


In an immortal declaration. William Pitt, a

man the King’s men found to be too rea-

sonable to run the government, said in

1763: "The poorest.martin his cottage

Ny biddefia”Will iKe f<*E~the
ta”iof

crease their budgets but their authority.
And they lie to and mislead the public In
order to justify the exceptional steps
they wish to take, steps which repudiate
the principles upon which our country
was founded.

American Revolution was inspired - -«
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cracy demands that individual ci?!»ir;"4 w

challenge the abuse of power by

leaders. Modern — ¥I" ‘

the belief that the

tendency to increase its power
restraint. Conservatives are

the belief that governmental power
needs to be kept minimal inorder to pre-
serve individual liberty. Liberals are in-
spired by the belief that individual rights
require protection from authoritarians
throughout society.

The War on Drugs is really a war be-
tween two opposing ideologies about
the management of our society. It is a
struggle between authoritarians driven
by their craving for ever-increasing po-
wer and patriots driven by the love of
their democratic heritage.

Marijuana reform will eventually pre-
vail because it is true to the principles
that give our society its greatest
strength. It will gain support from a
diverse coalition of Americans because
they abhor abuse of power in their name.
When they understand how the War on
Drugs has been the excuse for asteady in-
crease in the power of the government
to invade their privacy, whether they use
drugs or not, they will demand an end to
the war.

In the last few years marijuana and
other drug use has been exploited by
governmental agencies to not only in-

CiE
cumvented OTrart.the* f~riig'h'yste
of Se'ptemb”,’I1"86lia<l it:not be”nlfor a
few brave®jwn&"*""nf ~*h”enate,
like Robert,;f*"CK"op~wlio~feek to
block the ab-useof governmental power,
no matter whatthe excused. y
But this is not the only assault on the
Fourth AmendmentrrTfie ?' *:-drug

movement has -ulings
which allow tF- " hover
over your backyai c w . ,0u.They

have secured widespread support for
forced urine testing. How wonld George
Mason, the father of the Bill of Rights, re-
act to a surprise urine test? "Mr. Mason,
take off that wig, we don’t want any con-
taminants in your pee. Now just fill this
little bottle and you can go back to writ-
ing the Bill of Rights, just as long as you
haven't been smoking any of those hemp
plants in your garden."

The assertion of a right to be pro-
tected from governmental scrutiny.pre-
cedes the American Revolution. Its
advocates were inspired by the tradition
of liberty established by the Magna Carta
and nurtured by the English Constitution.

discriminate against marijuana

by stating the- are unfit for work,

r dignity isdebased when the National
stitute on Drug Abuse releases a story
to the press that marijuana causes prema-
ture senility without mentioning that it
would take the equivalent of 135joints a
day for 40 years to accomplish it, and that
50 joints a day has no effect on the brain.

Conservatism, Goldwater wrote, is
guided by "the ancient and tested truths
that guided cut Kepwhblicthrough its early
days (and they) will a,.' equally well for
us." Power corrjpts, and "the natural
tendency of men who possess some po-
wer to take unto themselves more po-
wer leads eventually to the acquisition of
all power."

The 200th birthday of the Constitu-
tion is about to be celebrated. We must
remember that we. the people, must as-
sert our natural rights so that our sociecy
may prosper as our ancestors envisioned.

We believe, as those who brought
about the American Revolution, that
when faced with tyranny, "submission is a
crime." W e’re not involved in a struggle
over whether or not you have aright to
smoke marijuana. It’sastruggle over how
much power wo are willing to let the
state accumulate at the expense of lib-
erty. The time has come to remind our
leaders of this, and begin anew our quest
for liberty. #
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Since . . s s , enough Americans have been
arrested for possession of marijuana to empty
the states of:

And the cities o f:

Fresno, CA (pop. 218,202) Spokane, WA (pop. 171,300) Salt Lake City, UT (pop. 163,033)
Amarillo, TX (pop. 149,230) Pueblo, CO (pop. 101,686) Casper, WY (pop. 51,106)
Santa Fe, NM (pop. 48,899) Redding, CA (pop. 41,995) Flagstaff, id (pop. 34,641)

And the towns of:

Piercy. Reynolds. Leggett Rockport Cummings, Covek>, Ukiah, Dos Rios, LaytonviUe, Branscotnb, Westport, Longvale, Inglenook, Clcone.
Ft Bragg, Novo, WIUits, Casper, Mendocino, Litderiver, Potter Valley, Redwood Valley, Comptche, Albion, Calpella, Navarro, Talmage, f.Ik,
Philo, Manchester, Boonvllle. Point Arena, Vsricvllle, Anchor Elay and Gualala, California (pop. 66.783)

In fact, almost 6,000,000 people have been arrested for possession of marijuana.
In 1984 alone, over 419,000 marijuana arrests were reported, one every minute and a half.
The government has pledged to continue. If you think enough is enough, get involved.

Join NORML today by sending $25 mem bership dues, orwrite orcall forfree inform ation:

HORML, 2001S Street, NW, Suite 640, Washington D.C. 20009 = (202) 483-5500

O Yes, Iwant to do my part to end the suffering caused by NAME:__
America’s unjust marijuana laws. ADDRESS. APT #.
CITY:____ STATE: ZIP:
O Enclosed are my $25 regular membership dues. Please sand TELEPHONE:! L
me my membership package, a copy of the state and federal (All Information remains strictly confidential.)

marijuana laws and a free NORML button.
[ Check here If you would like to receive your mail without our

0 Enclosed are my $15 low Income, student or military logo on the envelope.
membership dues. | understand that | receive all the benefits
of a regular membership. MAIL TO:
O No, Ican’tjoin now, but please put this tax-deductable con- NORML
tribution to good use. I'm enclosing: 2001 S Street, N.W.
$500 __ $250 $100 ____ $50 ___ $25 $10 Suite 640
$ Other Washington DC, 20009

. National Organization forthe Reform of Marijuana Laws
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Activist News by Burt Neal, NORML Projects Coordim

A tthe end of September and the be-
ginning of O ctober of the past year,a
storm of hurricane strength over-

came Washington D.C. This hurricane be-

came known as "Hurricane Hysteria" and she
was a tough one to weather. Hysteria’s ap-
pearance came to no one’s surprise; after all

Itwas amid-term election year, and the media

rarely gives reform supporters a fair shake. In

other words, it is always hurricane season.

But the fierceness of Hysteria was the

shocker. Who would have thought that crack

and cocaine, the killen of 7 peoFIe last
gear, (tobacco— 350000 dead?l, would have

een proclaimed by every publication as the
number one security threat facing the nation!

And let us not forget the opportun|st|cPOI|t|-

cians tramplln? of the very constitutional

rights that our forefathers fought for.
Needless to say, it was a busy time for

NORML and its activitists. Everyone was on

the anti-drug gravy train, and they were al

out to expand their powers, increase their
funding, and spread their lies while they
could. The anti-marijuanaiorces in the White

House ario'in the Natiojia”nstitute of Drug

AbirA"Jid began A Nbue their exag-

and amal-

wiyifcel

that claimed that excessive marjg

ingcould cause brain damaPelsml

aging. O ne_government official de

"atwkmq time bomb." When arep

acted N'1D A aboutthe story, he wast?] |
these new findings should have agrave in-

on the voters of Oregon who were cc.~-,
dering a proposal on November's ballot to |
galize possession and cultivation of cannabis
the Oregon Marijuana Initiative,

Whatreporters weren't told was that one
group of rats was given the human equivalent
of 6L0|nts.adayfor30t.o40years,the
otherthe equivalent of 54 joints a day for 30
40years. The 136")'sna day group suffered
the'ill effects, the 54 aday group showed no
problems. ,

Typical. NORML wrote the papers that
ran the story and sentout a press advisory to
the media warning about this and other ex-
amples of government exaggerations about
marijuana. We know that we did have some
impact on the media, but the truly |mﬁortant
pointis tnat an or,ct;anlzatllon was out there to
pointout the falsity of this story. .

The press frenzy, which began to deterio-
rate somewhat in October, came in a disant
second to what we witnessed in Congress.
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As lamwriting, the storm is slowly subsid
ing. A fairamount of the media is beginning to
admit that they exaggerated the drug crisis.

.And there are even voices of wisdom coming

from certain politicians, especially Pat Schro-
der (D-CO) and Gary Ackerman (D-NY).
Perhaps the bravest was Sen. Evans (R-WA),
who was absolutely correct when he said that
the Senate Bill “belonged in Orwell* 1984,
not America In 1986."

America's civil liberties took a beating this
hurricane season. Perhaps it’sgreatest victim
was O.M.I. They'll be back next election. But
we were able to insome ways deflect some of
Hysteria, and thus alter the course of the de-
bate. NORML activists and members were
able to make adifference to the temporary si-
tuation.

If you think that the work of NORML &
described above is important, please help us
to help you.Join NORML or make a contri-
bution today. If you want to alter history, be-

I®RB®B®«® B

come an activist for justice in America.
Contact NORML today. Hysteria was a
rough storm, but remember, it is always hur-

ricane season during prohibition.
Here isa listing of some of the NORML

college chapters around the country;

U Con. NORML

Univ. of Connecticut N. Campus
M iddlesex 403

Storrs, CT 06268

Attn: C. McGrattan

V.P.1.&S.U. NORML
A ttn: Susan Anderson
M ath Dept.
VPI&SU
Blacksburg, VA 24061

Southwestern U.S.L NORML
A ttn: Richard Dafford

USL #43984
Lafayette, IA 70504-3984

Columbi? U. NORML
A ttn: James Slaughter
423 W. 118th St. #4-G

LOW PRICES, HIGH QUALITY

“A large variety of garden supplies,

we have what everyone else forgot/*

* Sodiuns/Hlides ‘Organic Fertilizers
Feeding Systens «Conmrercial Fertilizers
002 Systens »Rest Controls
«Groning Mediuns  eBrvironmental Gontrdls

oPrqcagatlmEqurmtAtm\/Uchl\/bre
ENHANCER

1,2 0r 4« Arm Lamp. Rotator
Special *99 - '119

Call For Order Or Free Catalog

1-800-342-1981

In Oregon (5003) 342-1981
ene, Oreg
Visa orEM%sterCard chepted

Make check ormoney order payable to
HIGH TLVIES. Mail @HIGH TIMES
Products, P.O. Box 1645, Grand Certtral

Code Quantity  Price Cost Sta., New York, NY 10017. Please al low six
McG % $19.95 toeightweeks for processingand delivery.
Add SI.75 postage &

handling ($2.50 foreign) Name .

NY reschisadd

Sdestax Address

TOTAL City. Stale  Zp.
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| “coTumrnsthafWwgW Harrison-

state of alaska— a Case thatls not very Person antlmarljuana lobby would have made its
Important In Itself. cywa e case before the legislature and the

Harrison, an Alaska state trooperwho cause Ith  courts, and personal possession of
apparently enjoyod an occasional nip, problem? have  grass would be illegal again. Inthe Inter-
was transferred In late 1981 to duty InSt.  to give wa' L But, vening decade, hundreds of millions of
Maryfy a'dry”village on the YUkon River.  egiven the = tve harm-  tax dollars (your money and mine) have
InApril 82, he flew a plane In from Nome  lessnesaofthe;. . __ 'd Harrison,  been spent to try to discover some
to St. Maryis carrying a load of beerand ‘'an Individual’s vacy in the Intolerably deleterious- effect of mari-
vodka. Two days later police searched .home outwelghe . _ 'government’s juana, and ‘experts’— who Inthat much

his home and found 62 liters of beer and
175 liters of vodka He was convicted
under the local ordinance of Importing
alcohol and then appealed, arguing in
part that the local law violated his right to
privacy under the state constitution.

In August 84, the Alaskan court of
appeals affirmed his conviction. In so
doing they had to draw some sharp dis-
tinctions between. Harrison's case and
one from 1975 Involving a chap named
Irwin Ravin. It was the Ravin case that ef-
fectively legalized ‘the possession of
marijuana by an adult for personal con-
sumption* In the state of Alaska

You see, the Alaska Constitution spe-
cifically protects the ‘Right'of Prtvacy.'
The state proudly guards that right: 'Our
territory and now 3tate,* the Alaska Su-
preme Court wrote IntfteRavfn decision,
“has traditionally®*e4KUh«:home of
people who prize thalriftJfvMuallty and
who have chosen to settle o+ to continue
living here In order to achieve a measure

Interest In regulatlii“ersonal use of
marijuana in the home.*

Despite the defeat of
the Oregon Marijuana
Initiative at the polls
last fall, some states
continue to exercise a
more enlightened

attitude toward pot.

Alcohol, on the hand, was far
from harmless, JJJIJM*Plalned, citing
these facts amo/M dtMJ”Alaska”s alco-
holism mortaHW Jw~"K was 418
percent hlgjrttjyr~fti*mbnal aver-
age... .onQ~ S tgrw ftrIWAkkans Is
an alcotwtjwyflrn the

time could have proven clear, arctic air
poisonous— are still coming up dry.

I talked with Anchorage attorney Rob-
ert Wagstaff, who handled the Ravin
case, before putting this column toge-
ther and heard for the first time the story
of how the Alaskan courts became en-
lightened on this Issue. It seems that he
and Irwin Ravin, also a lawyer, actually
conspired to change the law.

According to a prearranged plan,
Ravin got himself busted with some pot
In his pocket way back In December 1972
They moved to dismiss the case, and
almost three weeks of hearings ensued
In which the entire Issue of marijuana
and health was examined. Nationally-
recognized scientists and zealots, from
Dr. Lester Grinspoon to Dr. Gabriel
Nahas, took the stand, and the current
scientific literature on cannabis was
entered In the record. A thorough study
of that evidence formed the basis of the
Supreme Court's unanimous decision In

of control over their own lifestyles which  state) | )
Is now virtually unattainable In many of 556 Ravin's favor, delivered In May "75.
our sister states* comipRfiP Despite the passage of time, Its still
) OiCir4p ni(?iW 8"\ % quita probably the mostthorough and ra
£ravaging  ;'Ataakart?»pulatlo'foSh$$?tto”

?

,-hYcMs to a law library should give It a read-

. Mby boblabrasc t*qgiMMaiti'l*hefeforheadstash.”
W jm A ~gj~tegsl jjpthad the pgtentfel to provoke "/$}
ir-"
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ILLINOIS

Dennis M. Kleper

7 South Dearborn St., Suite 1412
Chicago, IL 60603
(312) 726-6764

MASSACHUSETTS

Richard B. Modica

27 LambertSt. -
Medford, M A 02155
(617) 391-3488

MISSOURI

Henry B. Hine

Pharmacist/Attorney
Drug Defense Practice
St. Louis, M O 63105 (314) 725-8600

NEW MEXICO

David C. Serna, Trial Lawyer

41110th St. SW. m
Albuquerque, NM 87102
(505)242-4057

NEW YORK

Michael Kennedy

148 East 78th Street
New York, NY 10021
(212) 737-0400

TEXAS

Gerald Goldstein

Tower Life Bldg., 29th Floor
San Antonio, TX 78205
(512)226-1463

82 « JANUARY 1987

Joseph A. Connors Il

804 Pecan
McAllen, TX 78502-5838
(512) 687-8217

UTAH/WYOMING

Robert W. Horn

50 King St., Suite 201
Jackson Hole, WY 83001
(807) 733-5747

VIRGINIA

Moffrtt & Jones

655 S. Washington St.
Alexandria, VA 22314
(703) 684-7900

David Whaley

9 East FYanklin St.
Richmond, VA 23219
(804) 643-0147

DISTRICT OF COLUMBIA

NORML — Jon B. Gettman

2001 S. Street NW, Suite 640
W ashington, D C 20009
(202) 483-5500

For information about the High
TIMESLegd Directory, or tochangd
your current listing] contact Sandy
Rosen High Times Megazine, 211
East 43rd Street, New Yok, NY - -
10017, (212) 972-8484.
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Legal marijuana
—a pot of gold

I've been &Bﬂying around with a fascinating
number—14,000 tons. That’s th; amount of mari-
juana-foreign and domestic That’s said to be
consumed each year in this coodTry.

Actually, the tederal, narcs think it might be
even higher. A recent raid in northern Mexico
turned up 10000 tons. The narcs were stunned
because they thought that Mexico produced only
one-fourth that amount. .

But for this column's purpose, let’'s stay with
the 14,000-ton figure.

If you break that down, it comes to 448000000
ounces.

I'm told that an ounce of marijuana will
produce 20 to 40 joints, depending on whether
you are frugal and make skinny ones or are
self-indulgent and make them stogie-sized.

There’s also a waste factor—seeds, twigs,
bugs, spillage and so on.

So let’s be conservative and figure 20joints an
ounce.

That'’s just under 10 billion joints a year.

If you divide that by the population of this
country, it comes to about 40 joints for every
man, woman and child.

Now, we can assume that millions of little
toddlers and pre-schoolers don't smoke it. We
can even assume that most kids in elementary
school don't, since most of them don’t have the
purchase price.

And we can assume that millions-of old
codgers in nursing homes or two-room flats
don't use it.

So who's doing'all this grass-smoking? Recent
studies say that teenagers are smoking less and
less pot; So the biggest users are the age groups
that range from young adults to middle-agers.

And they're a huge part of the population. If
they aren’t the majority, they're not far from it.

TTiat tells us something obvious: Tbtn’l a
great demand in thi* co_%a T for m&riJuani*

As any HarvardriSSffilSt~r' dry”™zZdt
salesman—will tell you. wtm there™* a gr ‘at
demand for something tnaf IsnThard to supply,
somebody is going to supply it.

Obviously, it's happening. Whether you live la
e big city, a suburb or a small town, you can

easily buy marijuana. If you aren’t sure where *

1o get it, just ask the nearest teenager- *" im
S0 | have a simple question: so many/
Americans want and use marijuana, if they are
malready getting it so easily, if they insist- bo,
spending billions of dollars a year on it, why are
we screaming at Mexico, why are hordes of
narcotics agents floundering around in futile
attempts to find It, why are the police and
courts still wasting time and money trying to

put dealers in Jail for selling itJU d- '

‘

J

(JOE COBMD

It ought to be obvious by now that the
politicians in Washington can talk all they want
about stamping it out, but they can't do it. It's
become one of this country’s biggest cash crops.
It’s a big part of Mexico's economy.

So maybe it’s time to give up trying to stamp
ijc outtand consider legalizing it, thereby control-
ing it.

If it were legal, we wouldn’'t have gun-crazy
dealers spraying Florida and other big import
states with machine-gun bullets. They wouldn’t"
be bribing politicians In this and other countries.
In other words, it would be taken out of the
hands of the criminal dope dealers, who are
quickly becoming some of the world's wealthiest
creeps.

It would allow the narcs to stop wasting their
time trying to stop it, which-they can’'t do, and t
would let them concentrate on chasing far more '
harmful drugs, such as heroin and cocaine.

And, best of all, it could be taxed. A S10 or $0
an ounce federal tax would bring in more than
SS billion or $10 billion a year. And every local
government could slap on a little tax of its own.

Who would sell it? Private enterprise, | sup-
pose. The day it became legal, we'd see na-
tionwide pot franchises springing up.-

And we could stop feuding with Mexico, since
our own needy farmers could grow enough to
meet all local demands.

Why, they'd probably.wind up dealing in
marijuana futures on the Board of Trade.

The sale could be regulated just as we now
regulate the sale of booze. TV' and radio adver-
tising of pot would be banned, just as we've
banned the advertising for hard liquor and
cigarettes. Minimum age limits would be set.

Sure, it would be impossible to enforce the
laws 100 percent. But the fact that teenagers
find ways to buy beer doesn’t prevent the rest of
us from drinking it.

And, yes, I'm aware that marijuana isn't good
for us, although scientists still aren't sure what
the effect? really are.

However, the scientists do know a lot more
about the effects of even the finest scotches, the
most elegant jins, the most regal cognacs.
Even if you pay $5a thot and tip the. bartender
a deuce, they wilEtiir quiver your liver andl
strain your brain. -

So it might be time for us to stop pretending
that we can do something to stop marijuana
from being sold and consumed. In a country
where the citizens—and even illegal aliens—
have unlimited freedom of movement and .’
where there is almost no control of its own. m
borders, wr can't do it.

Then why not try to at least regulate it and let
l(;urkown farmers and businessmen make a
uck.

Are we ready for a Mcloint?

wmumt
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Alaska State legislature

Unilkl *

Sterling

Soldoina Anchor Point
Homer Poini Graham
Scldotia English Ba>
Kachcmalk Nilolacvtk
Kasilof Halibut Co<e
Nimlchik Clam Gulch

Representative Andre Marrou

THE NEW PROHIBITION ?

Some people think that Libertarians favor drugs. This is not so.
Libertarians no more favor drugs than they favor guns.

Rather they have taken a look at history and have seen from past
experience that outlawing substances (like drugs) or inanimate objects
(like guns) simply does not workf

When you attempt that, you don"t get rid of such things; you simply
drive the use of them underground. Thereby you set up a black market,
wherein people deal in the illegal substance or Inanimate object, making
much money at high prices by providing common citizens with what their
leaders have decided 1is illegal.

For example, during America®"s "noble experiment™ with prohibition
from 1919 to 1933, the efforts of Congress to get rid of alcoholic
beverages simply did not work. Instead, the underground provided both
good and bci alcoholic substances to the American people, thus profiting
greatly. The main effect of prohibition was to establish the Mafia in
the United States, and it has grown stronger ever since. After seeing
for fourteen years that the American public was simply not obeying the
law. Congress then repealed the Constitutional amendment which had
prohibited alcoholic beverages.

Similarly, another substance was outlawed in Sweden for 70-odd
years, from about 1775 to about 1850. Many of the arguments that we now
hear against various illegal substances were advanced against that
substance back then. A black market developed in that substance, and an
underground market was established, which thrived for the better part of
a century by providing the common person with this substance. Believe
it or not, that substance was coffee.

Whether a substance or an inanimate object is good or bad for
individual persons is not, repeat not, properly for the government to
decide. Rat Zer, it is for each individual person to decide whether
he/she would benefit from the use of a substance or inanimate object.

As you may have noticed, the Ten Coinmandments in the Bible do not
mention substances. Instead, the Ten Commandments refer to actions by
human beings.



This, 1in essence, 1is what Libertarians believe- that human actions
are what should be considered in judging a person, not whether that
person partakes of a certain substance or utilizes a given inanimate
object.

If we were to outlaw the most dangerous inanimate object 1in our
society, the object that results in the most deaths to our populace, the
object that kills the most Americans every year, then we would outlaw
automobiles. Obviously, the problem is not with the automobiles, but
with the drivers behind the wheels- in other words, the problem is with
actions of human beings, not in which objects they use to perform those
actions. The 6ame idea applies to substances.

The only two groups who adamantly favor outlawingdrugs in our
“society are: the far-right wing religionists, who consider that certain
I drugs are "demons"™ and are thus immoral and sinful; the other group is

ofcthe uudfilgnorld, which profits greatly by dealing in these drugs. The

/~common person in the street really does.not care whether the drugs are
legal or illegal, so long as he/she is protected from violent or
coercive acts of other human beings, whether or net they use drugs or

inanimate objects.

In sum, the outlawing of drugs is tantamount to the outlawing of
guns. Outlawing guns will not stop murders, and outlawingdrugs will not
stop, nor has it stopped, the drug problem.



O0SI1. 19

Itithaul. J. W., A Walker. L. ProreJuralJnillrf' A PiychnloyimlAnalytit. New Jersey: trlh.iiim
l'ulilislictN. 1975.

United Stales Commission on Civil Kights. Sinirinrnl on Affirtnaliie Action, 1977. Clearinghouse
hihliintions 54.

WakKier. K., ilcrschcid. I;.. & Walstcr. 0. W New directions in equity research. In I.. llcrkowiiz A
K. Walstcr (Ids.l. Adxumcx in F.xprroncnlol Sot ml Pxxtliotoyx. 1976.9. |-42

Discriminatory Decision Making at the

Legislative Level

An Analysis of the Comprehensive Drug Abuse
Prevention and Control Act of 1970

Ruth D. Peterson*

This paper is an analysis of the Comprehensive Drug Abuse Prevention and Control Act of 1970.
Consistent with value-conflict perspectives, previous research on the social origins of drug legislation
suggests that coercive laws occur when the behavior of minority and other subordinate groups become
threatening. Liberalizing drug legislation is enacted when the interest* if dominant groups seem
juxtaposed to existing punitive legislation. The present analysis explores the process of legislative
decision making when both subordinate and superordinate groups engage in drug-related behaviors
which run counter to dominant norms and values. To do so. a detailed analysis of the congressional
committee hearings and floor debates which preceded enactment of the 1970 Act was conducted. This
analysis revealed that Congress did not pass a strictly coercive drug control policy at the risk of
stigmatizing superordinate groups Nor did it choose to liberalize drug penalties across the board.
Congress perceived that strictly liberal policies might undermine both the instrumental goal of re-
ducing illicit drug activity, and the symbolic goal of expressing general societal disapproval of illicit
drug use. Instead, the legislation that emerged from congressional debates contained Kith liberal and
coercive provisions reflecting the requirements of dealing with two targeted populations: young middle
and upper class white drug users who became identified as victims of drug traffickers: and large-scale
and professional drug dealers who became identified as enemy deviants— the true source and symbol
of the drug problem. Liberal, and essentially discriminatory, provisions permitted the protection ol
the former from stigmatization as criminal felons. Coercive, but apparently nondiscriminatory. pro-
visions provided the threat and potential for severe punishment of the latter. The discriminatory
features of the 1970 Ad are identified and explicated. And. the implication” of the Act’s provisions
for race- or class-based decisions in the application of sanctions arc discussed.

INTRODUCTION

An important tenet of American criminal justice is the assumption of equality
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before llie law. Ideally Ilicn. both lawmaking and law enforcement arc class- and
color-blind. l.aws arc based on general and univcrsnlistic criteria, and arc applied
without regard to the social background of those subject to its effects. Legal
scholars have long attempted to assess the degree to w hich justice is exercised
in a manner consistent with these legal ideals. The mosl prominent body of re-
search along these lines considers the role or race, class, and other status char-
acteristics of offenders on arrest, prosecutorial, and judicial decisions. However,
scholars also rccogni/e that discriminatory lawmaking represents another way in
which the reality of the administration of American justice may depart from our
ideals of equality before the law. Legislators may criminalize or assign penalties
to behaviors that are common only lo ccriain segments of the population (e.g..
the lower classes or minorities), fail lo criminalize or assign only slight penalties
to harmful behaviors that arc common among preferred segments of the popu-
lation. or allocate resources such that certain groups arc more likely than others
to be the targets 'if law enforcement activities (Klcck, 1981). Legislation con-
taining such features is discriminatory not only in its construction, but may also
have discriminatory consequences at the level of law enforcement. As Klcck
(1981. p. 801) suggests, discriminatory decisions at the legislative level may *'re-
veal far more about why blacks and lower-class persons arc overrepresented in
arrest, court, and prison data than studies of processing within the criminaljustice
system."

Although discrimination is not always an explicit concern, there is a fairly
substantial body o f literature which examines the social origins of criminal leg-
islation. Most such studies arc posed as tests of the relative merits of valuc-
conscnsus versus condicl models of law. In brief, although there are several
varianls of consensus theory (e.g., Durkheim. 1964; Frcidmann, 1959; Bohannon.
1965), the basic argument is that criminal laws grow out of the societal mores,
and arc expressions of "those societal values which transcend the immediate
interests of individuals or groups” (Chambliss, 1969. p. 8). Criminal law, there-
fore. represents the codification ofvalues and cusloms lhat arc widely shared in
society and that reflect common interests.

In contrast, conflict viewpoints hold Ilhat criminal laws arc expressions or
the interests of the more powerful segments of society. Some conflict theorists
draw largely upon the works of Marx and regard criminal laws as expressions of
ruling class interests. Thus, for example, Quinncy (1975. p. 291) argues lhat
"Criminal law is an instrument that the slate and dominant ruling class use to
maintain and perpetuate the existing social and economic order." This theme is
also echoed in the works of Chambliss (1973, 1974). and Taylor ct al. (1973, 1975).
A more moderate condicl perspective (Quinncy, 1970; Chambliss and Scidman,
1971) views laws as rcdccling and symbolizing the victory of one interest group
over that ofothers, but no single set ofinterests is assumed to underlie all criminal
legislation.

Research on the enactment of theft (Hall. 1952). vagrancy (Chanthliss. 1964),
sexual psychopath (Sutherland. 1950). prostitution (Roby. 1969, 1972). alcohol
(Sinclair, 1962; (itisficld. 1963). and drug laws (Becker. 1963;Musto, 1973; Bonnie
A- Whiichread. 1974) suggests that conflicts of interest rulhci than consensus of

values are the prime factors underlying much contemporarylawmaking. (In many
instances too. the interests involved are race and class based.) Importantly, most
of the research upon which this conclusion is based has a common feature: the
legislation under consideration usually involves a single and fairly uniform type
of behavior lhat is engaged in characteristically by an identifiable but subordinate
segment of the population (Galliher & Pcpinsky, 1978). Such a bias in the choice
of legislation may have permitted only a limilcd understanding of the role of
condicl in legislative decision making. If neither the interests nor the values of
dominant populations arc being called into question, it is not surprising that the
laws which emerge relied and symbolize their interests at the expense of less
powerful and less reputable populations. Importantly too. we are unable to
specify on .he basis of such research the kinds of circumstances that will give
rise to one o; the other forms of discriminatory legislation (e.g., legislation fa-
voring the privileged or aimed at controlling subordinates).

A morecomplete understanding of the role ofcondicts of interests and values
in lawmaking requires examination of proposed changes lhat could affect domi-
nant as well as subordinate interests (Hagan. 1980: Hopkins. 1975). What hap-
pens. for example, when both subordinate and supcrordinalc groups arc believed
lo engage in behavior which runs counter to dominant values and norms'.’ Arc
solutions sought which preserve intact dominant values regardless of the groups
affected? Or. do lawmakers attempt to differentiate the various populations and
their behavior? If the latter, how arc such distinctions made, justified, and pre-
sented in the form of a general law?

The purpose of this paper is lo address lhc above and related questions by
examining passage of lhc Comprehensive Drug Abuse Prevention and Control
Act (CDAPCA) of 1970. This act presents a unique opportunity lo investigate the
above questions because it deals with behaviors that (1) are complex and varied.
(2) involve both subordinate and supcrordinalc population segments, and (3) po-
tentially place into condicl dominant values and dominant interests. In analyzing
the 1970 Act particular attention will be given to any discriminatory features in
the construction of the legislation, and to the potential of the legislation for per-
mit ing discrimination at the law enforcement level. Before turning to our analysis
of the 1970 legislation, a brief review of Ihc previous literature on federal drug
control may help to pul the present legislation in the appropriate historical per-

spective.

PREVIOUS LITERATURE ON FEDERAL DRUG CONTROL

Research on the enactment of federal drug laws supports lhc view that such
laws rolled discriminatory decision making (along race and class linos) at the
legislative level. Consistent with condicl viewpoints, most explanations of federal
vliup control have viewed the laws as instruments of social condicl stemming
Iron) profound tensions among socioeconomic, ethnic, and racial groups. When
such tensions aie high, and use ol a parliculai tlrog is associated with an idcnli-
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Minvior. and/or as a symbolic expression of hostile attitudes toward the partic-
ular group.

Mustn (1973) and others (Reasons & Purdue. 1981; Hclmcr, 1975) demon-
strate how the flarrison Narcotic Acl of 1914 was linked to fear of opium smoking
among lhc Chinese during a period when Chinese workers represented a labor
surplus and an economic threat to working class Americans. This perceived lhrcal
tesultcd in antagonism against the Chinese, and. “along with this prejudice came
a fear of opium smoking as one of the ways in which the Chinese were supposed
to undermine American society” (Muslo. 1973. p. 6). Musto adds that passage
of the Harrison Act was also associated with fear of cocaine use by blacks in
southern states. Because of the euphoric and stimulating properties of this drug,
“The South feared that Negro cocaine users might become oblivious of their
prescribed bounds and attack white society" (Muslo, 1973, p. ft).

Similarly, researchers "Muslo. 1973; Bonnie & Whitcbrcad. 1974) have doc-
umented an association between the passage of the Marihuana Tax Act of 1937
and the threats posed by marihuana-smoking Mexican immigrants under condi-
tions of economic depression in Ihc 1920s and early 1930s. Mexican immigrants
had been welcomed as a source of cheap farm labor during lhc economic boom
in the early 1920s. With lhc onset of the Great Depression lhc Chicano and
Mexican labor force became an unwelcome surplus in regions devastated by
unemployment. Under these circumstances, the use of marihuana became a
symbol of evil and users were depicted as capable of the most violent crimes
under its influence (Reasons & Purdue. 1981). In shorl. the prohibition of opium
and cocaine use under the Harrison Narcotic Act, and marihuana use under the
Marihuana Tax Act was aimed at controlling the perceived threats posed by the
noted ethnic and racial populations. In addition, the respective laws were symbolic
gestures to indicate the superiority of Anglo culture over Oriental, black, and
Chicano culture in times of great concern about these threatening groups

Social research on federal drug legislation since the Marihuana Tax Act is
not as extensive or as systematic. However, available literature continues to
emphasize economic or social tensions between different segments of society.”
For example, Susman (1975). lhc National Parole Institutes (1964). and Glaser
(1974) note lhat following World War Il, drug use became concentrated in large
cities, among younger persons, persons from the lowest socioeconomic classes,
and particularly, among poor slum-dwelling blacks, Puerto Ricans, and Mcxican-
Amcricans. Further, among these "outsiders." drug addiction increasingly be-
came associated with other types of illegal behavior (crime and delinquency). In
this context Congress enacted the most severe criminal sentences ever imposed
for drug use and abuse (sec lhc prc-1970 penalty structure summarized in
Table 1).

While the research cited above is clearly suggestive of racial and ethnic
discrimination in the making of criminal daig laws, it is noteworthy that under
certain circumstances even the drug-related behavior of affluent socioeconomic
groups (e.g., middle class whites) may be subject to punitive legislation. Federal
drug legislation enacted during the 19ft(ls (The Federal Drug Abuse Control
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Amendments of 1965 and 1968) arc cases in point. The most distinctive feature

of drug use during this period was lhc consumption of new types of drugs (in-

cluding LSD and other I: dlucinogcns) by middle class youth in communities and
on college campuses. Although the use ofdangerous drugs was not concentrated
among traditional "social inferiors." Greenberg (1974, p. 190) argues that "the
rationale behind the legislation (of the 1960s| was not the control of drug abuse,
but the deliberate harassment and snprcssinn of an emerging minority group felt
to be politically dangerous and morally disruptive.” Gusficld (1975) adds that
drug use among youth in the 1960s was related to major cultural issues, especially
the "moral revolution." which touched off new debates about hedonism, sex-
uality. individual and public responsibility, and personal ambition. Thus, for Gus-
ficld, lhc labeling of the new drugs of the 1960s as illicit served to maintain the
condemnation ofdrug users and reinforced the legitimacy of those values thrcal-
cncd by cultural change.

In sum. legal prohibition of drugs or an upgrading of drug penalties is likely
to occur svhen groups (most often minority and low-incomc groups) threaten
powerful interests or challenge dominanl cultural values. In Gusficld's (1963)
terms, the threats posed arc those of "enemy deviants." Importantly, Green-
berg’s (1974) and Gusficld’s (1975) analyses indicate that the drug-related be-
havior of dominant segments of lhc population may be subject to punitive legis-
lation if that behavior symbolizes a challenge to the legitimacy of important social
values. It is also noteworthy, however, that the penalties enacted in the latter
types of eases arc likely to be much less severe than those which apply to crimes
involving substances (e.g., heroin, cocaine) presumably used by traditional mi-
norities. For example, compare the prc-1970 narcotics and marihuana penalties
with the prc-1970 penalties for dangerous drugs in Table 1. It is even possible that
adecline in prohibition will occur when the undesirable activity is associated with
important segments of society. Although drug penalties arc seldom lowered, anal-
yses (Gallihcr ct al., 1974; Gallihcr & Basilick. 1979; Glaser. 1974) of liberalizing
trends in marihuana legislation at the slate level emphasize a feature lhat is more
or less a "corollary of lhc conflict perspective's claim regarding the use of drug
laws for minority oppression. The conclusion is that consensus on lenient pen-
alties is most easily achieved if the drug in question is not associated with a
threatening minority” (Gallihcr & Basilick. 1979, p. 295).

Considering the population groups separately, then, it is possible to interpret
legal changes which emerge to control the drug-related behavior of both subor-
dinate and supcrordinalc groups within the conflict frame of reference, and as
reflecting discriminatory lawmaking. In lhc ease of subordinate groups, the leg-
islation which emerges attempts lo protect dominant values and powerful interests
by applying coercive reform when the behavior of minority and low-incomc
groups become threatening. On the other hand, drug control laws tend to be
liberalized when the interests of dominant groups seem juxtaposed lo more pu-
nitive existing legislation. A variant on the latter theme is lo criminalize inc
undesirable conduct, but to impose lelativcly light penalties mainly as a way of
reaffirming the legitimacy of values threatened by the drug-ielated activities of

icpulahlc populations.
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The questions that provide the impetus for the present analysis remains,
however. What happens when a perceived drug crisis simultaneously involves
the behavior or both subordinate anil supcrordinalc groups? How docs a legal
system, which is supposed to be blind lo race and class considerations in law-
making and enforcement, deal with the conflicting interests posed by a diverse
population of drug offenders? Does Congress differentially weight Ihc threats
posed by each group and construct a law that applies to all. but which is more
or less coercive or liberal depending upon the relative seriousness of the threats
posed? Or, docs the legislature attempt to tailor the law to meet the requirements
of "substantive justice" for the various populations? If the latter, what is the
system's mechanism for differentiating among populations, and justifying lhc re-
sulting law in univcrsalislic terms? Discovering lhc answers to these questions is

lhc subject of the following discussion.

METHODOLOGY

To explore the (1) possible discriminatory features of the 1970 federal drug
act and (2) lhc process through which a general law is developed to accommodate
a variety of specific concerns, a detailed analysis of Ihc congressional commillce
hearings and floor debates which preceded the law's enactment was conducted.
In total, Senate and House hearings yielded approximately 2000 pages of testi-
mony from more than 118 witnesses representing the Administration, local and
state law enforcement (e.g., mayors, police commissioners, etc.), various medical
and scientific fields (e.g.. pharmacists, physicians, drug manufacturers, psychi-
atrists). agencies administering to people with drug problems, and a smattering
of educators, civil libertarians, and the like. In addition to committee hearings,
there were eight days (six in lhc Senate, two in the House) of floor debates on
various versions of Ihc proposed drug legislation.

The congressional records from these dcbrics and hearings were examined
in detail to discover Congress’ views of its mission in light of the variety of
population groups likely to be affected by the legislation; Congress'justification
of provisions, if any, that distinguish among offenders on the basis of social
criteria, such as race, ethnicity and class; and any hidden agendas, symbolic or
instrumental, of Ihc lawmakers. Obviously, there are shortcomings in relying
solely upon an examination of congressional records in analyzing legal changes.
As Gallihcr and Basilick (1979, p. 286) note, "complete understanding of any
legislation, including drug laws, requires consideration of both triggering events
and historical foundations." Such factors may be revealed in a variety of sources,
including news rcporls and interviews with key informants. Thus, Tor a compre-
hensive understanding of changes in legislation, it would he desirable to provide
a very broad data base. However, when the "political drama" of debates and
hearings is complex and detailed (as it is in this case) they may provide sufficient
evidence of structural conlliels that underlie the legislation. In addition, in ana-
lyzing the process of lawmaking, it is inappropriate simply to take the legislation



;il face value. The statutes may not reflect congressional (or public) inlcnl re-
garding lhc punishment of offenses or offenders. However, hidden agends, sym-
bolic and instrumental, may be revealed in the process of hammering out specific
provisions of the legislation. Thus, systematic analysis of congressional debate
should provide a useful way ofdiscovering (1) what types of offenders (offenses)
are actual and symbolic targets of the legislation and (21 how Congress distin-
guished (and justified such distinctions) among offenders from different social
backgrounds in constructing a law that is general in content, tone, and message.
More generally, the present analysis provides a ease study of the dynamics of
the criminal lawmaking process :is it occurs in the legislature. Unfortunately, as
Gibbons (1982) points out. such detailed study is an important omission in anal-

yses of the creation of law in modern societies.

BACKGROUND OF THE 1970 ACT

Like previous drug legislation, the CDAPCA was a response to a perceived
drug crisis. During the late 1960s and early 1970s, public and political concern
about drugs reached near crisis proportions (Lidz and Walker, 1980). Several
factors seemed to characterize the period. First, as noted above, by lhc end of
the 1960s, new patterns of drug use, abuse, and trafficking were evident among
middle and upper class white youth. In part, such drug use stood as a symbol of
youth's disaffection with the legal system. Vietnam War policies, and general
societal values (Lidz and Walker. 1980: Gusficld, 1975; Greenberg. 1974). Second,
there was a presumed increase in opiate use among traditional drug-using popu-
lations (i.e., minorities and members of Ihc lower classes). Third, concommitant
with the rising andfor presumed increase in drug use was an increase in street
crime which increasingly became associated with drug use. The presumption was
that addicts committed crimes of theft to support their drug habits, and committed
acts of violence while under Ihc influence of drugs. In addition to these drug-
using populations, of course, were the suppliers of drugs— manufacturers, dis-
tributors, and major and small dealers who sold drugs for profit. Although drug
trafficking is racially and ethnically stratified, (lanni. 1974), traffickers cut across
a variety of race, ethnic, and class lines.

In short, unlike in previous legislation, dealing with the drug problem in 1970
meant (1) dealing with a variety of kinds of offenses and offenders and (2) ad-
dressing the symbolic challenge lo the legitimacy of existing norms and values
posed by drug using and pushing among reputable population groups, and lhc
perceived tincats lo life and properly posed by traditional drug using populations.
We turn now ‘o our analysis of lhc process through which the legislature accom-
modated within a general law the illicit drug behavior and related aclivites of
diverse population segments, while preserving at least in appearance, the ideals
of eiliialily and justice, and symbolizing societal disapproval of undesirable

drug use.
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PROVISIONS OF THE 1970 ACT

The 1970 Act made broad sweeping changes in the structure of federal drug
control. The new law consolidated nearly all existing federal drug legislation, and
changed Ihc basis or federal drug control from Congress' powers to lax and to
control imports to lhc power of Congress to regulate interstate commerce. In
addition, and most importantly for our purposes. lhc 1970 Act established a new
and more complex penalty structure for federal drug offenses (see Table 2) which
tied the penalties both to the type ofcrime (e.g.. sale or possession) and the type
of substance involved.1

Major impetus for new drug legislation came Irom the White House.-” Echoing
the characteristics or the drug problem described above, on July 14. 1969 Presi-
dent Nixon sent a message to Congress in which he argued that the abuse of
drugs had "grown from essentially a local police problem into a national threat
to the personal health and safety of millions of Americans” (Congressional Quar-
terly. 1969. p. 57-A). To cope with this growing menace the President outlined a
ten-point program, including proposals for a complete revision of current inade-
quate and outdated drug laws.

With several exceptions. IThc Administration's bill as submitted lo Congress
maintained the same penalties that were in effect under the Narcotics Control
Act of 1956 and the Drug Abuse Control Admcndmenls of 1968. As outlined in
Title V of S$.2637, the original bill would have altered earlier penalties by (I)
eliminating minimum mandatory sentences Tor first-offense possession eases only:
(2) providing for special first-offender treatment in unlawful possession eases; (3)
requiring that in the application of special penalties for sale lo minors, the recip-
ient must be at least three years the junior of the distributor: (4) treating posses-
sion with intent lo sell in the same manner as sale; (5) separating and extending
penally provisions for Ihc professional criminal engaged in the business of sup-
plying drugs to others for profit: and (6) providing civil penalties for industries
which violate certain laws. Significantly, mandatory minimum pen.. lies for of-
fenses other than first-offense possession were retained, as were the specific
penalty ranges for most offenses.

Importantly, the penalty provisions that were eventually enacted into law
were substantially less severe than those originally proposed by the Administra-
tion and those effective prior to the 1970 Act. Especially noteworthy were (1) the
wholesale elimination of mandatory minimum penalties: (2) the reduction of max-
imum sentences for traditional drug offenses; (3) the reduction of first-offense
possession, and distribution of small amounts of marihuana for no remuneration,
lo misdemeanors: (4) the provision of special first-offender treatment for posses-
sors; and (5) the elimination of provisions denying offenders the right lo probation
iinil parole or to have their sentences suspended. In only two areas were the 197(1
penalty provisions more severe llian earlier federal drug penalties. Under the
1971) Act. two new categories of offenders were singled out for especially harsh
treatment— those engaged in acontinuing criminal enterprise.” and the dangerous

special drug offender.4 Even with these tough provisions, however, the bulk ol



pen-
alties lhan they may have received under earlier laws. (See Table 2 for a summary

of penalties under the 1970 Act.)

EXPLAINING THE 1970 PENALTY REDUCTIONS

Analysis of congressional debates surrounding the enactment of lhc 1970 Act
suggests that the noted penalty structure did in part represent discriminatory
lawmaking (i.e.. the construction of penalties that would minimise any possible
negative consequences that might accrue from the criminal drug activities of a
preferred segment of the population— white middle class youth). It would he a
misrepresentation, however, to conclude that serving the interests of lhc middle
and upper classes by protecting their sons and daughters from criminalization as
felons svas Congress’ only goal in enacting the provisions of the 1970 Act. Con-
gress also sought to (1) underscore societal disapproval of illicit drug use—
whether lhat characteristic of subordinate or supcrordinalc populations and (2)
provide a coercive approach to drug control in dealing with certain conventional
types of offenders. Thus Congress distinguished among drug offenders in such a
way that permitted the simultaneous achievement of all of these goals. Refocusing
lhc drug problem on lhc consequences of pushing drugs rather than on their use
was the major mechanism by which the distinctions were made and justified. By
redefining the problem in this way. Congress was able to develop a law directed
at “saving” users and punishing pushers, whatever their respective social back-
grounds. Once constructed, such a law would not appear to represent a class-
based drug policy, but would provide the vehicle for dealing less harshly with
more affluent offenders, the hulk of whom could be conceived as users rather
than pushers. (Congicss recognized that middle class youth often sold drugs, but
profit making was not seen as Ihc major goal ofsuch activity.) Concepts suggested
in Gusficld's analyses (1963, 1967) of alcohol prohibition are instructive here.

In discussing the role of the Temperance Movement in lhc prohibition of
alcohol. Gusficld (1963) discerned two types of reform efforts. Assimilative re-
form is possible when the object of Ihc reform is someone that can be pitied or
helped. The sick or repentant deviant is viewed as continuing to hold allegiance
to dominant social norms and values. However, because of moral weakness or
personal circumstances the individual has slipped into Ihc depths ofevilness. The
task is to convert and salvage the deviant through benevolent goodwill and hu-
manitarian clTorls (lo treat or rehabilitate him/her). It is therefore not necessary
lo apply extreme sanctions to such deviants.

In contrast, coercive reform emerges when the object of the reformer's ef-
forts cannot be pi ed or helped; when he or she is an enemy deviant. Enemy
deviants reject the reformer's values and do not want to change. They engage in
the undesirable behavior for personal pleasure and in defiance of dominant social
norms and values. Coercive reformers turn lo repressive control mechanisms lo

deal with the enemy deviant and lo rcalllrm the dominance of their way of life.



Recall lhat in previous periods, the targets of federal drug legislation were users
perceived as enemy deviants in Ihc sense that (insfield describe » Recall ton, that
such users were presumed to be primarily from minority backgrv 'inds.

In the politics of deviance defining surrounding the enactment or the 1970
legislation, a new type of enemy deviant emerged, and users of drugs were re-
defined as sick or misguided. That is. although (1) middle class youth were largely
responsible for Ihc increase in drug use during the period and (2) addicts were
seen as responsible for drug-related properly and violent crimes, pushers emerged
as the designated source and symbol of the drug problem in congressional debate.
Congress portrayed pushers, particularly large-scale suppliers and dealers, as evil
forces corrupting otherwise innocent youth, and as ultimately responsible for the
drug-related criminal activities of addicts who arc motivated lo steal by the high
cost of drugs, and who commit acts of violence while under lhc influence. (The
previous attitude was that users created the market for illicit drugs.) In a sense,
major drug dealers became scapegoats for the entire drug problem, bearing the
brunt of concern over changes in lhc distribution of drug use, and lhc threats to
legitimacy symbolized in youthful drug use and other protest activity. I-or their
part, youthful middle class drug offenders could be perceived as innocent victims
in need of protection from criminal stigmatization rather than punishment.

Addicts were regarded as sick and their treatment emphasized. However, in
our assessment, addicts continued to be viewed as belonging to low income or
minority population segments, and their designation as “sick" (rather than as
enemies) was coincident lo Ihc necessity of defining users (whatever their back-
grounds) as less culpable in order to protect youthful offenders from severe treat-
ment in the criminaljustice system. Indeed, references lo addicts in congressional
discussion suggest that the class and ethnic biases that prevailed in earlier con-
ceptions of the drug problem were still prevalent in 1969 and 1970. Apparently
though, in lhc absence of economic competition from such groups, and, in the
face of perhaps an even greater peril (the subjection of middle class while youth
to severe criminal penalties). lhc drug use and related activities of subordinate
populations did not become the central focusofdrug control. Indeed, such groups
could essentially be ignored, and lhc lawmaking process focused on two alter-
native categories or offenders: middle and upper class youth and major drug

dealers whatever their social backgrounds.

PROTECTING THE “CREAM OF AMERICAN YOUTH"

The most notable feature of congressional discussion over the 1970 Act was
the great emphasis placed upon dealing with the rising tide of drug use among
middle and upper class youth. The following statements of lhc problem by Rep-
resentatives Dwyer of New Jersey and Sisks of California were typical. (These
statements also reflect the still prevalent race and class biases in conceptions of
the drug problem | First. Congiesswoman Dwyer:
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linger. On ihc cunliary, Ihc pallcrns of use and "pushing” are changing rapidly In ihe
pasl, inosl hcruin was used by male, uihan ghetto dwellers. Non many young, viihuilun
men and women are using lhis drug.
In years pasl. marihuana was considered prevalent onlv among populations of dis.nl
vantaged individuals— such as lhc Mcsican American cuinuiunily— and among ja//
musicians and lhc like. Now marihuana smokers penclraic Ihe middle and upper income
families as well (United .Slalcs Congress— IZ70f. p. sssur.)

And, Representative Sisks:

The insidious menace of drug abuse is growing al an alarming rale across our Naiion

li knows no particular geographic boundary nor does it prey on any one parlicular
socioeconomic group. While Ihe uninformed may equate drug abuse wnh ihe ghetto and
minorities, studies show lhai il is a problem lhal has touched Ihe sons and daughters of
some Members of Congress as well as oiher leading members of Ihe business, industrial,
and political community of these United Stales (United Slalcs Congress. 10701

Congress adopted lhe stance taken by President Nixon lhat, stopping this epi-
demic of drug use among the “cream of American youth" was or the highest
priority. However, it was frequently noted lhat the then present cure was in many
ways worse than the disease. Members of Congress believed, and cited news-
paper reports and arrest statistics as evidence, Ilhat one consequence of youthful
drug use was lhc turning of lhc tools of law enforcement (traditionally used lo
keep "social inferiors” in line) upon the children or the dominant middle class.
Such punishment was not regarded as appropriate for Ihisclass ofdrug offenders.
Referring lo the innocence of drug-using upper status youth. Senator Dodd of

Connecticut summarized the views of the majority of his colleagues:

What concerns me ihe mosl is that thousands of these people arrested for one drug
ofTense or another are not hardened criminals leading lives of lawbreaking and violence.
They are not even lhc hardened drug addicts that used lo be the main problem in the
slums and ghettos of our larger cities. They arc college students, often children of parents
who suffer from no lack of opportunity in the economic and educational sense. Quite
often they are young people on the road to professional careers as lawyers and teachers
Indeed, today, there are even cases of young sch->ol teachers, college professors and

ministers being arrested on drug chaigcs.

Our reaction has often been lo do little more than increase the pena'tics for drug vio-
lations. We make new criminals out of a large number of people whose only lawhreaking
has been in connection with drug use in response to some personality inadequacy or
weakness or disenchantment with the way of life that exists in America today.

| think we must be most cautious in processing this new legion of drug and narcotic
offenders through our present criminal justice system.

We must be careful Ihat we do not send too many to our so-called "correctional insti-
tutions” where it is now obvious they will get worse rather than heller (United Stales
Senate. IWiV. pp. 2-4).

This theme wtts echoed rcpctiledly throughout committee heatings and floor de-

bates in both houses of Congress.
Education and research aimed al prevention ofdrug abuse, and rehabilitation

lot those who had fallen ptey to their own illness, weakness. 01 gullibility, wete



lhc agreed-upon long-run answers lo lhc drug problem. However, something had
lo he done immcdialcly before even more of lhe. olheiwisc innoccnl, “cream of
American youth have (heir fulures and careers ruined because of an arrcsl for
marihuana. . . " (United Slalcs Congress. IV70b. p. 993).

To solve lhc problem, some legislators called for decriminalization or legal-
ization of those drug offenses most often committed by middle class youth; pri-
marily. possession of marihuana. For a variety of reasons, the majority of Con-
gress found this solution unacceptable. Chief among the reasons was a concern
for preservation of lhc expressive functions of the law as a statement of proper
values. It was argued lhat having some penalty, however lenient, would be a
signal to young people that the controlled drugs arc dangerous and that society
docs not approve of their use. On the other hand, in the words of Administration
spokesperson Ingcrsoll, legalization of marihuana, or further reduction in the
marihuana penalties, "would place lhe government in a position of implicit tol-
eration of the abuse of the drug which we do not want to do" (United States
House of Representatives, 1970b, p. 114).

Congress also went lo some lengths lo emphasize the instrumental value of
maintaining a possession ofTensc. Referring to the testimony of witnesses from
law enforcement, legislators argued that eliminating Ihc possession offense would
seriously handicap law enforcers in apprehending and arresting (1) addicts who
were otherwise criminals (those who support their habit through theft or perpe-
trate violence upon law abiding citizens) and (2) professional traffickers— those
most culpable of drug law violators. Captain Mueller of the Chicago Police De-

partment staled the case regarding the addict criminal:

Many or these addicts that ate atTesled for possession are criminals; they arc a menace
lo themselves and to society, and we are fortunate lo yet them before lhe court with lhe
possession charge, and not implying that lhat is all they are guilty of. To support their
habit they may be doing other things: | do believe that addicts are sick people, and us
a result of their illness they become criminals, and anything that can be dune lo reduce
lhe number of criminals we would greatly appreciate (United Hates Senate. 1969.
p. 4H4|.

The argument for retaining the possession offense in enforcing the law against
traffickers was tsvofold. First, it was noted lhat the relative ease of proving pos-
session as compared to more serious drug offenses, sometimes renders possession
lhc only basis of incarcerating traffickers and big lime users. Second, it was
argued that lhc possession penalty could be used as vehicle in building eases
against major traffickers. By holding out the threat of imprisonment for posses-
sion. prosecutors and police cun extract information from individuals and turn
them into useful informants that provide a convenient first rung up the ladder to
big dealers. (See Sotinenreich ct al., 1973 for an elaboration of this idea.)

Although Congress was not amenable to decriminalizing possession offensrs
(even for marihuana), there was virtually no opposition to lowering penalties for
such crimes. One of lhe staled advantages of this approach was lhc protection
of youth front the throes of Ihc criminal justice system. Youthful offenders were
perceived as those most likely lo be hurl by stiff possession penalties." Hy re-
ducing such penalties and pinvidiup special first-offender treatment (which, upon

expungement of records essentially negates the conviction), the negative effects
upon this class ofoffenders would be minimized. At the same time, the expressive
and law enforcement advantages of having a possession offense would he pre-
served.

Reduction of possession penalties was also viewed as one way of dealing
with lhe rebellion and alienation of youth. Congress was aware that in the eyes
of American youth the entire legal system suffered a very serious credibility gap.
owing to (1) yuulh's recognition that drug laws, particularly possession laws, are
either unenforceable or only selectively enforced; (2) the perceived hypocrisy of
adult authority systems thal penalize illegal use of some mood-allering substances
(e.g., drugs) and not others (e.g.. alcohol); and (3) the perception of drug laws,
especially those related to marihuana, a* inherently unjust. Representative Koch

of New York summarized the implications for law enforcement:

To be operative the law requires an implicit trust of its validity by Ihe people— and when
this trust breaks down, so does the taw. And no amount of penally can hold up a law
that is unjust or deemed to be unjust by the population. Basically, this is what has
happened in the pot revolution on our campuses. The students have experimented with
pot and their experience has not corresponded with lhe description used hy those who
enacted the severe penalty in lhe law. So. lhe for~c of the penalties as a deterrent has
crumbled, the use of marihuana has soared, andihe law is clearly no longer effective
in providing what restrictions over the use of marihuana may in fact be needed | United
Slates Senate. 1969, p. 563|.

Membe.i of Congress and Administration spokespersons argued lhai the new
penalty structure (with its lowef pOKMSIOﬂ penalties) would increase the credi-
bility, and thereby, (he enforceabilily of ihc law.

In a morr general sense loo, Ihc reduction of penalties for possession may
have been symbolic: intended as a concession to youth, and others. disafTccted
with the Vietnam War, law enforcement, "the Establishment," those over 30,
traditional values, and other features of American life. As Rosenthal (1977, p. 69)
nolcs, "reducing (he pcnallics for possession of drugs and transfers of small gifts
was perhaps the simplest way to make concessions to lhc dissatisfied: it was
certainly simpler, for example, (linn ending the War."

In short, in its own eyes, with one provision Congress was able lo (1/ min-
imize the danger of involving the "cream of American youth" in the criminal
justice system; (2) symbolize lhc disdain of Americans fur illegitimate and
nonmcdicnl use of drugs; (3) remove or reduce one possible source of alienation
of American youth; and (4) provide a handhold agains' the criminal addict, and
pushers who are difficult to arrest because of their insulation from street traffic.
Further, these goals had been achieved largely wilhoit dissension or division of
opinion among the ranks of Congress, and with the approval of civil libertarians
and representatives from lhe fields of law enforcement, medicine, and various
scientific communities.

Since protecting and appeasing middle and upper class youth seemed lu he
lhe prime objective oflegislators in reducing possession penalties, anil since Con-
gress believed marihuana lo he the main drug ol abuse among these youth, a
ifticsliun arises rcgauling why harsher penalties were not imposed for possession
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of drugs regarded as more dangerous (e.g.. licroin). Allhough there was substan-
tial disagreement on Ihc relative and absolute harmfulncssof marihuana compared
to other drugs. Congress did distinguish between marihuana and other substances
in deciding to treat Ihc distribution of small amounts of marihuana (but not other
substances) for no remuneration as a misdemeanor. Further, since opiate drugs
anil cocaine were presumed lo he used primarily hy drug offenders from subor-
dinate populations, slilfcr penalties for possession of these drugs would not have
placed middle class youth at any additional risk of criminalization. Still Congress
ehr.se not to rely upon the listinclion between marihuana and other types of
drugs in setting penalties for possession offenses. There arc a number of possible
explanations.

I-'irst. Congress may have anticipated that youthful offenders might occa-
sionally use more dangerous substances than marihuana. Thus, they could be
faced with the greater penalties if the law was administered evcnhandcdly.
Second, prescribing the same penalty for possession of any controlled substance
may simply have reflected the syml  nature of the possession olTcnse. Since
Congress intended that federal law ¢~ cement efforts be concentrated on illegal
suppliers rather than possessors. Ihc level of the possession penally, whatever
the substance, was no* very important, so long as it was high enough to indicate
disapproval of nonmcdical use of drugs.

A third possibility is that by keeping penalties very light for possession uf
dangerous drugs (e.g., stimulants, dcpressanls, other hallucinogens). Congress
avoided a collision course with the drug industry. In congressional hcarii .. the
drug industry was relatively silent on the question of criminal penalties. Still, it
was clear that the industry was very much opposed to Ihc attachment of severe
penalties for possession of widely used mcdicants. Like all other parties, they
welcomed the severe punishment of those (i.e., pushers) who would induce drug
abuse by others, particularly if they did so for profit.

Fourth, the across-the-board penalties for possession may have been Con-
gress' way of handling the problem of Ihc addict. Although Congress clearly
believed that narcotic addicts were responsible for the large increases in properly
and violent crime in the nation, most did not take as hard a line as Chicago Police
Captain Mueller presented earlier. As indicated, and despite their presumed social
backgrounds, in the social context surrounding Ihc enactment of the 1970 Act,
addicts were seen as victims of "pushers" or their deprived social conditions,
and as sick people in need of intensive rehabilitation rather than punishment.
Maintenance ofa possession offense provided sufficient legal resources for arrest
of the addict; and removal of mandatory penalties (see the discussion below)
provided sufficient flexibility lo permitjudges to steer the addict into rehabilita-
tion. Finally, ihc relatively "soft" penalties for possession of even Ihe most
dreaded of controlled substances (e.g.. the addictive narcotics) may have been a
compromise strategy aimed at facilitating the maintenance Pra repressive ap-
proach to drug control, while conceding a minor victory to those who would have
protested too loudly against a strictly law enforcement approach to the problem.!

The reduction of possession penalties was one answer to dealing isitli the
drug involvement of upper status youth. The elimination nf mandaloiy penalties

fur most traditional drag crimes was another. Doing so. however, was justified
mainly on law enforcement grounds. Representative Hush of Texas apllv sum-
marized the wi lies of Congress to eliminate mandatory minimum penalties for
drug offenses:

The hill eliminalc% mandatory penalties except for profcuion.il criminals Contrary In
what one might imagine, however, this will result in better justice and more appropriate
sentences

Philosophical differences aside, practicality requires a sentence slriicliuc which is gen*
crafly acceptable lo Ihe courts, lo prosecutors, and lo Ihe general public. U.K. IX.'KJ
(the original House version of Ihe hill Ihai was eventually enacted) docs lhis in several
ways. Elimination of the mandatory minimums is one. and. and al the other end of the
scale, severe maximum* with mandatory minimums for Ihe true professional is another.
In between. penalties arc graduated and flexible lo cover the t>pe of oirense and type
of ofTender.

As a result, we will undoubtedly have more equitable action by the courts, with actually
more convictions where they are called for. and fewer disproportionate sentenc. s
(United States Congress. 1970f. p. 33314).

In sum, in the name or achieving greater law enforcement, more equitable
justice in courts, and preserving traditional American values of fitting the pun-
ishment to Ihe crime and the criminal. Congress eliminated almost all mandatory
penalities during a major drug crisis. In tMc meantime, the combination of dis-
cretionary penally provisions, the reduction of first ofTense possession and selling
of small amounts of marihauna to misdemeanors, and lhe provision of special
first-offender treatment including expungement of records after a period of good
behavior, facilitated the protection of middle and upper class youth from criminal
stigmatization, and provided a symbolic offering of appeasement to the alienated
among them.

DEALING WITH PUSHERS

As indicated, in Ihc politics of deviance defining during Jhc late 1960s and
early 1970s, pushing drugs rather than drug use became Ihe SINg qua non of the
drug problem. Pushers, especially large-scale dealers, were regarded as evil, cor-
rupters of youth, and as ultimately responsible for the drug-related crimes of
addicts. Throughout legislative debates, stress was placed on cracking down on
lhis menace lo society. Thus, in addition to Ihc liberalizing provisions of Ihc 1970
Act, the bill included a number of features geared toward control of this target
population of "enemy deviants." Before proceeding, it should he noted that un-
like users, pushers were not differentiated along race and class lines. While it is
generally recognized that drug trafficking is racially and ethnically stratified
(lanni. 1971). the only relevant distinctions made in Congress were those between
white middle class youth and other users, between users anil pushers, and be-
tween small- and laige-seale dealers.



Among Ihe mosl coercive features of the Act arc the enforcement provisions,
and the extreme penalties provided for new categories of drug offend.rs (i.e.. lhc
continuing criminal enterprise and dangerous special drug offender provisions).
These features of the 1970 Act are discussed below. Presently, wc explain briefly
why Congress did not regard Ihc elimination of mandatory minimum penalties
and Ihc reduction of maximum penalties for traditional trafficking offenses as
counterproductive to cracking down on major federal drug dealers.

WC have already indicated lhat Ihe elimination of mandatory penalties was
viewed as necessary for the protection of middle class youth from Ihc negative
consequences of criminal drug control. In addition, Ihis could hejustified on the
grounds that discretionary sentences would facilitate, rather than hinder, punish-
ment of serious drug offenders because the resulting sentences would be more
acceptable to the courts and prosecutors.

The reduction in maximum penalties for trafficking offenses is not as easy
to explain. Such reductions were not Ihc subject of controversy in cither house
of Congress. Nonetheless, we would not interpret the penally reductions for
pushers as an indication that Congress was in any way softening its altitude
toward traffickers. To the contrary, the altered penalty structure did not reduce
substantially the possibility of spending a large portion of one's life behind bars
for distributing a controlled substance. One could still be imprisoned for as many
as 15 years for first-offense distribution of heroin, where previously Ihc maximum
jail term was 20 years. Also, by imposing a mandatory special parole term onto
the term of imprisonment received for trafficking. Congress extended the right of
lhc stale to intervene in the offender's life after release from prison. Also, the
special parole term is not a substitute for regular parole; it begins after regular
parole expires. In Ihc case of parole revocation while serving a term of special
parole, the original prison sentence is increased by the period of Ihc special parole
term, and time spent on parole docs not diminish Ihc penally. Clearly, these
provisions indicate that Congress was not "softening” its attitude toward Ihc
drug trafficker.

The features of the 1970 legislation which mosl clearly reveal Congress'
coercive approach to traffickers arc the provision of special extreme sanctions
for those engaged in a continuing criminal enterprise (professional traffickers) and
for dangerous special drug offenders. Persons found guilly of Ihc continuing en-
terprise provision arc subject to a mandatory penalty of from ten years to life
imprisonment without the possibility of parole, probation, or suspended sentence.
Dangerous special drug offenders could receive an additional 25 years of impris-
onment for the violation of an offense that might otherwise net only a few years
of confinement. Significantly, amendments establishing these offenses were
passed overwhelmingly despite strong arguments questioning their constitution-
ality. Conversely, proposals attempting to eliminate or modify these amendments
were defeated soundly.

Opponents questioned the necessity of these provisions, and in lhe ease of
professional traffickers, lhe wisdom of mandatory penalties in light of their ques-
tionable cllicacy as law cnlmcciiicnt tools. However, opponents' mam objections
weie lo Hie imposition ol these veiy severe penalties without lull due process of

law. Representative llckhardl of Texas summarized Ihe position of those opposed
to the continuing criminal enterprise provision:

It is extremely important that minimum mandators penalties he taken out lhis is one
of the recommendations of the American Bar Association's Committee studying the
questions of criminal process. The argument, of course, is quite simple, and that is this:
when Ihe jury is confronted with n case in which if it finds the defendant guilty. lhc
penally must automatically be 10 years or moie it may hold Ihe accused nut gudiv
because, under Ihe circumstances, it feels that the mandatory penalty is too high

The other difficulty is Ihat the maximum penalty involved here is life (iivcn a situation
in which someone is considered anathema in lhc community for reasons other than those
involved in Ihe offense and in which he can be got out of the way for life on the basis
of passing marihuana cigarettes and maybe buying a 550 slash and distributing it. that
man. because he is thought to have engaged in other activities that cannot he proven
and perhaps are not true, can be removed from society for life by the judge issuing the
sentence |United States Congress. 1970g. p. 33627).

Proponents of the measure (Representative Hunt of New Jersey, for example)
countered as follows:;

There is nothing wrong with imposing a mandatory sentence on a hard he.idcd pusher.
Mitigating circumstances should not apply to a person of rhis nature. The only wav you
can handle narcotics and gel rid of (he situation is to incarcerate those main pushers
and help (hose who have unfortunately become addicted (United Slalcs Congress. 1970g.
p. 33629).

Congressman PolT of Virginia proposed the special dangerous drug offender
provision of lhe 1970 Act as a complement to the continuing criminal enterprise
section. The rationale was to give prosecutors the option of approaches, and lo
strengthen the statutes against possible constitutional attack. In Poff's words:

With a maximum addilional sentence of 25 years for offenders fulling within the purview
of lhis amendment, we can accomplish much today in assuring lhat society is rid of
devailatingly evil forces who reap the fruits of drug traffic (United States Congress.

1970g. p. 356X0).

Significantly, proposals attempting lo eliminate or modify these amendments were
defeated soundly, while the amendments establishing Ihc offenses were passed
overwhelmingly despite the arguments questioning their constitutionality. Fol-
lowing Ihc adoption of the PolT Amendment, Representative Ryan summarized
the sentiments of the opposition:

Perhaps most perilous, an amendment has been adopted today for the sentencing f so-
called dangerous special drug offenders which simply refutes the very basics of due
process which have marked ours as n system of rule by law and not hy arbitrary men.

Hut let me be hlunt and say that this amendment is a suhtcifugc designed to allow the
Gnvernmenl lo incarcerate lhe defendants whom it cannot prove beyond a reasonable
doubt have engaged in the pasl acts which will he taken into account in the hearing
This hearing, disguised as u procedure for sentencing is in fact, an unconstitutional trial
on the issues of guilt, which only need be proved tw a preponderance of the infoini.ition
and which is divested of the rules or evidence which oilcnd a Inal 1Unitcd Slates ( on
gress. [*J70g, p Uhfil|.



In brief, Congress seemed quite eager to enact coercive measures to deal
with the presumed source and symbol of the drug problem. Indeed, in their en-
thusiasm to punish traffickers, the legislators enacted amendments Ihat bordered
on being unconstitutional in violation of due process guarantees, and which at
the very least failed lo provide the defendant with areasonable chance lo establish
his/her innocence. It should he noted that the difficulty of establishing proof Ihat
defendants arc professional traffickers or especially dangerous could result in
minimal use of lhc above two provisions (Sonncnrcich ct al.,, 1973). If so, then,
despite the severity of the prescribed penalties, the provisions may be more
symbolic than instrumental, providing a public statement and sound warning that
society lakes a dim view of drug trafficking and will not tolerate such activities.

ENFORCEMENT: THE NO-KNOCK PROVISION

Also indicative of Congress' intent to maintain a coercive approach to the
drug problem are the enforcement powers and supplementary civil sanctions en-
trusted to the United Slates" Attorney General. King (1972, p. 318) has summa-
rized Ihc provisions mosl directly related lo criminal law enforcement:

The Department of Justice may use Treasury funds to hire informers, pay for incrimi-
nating information, and make purchases of contraband substances, with any sum or
sums the Attorney General "may deem appropriate.” All property connected in any
way with a violation of lhe Ad. . .. such as raw materials, equipment, packing and
shipping containers, and aircraft, vehicles, or vessels used for transportation, ate subject
to seizure by the Attorney General and forfeiture to the United States. And in addition
to the powers usually conferred on federal law enforcers, drag agents may act as com-
pliance inspectors, make arrests for any offense against the United Slates, seize on sight
any property they regard as contraband or forfeitable, and execute search warrants al
any time of the day or night, with Ihe controversial "noknock" procedures if a

has authorized it."

These and other enforcement provisions led King to conclude that (he "propo-
nents of ‘soft" attitudes toward drug abuse have been routed, and Ihc new federal
drug police force has been given every armament and prerogative lhat could
conceivably be conferred on a peacetime domestic agency” (King, 1972, p. 319).

To carry out the provisions of lhc Acl. the Bureau of Narcotics and Dan-
gerous Drugs was authorized lo add at least 300 agents to its existing enforcement
staff for the following year. An annual appropriations of Jft million dollars for the
purpose of staffing beginning in fiscal 1971 was also authorized.

Enforcement provisions of the law met with little opposition in either House
of Congress. The no-knock provision was an exception. In fact, the provision of
no-knock authority was probably the most controversial provision of the entire
bill (Sonncnrcich et al., 1973). Proponents of no-knock argued that it was nec-
essary to avoid quick disposal of controlled substances hy suspects, and lo avoid
placing officers In dattgcl of physical hatlit. They also noted that no-knock au-
thority was provided for by common law or statutory law in at least 32 slates.

had withstood Constitutional tests, and, lhat in places where no-knock was avail-
able it had neither been overused or abused.

In contrast, the many opponents of no-knock argued, lhat such a provision
was; unnecessary, already available in the law. subject lo easy abuse especially
in an era of considerable concern about drug abuse, rind, a had precedent to set
in a free society that values the sanctity of privacy. However, as in Ihc ease of
lhe provisions discussed above, the main arguments against no-knock authority
had to do with its questionable constitutionality. Senator Ervin of North Carolina.
lhc most adamant opponent of no-knock, argued the ease:

Mr. rrevidenl. whrn we pray ihe t.ord'v Prayer, we make lhis pelilinn in ihe Almighty.
"Lead us nor into lemplalion." | ihink lhai lhis pennon impliedly commands us mil lo
lead others into lemplalion. And ycl wc have a Senate hdl lhai will lead Ihe law en-
forcement officers. . lo make false affidavits in order lo nhiain seaich warrants which
would enable them lo enter lhe private homes of American citizens like thieves in Ihe
night without nolice and without warning.

One or the strangest Ihings is why ihe representatives of a free society are alway s uying
lo convert that free society by legislation into a police slate. That is precisely what is
being attempted on this occasion. My associates and | ate attempting to save one of the
hasic fteedoms of lhe American people. Ihe ripht not he disturbed in their homes by an
unreasonable search and an unreasonable Seizure (United .States Congress. 19?0c. pp.
1159 M|.

Proposals by Senator Ervin lo strike Ihis provision of the hill were defeated
soundly in the Senate, and no-knock authority was included as a provision of Ihc
1970 Act. As with the continuing enterprise and the dangerous special drug of-
fender provisions. Congress was willing to risk possible constitutional violations
to achieve more coercive drug control.

SUMMARY AND CONCLUSIONS

|

On October 27, 1970. President Nixon signed into law the Comprehensive
Drug Abuse Prevention and Control Acl. That Acl made significant changes in
the federal approach to drug control, including establishment of a new and more
complex set of penalties for violations of federal drug laws. Significantly, the new
legislation was enacted during a period when public concern about drugs was
high, and when Congress and the Administration believed Ihat drug aburc. and
its consequences (primarily street crime, violence, drug-related deaths, etc.),
were on the increase. Further, for the first time in Ihc history of federal drug
control, drug use among supcrordinalc as well as subordinate segments of the
population was viewed as a significant part of the problem.

Throughout the twentieth cenlruy. Congress had responded lo apparent
changes in lhc levels and distributions of drug use simply hy increasing criminal
penalties (or establishing (hern where nunc existed to cover a particular type of
drug use). In the present ease, this rather straightforward hot coercive solution
would have placed higher status groups at lisk of criminal stigmatization and its



presumcil negative consequences. On the other hand. Ihc simple lowering of
penalties, as state courts have done in ihc face of greater drug use by reputable
population segments, would have intphed societal toleration or approval of drug
use, and may have undermined the instrumental goals of reducing illicit drug use
and associated problems {e.g.. street crime and violence) by all segments of the
community. The dynamics of the process through which Congress constructed a
general law (hat svould (1) deal with the drug-related behaviors of both subordi-
nate and supcrordinalc groups and (2) communicate societal disapproval of illicit
drug use was the major focus of this discussion.

To address this question, a detailed analyst* 0f congressional committee hear-
ings and floor debates on the pending legislation was conducted. Our review of
the congressional materials has led to Ihc following general conclusions. First.
Congress did not choose a strictly coercive approach lo drug control at the risk
of stigmatizing middle and upper status white offenders. Nor did it choose to
liberalize across the board federal drug penalties in light of the rise in drug crimes
among supcrordinalc population segments. Instead, Congress redefined the drug
problem as one of pushing drugs rather than using them, and developed a law
oriented toward “saving" users (especially upper status youth) and punishing
pushers, whatever their social backgrounds. Thus, in enacting the 1970 penalty
provisions, Congress was concerned primarily with two target populations: young
middle and upper class drug users, and hardcore traffickers and professional drug
criminals. The former required protection from the criminal justice system: the
latter required both the threat and actuality of severe punishment.

The penalties and other provisions Ihat emerged from congressional debate
reflect the compromises reached to deal with these two distinct populations. The
reduction of penalties for first-offense possession and for distribution of small
amounts of marihuana for no remuneration lo misdemeanors; removal of man-
datory minimum penalties; and the provision of special first-offender treatment,
all served to minimize the possibility of subjecting middle and upper class youth
to harsh penalties, and their presumed negative consequences. On the other hand,
retention of a possession offense (albeit with very lenient penalties); the relatively
minor reductions in maximum penalties for trafficking offenses; provisions of
mandatory special parole terms; provision of extreme sanctions for ;wo new
offense categories of questionable constitutionality; and (he supplementary crim-
inal enforcement provisions provided the coercive policies required for handling
(and warning) the second targeted population— major drug traffickers.

Although the downgrading of federal drug penalties was clearly motivated
by the desire to protect upper status youth from criminal stigmatization. Congress
was unwilling lo liberalize penalties at Ihc cost of effective law enforcement.
Thus, the downgrading of all penalties, even for possession, wasjustified partially
in terms of providing belterjustice and more efficient law enforcement. For
example, the elimination of mandatory penalties wasjustified on the grounds that
in so doing Ihc punishment of serious drug offenders would be furthered (more
ccilain) rather than hindered.

Some provisions of lhc 1970 Acl were as much symbolic as they were in-
strumental. For example, retention ol a possession offense within the federal code
was. in large part for ihe pm pose of indicating a lack of acceptance of imliscrim-

inalc or nonmecdical use of controlled substances. Also, lhc reduction of penalties
for possession was in part a symbolic gesture to youth believed to be alienated
from the legal system and society in general. Congress hoped that in making such
a concession the credibility of law enforcement would be restored; and. one
source of youth's disaffection with the American way of life removed.

In short, the above findings would seem to establish Ihat penalty, and certain
other provisions of Ihc 1970 Act were a result of compromises which permitted
Congress lo (M maintain a coercive approach lo Ihe drug problem for lhe purpose
of dealing with one target population— major traffickers; (2) protect middle and
uppc. class youth from stigmatization as criminal felons; (3) provide a symbolic
gesture (an offer of appeasement) to disaffected youth believed to be alienated
from the criminaljustice system, and society in general; and (4) express congres-
sional and societal condemnation of indiscriminate and nonmcdical use of con-
trolled substances.

Regarding discrimination, our examination of Ihc statute and the decision-
making process suggests that the discriminatory aspects of the legislation are
limited lo those provisions which minimize the consequences of criminal drug
behavior for upper status youth. As indicated, in congressional debate legislators
were very explicit that protection of this class of offenders was a major goal.
Distinctions among drug offenders were made on Ihc basis of their age, class,
and social status. And. it was often suggested or implied that lhc same kinds of
penalties ought not be applied to the "cream or American youth" as had been
applied to conventional and less reputable types of drug users. Importantly too.
Ihc legitimacy of the above distinction was never called into question.

While race, class, and ethnic bias is apparent in Congress' characterizations
of Ihc nature of the drug problem, drug users from subordinate populations would
seem to be beneficiaries, albeit unintended, of the more lenient penalties for
possession offenses. An alternative scenario is possible, however. Since the
downgrading of federal drug penalties was motivated almost exclusively by the
desire to protect upper sta'us youth from criminal stigmatization, the substitution
of discretionary for mandatory penalties actually may have increased the likeli-
hood of race- or class-based decisions in Ihc application of sanctions. No longer
would convicted defendants from different social backgrounds be subject to the
same minimum penalties for illegal possession of drugs. Thus, in the face of
persistent biases in the perception of drug users, and. in light of the presumed
connection between drug use among conventional offenders and street crime,
minorities and low-incomc defendants convicted of possession could be the re-
cipients of substantially more severe sentences (e.g.. imprisonment versus pro-
hation or fines) than their youthful upper status counterparts.

Discriminatory decision making was not evident in congressional discussions
related to dealing with drug-trafficking. There were no references lo Ihc racial,
ethnic, or class composition of this offender group. Indeed, the only major dis-
tinction drawn was that between small-scale and major dealers, with Ihc latter
types of offenders essentially becoming Ihc scapegoats for the entire drug
problem. Again. | would caution the reader that the absence of discriminatory
intent does not mean Ihat the law will be applied in an unbiased fashion.

With The ptovision of discretionary penalties, and especially during eras in



which politicians and the public call fora crackdown on drug traffickers, minority
and low-income defendants could indeed hear the brunt of state social control of
dmgs. Particularly telling would be a situation in which minorities, who arc gen-
erally confined to the lower levels of Ihc drug trade, receive sentences for traf-
ficking that arc significantly more severe than those received by their counterparts
with majority status. Elsewhere tPeterson & Hagan. 1984) wc have attempted to
assess the role of race and class in sentencing decisions during periods prior to
and following the passage of the 1970 Act. Our findings there, as well as in the
present research, suggest that discrimination in the law is more complicated than
a simplistic application o f conflict notions of legal decision making might suggest.
More generally, our research suggests that studies examining the role of power,
status, and class in legislative decision making, followed by, or in combination
with, studies of the role of such variables in the application of the law will make
possible a greater understanding of (1) the process of legislative decision making,
(2) the extent to which people of different race, class, and ethnic back' junds
arc protected and/or punished equally in ourjustice system, and (3) the relative
merits of Klcck's (1981) argument that legislative decision making may have more
lo do with differential patterns ofarrest, court, and prison statistics than criminal
justice processing. To understand the complexity of interests involved in law-
making, it is also suggested that future research consider laws that are complex,
and that have implications for (he interests and values of a variety of population
segments, including upper status groups.

REFERENCE NOTES

1 Under Ihe 1970 Acl. abusablc substances are classified into five schedules based upon their
dangcrousness and potential for abuse. Restrictions and penalties are downgraded as one moves
from controlled substances in Schedule | (e.g.. hardcore illicit narcotics such as heroin, and the
hallucinogens— including marihuana and LSD— for which there is no currently accepted medical
purpose) to those in Schedule V (e.g.. all Ihe exempt narcotic preparations— e.g.. cough syrups—
which may be sold over Ihe counter without a prescription).

. Cracking down on drug abuse and trafficking and related street crime was a major part of the
Nixon Administration’s law and order agenda.

3. The continuing criminal enterprise provision is aimed at the importer of controlled substances
and high-level drug dealers who command a drug distribution network. Specifically, a person is
considered to be engaging in a continuing criminal enterprise if she or he (I) commits a felony
which is part of a continuing series of drug offenses. (2) acts in concert with at least five other
persons to commit these offenses. 0) commands some organizational or supervisory position
with respect to the group, and (4) obtains substantial income from lhe enterprise. Notubly. lhis
is the only offense under Ihc 1970 Act which involves a mandatory sentence and which does not
permit suspended or prohaled sentences.

4 A defendant who is over 21 years of age and has been convicted hut not yet sentenced for a drug
felony can be declared a dangerous special drug offender in a separate judicial hearing prior lo
sentencing. A dangerous special drug offender is defined as one who 111 has been previously
convicted on iwo or more occasions ol a felony violation of the federal or state dnip law and
who h.is hecn sent to prison for one oi more of those offenses, unless more than fisc years h.is
lapsed between ihe present offense arid defendent's release from prison or Ihe defendant* com-
mission of the last presume offense, or t2) has been guilts ol dcuving a substantial source of

N

income from a pattern of dealing in drugs and manifests special skill or expertise in lhat dealing:
or tJ) in relation lo his/her violation, is involved in a conspiracy with three or more other persons
lo deal in controlled substance* and lhe defendant acted, or agreed lo acl. lo direct such con-
spiracy or to give or receive a bribe, or to use force in connection with such dealing Notjhly.
the government only has lo establish thal one is a special drug offender hy a preponderance of
the information rather than by (he usual and more stringent beyond a reasonable doubt standard

In one sense, maintaining penalties for possession offenses may have been of purely symbolic
significance. Congress members and witnesses emphasized on a number of occasions lhat federal
enforcement efforts (money and personnel) had never been, and should not be. expended on smell
time users or even small lime pushers (e.g.. addicts who sold limited quantities of drugs to supply
their own habits). Dealing with such offenders had always been left to stale and local aulhroiies
despite the offenses being violations of federal drug laws as well. By contrast, federal efforts have
been, and it wus noted should be. concentrated on (he major illegal suppliers of drugs.

Some members of Congress were displeased with the overwhelmingly law enforcement focus of
the entire bill. They preferred a research, education, and rehabilitation approach to the drug
problem. Senator Hughes of lowa was perhaps the most adamant supporter of a health rather than
a law enforcement orientation to dealing with drugs. On Ihe floor of the Senate, Hughes proposed
a number of amendments Ihat would have placed more emphasis on research, prevention, and
rehabilitation. Most of these proposals were defeated by a large margin, but some concessions
were granted. These were contained in “Title |— Rehabilitation Programs Relating to Drug

Abuse” of the 1970 Act and consist of several amendments to The Community Mental Health

Centers Act. Our point is. however, that Ihe relatively “soft" penalties for possession of even

the most dreaded of controlled substances (e/g.. Ihe addictive narcotics) may have been a com-
promise strategy aimed at facilitating Ihc maintenance of a repressive approach to drug control,

while conceding a minor victory to those like Senator Hughes, who would have been very dis-

pleased with a strictly law enforcement approach to the problem If this is the case, then the

penalty structure only coincidenlly benefited the addict.

<
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Current Use: Cocaine, Marijuana,
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High School Seniors

Note: Current use is uafined as use at least once in past 30 days.
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Percent o Seniors

Current Use: Marijuana
Among High School Seniors According to Region

Note: Current use isdefined as use at least once in past 30 days.

Source: NIDA, Monitoring the Future Study.



Percent

Current Cocaine Use,
U.S. Household Population
and High School Seniors, 1974-1984

10-
o Household Populalion
18-25 Years Old
8_
-
6
5- X X "
4 / High School.Seniors
3 -
2
1
0 i— 1 r T i— r
N Iv< / A /\*b (X s q X P t
N J N°> $ & N$

Studen!|l Drug Use in Am erica, 1984.



Percent d Seniors

Current Use: Cocaine
Among High School Seniors According to Region

Note: Current use isdefined as use at least once in past 30 days.
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Perceived Harmfulness of Drugs as Reported by
High School Seniors
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Note: Current use is defined as use at least once in past 30 days.
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Highlights from the new survey, which covers the class
of 1984., included:

— Current use (used at least once in the past 30 days)
of illicit drugs among seniors dropped to 29 percent in
1984, down from 33 percent in 1983 and from a peak of 39
percent in 1978 and 1979. The 29 percent level 1is the
lowest since the survey began. Mrs. Heckler said this level
"is still far too high,"” but she called the 1long term trend
of reduced drug abuse "strong and positive."

-- Only 5 percent of seniors used marijuan.a daily, less
than half the 11 percent fouod in"the peak year of 1978.

The 5 percent finding was also the lowest ever recorded by
the survey.

-- Other measures of marijuana use also declined.
Current use of marijuana dropped to 25 percent 1in 1984 from
27 percent in 1983. This is approximately one-third lower
than the peak level of 37 percent in 1978. However, 55
percent of the senior class of 1984 still reported having
used marijuana at some time im their lives.

-- Cigarette smoking by the seniors also declined to
the lowest 1level ever recorded by the survey, with less than
19 percent smoking half a pack or more a day. Disapproval
of smoking a pack or more of-cigarettes a day rose to 73
percent, the highest 1level yet measured by the survey.

-- The prevalence of "binge" drinking (five or more

drinks in a row within two weeks prior to the survey)

declined to 39 percent 1in 1984 from 41 -percent in 1983.



-- Daily use of alcohol among seniors declined to 5

percent in 1984., compared with the peak level of 7 percent
in 1979.

"Increasingly, students are resisting the temptations
and the pressures to use drugs," Mrs. Heckler said.
"Increasingly, I believe, they are taking control."

However, Secretary Heckler cited cocaine as a remaining

"disturbingarea."

Current use of cocaine rose to 6 percent in 1984 from 5
percent in 1983. While statistically this measure does not
represent a significant 1increase, Mrs. Heckler said, it does
mean that "cocaine wuse 1is still at the 1level it reached 1in
1981."

The survey shows moderate declines 1iIn cocaine use in.
“he west and north central regions.of the country, with a
slight increase in the south and an. increase in current use
from 7 percent 1in 1983 to 11 percent 1in 1984 for tTie

northeastern region.

However, Mrs. Heckler also pointed to figures in the
survey showing 1increased awareness of cocaine®s dangers,

compared with a lower perception of the dangers five years

earli er.

NOTE: Attached are tables now available from the

survey.
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TABLE 6

CUaa
ot
1313

37.0w

Prevalence of Sixteen Types of Drugs
AMONG HIGH SCHOOL SENIORS
Percent ever u*ed
a«a CUi* cui* ax** Cam Claaa Cla*a
ot ot ol o( ot o(
1372 A 1371 1373 1310 mi 1312
Appro*. N mm (3*00) (13*00) (17100) (17100) (13300) (13300) (17300) (17700) (12300)
32.1 32.* 33.2 <a.« , <0.3 33.3 31.7
1C.3 11.1 12.0 12.7 11.7 1-2.3 12.1
NA NA NA 12.7 17.2 17.4 12.0
NA NA NA 11.1 11.1 10.1 7.1
13.1 13.3 1*.> "*1 13.3 13.3 12.3
NA NA NA 12.d 15.7 I1S.7 15.0
1.0 3.2 7.7 3.3 3.3 7.1 7.2
NA NA NA 2.1 7.2 7.1 2.0
1.7 10.1 12.7 13.* 13.7 12.3 12.0
1.2 1.1 1.2 1.1 1.1 1.1 1.2
3.1 10.3 *.3 10.1 7.1 10.1 7.2
22.6 23.0 22.3 2*.2 22.* 32.2 33.2
NA NA NA NA NA NA 27.0
17.7 17.* 12.0 i*.i 1*.3 12.0 13.2
12.2 13.2 13.7 1.1 11.0 11.3 10.3 ~
7.1 2.3 7.3 2.3 7.3 10.2 10.7
12.2 11.0 17.0 12.3 13.2 1*.7 14.0
31.3 32.3 73.1 33.0 73.2 32.2 32.1
73.* 73.7 73.j 7*.0 71.0 71.0 70.1

MariJuana/KaaNti i *7.3
Inhalant** h NA
tnhalatu Adfustea NA

Amyl * Butyl Nitrite™" NA
Kai luclnogen* d 2.3
Hallucinogen™ Ad/luted NA

LSO 11.3

pCcP< NA
Cocaine 3.0
Heroin 2.2
Other opiate*" 3.0
Stimulant** , 22.3
SUmuUnU Ad/uatecT NA
Sedative** 1t.2

Barbiturate**" 12.3

Methaqualane 1.1
Tranquilizers® 17.0
Alcohol » .«
Cigarette* 73.2
NOTES*

( mA 3, u mA |, iu
NA Indicates dttm not available.

*Data baaed an tour .queatlannelr* (ar

m* .

N U (our-(Kth* o( N

Level at ugniflcance Ol dlKervoce between the two mo»t recent diuoi
mAOl .

Indicated.

bAd jutted (or underreporting at amyl and butyl nitrite* (tee ten).

cOata baaed on a lingie questionnaire (arm.

N la ooe-fllth ol N Indicated.

dAd|uitei tOF underreporting o( POP (*e* ten).

*Oniy drug uae which waa not mder a doctor*> order* la Included here.

fAdJurted toe overreporting at the non»pre*cription rtimuianti.

N la three-£ilth* o< N indicated.

Source:

NIDA, monitoring the Future Study,

Data baaed on three tyjcstiomalre (orm*.

1984.

Class
of
1984

(15900)

54.9



TABLE 7

Trends in Annual Prevalence of Sixteen Types of Drugs

AMONG HIGH SCHOOL SENIORS®

twImt who utcd in last twelve months.

Qui cuu CI** cizex  @»» am axxx cliu Q ilu Class
o ot ot ol ol al oi 1(7)12 1?*3 as
1973 1774 1377 177 1779 mo 19%1 e
Appro*. N .-(7400) (13W0) (17100) (17*00) (13300) (13700) (17300) (17700) (14300) (15900T

Marljuana/Haahlsh 40.0 4* .3 47.4 30.2 30.4 a.aa 44.1 44.3 42.3 40.0

Inhalants* £ NA 3.0 3.7 4.1 1542 %1 i% i ii 3(; S

Jhaaiant* Adfaald NA NA NA NA . . . r 7.9

. 3.4°
Amyl * Butyl NKrlte*c NA NA NA NA 4.3 3.7 3.7 3.4 40
iuciroj 7.7 7.3 7.0 t.l 7.3 .
Kaliucirojtn* . 11.2 7.4 4.4 7.4 a 5 -
i-lallueirojgora Adfikoa NA NA NA NA 29 109 102 9.2 0.3 i
4.3 4.1 3.4
7.2 4.4 3.3 4.3 4.4 4.3 47
gfg.— NA NA NA NA 7.0 4.4 3.2 2.2 2.4 53
Cocaine 3.4 4.0 7.2 7.0 12.0 12.3 12.4 11.3 11.4 s
M
Heroin 1.0 0.4 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.5
3.1
Other opiate** 3.7 3.7 4,4 4.0 4.2 4.3. 3.7 3.3 50
21.4 24.0 24.1 24.4 NA

Stimulant** . 14.2 13.4 14.3 17.1 Uu.3 - NA 203 b g

Stimulant* AdFtX*T NA NA NA NA NA NA . .

Sedative** 11.7 10.7 10.4 7.7 7.7 10.3 10.3 7.1 7.7 5.5
Sarblttrates* 10.7 9.4 7.3 t.1 7.3 4.4 4713 ii 3421 gg
MethaqtaUcne 3.1 4.7 3.2 4.7 3.7 7.2 . . - .

Tranqul I Ixer** 10.4 10.3 10.4 7.7 9.4 4.7 4.0 7.0 4.7 5.1

Alcohol 44.4 43.7 0.0 - *7.7 *4.1 47.7 17.0 <4.4 <7.3 36.3

ilA

Cljarettes NA NA NA NA NA NA NA NA NA

NOTES* Level ol liptlllautee Ol dltlerence between the two moat recent classesi
t = .03, a « .01, us == .001.

NA India*re* data not available,
"data baaed an lour questionnaire form*. N b lour-l1fthe ol N Indicated.
~Adjusted lor mdecreportliyi ol amyl and butyl nltrltea (are teat).
cD*ta baaed an a Unjle questionnaire (arm. N la one-Qfth ot N Indicated.
dAdjusted lor lasderrepartinj ol PCP (see text).
*0rUf drug ute whicfi waa not issdef a doctor** order* I* Included here.

~Adjusted lor overreportinc ol the non-prescription stimulant*. Data ba»ed on three questionnaire lorms.
N lathree .tilthsol N Indicated.

Source: NIDA, monitoring the Future Study, 1984,



TABLE S

Trends in T hirty-D ay Prevalence of Sixteen Types of Drugs
AMONG HIGH SCHOOL SENIORS
Percent who u,ed in lart thirty davs
Class a*s* a*s* out Gas* Gass Gaaa Gasa Ga.u 6
of of of of of of of of of ass
1373 1376 1377 1371 1979 1 1910 1911 1912 1913 1(5)25
Approx. N « (9400) (1.3400) (17100) (17100) 1~73300) (13300; (17300} (17700) (159001
Marijuana/Hashish 27.1 32.2 33.4 37.1 |36|.3 33.7 31.6 22.3 27.0 25.2
Inhalants® i NA 0.3 13 13 17 14 13 13 1.7 13
inalants Ad/Ustta NA NA NA NA 3.1 2.7 2.3 2.5 2.7 2.7
=
Amyl & butyl NitritesO NA NA A NA 2.4 1.1 1.4 1.1 1.4 1.1
Hallucinogens } . 4.7 3.4 4.1 3.9 4.0 3.7 3.7 3.4 2.1 2.5
Hallucirogmns  Adfisttd NA NA NA NA 3.3 4.4 4.3 2.5 35
LSD 2.3 1.3 2.1 2.1 2.4 2.3 2.3 2.4 1.9 1.5
PCP= NA , MA NA NA 2.4 1.4 1.4 1.0 1.3 1'5
- 5.3
Cocaine 1.3 2.0 2.3 3.9 3.7 3.2 3.2 3.0 4.9
Heroin 0.* 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.3
Other opiate*® 2.1 2.0 2.2 2.1 2.4 2.4 2.1 1.2 1.2 1.3
NA
Stimulants® 2.3 7.7 1.2 1.7 9.9 12.1 13.2 13.7 12.4 8.3
Stinulants Adjusted NA NA NA NA NA NA NA 10. 5.2 )3
Sedative*® 3-i 4.3 3.1 4.2 4.4 4.2 4.6 3.4 3.0
1.7
Barbiturates® *.7 3.3 4.3 3.2 3.2 2.9 2.6 2.0 2.1 1.1
Methaqualone® 2-1 1.6 2.3 1.9 2.3 3.3 3.1 2.4 1.2
2.1
Tranquilizers® 4.1 4.0 4.6 3.4 3.7 3.1 2.7 2.4 2.3
67.2
Alcohol a.z2 6S.3 71.2 72.1 71.1 72.0 70.7 69.7 69.4
29.3
Cigarettes 36.7 31.1 31.4 36.7 34.4 30.3 29.4 30.0 30.3
NOTESt Level ot significance of difference between the two maet recent cU inmii

* « -03, u

m-01,

m

m-001.

NA Indicate* data not available.

*Data baaed on four questionnaire forms. N I* four-fifth* of N Indicated,
b

Adjusted (or indcrreparting of amyl and butyl nitrites («e* teat).

CD»ta baaed on a tingle questionnaire farm. N is one-fifth of N indicated.

dAdjurfcd for irtdcrreporting of PCP (see text).
COnly drug use which was not irtder a doctor's order* I* included here.

*Ad|u»ted for overreporting of the non-prescriptlon stimulants. Data based on three questionnaire form*.

N Is three-fifths of N indicated.

Source: NIDA, monitoring the Future Study, 1984.



TABLE 9

Trends in Thirty-D ay Prevalence of Dally Use of Sixteen Types of Dr;

AMONG HIGH SCHOOL SENIORS

Percent who used dally In Urt thirty days

Qiu Class Class dais 1 dam data dass ldaeas dass

of at of of df of of 1 of of Class
1973 1976 1977 197t 1979 jgxo. 1911 1912 1913 of
984
Approx. N = (>*00) (13*00) (17100) (17100) (13300) (13900) (17300) (17700) (14300)  yqocje
. : -
ofarljuena/ a- <.0 t.2 9.1 10.7 10.3 9.1 7.0 4.3 3.3 5.0
0.1 0.1
rhalar NA 0.0 0.0 0.1 0.0 0.1 0.1 0.1
nha. ., NA NA NA NA «*0.1 -0.2 0.2 0.2 0.2 0.2
Am,; tk Cu.yi Nitrites™ NA NA NA NA 0.0 0.1 0.1 0.0 0.2 0.1
i 0.1 0.1 0.1
mU I tucinogesn . 0.1 0.1 0.1 0.1 0.1 0.1 .
laludnogtnt AdJuked~ NA NA NA NA 0.2 0.2 0.1 0.2 0.2 0.2
0.0 m0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 o1
NA NA NA NA 0.1 0.1 0.1 0.1 0.1 o1
0.2 0.3 0.2 0.2 0.2
Cocaine 0.1 0.1 0.1 0.1 0.2 . . . .
“termain 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Jther opiates* 0.1 0.1 0.2 0.1 0.0 0.1 0.1 0.1 0.1 0.1
NA
i 1.1 0.5
itimulants* [} 0.3 0.« 0.3 0.3 0.4 0.7 1.2 1.1
afmulonti Ad/LstecT NA NA NA NA NA NA NA 0.T 0.S o1
ledatlves* 0.3 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2
Barbiturates ( 0.1 0.1 0.2 0.1 -0.0 0.1 0.1 0.1 0.1 0.0
Wethaquelone 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0
rrsnqudlisat* 0.1 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 . Q.1
Mcohol 3.7 3.4 4.1 3.7 4.9 <« 4.0 4.0 3.7 3.3 4.3
Cigarettes 24.J 21.1 25.2 27.3 23.* 21.3 20.3 21.1 21.2 13.7

WOTtSt Level of significance ol difference b»Wr«iti the two mart recent drum
t ¢« <03, u m-01, as m-001.

NA Indicates data not available.
'‘Data baaed on four questionnaire forms. N is four-fifth* of N Indicated.
3Ad|ustcd for inderreporting of amyl and butyl nitrites (see test).
"Data baaed on a tingle questionnaire form. N is one-fifth al N Indicated.
AAdjusted for underreporting of PCP (ace text).
*Only drug use whkft was not under a doctor's orders Is Included here.

‘Adjusted for overreporting of the non.prescription stimulants. Data haaed on three questionnaire forms.
S is tnrce-fiftht of N Indicated.

Source: NIDA, monitoring the Future Study, 1984.



ERRATUM

Pleaie note the following correction to “Crime aj Commonsense Theory" by
Clayton A. Harljen, which appeared on pages 435-452 of the Feburaxy 1981
issue of CRIMINOLOGY :

Page 438, the sentence beginning on lire 6 in the second paragraph
should read: “The @eep structure”of a language is the set of rules
(or grammar) that underlies the sounds or symbols of experienced
language."
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Al for the relationship between marijuana use and other
deviant behaviors, the general scenario was presented to us many
decades ago by Harry J. Anslinger, the director of the Federal
Bureau of Narcotics from its inception in 1930 through the 1950s:

In the earliest stages of intoxication the will power s destroyed
and irhibitions and restraints are released; the moral barricades
."ae broken down and often debauchery and sexality reaults.
While mental irstehility & inherent, the behavior s gererally
violatit. An eyotist will enjoy delusions of grandeur, the timid
individial will suffer anxiety, and the aggressive one often will
reort 1o acts of violence and crime [Anslinger and Tompkins,
13 20-27).
| 1

..While Anslingcr 3 position on marijuana has been viewed by
many as erther politically motivated or as the ravings of a mad-
LMtn, the spectre of a relationship between marijuana, crime, and
violence periodically rccmerges. Furthermore, the vast majority

-of the studies which have focused on any relationship between
drug use and crime have typically singled out the impact of heroin
use on street crime. Data setsdo existon usen ofmarijuanawhich
document that ifany relationship does exist itisgenerally limited
tathesubculture and marketplace circumscribing the distribu—
tionand sale of the drug”Johnson, 1973; Pottieger and Inciardi,
fpjthcoming). Nevertheless, any agenda for marijuana decrimi—
nalization research should address itelf to the many studies
wjiich have touched upon this issue in order lhat more thorough
documentation can be provided. A similar approach might be
structured for a resolution of the marijuana-heroin progression
hypothesis. .

Turning to an altemative area for research, the impact of arrest
and conviction on cohorts of marijuana users remains unstudied.
An oervievofFthe FBI 3 Uniform Crime Reports suggests that
taehae bean almost three million marijuana-related arrests
during ™M 17198, pariad- What proportion of these arrests
tgyohe_"snpleoesessian\s. sales, and what proportion repre—
sent miademeenjorace kessar aines in those jurisdictions where
rﬂarijﬁgtaht hirfobedh"cearimiraliz=d, Bnot known . However, what
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is clear is that the number of marijuana arrestsannually is almost™ |
one-half million; and furthermore, the proportion of arrests
involving marijuana has become, more or leu stabilized: This
becomes a crucial issue when one considers that, as has been
pointed out daewbere, as soon aaarrcstrpnj~fns and rates fora {
given crime have become stabilized; they will femain at that level

for many years to come (Inciaidifaifl8tt» this perspective it
is suggested that almost onerhatf*msliinnapersons (or perhaps
slightly leu, since some indivicR!*If«nN»i*ttee multiple arrests)

wUIl be confronted with Ptg**55*11* during the' 13
next few years as a.result of fimucau a whole
range of research questions:ake>

-

« Ofsome 1/2 million arrests each year, what proportiouarc posses- V¥
sion arresa?
o
e How many persons are arrested for possession of a quantity of'J-
marijuana which would not involve criminal processing in a de- '~
criminalized state? uew

+ How many of the possession arrests involve first offenders o fany
wpe?

¢ How many personal and occupational disruptions occur as a result
of these arrests? .

An interesting study which might address these questions could %
involve a follOw-up of matched samples of marijuana users who! t
are, and who are not, arrested. With such an effort, one could" £
easily measure the impact ofthe marijuana prohibition on a user’s ‘my
finances, family, and career. e SV

The other side of this question relates to the economic costs of'"'*
enforcing the marijuana laws. Again, these data are not readily
available. en rough estimates cannot be structured since the f
activities Tfo many agencies impact on marijuana enforcement ]
activity. Research in this behalfcould estimate the costofasingle
marijuana arrest in a given jurisdiction by examining the budgets ;j
and activities of local, county, and state police, municipal and f
state court and correctional agencies, and diversion programs. A
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study of this order would begin to give us some indication of the
economic burden imposed by the marijuana statutes.

DECRIMINALIZATION, PUBLIC OPINION,
AND SOCIAL POLICY

J~ Shifting to an altermative area of inquiry, the beginnings of the
epidemic of marijuana use during the 1960s occurred at a time
when any possession of the drug was a felonious offense under
federal and all state laws. The “fovement” toward decriminaliza—
tion began in 1973 with Oregon, followed by Colorado, Alaska,
Ohio, and California in 1975, Maine and Minnesota in 1976,
-Mississippi, North Carolina, and New York in 1977, and
Nebraska in 1978. But as Dr. Eric Josephson(1980)ofthcCenter
for Socio-Cultural Research on Drug Use at Columbia Univcr-
;Sity has pointed out, this “flovement”has become stalled, and for
N variety of reasons. He suggests that further progress has not
been made because of the failure of the U.S. Congress to pass
legislation that wou ld decriminalize marijuana under federal sta—
tutes, because the issue has not been salient enough throughout
Ate nation as a whole to result in concerted action in favor of
decriminalization, because the lobbying on behalf of marijuana
law reform has not demonstrated the power and influence neces—
sary for repeal, and because mari juana isa drug favored by youth.

Within the context of Josephson 3 observations, itseems clear
that the lack of further movement toward decriminalization can
be tied primarily to the images of the drug and its users which
-have been nurtured in American drug mythology since the begin—
ning decades of the twentieth century.

Descriptions of marijuana as a “fieed ofmadness” &ppeared as
early as the mid-1800s, and were brought before a national
audience during the 1920s. InaNew York Tim es articledatelined
Mexico City, July 5, 1927, and headlined “Mexican Family Go
Insane,” for example, the following report was offered.

of
A widow and her four children have been driven insane by eating
the Marihuana plant, according to doctors, who say that there i
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0o hope ofuving the children™ lives and that the mother will be
iniane for the rest of her life.

The tragedy occurred while the body of the father, who had been
killed, was still in a hospital.

The mother was without money to buy other food for the children,
whose ages range from 3-15, so they gathered some herbs and
vegetables growing in the yard for their dinner. Two hours after
the mother and children had eaten the plants, they were stricken.
Neighbors, bearing outbursts of crazed laughter, rushed to the
bouse to find the entire family insane.

Examination revealed that the narcotic marihuana was growing
among the garden vegetables.

Combined with this image of the drug as a creator of madness,
a more formal crusade was organized and pursued by Hairy J.
Anslinger and his Federal Bureau of Narcotics during the 1930s,
who targeted marijuana as the “assassin of youth. > Using Am eri-
can Magazine as hisnational forum, Anslinger initiated a series of
reports in 1937 aimed at shocking the American public. For
example:

The sprawled body of a young girl lay crushed on the sidewalk the
other day after a plunge from the fifth story of a Chicago apart-
ment house. Everyone called itsuicide, but actually it was murder.
The killer was a narcotic known to America as marijuana, and to
history as hashish. It is a narcotic used in the form of cigarettes,
comparatively new to the United States and as dangerous as a
coiled rattlesnake [Sloman, 1979: 34}.

*k

#
And in terms of crime:

An entire family was murdered by a youthful addict in Florida.
When officers arrived at the home, they found the youth stagger-
ing about in a human slaughterhouse. With an ax he had killed his
father, mother, two brothers, and a sister. Ke seemed to be in a
daze.... He had no recollection of having committed the multiple
crime. The officers knew him ordinarily as a sane, rather quiet
young man; now he was pitifully crazed. They sought the reason.
The boy said he had been in the habit ofsmoking something which
youthful friends called “muggles,” a childish name for marijuana
[Sloman, 1979: 63].

Inciardi / makuuaha

The end product of these moral enterprises has been well
documented. By the 1940s, a body of literature had begun to
develop which stereotyped marijuana users as sex-crazed mani —
as, degenerate strest criminals, and members of the “tiving
dead.” The drug reportedly ravaged the human body; itdestroyed
morality; users were sexually violent and criminally aggressive,
and in general were weak and ineffective members of society;
mari juana “addiction” was contagious since users had a mania for
perpetuating the social anathema ofdrug taking; and firally, once
addicted, the user entered a lifetime of slavery to drugs. Further-
more, the erroneous conception was typically emphasized that
marijuana, like heroin, was an addicting narcotic, and that such
drug use was concentrated almost exclusively among criminals
and other social outcasts.

By mid-century, after marijuana had become outlawed through-
out the nation, it then became associated with the “Beats”’of
America 3 bohemian underground.

Beat, as a slang term, originated inharlem Jive, the jargon of
the black musician of the 1920s and 1930s. With a meaning of
"exhausted and worn out,”heat was descriptive of a part social,
part literary phenomenon of the late 1940s and 1950s initiated by
the postwar disaffected and a cult ofwest coast writers. They were
of a gencrtaion that was trying to make sense of a postwar world,
a world that seemed to offer no respite, only an etemal state of
war and chaos. Reality, as the Beats viewed it, was a state of
consciousness where nature, history, and humanity could not be
controlled; where the worship of reason had fallen into obscurity;
where progress was both a false concept and an illusion; and
where the future and past were of litte value.

The Beats believed that the path to harmony inachaoticworld
could not be had by the more traditional consolations of success
and achievement which demanded a feigning of beliefs, feelings,
and virtues, and a relentless obligation to the prevailing social
forms and customs. Many Beats, intheir attempt to more readily
attain the success of setting themselves right with nature, pursued
their “true” Teality through an effort of the mind and rejected the
perceived discontinuities of life in organized society. For most,
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however, their conceptual reality of the irrational properties of
everyday existence was escaped through the sensation of a drug,
and high frequency/long duration marijuana and hashish use
became a pervasive part of Beat life (Inciardi, 1972).

The chief spokesmen of the Beat movement were Allen Gins—
berg, Jack Kerouac, William Burroughs and Lawrence Ferlin—
ghetti, but the most celebrated of these was Ginsberg, whose
writings were so charged with obscenity that they brought awk —
ward attention to the movement that was national inscope. The
best known of Ginsherg 3works was How |, written, for the most
part, while he was under the influence of drugs. In its75 lines of
inelegant poetry aimed at dismaying the middle class, How|
condemned American society and suggested a new set of values
that were almost totally antisocial. And itwas from this context
that Ginsberg again emerged during the early 1960s making the
rounds on Capitol Hill lobbying for the legalization of marijuana
(Viorst, 1979: 57-59). Understandably, legalization of the drug
could be viewed as nothing more than the radical politics of the
time, and Ginsberg $ appearance in the midst of the issue did
much to confirm the persisting images of the marijuana user.

As the 1960t grew more mature, the nonconformist notions of
the tiny minority of Beats in the 1950s emerged as the common
social currency of the new youth movement. And the new coun-
terculture contained a variety of types. It included what social
critic Norman® hfpiler called the “philosophical psychopaths™
who had found a need to throw off the political and social
restraints of their generation. They lived immoderately and for.
the moment, congregated in communes, spoke a special avant
garde language, experimented with sex, and smoked marijuana.
It included the political activists whose radical perception of
society Shorrors were communicated inamanner that was attrao-.
ti\e. to the existing adolescent propensity to rebel. And firally, it
included, the tens of thousands of “plastic” or weekend “hippies””

%

Ym

=

£
]

and “Ac«ds' whose social schizophrenia placed them partially in X
the straight world and partially in this “fiew underground"; they mi

were children of two cultures, never wholly in phase with either,
and not believing fully in the values and mores of cither.

Irciardi / MARTJUANA DECRIMINALIZATION 1%

Concomitant with the rise of the counterculture was a revolu—
tion in the technology and handling of drugs which had begun at
mid-century and served to designate the sixtiesas a“fiew chemical
age.” Recently compounded psychotropic agents were enthusias—
tically introduced and effectively promoted, with the conse—
quence of exposing the national consciousness to an impressive
catalogue of chemical temptations which could offer fresh inspi—
ration as well as simple and immediate relief from fear, anxiety,
tension, frustration, and boredom. Exploiting the new hallucino—
genic, stimulant and sedative drugs that emerged during this
period, the new counterculture also became the new drug culture,
and the image of the marijuana user was further denigrated.

Itwas not until the 1970s that the nation had become conscious
of the fact that marijuana use went well beyond the “dangerous
and criminal classes.” In 1965, lessthan ten million persons were
estimated to have used marijuana, but by the mid-seventies this
figure had more than tripled, and a large and rapidly expanding
segment of the American population had become the target of
legal concern.

Hoeialul surgeofdecriminalization statuteswhich did occur
applarcdjXor ttenost pat, nttoseslates wherenari jusrause
wes most prevalent, and the movements toward decriminaliza-
tigjiemerged prarily anattenpttoinplenartanti-mxii juapa
statutes™ of reduced \&yerity,. (hat were m o r e | o produi”®
iaimtsVhdcdhidctidns. In the main, however, public attitudes

stigma thut had been originally attached to the drug, and the
.decrimihalization .movement remained stalled.

.AWith The Gnset of the 1980s, the growing number of users
within the youthful population at all class and social levels drew
much attention away from the former images of the marijuana
user, but the depiction of the drug as an “dssassin of youth™
steracd to recmerge. Currently, articles in the popular media
present aspects of mari juana use inan altemative, but still proble—
matic, context. A segment of contemporary literature, for exam—
ple, emphasizcs.{|p*|*-tpdocuractl) jtrat most new recruits to
marijuana arc younger than their counterparts of a decade ago.



Such -articles, focus on how marijuana smoking has become a
major part of many 10-year-olds ™daily routines, and that their
involvement with the drug has served to destroy their family
relationship* and coping skills (forexample, Brynncr, 1980). This
bpeof retaic, honever, ociensanesanillyto incite parents intb
hstarical antadng bdaviorian! futarsanulate Litergenera-
timul dUIffsAd™r; - .. .

The research issue which must address this phenomenon is
three-fold in nature. First, in those areas where marijuana use
rates among youth are said to be high, data on the incidence,
prevalence, and pattens of use of mari juana arc critical. Second,
accurate documentation is also warranted as to the extent to
which family relationships and coping sills are, or arc not, being
impacted by marijuana use. And third, whether or not the find—
ings of these studi rtray mayiju use outh |
regptive tigne 3 PRDNG <I0SNIKHT |T§€"grge 3pypropr|a
whichplace*r e | 1 a b | i Icmago-
0Le, g

EPILOGUE

As a final note, perhaps the most crucial variable in a mari—
Juana decriminaliation research agenda relates to the possible
benefits of marijuana as asubstitute drug. There ksan indication
that at lesst, within some populations of college students, the
nature ofdrug use has changed over the last tenyears. While more
students are using drugs now than those of a decade ago, current
student drug use has become more focused. hoggjavguiandalco—
hol are thheprimary/and tpicallythe only, drugs ofabuse, while
aarcotict/"atiyes, stimulants,” and haUucinbgens are rarely *
s, As auch, vhille mari juara and alladol use may be more
prealatnow, theriish 6Tihe more debilitating drugs may have
become leS significant.”

Research that would target this issue could be readily under—
taken as apart of the much needed impact evaluations of mari-

jJuana use in those states where the drug has already been
decriminalized. Of the eleven states that have reduced the penal —
ties for the possession of marijuana, the effects of the new legisla—
tion have been examined only in the state* of Oregon (Drug
Abuse Council, 1978), California (CaliforniaHealthand Welfare
Agency* 1977), and«.Maine (State of Maine, 1979), and these
studies arc beset with a variety of severe shortcomings (sec Cus-
key et al., 1978). In short, fie range of variables jgmgloyed to
describe marijuana use were extremely limited, age categorics,-
were too broadly defined, actual patterns of use were nofrexam*
ined, questions regarding the onset of marijuana use were not
addressed, the effects of decriminalization on the use of other
drugs was not approached, nor were the effects of the new law
examined in terras of the behavior of users, the agencies of social
control, public attitudes, and the wider society as a whole. In
short, while these studies did attempt to determine ifmarijuana
use did increase subsequent to decriminalization, they accomp—
lished litteelse. And among those cohorts where marijuana use
did increase, itisnot known whether such usage was a substitute -
tot other more dangerous and debilitating drugs.

As research descriptive of the health consequences of mari>,
Jjuana use continues, findings suggest that the drug isneither the .
“devil drug,”™Weed of madness, " or “4ssassin of youth” that was
alleged by sotne, nor the totally innocuous substance that was
suggested by others. Indeed, marijuana does have its effects on
immediate memory and intellectual performance in ways that
impair thinking, reading comprehension, and verbal and arith—
metic problem solving; acute intoxication has a clear impact on
motor skills; ithas iIts effects on circulation, the immune system,
and the reproductive cycle; furthermore clinical studies have
demonstrated that the drug effects lung functioning- infact, one
study suggests that smoking as few as four “Joints””per week
decreased vital lung capacity to the same extent as smoking as
many as 100 conventional cigaiettes during the same period of
time (Pollin, 1979). These effects should not be ignored, nor
should they be overstated. What s important, however, is that
they be further examined within the cost/benefit or cost/cost
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paradigm suggested, in order that more informed decisions
regarding decriminalization or continued prohibition be enter—

tained.

1
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NATIONAL COUNCIL ON ALCOHOLISM INC

ALCOHOLISM AND OTHER ALCOHOL-RELATED PROBLEMS AMONG CHILDREN AND YOUTH

Alcoho! is America's No. | drug problem among youth. In 1985, an estimated 4.6 million adolescents aged 14 through 17
experienced negative consequences of alcohol use (e.g., arrest involvement in an accident impairment of health orjob

performance). (NIAAA. Projection of data in AJcohoi and Health Monograph I, Alcohol Consumption and Related Problems 1982. p. 85. updated with
Bureau of the Census 1985 Population Projections.)

Alcohol isover twice as popular among college students as the next leading drug, marijuana, and over five times as
popular as cocaine. Ninety-two percent of college students reported using alcohol in a twelve-month period compared to 42
percentwho had used marijuana and 17 percentwho had used cocaine, (institute for social Research, umve-"ty of Michigan, Ann Artxx,
MI, Drug Use Among American High School Students and Other Young Adults. 1985.)

Only 42 percentof fourth graders know that alcohol is a drug, compared to 81 percentwho consider marijuana a drug;

the percentage of students considering alcohol a drug drops with age to 28 percent in the upper grades. (Weekty Reader
Publications, A Study of Children's Attitudes and Perceptions About Drugs and Alcohol. Middletown, CT, Apr. 25,1983.)

The earlier in life a child starts using any dependence-producing drug, the more likely he or she is to experience
dependence and other health problems, and go on to cvher dependence-producing drugs. (Robert 1. DuPont 'Substance Abuse:
Journal of the American Medical Association. Vol. 254. # 16. Oct 25, 1985. p. 2336.)

Lower expectations for the future, alienation and boredom are associated with drinking among children in all socio-
economic groups. (Nancy P Gordon & Alfred McAtaer, ‘ Promoting Adolescent Health," Adolescent Drinking: Issues and Research. New York: Academic
Press. 1982. p. 205.)

Approximately 10,000 young people aged 16-24 are killed each year in alcohol-related accidents of all kinds, including
drownings, suicides, violent injuries, homicides and injuries from fire. (USDHHS; NIAAA. Public Health Service. 'Questions and Answers:
Teenage Alcohol Use and Abuse,' Prevention Plus: Involving Schools, Parents and the Community in Alcohol and Drug Education. Publication No. CADM
841256. Rockville, MD. 1983. p. xiii.)

Alcohol-related highway deaths are the number one killer of 15-to 24-year-olds. |us dhhs National Center for Health Statistics.
Public Health Service. Health, United States, 1980. Pub. No. (PHS) 81-1232. December 1980.)

It takes less alcohol to produce impairmentin youth than in adults Younger drivers in fatal crashes have lower average
blood alcohol concentrations (BACs) than older drivers. Blood alcohol concentra' on isthe amount by weight of alcohol in a
volume of blood, and is typically expressed as percentweight by volume. A BAC of .05 percentis equal to 50 mg of alcohol
per deciliter Of blood (approx. 3.5 fluid 0z). ("Blood Alcohol Concentrations among Young Drivers. 1983," Morbidity and Mortality Weekly Report
(MMWR].33:699-701. 1984.)

Drivers 16-24 years old represent 20 percent of licensed drivers and less than 20 percentof total miles driven, and yet
account for 42 percent Of all fatal alcohol-related crashes. (USDOT Fatal Accident Reporting System. 1982. DOT No. HS-806-566. 1984 (hj.)

O f 27,000 New York public school students, grades 7 through 12,11 percent described themselves as being 'hooked' on
alcohol, with 13 percentadmitting to attending classes while "high, 'drunk’' or 'stoned' on alcohol. (New York state Division of
Alcoholism and Alcohol Abuse. Drug and Alcohol Survey, 1983.)

Nearly 100,000 10- and 11-year-olds reported getting drunk at least once a week in 1985. Over 185,000 sixth graders have
used hard liquor by age 10. Alcohol use at least once a week by sixth graders more than doubled from 1983 to 1984. (Ronald
Adams and Thomas Gleam Parents' Resource Institute for Drug Education, PRIDE— Drug Usage Prevalence Questionnaire. 1985.)

About one-third oi fourth-graders (9-year-olds) said children their age pressured others to drink beer, wine or liquor; the
figure increased to nearly 80 percent by high school. (Weekly Reader Publications. A Study of Children's Attitudes and Perceptions About
Drugs and Alcohol, Middletown, CT. 1983)

Alcoholics are more likely than non-alcoholics to have an alcoholic father, mother, sibling or distant relative. Almost one-
third of any sample of alcoholics had at least one parentwho was also alcoholic. (Alcoholism: An inherited Disease, us dhhs. Pub. No.
[ADM) 85-1426. 1985. p. 3.)

Children of alcoholics have a four times greater risk of developing alcoholism than children of non-alcoholics. There are
28.6 million children of alcoholics in the U.S. today. 6.6 million r* whom are under the age of 18. (Children of Alcoholics Foundation.
Children of Alcoholics: A Review of the Literature. 1985, Introduction anu,. 2.)
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W hile no one is predestined to become an alcoholic, genetic factors may increase or decrease the level of.vulnerability
toward alcoholism. (Marc A. Schuckit. M.D.. 'Genetics and die Risk for Alcoholism.” Journal of the American Medical Association, Vol. 254. Nov. 8.
1985. p. 2616.)

At present, first drinking usually occurs around age 12, in contrast to age 13-14 in the 1940s and 1950s. (Gordon and McAlister.
Adolescent Drinking: Issues and Research, p. 204.)

Nearly a third of high school seniors have said that mostor all of their friends get drunk at least once a week.
(L.D. Johnston. P.M. O'Malley and J.G. Bachman. Use of Licit and lllicit Drugs by America's High School Students. 1975-1984. US DHHS Pub. No. [ADM]
85-L394, Washington, D C.. Supt. of Docs., US Govt. Print. Off., 1985)

Up to half of heavieryouthful drinkers also use marijuana at least once a week, and a third of the youth who use
marijuana more than once a month also are classed as heavier drinkers. (Research Tnangfe institute. Economic Costs to Society of
Alcohol and Drug Abuse and Mental lliness: 1980. RTi/2734fO0-OIFR, June. 1984. p. 114)

Many surveys suggestthatthe best predictor of the drinking habits of adolescents is the attitude and behavior of their
parents with regard to alcohol use. Adolescent heavy drinkers tend to come either from homes where one or both parents
are heavy drinkers, or from homes where both are abstainers. (Gordon & McAlister, Adolescent Drinking: Issues and Research, p. 206.)

Annual surveys of 17,000 high school seniors aged 17 and 18 years old consistently show that 85 percent of the
participants have had at least one drink in the preceding year and that more than 66 percent have consumed at least
one drink in the preceding month. Forty percent of seniors have participated in the “party drinking syndrome," that is,
consumed five or more drinks on one occasion, at least once in the preceding two weeks. Thirty percent did so on two or
more occasions, and 20 percent did so three or more times in the designated two-wcek period. In response to a related
question, only a third of the seniors thought there was great risk in this type of binge drinking. (Johnston. OMaiiey and Bachman:
Drugs and American High School Students: 1975-1983.)

A child will see alcohol consumed an average of 75,000 times on TV before he or she is of legal drinking age. (Dr. Thomas
Radecki. Chairman of the Naoonal Coalition on Television Violence and psychiatrist with the University of lllinois School of Medicine, 1983)

Adolescents and young adults more heavily exposed to alcohol ads on TV and in magazines are more likely to perceive
drinking as attractive, acceptable and rewardin } than are those who have been less exposed. The heavily exposed group

in a recent study was more likely to engage in drinking liguor— 31 percentvs. 15 percent— than was the less exposed group.
(C. Atkins and M. Block. Content and Effects of Alcohol Advertising, Bureau of Alcohol. Tobacco and Firearms, US Govt.. Washington. D.C.. Report of

Michigan State Unive'sity Study. 1981.)
Drinking differences between boys and girls is diminishing. The number ofyoung female drinkers has been increasing more

rapidly than the number of young male drinkers. Girls also tend now to experimentwith a wider variety of substances. (Robert
H. Coombs. David K. Wellisch and Fawzy I. Fawzy. UCLA School of Medicine, Los Angeles. CA. Drinking Paoerns and Problems among Female Children
and Adolescents: A Comparison of Abstainers, Past Users and Current Users. Am. J. Drug Alcohol Abuse. I [3 & 4] pp. 315-348 (1985J.J

It is estimated that increasing federal excise taxes on beer, the favorite alcohol beverage among youth, would reduce
alcohol-related motor vehicle fatalities by 55 percent among 18-to 20-year-old young men and by 45 percentamong

18-t0 20-year-old young women. (Henry Saffer. Kean College of New Jersey and National Bureau of Economic Research; and Michael Grossman.
City University of New York Graduate School and National Bureau of Economic Research, Effects of Beer Pnces and Legal Drinking Ages on Youth Motor Vehicle

Fatalities. November 1985.)
Alcoholism is a chronic, progressive and potentially fatal disease characterized by tolerance and physical dependency or

pathologic organ changes, or both. All are the direct or indirect consequences of the alcohol ingested. (National msmute on Aicohoi
Abuse and Alcoholism [NIAAA], Fourth Special Report to the US. Congress on Alcohol and Health, ed. John R Deluca. DHHS Pub. No. [ADM] 82-1080,

1981. p. 36.)

Alcoholism is one of the most serious public health problems »nthe United States today. Among the 18.3 million adult
"heavier drinkers' (those consuming more than 14 drinks per week) 12.1 million have one or more symptoms of alcoholism, an
increase Of 8.2 percent since 1980. (NIAAA, Department of Biometry and Epidemiology, working Paper: Projections of Alcohol Abusers, 1980,1985,
1990. prepared by John Noble. 1985. pp. 5 and 6.)

One out of three American adults— 56 million Americans— say that alcohol abuse has brought trouble to their families.

This is about four times the number of families that say that other drugs have troubled their homes. (P. Regans, abc
News/Wbshington Post Poll, Survey #0190. May 1983,

Founded in 1944. NCA is the nation's nonprofit voluntary health organization established to prevent and reduce problems of
alcohol abuse and alcoholism. NCA’s network of 184 state and local affiliates conduct similar activities in their areas and provide

information and referral services to families and individuals with a drinking problem. o

national council on ALCOHOLISM INC

JP 12 West 21st Street. New York. NY 10010 « (212) 206-6770
O 1511K Street N.W.. Washington. D C 20005 « (202) 737-8122
8/86
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severity score

75.1

52.8

43.2

35.6

25.9
24.9
19.5

10.5

9.6

7.2

6.9

1.4

0.3

0.2
Source:

Department of
1977 .

Excerpts
Justice 1983, citing The National Survey of Crime Severity

TABLE 2
How do people rank the severity of crime?
offense

Planting a bomb in public, killing 20
people

Forcible rape resulting in death

Robbing a victim at gunpoint and
shooting victim to death

Intentionally injuring victim
resulting in death

Focibxe rape
Arson causing $100,000 damage
Smuggling heroin into country

Stealing property worth $10,000
from outside a building

Breaking into a home and
stealing $1000

Signing someone else's name to a
check and cashing it

Stealing property worth $1000
from outside a building

Carrying a gun illegally
Smoking marijuana
Vagrancy

Playing hooky

from Report to the Nation on Crime and Justice, U.S



Larceny - Theft 1,368,100

Burglary 527,100
Marijuana 455,600
Aggravated Assault 313,150
Vandalism 245,700
Weapons Offenses 193,500
Robbery 157,630
Motor Vehicle Theft 129,100
Forgery and Counterfeiting 97,300
Rape 33,600
Murder 21,810
Arson 20,500
Erabezzelraent 9,000

Source: Complied from FBI Uniform Crime Report, L983



TABLE 4

Estimated Number of People Arrested for Marijuana - 1982

Year 455,600
Each month 37,967
Each week 8,762
Each day 1,248
Each hour 52

Source: FBI Uniform Crime Report, 1933

.TABLE 5
Marijuana Arrest3 - Possession and Sale
Total Marijuana Arrests Total Possession Total Sale/Cultivation
455,600 68,340 (]5X) 387,260 ($52)

Source: FBI Uniform Crime Report, 1983



YEAR "62* "67* *71 "72 "74 "76 *T7 *79 "82
AGE:
12 - 17 144 144 234 234 284 314 274
18-25 4* 134 394 484 534 534 604 684 644
26-34 24 34 194 204 304 364 444 484 564
Adults 18+ 24 54 154 * 164 194 214 254 304 324
Source: Eased on National Household Surveys on Drug Abuse, 1971-1982, National
Institute on Drug Abuse.
eBased on reconstructed data collected in 1977 from Cisin, 1., et al., highlights fronm
the National Survey on Drug Abuse: 1978. National Institute on Drug Abuse, 1978.
LIFETIME PREVALENCE TRENDS IN MARIJUANA USE, 1977-1982
Number of Adult Users, 18+

1977 - 36,215.655

1979 - 47,500,000

1982 - 52,543,000

Number of Users, Youth - Ages 12 - 17

1977 - 7,032.506

1979 - 7.300,000

1982 - 6,132,240

Number of Users, Total Population - Age 12+

1977 - 43,248,171

1979 - 54,800,000

1982 - 58,675,240
Source: Based on National household Surveys on Drug Abuse, 1977 - 1982, National
Institute on Drug Abuse.
904 of all persons who have used marijuana are adults.
The above surveys do not include members of the armed forces, people living in college

dormitories, group quarters, and

Prepared by Joanne

Director, Council on

institutional

Gampel,
Marijuana

populations.

M.A.
and Health



Alaska Legislature unlikely
to Dan marijuana use in home

«~ HAL SPENCER
C3.lv News reooner

D°SDite renewed national attention on drug
abuse, the 1987 Alaska Legislature likely will
Just say no to proposals to ban possession and
CZe of mari juana in the home.

Backers of a ban, mostly conservative
Republicans, are counting on support from the
GOP-controlled Senate, but face an uphill
fight in the Democratic-run House. And House
speaker Ben Grussendorf, D-Sitka, last week
said nothing to discourage that view.

He observed that the state Supreme Court
has spoken on the isse, ruling 12 years ago
.hat a law barring adult Alaskans from
possessing and smoking the weed in their
homes violated their constitutional right t
privacy.

In the case of marijuana use, “Im not sure
we should be telling Alaskans what they can
do in their own homes,”” Grussendorf added.

Possession and use of piarijuana in the

/

See Back Page, MARIJUANA

Da"y News file pnoio/Fran uurner

Rep. Ben Grussendorf
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MARIJUANA: Change in Alaska law unlikely

Continued from Page At |

home became legal alter a
1975 Supreme Court case, Ir-
win Ravin, now a Homer law-
%er, argued successfully that
is constitutional r|%ht to Prl-
vacy outweighed the state's
right to enforce a law barrin
home-possession or use 0
what was seen by the court as
a relatively harmless drug.

The ruling, however,” did
not say how much marijuana
an adult could possess [n the
home. In 1982, the legislature
answered the question with
Passage_of a misdemeanor
aw limiting the amount to
four ounces. State law also
hans buying or selling any
quantity“of the drug, posses-
sion or’use outside the home,
Or any use or possession by
Juveniles. .

Proponents of a new misde-
meanor law banning posses-
sion or use at home feel It Is
needed "fundamentally be-
cause the state of Alaska Is
telling people that It Is OK to
+moke mcr{juang,'}-\salhd Rep.

err artin, R-Anchorage.
"Thayt needs to be cha.n%eda.g

.The Alaska Associafion of
Chiefs of Police, which recent-
ly said recriminalization of
nmarijuana is one of its top
priorities, also criticizes what
it says is the absurdity of the
present law.

"It's illegal to buy or sell
It, to carr%/ t Into your home.
But then the law says it's OK
once you %et it home. If you
can gét it home without bein
caught, you're safe,” sai
Deputy Chief Del Smith of
the Anchorage Police Depart-
ment.

Martin. and other propo-
nents believe that public pres-
sure, Includln% new anti-dru
sentiment nationally and res-
olutions from high School stu-
dents and local “governments
In Alaska, will™ help push
through a measure that can be
tested In the courts.

And they feel that such a
law might” survive constitu-
tional challenge because, they
a%sert, more is _known now
aboyt the harmful effects uf
marbuana. .

TI0-y note Hint the Su-
preme Court cogiicUred turns-,

1 effagM'«»BI

) Djiﬁ/ News lid cnokVFwi OdMW
Rep. Fritz Pettyjohn

whether the right to privacy
should prevall“In_the case of
cocaine possession in the
home, and determined It
should not.

House Minority Leader
Fritz Pettyjohn, R-Anchorage.
Eomted to"the 1978 Supreme

ourt case, State of Alaska v.
Erickson, as an indication
that the case for banning mar-
ijuana in the home codld be
re-opened.

"Defendants contend that
the reasoning” with respect to
marijuana "also applies to
the non-commercial use and
possession of cocaine, and ad-
ditionally argue that the con-
stitutional right' to privacy
guarantees some reasonable
access to the drug for person-
al and social use," the court
noted in the Erickson case.

But, the court said. "We
think this right must yield
when It interféres in a serious
manner with the health, safe-
ty, rights and pr|V|IePes of
others’or with the public wel-
fare. Mo one has on absolute
right to do things In the pri-
va,cly of his own home which
will affect himself or others
ad"ersely. ... It seems clear
that cocaine 's substantially
morf of a threat to health and
welfare" than marijuana, the
court said. X

That tuny be. Pettyjohn
said, but heand uther turner

iVy Now MepSoWEnk HI

Rep. Terry Mertln

moio physmal‘y and mentally
harmful than f{ once was, and
also is increasingly seen as a
gateway to harderdrugs.
Martin  has introduced a
measure to recriminallzc
home u:;e of marijuana that
contains sections asserting

that the drug is genuinely
“de?rlmentﬁl to, the Pea’th,
welfare and safety of Alas-

kans." An lIdentical bill was
Introduced in_the Senate by
Paul Fischer, R-Soldotna.
"Vou didn't have this In
the old law, which was the
reason the Supreme Court
was able to say rights to
privacy  outweighed the
state's right to control mari-
juana possession,” Martin

said,
The bills assert that THC,
“"the mind altering. substance
In marijuana,” bujlds up in
the body's fatty tissues and
takes weeks to éliminate. The
THC, the bills contend, causes
moodiness, depression, insom-
nia, appetite loss, tack of ini-
tiative, schizophrenia, illu-
sions, hallucinations and lung
cancer. "One marijuana ciga-
rette a day may cause, lung
cancer In ‘three” years," _the
measures .-ssert,” nnd _"The
THC contept of a marijuana
Cigarette If) year, ago was 1
pencol, lint s a', high as 10
peru-nt per oday.
Martin said the assertions

les.

But Matt Felix, who heads
the state Office of Alcoholism
and Drug Abuse In Juneau,
said evidence of harmful ef-
fects hasn't changed much
since the Ravin ~decision,
"There has been a lot of new
research, but not new evi-
dence. The evidence is that,
marijuana affects perception,
long-term memory, and to a
lesser degree, motor skills,"
he said.

Avrum Gross, a Juneau
lawyer who v/as the attorney
genéral when_the high court
ruled in the Rayin case, said
Martin is engaging in wishful
thinking. "The court consid-
ered marijuana's harmful ef-
fects when it ruled on the
issue last time, and the harm-
ful effects haven't changed."

"What the court said was
not that marijuana is good
but that Invasion of privacy
[t badj}," Grots said.

"So some _legislators want
to ban marijuana, So what
else Is new?"'said Rn in, who
was reached at his_law office
in Homer. There is nothing
he said, that_would compel
the SuP_reme Court to change
I's ruling. "The situation
hasn't changed," he said.

Martin said he hoped Pub-

lic pressure might sway law-
makers to pass a new law. He

pointed to a national anti-

drug campaign that began
last” year from the White
House, and noted that the
Anchorage Assembly and the
Alaska Association ‘of School
Governments, representing 60
state hI(%h schools, are among
groups

Sage of a law banning use and
ﬁgﬁnsgsswn of marijuana at

One aspect of Martin's pro-

posal that could stir serious
o?posmoq Is Its COit at atime
of vastly lower stale revenue,
The Alaska Department uf
Law estimates that it would
coht about $237,000 to defend
and enforce the law lhc first
Year. But V\(/J,artln salill new
ederal funding to ccimbat
dru? ;ﬁbus,e \g/ould hecome
avallable jo defray the cx-

hct have urged pas-

The fight against drugs

Sutyseven percent ot Americans no* favor crimin

penalties lor

possession ol illegal drugs, compared to 41 percent in 1977. according
to a recent Gallup Poll Forty-three percent ot those polled believed
abuse ol crack and other forms of cocaine to be the mosl| serious drug
problem in ihe U S.. while 34 percent thought Ihat alcohol abuse was
the most serious problem More than 40 percent tell teaching young
people about the dangers ol drugs should be ihe government's highest
priority in the fight against drug abuse.

CRIMINAL PENALTIES FOR POSSESSION

In percent responding to Ihe question-
D* }M thirk the ptimilM a imal imuRtt al surljuuij tktuld b« tnttrf as a

liji

crlakaf affim?
NO NO OPINION
m
a |

%

MT

w

- 6 S
13 l = 13 I
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MOST SERIOUS
SUBSTANCE PROBLEM
In percent responding to the
question Whl:k am at tka
following 4a you think h the most
sarian problem far tadaty today?

SOUACC Oallvp non
IMoCioph-tl

nents who consider the cost
issue a red herring. "In other

slates where marijuana is ille-

gal, arrests are incidental to
other Investigations. In other
words, police don't make

wholesale arrests for posses-
sion of small amounts of mar-

ljuana. That would e the
situation nere, ton."
William It Nix. acting com-
missioner uf e Slate tvpnr-
men! of l'uldlc Safety, su?-
feil the cost blue is largely

o4 rrylevmt

1963 1911

GOVERNMENT PRIORITIES
In percent responding to the
question Thera ara many thlifi

that aur fovemment Is lalng fa ftgM

tfpjg use. Which one at the leltawkf

do you think deserm lha mast

money and effort?

intiMnm
(@*)  Wfl 13%)

ol

Axrhivyt? Oj'r Ne*% Jac**]

"Recriminalizing marijun
na would not, as some fear
result In wholesale arrest uf
Individuals possessing small
amounts of marijuana. Tin-
Present drug enforcement phi-
osophy of Source interdiction
recognizes tle far greater
cosl-'tfectlycnesN of striking
a%amst h|gh-|eveL distrinti
tins, afn%,%aqlv, there | nF
lark’ uf highle "I drug deal-
ers In Alnskn to occupy the
law enforcement efforfs of
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(Controversy Surrounds
The Way the Dutch
Treat Heroin Addicts

Liberalized Laws Stress Aid

Rather Than Penalties;

Other Nations Are Irked

Life Aboard a Junkie Boat

By L. Erik Calonius
Siaf/RcpoTier o/T«jt Wale StreetJournal

AMSTERDAM, the Netherlands-In the
MiUcy Way, a city-flnanced recreation cen-
ter here, a scattering of youths are dancing
to a rock band. In a darkened auditorium
upstairs, perhaps a hundred more are
watching an “Our Gang” comedy. Others
eat at a cafe or browse amon;; books on poli-
tics, handicrafts and pop music.

In one room a young man sits behold a
table and sells marijuana and hashish. A
small sign before

+ him gives the prices
of Colombian, Leba-
nese, Moroccan and
Afghan varieties of
both substances. He
also sells almonds,
cashews, raisinsand
dried fruits. On this
night, he Is doing a
better business In
fruit and nuts: Of  LAST OF A SERIES
the severa' hundred
customers In the big nightspot, only
are smoking Joints. .

Marijuana has ceased to be a bigissue In
the Netherlands. Pot has been sold freely In
cafes and youth centers since 1978 when the
gor-mment concludrl that the substance
was ‘relatively Innocuous" and dropped all
criminATf>eiMIties for using it “Cannabis
used to be the symbol of the youth culture—
It was attractive because It was forbidden,”
says Eddy Engelsman, who himself grew up
in the youth culture of the 19805 and now 1st
the secretary for drug policy of the Dutch
Health Ministry “Our aim was flptfttOHtt
Into an unsensaaonal ttem,"

Idea That works -

The Idea seems to hare. ww keiO ip”~j
young people smoke pot in the Netherlands
than in severiU countries that Impose criraF
nil penalfcs to the activity. fo a. recent,
study, more than four-tiflnr o« tie

«mpeople surveyed said iy » shud no Interest
raking marijuana,'tithoogntt Das

.they are “tegular.1 mo U pof
lesst-odd! n'vestc-."

“..CnwUAtosi’'nt

fistla. Its most) recent-'survey

11.5%of youths-aged 11 ©".irand » . 1%
youths 18to 25 as.!'regular!-" users bat
Ones regulagu  luringndaked petwttidwy

'>Y

A

Lieralizatin of marijuaiii™ et

pa’d any health problems or criminal
nroblems?Dutch ofliclals say
ciety hasn Toefined Itas a problem. KU t
a Droblan,’%f’eter Cohen, a

ek mm*y

psydolo-
iser t* be govemment

KEVIN B. ZEESE

Legalize marijuana;

leave growers alone

WASHINGTON — U.S. mar-
ijuenapollicy ksata crossroeds:

The govenunent can contin—
ue ttsfutile war againstmari—

uara, a war of escalating vio—

ence and unprecedented mili—
tary law enforcement tectics.
Or WI%[t can en((jj g violence by
requlating an ingmarijua—
naasa legpl commodr?ty.

Prohibition breeds violee,
aswe saw 60 years ago during
alcohol prohibition. Today,
mari juana farmers cannot call
the police or their Insurance
agentwhen theircrop kstolan;
some have chosen 1o protect
the crop themselves. Whille vio-
lence has been exaggerated,
stp the violence we must stop
the mari juana war.

Billias have been ?oent oa
enforcement and millions of
Americans have been arrest—
ad. Cops and auttivatrs, smug-
glers and smokers, and more
thana few Innocent bystanders
have been maimed or killed. :

Has the government won s
war? Na After 15 years of dI-
autvar, the number 0f people
smokingmari juana has tripled,
the age of fir* use has de—
clired, and your_child and
mine can buy marijuana any —
where toAmerica.

Stepping up thewar does not
lead tovictory, only tomore vi—
olence. Laws cannot stopmari —
jJuaa. ltisa felona/ 1o grow
nerijerg, yet the US. mark

atp wortrs
114 billm%jf

asthe USAIT larMt CMh cneu »
To" m violence bt
mug fedts: yartfrtoPVered0S*"dreg

Ea/ly Retvaiwanc* draw Int of cannabli

prohibition carot Compete
with the law of add-.

“Kevin B Zeese is national,
director of the National Orgo- i
nization for the Reform 0/$
Marijuana Laws.

crops have no Impact on
market At best, 15 percent
the crop B=eizd, tai lppatjr="
Incressing Ksprice.

Increased prices rtly make
marijuana farming more fi-1
rnenclally luorative, attractirg |
more people togrow itand -
creasing what they will do 0. 1
protect their arop.

This year, more than 30*
states Involved National Guard-1
troges In marijuana erforce-J
ment Last week, a federal "

stopped abuses of CGali-
fomia®s Campaign Agalnsti
Marijuana Planting after we
brought suit, charging that |
CAMP troops were shootingv
farm animals, terrorizing peo- ]
piewith heliapters, auttingoff »
rural water supplies without |
notice and using the National |
Guard tosstup roadblocks and®;
conduct warrantless searches
of peoples homes at gunpoint B

We face a doice: Do we
continue down the path 0t vi> ~
fence and unprecedented mill-
tarypoliceprogranms, orshould .
we regulate ardtax nexij
aaalegl commodity? ™

We can only end marijuana-,
related violence by ating,
and taxing marijuana. Regula —
tion and ioa can bring tt
under aotrol, keep the druy/
away from children, raisetat
MUKntsnewtni

itknt fta» crime,

” The- goverrimenrs

maad. Efforts tocrush™thisbur- “againstmari juana har failed

geooing indstryl by seizig

ktine faramari juana truca.™ .
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tks‘a sign of changing limes indeed:
I;l-«tirin’x 111 Club, in a recent mock

h-gixiativp session of 201 teenage
menilM-rs, overwhelmingly passed an
amendment to legalize marijuana as a
cash crop. The farm youth club may
have arled only front self-interest—
r.itlier titan out of principle—Imt its nc-
i Mmay ne indicative of a widening
+;(rain of rethinking drug prohibition.

An especially nnieworlby instance of
this was the recent publication of Arnold
Trchach's essay “Time to Declare a
Drug Truce"—in the wan strrrtaournar.
Tidweli, director of the Institute on
Ihogs. Crime and Justice at American
i'nivers:ty and author of the 183 book
Thr Urmia Solhlwh (Yale University
I'ress), announced that "we have had
enough of drug vton:*' and that "we ran
rationally coexist with a good deal of
drug use in our society." In any case,
‘'we do not have the power to make it go
away," noted Trcbarh. Calling President
Reagan's "War on Drugs" a failure, he
urged the establishment .of "some form
of 'drug peace.'"

Trebach pointed out various irra-
tionalities about drug prohibition in addi-
tion to its obvious ii.ii nforcrahility. For
example, while abuse of (legal) tobacco

LV oRE -

vS<iau'» Ry

causes: .-ome 100,(100 deaths a year, there
were ody alwiut 1,810deaths from over-
doses of (illegal) heroin and cocaine, and
"deaths from marijuana overdose arc not
estimated because they are virtually non-
existent." Moreover, studies have shown
that for alcohol, heroin, and cocaine, only
about | of 10 users of these substances
oecorr.es dependent on them, while 15
out ‘of 10 tobacco users develop a
dependence! And Trebach also noted
that the number of Americans using
tobacco has dropped from nearly 41 per-
cent in 1965 to 32 percent last year—
without tobacco prohibition.

Trebach proposed that national drug
prohibition be repealed in favor of a
"statcs-rights model”—whereby each
state would cet its own policy on drugs.
He suggested that drugs be dispensed
under a government-regulated system,
as are toliacco, alcohol, and phar-
maceutical dntgs.

Tliat certainly falls short of an "indi-
vidual rights-free market model,"
Whereby indiiidujts would set their
policy on drug use. and market forces, in-
cluding consumer preferences, would
"reguiate" purchasing- conditions,

availability, distribution, etc. Rut
Tr<-barh’s specific proposal is perhaps
less important than the unconventional
wisdom Hint lies beneath it: the recogni-
tion that the war on drugs—which, for
federal drug-enforcement efforts, alone.
wiD conntrme $1.22 billion of taxpayers’
money in fiscal year 198f>—is not only
futile’ but counterproductive.
decriminalization, Trthach contended,
"the drug scene might be rh(tracterir.eA
only by the natvralp-.isually

disorders of a democracy and rvg'c”- *-*r-V '-

rorizing levels of crime and s war against

the sometimes destructive perronal!..
habits of oar. neighbqqs rthat,we canpot

With .

L

i
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tnl directives aimed

at reducing cross-subsidization within

the airline industry and at making it

easier to get licenses for service on
nonmajor routes.

There's still a long way to go. The
dinosaur-like state airlines are still liv-
ing off the fat of the taxpayer, and
there are still many routes in Europe
where heavy regulation makes entre-
preneurial airlines untenable. But
Ridley may be prescient. The dom-
inos may be toppling, and consumers
will benefit as a result.

-HOW THE DUTCH
TREAT DRUGS

AMSTERDAM — What happens
when a natjon ends its prohibition of
marijuana? In 1978 the Dutch govern-
ment declared that pot is "relatively
innocuous" and decriminalized its
use. The result: "Fewer young people
smoke pot In the Netherlands than in
several countries that impose criminal
penalties for the activity," the wan
street Journar recently reported.
Though pot has been sold freely
throughout the country since decrim-
inalization in 1978, the sournal NOted,
"marijuana has ceased to be a big
issue in the Netherlands.” Further-
more,’according,to,Dutch officials, no
health5pr'j*crimihaj*problemt have
resultiwliferih~yneF.pot freedom.
itiriiSer«iij:«d pot policy,

srog-
« old
heir
;ure
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e
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the Dutch government relaxed its
heroin policy as well, concentrating
on caring for addicts rather than
penalizing them. The new policy
arose out of several assumptions
about heroin use, including the
recognition that no matter how
vigilant the authorities in trying to
prevent heroin importation into the
country, some would still get in and
some people would still use it. Wlufv»
ever may be the cauM-and-effect ret,*.
tionahfp”KcfWeefftfitel liberalizeJ
polioy;and heroin un hr the Nether-
lands, it is at least interesting to note.
that, the country- has one-third fewer”?,
heroin addict* relative to Ha popula-
tion than doMifae United States. **

. Local -authorities Tn Amsterdam,
where heroin use appears to be on the
rise, are pushing for even more-
radical reforms in the city's heroin
policy and are seeking permission
from the national government to dis-
pense heroin to addicts on an experi-
mental basis. Addict-related crime,
the authorities believe, is increasing,
and they suggest that freely dispensed
heroin may obviate addicts' need to
support their habits by stealing.

The Dutch government remains
resistant to Amsterdam'’s request to
further liberalize its heroin policy. But
if the city goes ahead with the experi-
ment, the results should be well worth
watching: they may provide some in-
dication of what could occur if author-
ities lifted the heroin ban altogether
and allowed individuals to freely buy
and sell the substance.
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June 21, 1982

Dr. William Pollin, Director
National Institute on Drug Abuse
Parklawn Building

Room 10-05

5600 Fishers Lane

Rockville, Maryland 20857

Dear Dr. Pollin:

I transmit, herewith, a report of the Nitional Research
Council®"s Committee on Substance Abuse and Habitual Behavior:
"An Analysis of Ma”“ijuana Policy" prepared at the request of
the National Institute on Drug Abuse.

The Committee on Substance Abuse and Habitual Behavior,
composed of 18 experts in the several relevant disciplines,
has weighed carefully the available data regarding the costs,
risks, and benefits of the major policy alternatives regard—
ing the control of marijuana use and supply. The Committee
is clear in pointing to the deficiencies of this body of
evidence and cautions about the hazards of formulating policy
recommendations based solely or in part thereon. In this
regard, | call your attention to the following statement by
Louis Lasagna and Gardner Lindzey contained in the Preface
to the report: *

The Committee wishes to make clear what it regards
as the limits of this report for the selection of
policy alternatives. Scientific judgment can
estimate the prevalence of different kinds of use,
risks to health, economic costs, and the like

under current policies and try to project such
estimates for new policies. It can come to some
conclusions based on those estimates. But selection
of an alternative is always a value-governed choice,
which can ultimately be made only by the political
process.

This caveat notwithstanding, the Committee has derived
from its examination of the scientific data a conclusion about
the major policy choices facing the nation with respect to

ioaai iiVAtim'OiMu i>an niKfifAiomAiwCAawciroinii watiowaiw iw m n kii« ijamd mi nationai Ai-AEiuroi iug»«<«imc

fOMAH MMiHMIWT AND OIMU OtIAHUAIXWI



marijuana: complete prohibition, prohibition of supply
only, and regulatory approaches. Specifically, the
Committee concurs with the judgment of the National
Commission on Marijuana and Drug Abuse, rendered in
1971, that a policy of prohibition of supply only 1is
preferable to a policy of complete prohibition of supply
and use.

What must be understood by the public, the media,
and all who read the Committee"s report 1is that its
decision to endorse a policy change was not fashioned
from scientific information- old or now- alone. Rather
it was the analysis of a combination of factors which
affect policy decisions, including the cost and
efficacy of enforcement practices. Values were neces—
sarily involved in balancing these factors and there are
those wi-thin the membership and governing bodies of the
Academies and the National Research Council who might
not have come to the same policy conclusions, after
reviewing the same data.

My own view 1is that the data available to the Committee
were insufficient to justify on scientific or analytical
grounds changes 1in current policies dealing with the use
of marijuana. In this respect | am concerned that the «
Committee may have gone beyond its charge in stating a*
judgment so value-laden, that it should have been _left
to the political process.

I have one further concern that cannot go unaddressed.
I fear that thin report, coming as It doe3 from a well-
known and well-respected scientific organization, will be
misunderstood by the media and the public to imply that
new scientific data are suddenly available that justify
changes 1in public attitudes on the use of marijuana.
This would be unfortunate at a time when daily U3e trends
by high school students are down significantly. As the
Committee®s discussion of marijuana®s behavioral and
health-related effects clearly demonstrates, there is no
new scientific information exonerating marijuana. In fact,
the review by our Institute of Medicine, published a few
months ago, reevaluated existing scientific evidence and
concluded, as have others, that marijuana is a harmful
drug whose use justifies serious national concern.

I wish to remind you that this 1is a committee report;
the only position that can be inferred with respect to
the National Research Council on the issue of marijuana
policy 1is that the National Research Council is satisfied
that the Committee was competent to examine the issue and
diligent 1in carrying out its task. Despite my personal
disagreement, | btlieve that the Committee has performed
a useful service by illuminating many of the complex 1issues
surrounding this highly controversial subject.

Frank Press
Chairman
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PREFACE

In 19/8 the Committee on Substance Abuse and Habitual
Behavior began a study of marijuana policy at the re-
quest and with the support of the National Institute on
Drug Abuse. Sharp increases in marijuana use along with
suggestions for reform of existing marijuana laws from
scientists and policy makers prompted a renewed look at
those laws. In addition, the National Commission on
Marijuana and Drug Abuse, in its 1973 final report, Drug
Use in America: Problem in Perspective, had recommended
that a follow-up commission be appointed to review pos-
sible changes in the situation four years later. That
recommendation was not implemented, so the Committee
took as a framework for its task the assessment that the
Commission recommended, especially the assessment of new
evidence regarding the effects of recent changes in
state marijuana policies.

The Committee conducted its study with awareness of
the intensity of pa6t controversies about marijuana use
in U.S. society. In the four years since the Committee
began its work, there has been an Increase in visible
concern among many parents about marijuana use among
youth, its potential risks lo the health of children,
and the possibility that heavy use by some young people
may seriously threaten their education. Parents who
have experienced problems with their own children, or
observed those of others, have organized to make mari-
juana policies * major item on current political agendas.
In comparison with the situation at the inception of
this 3tudy, there Is today greater rancor in public
discussion, press reports, legislative hearings, and
policy-oriented technical meetings related to marijuana

use.

x|
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This 1is the context In which the Committee completed
its review of the evidence and arguments of earlier
studies and weighed the significance of subsequent evi-—
dence for the major policy alternatives. Every policy
has potentially good and potentially bad effects, and
policy choices involve difficult comparisons of such
effects. It is Important to recognize that to allow the
inertia developed by existing policies to prevent change
is itself a choice.

The Committee 1is aware that analyzing a topic that is
the subject of heated social debate has its hazards.
Many of those participating in the marijuana debate have
already selected what they take to be the admissible
terms of the discussion and look with disfavor on any-—
one"s insistence on a wider set of considerations. For
example, some would settle the issue on physiological
grounds alone: whether cannabis products, 1in the dose
ranges customarily used by most people, cause tissue
damage. Defenders of marijuana use may seize on the
ambiguity or absence of evidence for such damage and
ignore any other effects on education or safety; those
opposed to marijuana use may emphasize the possibility
of chronic disease that is suggested by some laboratory
findings and ignore the social, political, and econonmic
costs of fighting a well-established custom.

This report does not review and analyze every con—
ceivable policy nuance or option. It addresses the
major choices- both because these families of alterna-—
tive policies subsume many variants and because the
choice among these major options must be discussed
before specific, perhaps new, policy Instruments can be
designed.

The Committee wishes to make clear what it regards as
the limits of this report for the selection of policy
alteratives. Scientific judgment can estimate the prev-—
alence of different kinds of use, risks to health, eco—
nomic costs, and the like under current policies and can
try to project such estimates for new policies. IL can
come to some conclusions based on those estimates. But
selection of an alternative 1is always a value-governed
choice, which can ultimately be made only by the politi—
cal process. The role of scientific evidence 1in this
process 1is not 1inconsiderable, even though, at times,
the strongest evidence may be pushed aside and the wild—
est speculation prevail. But the weight of the evidence
is only one factor in the process of policy formation;
ultimately, that process Involves value choices.
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In completing its report, the Committee has benefited
from many people in formulating, revising, and updating
the analyses and data. A very early version of this
report was discussed at the Committee®s annual confer —
ence in 1979, and subsequent versions benefited from
comments by scaff of the National Institute on Drug
Abuse and of the National Research Council. The final
draft received close and constructive attention by mem—
bers of the National Research Council®s Commission on
Behavioral and Social Sciences and Education, the Insti—
tute of Medicine, and the Report Review Committee of the
National Academy of Sciences.

We have also maintained a close liaison with Ilhe staff
and members of the Institute of Medicine®"s Committee to
Study the Health-Related Effects of Cannabis and Its
Derivatives, on which three members of our Committee
also served, and whose recently published report,
Marijuana and Health, significantly contributed to our
work.

Two former Committee members, Troy Duster and Michael
Agar, assisted in the early preparation of the report.

At later stages we were very ably assisted by the staff
of the Commission on Behavioral and Social Sciences and
Education, in particular David Coslln, executive direc—
tor, and Eugenia Grohman, associate director for reports.
Without their help, it is doubtful that we could have
completed this task. Finally, we are indebted to the
staff and members of the Committee, for their diligence,
patience, and commitment to a difficult assignment.

Louis Lasagna, Chair

Gardner LIndzey, Chair, 1977-1980

Committee on Substance Abuse and
Habitual Behavior



An Analysis of Marijuana Policy

INTRODUCTION

Since the early 1960s the use of marijuana as an intoxi-
cant by a growing proportion of the American population
has been an issue of major national concern. Di'spi'te
repeated warnings of possible adverse health consequences
and persistent efforts by law enforcement agencies to
restrict the supply and use of marijuana, available data
indicate that experimentation with or regular use of tlu*
drug is no longer restricted to a small minority of Amer-
icans. In 1979, for example, 68 percent of young adults
between the ages of 18 and 25 reported having tried mari-
juana; J5.4 percent reported having used marijuana in
the las*; month. Among adults over age 26, the propor-
tion having ever used marijuana has more than doublet)
since 1*71» from 9.2 percent to 19.6 percent (Fishburne
et al., 1980; see Table 1, below).

Although "the marijuana problem"” may be viewed as of
'ecent origin, marijuana is not a new drug. The canna-
ois plant has been cultivated and used both for its in-
toxicating properties and for its fiber (hemp) throughout
the world for more than 10,000 years (Abel, 198(7). AL
various times and places attempts have been made lo
restrict its use as an intoxicant; at other times and
places its virtues have been extolled for medical pur-
poses, end it has played a significant role in religious
ritual. Because cannabis is easily grown—indeed, it is
one of the hardiest of all plant species—its resin has
been used for centuries along with tobacco, fermented
distillates of grains and fruits (alcohol), and opium
derivatives as one means of relieving stresses associ-
ated with daily life.
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Despite its long history, the use of cannabis as an
intoxicant was relatively unknown 1in the United States
until tI® latter part of the nineteenth century, and
even ther. its use as a drug was restricted to a tiny
fraction of the population, primarily immigrants from
Mexico. The first efforts t" restrict its use in this
country did not occur until 1911, when Congress, which
at that time was considering proposals for federal
antinarcotics legislation, listened to arguments that
cannabis should be 1included in the list of 1illegal
drugs. That effort failed, but during the next two
decades a number of state legislatures moved to prohibit
the possession of marijuana unless prescribed by a

physician. It was not until 1937, when the Marijuana
Tax Law was enacted, that the federal government became
involved in the attempt to control its use. Even this

law recognized the industrial uses of hemp and also
exempted the seeds of the plant, which were then being
sold as bird feed. In 1956, Congress 1included marijuana
in the Narcotics Act of that year and, 1in 1961, the
United Nations adopted the Single Convention on Narcotic
Drugs, the terms of which state that each participating
country could "adopt such measures as may Le necessary
to prevent misuse of, and illicit traffic in, the leaves
of the cannabis plant.” Congress approved participation
in the convention 1in 1967 and three years later passed
the Comprehensive Drug Abuse Prevention and Control Act,
which proyidps the basis for current federal prohibitions
regarding marijuana use.

Despite this history it was not until the 1960s that
most Americans became aware of marijuana. The political
and cultural protests of that period focused public at—
tention on young people, their life-styles, and their use
of drugs, including marijuana. That period created the
context in which public policies regarding marijuana use
have been debated since the early 1970s. As Abel (1980)
points out, for the first time marijuana use was not
restricted to minority groups and fringe elements of
society: many of the new users were native-born, middle-
class, white college students. Without doubt, the polit—
ical and cultural context 1in which marijuana emerged as
an issue of national concern has strongly influenced the
subsequent policy debate about its use.

The policy debate about marijuana use has also brought
into sharp focus two conflicting but deeply held beliefs
of large and overlapping segments of the American popu—
lation. To many, the use of drugs of any kind solely for



thr? purpose of producing states of intoxication 1is abhor—
rent, entirely apart from any presumed health effects.

At the same time, many people strongly defend the right
of individuals to privately indulge their desires, so

long as others are not adversely affected. Adding to

the complexity of the 1issues are continuing uncertainties
about the health and developmental consequences of mari—

juana use, concern over the growing number of adolescent
users, the social consequences of prosecuting otherwise
law-abiding citizens for possession and use of marijuana,
the relationship between the distribution of marijuana
and that of other illegal drugs, the costs of enforcement
of current laws, and the economic implications of the
persistence of very large illegal markets.

The next section of this report presents a brief sum—
mary of existing evidence regarding the health conse—
quences of marijuana use, drawing heavily on the recently
completed study by the Institute of Medicine. The ;third
section summarizes existing federal and state laws”re—
lating to the supply and use of marijuana. Hie fourth
section of the report reviews the conclusions of the
report of the National Commission on Marijuana and Drug

Abuse (1972). The next two sections deal, respectively,
with policies regarding the use and the supply of mari—
juana. The two final sections present a summary of the

committee"s conclusions regarding major policy options
and recommendations for research needed to more ade—
quately assess those options.

THE DANGERS OF MARIJUANA

Marijuana is not a harmless drug. Although available
evidence suggests that marijuana may be less likely than
opiates, barbiturates, or alcohol to induce psychologi—
cal and physical dependence 1in its users, it lias the
capacity to reduce the effective functioning of individ—
uals under its influence, and prolonged or excessive use
may cause serious harmful biological and social effects
in many users.

The recent report, Marijuana and Health, of the Insti-—
tute of Medicine (1982:5 (reproduced 1in the appendix))
concludes:

The scientific evidence published to date
indicates that marijuana has a broad range of
psychological and biological effects, some of
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which, "at least under certain conditions, are
harmful to human health. Unfortunately, the
available information does not tell us how ser—
ious this risk may be.

Overall, the report concludes (p. 5):

(Wlhat Tlittle we know for certain about the ef—
fects of marijuana on human health- and all that
we have reason to suspect- justifies serious
national concern.

The complete summary of the Institute of Medicine report
appears as the appendix 1o this report.

Over the past 40 years, marijuana has been accused of
causing an array of antisocial effects, including: in
the 19308, provoking crime and violence; in the early
1950s, leading to heroin addiction; and in the late
1960s, making people passive, lowering motivation and
productivity, and destroying the American work ethic 1in
young people. Although beliefs 1in these effects persist
among many people, they have not been substantiated by
scientific evidence.

Concerns about how marijuana affects citizenship,
motivation, and job performance have become less salient
in recent years as marijuana has moved more into the
mainstream of society and has become less exclusively
associated with radicals, hippies, or disadvantaged
minorities/ “Though there 1is still widespread belief
that heavy marijuana use may be 1incompai. ble with a
responsible, productive life, evidence that marijuana
has not adversely affected either the productivity or
the sense of social responsibility of some groups of
users (see, e.g., Hochmsn and Brill, 1973) has tempered
earlier fears of a widespread "amotivational syndrome."
Research that correlates marijuana use with undesirable
behavior, such as alienation or inattention to school
studies, has not established the direction of causality
or ruled out spurious associations (see, e.g., Beachy et
al., 1979). This issue, however, continues to be the
subject of lively controversy and the Institute of Medi —
cine report (1982:125) concludes that "it appears likely
that both self-selection and authentic drug effects con—
tribute to the Totivationall problems seen 1in some
chronic marijuana users."

Recently, a body of literature has accumulated that
reports on links between marijuana use and such health



impairments as lung disease, chromosome damage, reduced
reproductive function, and brain dysfunction (summarized
in Institute of Medicine, 1982, and National Institute on
Drug Abuse, 1980). In some areas- for example, effects
on the nervous system and behavior and on the cardio—
vascular and respiratory systems- there 1is clear evidence
that marijuana produces acute short-term effects (Insti—
tute of Medicine, 1982:2,3):

With n severity directly related to dose, marijuana
impairs motor coordination and affects tracking
ability and sensory and perceptual functions impor—
tant for safe driving and the operation of other
machines. . . . (It also) 1increases the work of

the heart, usually by raising the heart rate and,

in some persons, by raising blood pressure.

There 1is as yet no such clear evidence on the,possible
long-term effects in these areas, or of other potential
health consequences of marijuana use; further research

is needed. In addition, most studies on human popula-—
tions have been laboiatory studies of young, healthy
adult males. Differential effects of marijuana use on

the elderly, on pregnant women, on groups that are
psychiatrically vulnerable or at risk for disease or
dysfunction, and particularly on adolescents have not
been studied systematically.

In our view, the most troublesome aspects of mari—
juana use are its potential effects on the development
of adolescents. Parents as well as a number of clini—
cians and researchers are concerned that the social and
intellectual development of teenagers may be harmed by
chronic marijuana use. There 1is good evidence that
intoxication may seriously impair such important skills
as comprehension and retention of newly presented educa—
tional materials (Institute of Medicine, 1982). Rapidly
growing tissues have been shown to be particularly vul —
nerable to some, although by no means all, toxic agents,
and there is at least a possibility that toxic effects
may be subtle and not clearly manifest until adulthood.
Scientifically, these are difficult relationships to
identify, and the research to date is still insufficient
to strongly support any relationship.

Perhaps more significant than any lasting biological
effect 1is the effect of the drug in different patterns
of use on emotional development, on the formation of
habits, and on the acquisition of coping skills for
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stress situations. Indeed, although the many 1issues
raised by the use of intoxicants to escape stressful
challenge have not been systematically studied, the evi—
dent attractiveness of marijuana to many adolescents,

and its possible dose-related interference with the

study and hard work needed for intellectual development
in the crucial high school years, make this a special

matter for concern. This is particularly so in light of
the fact that, unlike alcohol, marijuana 1is used by many
adolescents during school hours. Finally, reports of

the effects of marijuana use on automobile driving
skills are worrisome.

This Committee has reviewed the scientific literature
surveys of marijuana effects on health and behavior, in—
cluding the major recent study conducted by the Institute
of Medicine (1982) and those by the National Institute
on Drug Abuse (1979; 1980), Tashkin et al. (1978), Nahas
(1977), and Fried (1977). We agree with the conclusion
of the Institute of Medicine report that it is likely
that long-term heavy marijuana use will be shown to re—
sult in measurable damage to health, just as long-term
chronic tobacco and alcohol use have proven to cause such
damage. It is evident that the full impact of marijuana
use on human health will not be clear without careful
epidemiological studies involving substantial popula-—
tions of users- a matter of some decades- even though it
is predictable that this drug- like all others- will
cause harm .in some of its users, particularly in its
heaviest users, and among these, 1in its heaviest adoles—
cent users. At this time, however, our judgment as to
behavioral and health-related hazards 1is that the re—
search has not established a danger both large and grave
enougl to override all other factors affecting a policy
decision.

OVERVIEW OF CURRENT MARIJUANA POLICIES

Current federal and state marijuana laws are in part
governed by international treaty. The major federal 1jw
relevant to marijuana 1is the Comprehensive Drug Abuse
Prevention and Control Art of 1QJ0O, nhirh rppwa-l-e4-a4-.
prior tederal 1legislation and reduced federal penalties
for possession and sale. Although mariiu.ma possession
and sale are still prohibited, possession has been__EC=
ducnB~"Trbin~a "feloriy~to~a misdemeanor offense; the maxi-
mum penalty for a first offense is iS¥000 and one vea-s-s



imprisonment. The Act also provideg_Jfor conditjon.il dis-
cTTarge 7Jby_which first offenders found guilty _of simple
possession_or casual-tranafex-Lw.h.ich is treated as simple
possession) may be placed on probation for up to one year
(Congressional Digest, 1979).

The Uniform Controlled Substance Act of.1970, drafted

by the National -Conference of Commissioners.-on Uniform
_~tate”LawSj was~designed to make state laws more compat—
ible with the new federal law® Like the federal act,
the Uniform Act reclassified marijuana as a hallucinogen
Tather than a narcotic and reduced the penalty fnc-pos-
session from the felony to the misdemeanor level; a
majority of the states have adopted the Uniform Act.
Eleven statTT”have withdrawn the criminal sanction.fxom
possess ion ior_personal_use._. In_these__statesL arrest__
has"Been replaced with a traffic-ticket type of citation,
and aTmal I~-FIne~T¥~fne"30re allowable penalty: AbouF
30 states include some provision for conditional di,s-
charge of first offendera, and about a.dozeu_of_thé&m._
provide for all records of the offense to be expunged”..
The Alaska Supreme Court ruled in 1975 that possession
for personal use by adults at home was protected by the
constitutional right to privacy and hence was not subject
to any penalty (Rosenthal, 1979).

State penalties for second-offense possession and for
selling marijuana are extremely variable. (See NatiohaT~
Organization for the Reform of Marijuana Laws and Center
for Study of Non-Medical Drug Use, 1979, for summary
tables of state marijuana laws.) Sale is almost always
a felony, with maximum sentences” ranging from two years
to_life, although casual transfer, or "accommodation.1
is sometimes exempt from felony treatment. All but 15
jurlsd.ic110.03_.puruLsti-gult ivatTon-aa-heav i-ly as- they-<lo
jale; the Uniform Actincjudgs the two in-llie-.same
classification (manufacture)r with the same.pcnalty
provisions.

Federal prohibition of small-scale possession 1is vir-
tuaTTy unenforced. _ At the Harcn 1v77 House of KTit>iesun="
tatives hearings on decriminalization, the chief of tlie
criminal division of the Department of Justice testified
tfial: the federal government no longer effectively prose-

cares the use of marijuana, "nor do we, under any
concgTV7TI)T~g ~P7iy;" ~In~fhe 1edoT?rt~Crrvernmenl -have the__

resources to do so"™ (Select Committee on Narcotics Abuse
and Control, 1977:13). In terms of its effects from a

law enforcement point of view, the present olficial fed—
eral policy of complete prohibition does not differ in



fact from a policy of prohibition of supply only. Com—
plete prohibition is the federal law, but partial prohi-
bTtion 1is the practice. However, the Ilaw, even though
partly unenforced, has probably had a restraining in—
fluence on the willingness of states to adopt policies
of less than complete prohibition. The states tradi-
tionallv have followed the federal legd. in_drug.abuse
legislation, although they are not 1legally required to
do so _(se~e~the testimony of Jay Hiller, American Civil
Liberties Union, to the Select Committee on Narcotics
Abuse and Control, 1977). In summary, 1in most states
and according to federal 1law, U.S. marijuana policy is
one of complete prohibition- tliat is, prohibition of
botli supply and use.

Major alternatives to complete prohibition include
prohibition of supply only- called partial prohibition-
and regulation.* Prohibition of supply only means having
no penalty (or only civil penalties) for use, possession,
or, sometimes, "casual transfer" of small quantities of
marijuana, while having criminal penalties for manufac—
ture, importation, or commercial sale of marijuana.
Regulation means not only eliminating penalties for use
but also allowing controlled production and distribution.

Within each of the three broad policy options-
complete prohibition, prohibition of supply only, and
regulation- numerous subsidiary policy choices exist.

For example, a policy of complete prohibition nec ssi-
tates decisions about the resources to be devoted to en-—
forcement,” the appropriate penalties to be 1imposed for
violations, and whether marijuana should be made avail—

able for any medical uses. Under a policy of prohibi—
tion uf supply only, decisions must still be made about
penalties and permitted medical uses. In addition, one

must also determine how to distinguish between users

*In this discussion, we use the terms "complete prohibi—
tion," and "prohibition of supply and use" interchange—
ably. We also use the terms "partial prohibition,”
"prohibition of supply only,"™ and "decriminalization" as
equivalent. We generally prefer the terms "partial pro—
hibition," or "prohibition of supply only"” since many
people seem to regard decriminalization as the equivalent
of legalization or regulation- which it most certainly is
not. (The policy of partial prohibition has also been
called the vice model.) Finally, we use "regulation" and
"legalization” as equivalent terms.



and suppliers; whether cultivation should be permitted;
how stronger preparations of the cannabis plant, such as
hashish, should be treated; whether to criminalize small-
scale casual transfers, made with or without payment; and
what should be done about certain specific behaviors,
such as the public use of marijuana and the operation of

motor vehicles under the influence of the drug. Under a
policy of regulation, some of the issues to be decided
are the type of control system (e.g., state monopoly or

licensed sale), the rules as to potency and quality, and
appropriate penalties for violation of the system®s
rules.

The variety of choices within each of the broad policy
options suggests that none can be characterized 1in a
monolithic way. Some regulatory systems could be so
stringent as to have results similar to prohibitory
laws: e.g., a regulatory system that raised the price
drastically above what the 1illegal market charges/ *
Similarly, lack of enforcement could strongly reduce the
impact of a prohibitory option. As we have already
noted, this latter effect hss already occurred 1in some
jurisdictions in which the law provides for complete
prohibition but users are not in fact prosecuted.

A REVIEW OF THE REPORT OF THE
NATIONAL COMMISSION ON MARIJUANA AND DRUG ABUSE

An.attempt to describe a full array of policy options
together with associated benefits and detriments of each
of them was made by the National Commission on Marijuana
and Drug Abuse 1in its 1972 report, Marijuana: A Signal
of Misunderstanding. With respect to the major policy
choices, the Commission did a thorough job. The members
and staff recognized the limited knowledge base for their
deliberations and subsequently recommended that a second
conwnission be appointed to review the situation fout
years later. Such a follow-up commission was never
appointed. It seems appropriate, then, that this Com-
mi~tee reappraise the Commission®"s work in light of
subsequent research findings, especially those relating
to recent changes in marijuana policies.

The Commission examined the spectrum of social poli—
cies available to control marijuana use and the benefits

and detriments of implementing each policy. The legal
alternatives presented included those identified above:
complete prohibition; prohibition of supply only; and
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regulatory approaches. The Commission emphasized that
choosing among the three approaches requires considera-
tion of the social milieu, cultural values, and practi-
calities of implementation. The Commission considered
such social conditions particularly important in exam-
ining marijuana controls because both ur,e of the drug
and the laws prohibiting cupply and use nad symbolic
importance, represnting a clash of values between a
dominant culture Niat opposed marijuana use and a large
minority that either used marijuana or condoned its use.
The probable effects of the various policies considered
by the Commission include changes in use patterns, en-
forcement cosl18, and influence on related social concerns

such as the marketing of other illicit drugs and general
respect for law.

The Commission commented on all three broad policy
options. It suggested first that total prohibition has

resulted in costly enforcement, alienation of the young,
discrimination through selective enforcement, some deter-
rence of supply (especially to middle-aged and middle-
class potential users), but minimal deterrence of use by
those with access to the drug. Second, the Commission
stated its belief that prohibition of supply only would
support the official policy of discouraging use, but at
the same time would recognize the practical difficulties
of attempting to eliminate use. The report listed a
number of choices that might be made under a system of
partial prohibition and described some of the practical
problems they might entail (e.g., the need to distin-
guish between casual and commercial distributors).
Finally, the Commission described regulation as a policy
that only mildly disapproved of occasional use and that
concentrated on controlling excessive use, but was mostly
designed to lower the costs of prohibiting the drug.

The Commission argued that marijuana consumption would
increase considerably if complete prohibition were
replaced by regulation. In addition, the Commission
considered a major drawback of any regulatory system to
be that its elimination of the main symbol of society's
disapproval—criminal sanctions—would cause resentment
among the nonuser majority of the population. Marijuana
was described as being symbolic of countercultural life-
styles: "the drug's symbolism creates a risk of strong
political reaction to any liberalization of the present
laws by older members of the society” (National Commis-
sion on Marijuana and Drug Abuse, 1972, Appendix Volume
11:1149).
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On balance, the Commission concluded that, since the
threat of punishment had not apparently deterred the

millions of people who had already used marijuana, the
replacement of complete by partial prohibition would not
produce a significant increase in marijuana use. Conse-

quently, the Commission recommended that individual mari-
juana users should not be subject to criminal prosecution
for their private use or possession of small amounts of
the drug, and that, on balance, the best policy was one
of prohibition of supply only. In accordance with this
view, the Commission recorrcnended that federal and state
laws should be amended to achieve partial prohibition.

In the decade since the Commission report, a number of
states have changed their laws in varying ways. These
legal changes can be viewed as natural experiments, and
one can use the data from them to reassess the Commis-
sion's conclusions regarding these policies.

>

THE USE OF MARIJUANA: COMPARING
COMPLETE AND PARTIAL PROHIBITION

To compare the two types of marijuana control policies
presently used in the United States—prohibition of
supply and use and prohibition of supply only —we need
to consider only the one particular in which they differ:
the application of criminal sanctions against marijuana
users. To compare the effects of the two policies, we
can examine the effects of the prohibition of use and
determine whether prohibition results in more costs than
benefits or vice versa.

In recent years the prohibition of marijuana use has
come under increasing criticism. Many students of the
U.S. marijuana situation, including the National Commis-
sion on Marijuana and Drug Abuse, members of Congress,
political analysts, and legal experts, have suggested
that existing laws prohibiting marijuana use be repealed.
These suggestions have been prompted by the failure of
current policies to deter large numbers of users, the
consequent criminalization of large numbers of young
Americans, and the high social costs of such law en-
forcement. A number of professional associations and
agencies have also gone on record in support of the
removal of all criminal penalties for the private pos-
session and use of marijuana as a means of reducing the
economic costs of law enforcement and the social costs
of arrest or imprisonment (criminalization) of young
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people who are otherwise not criminally Involved or
labeled. The organizations and agencies that have ex-
pressed this view Include the American Hedical Associa-
tion, the American Bar Association, the American Public
Health Association, the Canadian Commission of Inquiry
into the Non-Medical Use of Drugs, the National Council
of Churches, the National Advisory Commission on Criminal
Justice Standards and Goals, the National Commission on
Marijuana and Drug Abuse, among others. Eleven states,
with one-third of the nation's population, have adopted
some version of partial prohibition or "decriminaliza-
tion." (In Oregon, Alaska, Maine, Colorado, California,
Ohio, Minnesota, Mississippi, New York, North Carolina,
and Nebraska, citations and small fines have replaced
arrests and incarceration for use-only marijuana-related
offenses.)

At first glance, criminalizing the selling of mari-
juana might appear inconsistent with failing to punish
its purchase. But in the drafting of laws, a line 1b
often drawn between legal and illegal conduct so that
the maximum reduction in the proscribed behavior can be
gained at minimum social cost. Frequently it turns out
that laws aimed solely at suppressing sales are more
cost-effective in reducing both the.possession and use
of a substance than are laws that attempt to suppress
possession directly. There are several reasons for this.
First, there are fewer sellers than buyers; this permits
a concentration of law enforcement efforts where they do
the most good'. Second, juries are likely to be more
sympathetic to a "mere" user, who may be ill-advised,
than to a dealer making a profit from the weaknesses of
other'l. Offenses treated under the vice model (partial
prohibition) range from gambling—the person who takes
illegal bets is guilty of a crime while the person who
places them is not—to the offense of selling new auto-
mobiles not equipped with seat belts--the seller, not
the buyer, is guilty of an offense. Even Prohibition
in 1919 never criminalized the possession or use of
alcohol, only its manufacture and sale.

Effects of Partial Prohibition

Probably the most important fact about a policy of pro-
hibition of supply only is that where it has been adopt-
ed it has apparently not led to appreciably higher
levels of marijuana use than would have existed if use
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were also prohibited. lhe National Commission on Mari-
juana and Drug Abuse's speculations about the Ilack of
change in use patterns resulting from repeal of prohibi-
tions on use have been confirmed by data since 1972.
Reports from California, Oregon, and Maine indicate no
appreciable increase in use following decriminalization
of use, at least in the short term.

Oregon, the first state to repeal prohibition of use
(in October 1973) has been studied in a series of Drug
Abuse Council surveys (National Governors' Conference,
1977). Surveys in 1974 and 1975 showed no major increase
following decriminalization. While the percentage of
adults who were current users had increased by January
1977 (from 20 to 24 percent), use had increased similarly
nationwide in the same period, suggesting that the causes
for the adult increase ir Oregon were the same as those
for increases in the re .t of the country rather, than the
result of changes in tie law. Indeed, the percentage of
adult ever-users in Oregon in 1976 (24 percent) -was lower
than the average percentage of adult ever-users in the
western United States (28 percent) in 1975-1976, although
higher than the national average (21.3 percent). (It
should be noted that aggregate use rates in the western
United States are heavily weighted by use rates in Cali-
fornia, the largest western state, which had relatively
high rates even prior to the state repeal 0o'; prohibition
of use.) That the increase in use in Oregon from 1973
to 1976 was probably not due to the new law is suggested
by other survey data. Only a small proportion of non-
users said fear of legal prosecutionwas a reason for
nonuse in 1974, 1975, and 1976 (National Governors' Con-
ference, 1977). On the question of the fear of health
dangers, Drug Abuse Council survey data show that such
fear decreased significantly over those years but has
increased since 1976.

The state of Maine, which repealed criminal penalties
for marijuana use in May 1976, surveyed the effects of
legislation in July and August 1978 (State of Maine De-
partment of Human Services, 1979). Its study concluded
that the change from criminal to civil penalties has not
caused a large increase in marijuana use; less' than 1
percent of all adults and 3.1 percent of all high school
students reported any increase in their use as a result
of the new law; 3.5 percent ofadult regular users and 7
percent of high school regularusers reported any in-
crease in their use directly attributable to the change
in the law. There is also preliminary evidence, based on
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p nationwide study of high school students between 1975
and 1979, that "any increase in marijuana use in the de-
criminalized states, taken as a group, was equal to or
less than the increases being observed in the rest of the
country where decriminalization was not taking place"
(Johnston, 1980:5). It could be argued that because de
facto repeal of prohibition of use has been taking place
throughout the country, one should not expect to see
larger increases in use in states that legally decrimi-
nalize than in others. Even if this is true, however,
the important point is that the legal change to decrimi-
nalization does not, in itself, appear to lead to in-
creases in use.

This lack of change is not particularly surprising.
Hie statistical chance that any person would be appre-
hended for his or her use is, in fact, extremely low
throughout the Urited States (though, as we note below,
the large number of users is sufficient to generate a
substantial volume of arrests in states that do prohibit
use). As a result, it is hard to imagine that the de-
terrent effect of prohibition laws on any given user
would be very ‘'jreat.

It has bee-i suggested that repeal of government pro-
hibitions might change attitudes related to health or
morals, pe.haps symbolizing that health officials cer-
tify marijuana use to be safe. The absence of large
increases in marijuana use in repeal states, however,
indicates that, either the change in policy has not had
such a symbolic .effect, or that, if it has, its causal
aignificance isenot appreciable— though it must be ac-
knowledged that changes of this type might take genera-
tions to occur.

Costs of Prohibition of Use

The costs of policies directed at the user are no” neg-
ligible, although actual savings in law enforcement costs
attributable to repeal of prohibition of use per se are
difficult to estimate. The difficulty arises in part
because marijuana arrests have decreased nationally in
recent years, reflecting the overqgll tendency to relax
enforcement of marijuana laws, and that change could
lead to inaccurate estimates of the impact of repeal.
Nevertheless, reduced law enforcement activities seem to
have led to substantial savings in states that have re-
pealed laws that prohibit use.
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Cjlifornia made a careful study of the economic impact
of its law repealing prohibition of use, which went into
effect in January 1976 (State Office of Narcotics and
Drug Abuse, 1977). The law reduced the penalty for per-
sonc.'" possession of one ounce or less of marijuana from
a possible felony to a citable misdemeanor, punishable as
an infraction with a maximum fine of $100 without regard
to prior possession offenses. Criminal custody, booking,
and pretrial incarceration procedures were eliminated.
Possession of more than one ounce was also made a misde-
nca.ior, with a maximum fine of $500, six months in jail,
or both. According to the study, these changes resulted
i:i a 74 percent reduction in what the state had been

spending yearly to enforce its marijuana laws. (Esti-
mates of wnat the state had been spending ranged from
$35 million to more than $100 million yearly; Gee

National Governors' Conference, 1977.)

In addition to its economic benefits, repealing pro-
hibition of use saves the social costs of criminalizing
the marijuana user. In recent years, close to 400,000
people have been arrested each year for marijuana-related
ofienses despite the general nonenforcement of criminal
sanctions for use (Federal Bureau of Investigation,
1980). Only a small fraction of the arrests are made
under federal law, largely for importation of marijuana.
About 85 percent of all marijuana-related arrests are
for possession, usually of one ounce or less (see, e.g.,
State Office of Narcotics and Drug Abuse, 1977).

A study by the National Conmission on Marijuana and
Drug Abuse of a sample consisting of some 3,000 of the
people arrested for marijuana-related offenses in 1970
indicated that the marijuana arrest was usually the
Arrestee's first experience with the criminal justice
system, particularly among juveniles (National Commis-

si* i on Marijuana and Drug Abuse, 1972). Yet, "it i3
standard practice for law enforcement agencies to report
such offenses to prospective esiployers, licensing agen-

T

cies, and other authorities as 'narcotic drug arrests
(testimony of Jay Miller, American Civil Liberties Union,
to the Select Committee on Narcotics Abuse and Control,
1977). Tlius young users, who are often otherwise law-
abiding people, are subject to an arrest record, or even
a prison term, with implications extending into many
aspects of their lives.

Alienation from the rule of law in democratic society
may be the most serious cost of current marijuana laws.
The National Commission on Marijuana and Drug Abuse was
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concerned that young people who see no rational basis for
the legal distinction between alcohol and marijuana may

become cynical about America's political institutions and
democratic proceso. The American Bar Association report
(printed in Select Committee on Narcotics and Drug Abuse.,
1977) concurs in the view that marijuana laws that crimi-
nalize the millions of Americans who have used marijuana

engender disrespect for the law.

Public Attitudes Toward Partial Prohibition

Although the National Commission on Marijuana and Drug
Abuse concluded that prohibition of supply only would be
a better policy than prohibition of supply and use, it
felt that a serious disadvantage of such a course would
be the upset and inoral outrage *uch a policy would en-

gender. Hindsight now shows that the Commission was mis-
taken in predicting a strong uniform public reaction to
the adoption of partial prohibition policies. Experience

since 1973 has shown that repeal of criminal penalties
for use of marijuana has not been accompanied by massive
public protest in the states in which it occurred and, in
fact, has had the approval of the majority of citizens
in those states (National Governors' Conference, 1977).
Nationally, attitude trends are consistent with the
experience of the' repeal states. Roffman (1978) reports
that public opinion surveys indicate a slowly increasing
preference for a reduction in penalties for marijuana
offenses; a 1975 national survey (National Institute on
Drug Abuse, 1975-1976) found that 52 percent of American
adults favored only a fine or probation for small mari-
juana offenses; and a 1977 Gallup poll showed that 28
percent of the public favored legalization, compared

with 12 percent in 1969.

THE SUPPLY OF MARIJUANA: COMPARING
PROHIBITED AND REGULATED MARKETS

Policy implementation does not occur in an ideal world.
Prohibition of supply has not, in practice, meant that
no one has had access to marijuana—though this may have
been the intent of those who framed that Ilaw. Similarly,
regulation of supply doe3 not mean that everyone who
uses marijuana will use it moderately, minimizing its
harm. Prohibition of supply does make marijuana less
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accessible than it might otherwise be to a large number
of Americans, and thus it almost certainly reduces the
total amount of the drug used and the number of users.
Such reduction is the purpose of a partial prohibition
policy anc to some extent it is accomplished. Arguments
for a regulated, legal supply of marijuana are largely
based on the social costs and incomplete effectiveness
of prohibition of supply and on the belief tliat regulat-
ing rather than prohibiting the supply would not lead to
an unacceptably large increase in use.

Under a regulatory policy, the cultivation, importa-
tion, manufacture, distribution, retailing, and, of
course, use of marijuana would no longer be illegal per

se. Within this broad category, specific policy options
range from a virtual withdrawal of the government from
marijuana control (allowing the drug to he freely pro-
duced, advertised, and sold, very much as coffee is
today—but protecting the consumer against harmful adul-
terants), to a carefully controlled system of' 1l'icensing,
to a government monopoly on retail sales, wholesale dis-
tribution, or manufacture of marijuana. Thus, controls
might be placed on such factors as quality, potency,
amount purchased, time and place of sales, age of buyers,
etc. If marijuana were regulated as is alcohol, restric-
tions would derive from federal, state, or local stat-
utes, with the majority of them not at the federal level.
Regulations might also include legally fixed prices—as
in state-controlled alcohol beverage retailing or as a
consequence of the levying of excise taxes.

The specific form and content of any proposed regula-
tory system are very important for those faced with the
decision as to whether and under what conditions to re-
move penalties for the distribution of marijuana, but
such details are beyond the scope of this report.

The advantages of a policy of regulation include the

disappearance of most illegal market activity, the sav-
ings in economic and social costs of law enforcement
directed against illegal supply systems, better controls

over the quality and safety of the product, and, possi-
bly, increased credibility for warnings about risks. The
major disadvantages are a consequence of increased mari-
juana use—increases in harm to physical health and to
individual development and behavior.
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Costa of Prohibition of Supply

The number of ar» ;sts for violations relate;! to supply

is much lower than for those related to use. But en-
forcement of prohibition of supply is far more costly
per arrest. Long undercover investigations, the purchase
of expensive hardware, and the major consumption of trial
and correctional resources are largely attributable to
the prohibition of supply.

The National Institute on Drug Abuse (1975) estimated
that in 1974 costs for enforcement of marijuana laws
totaled $600 million for state and local agencies. If
we extrapolate from the California data (State Office of
Narcotics and Drug Abuse, 1977), about three-fourths of
the total is spent enforcing the law against marijuana
supply. The total federal drug abuse law enforcement
budget was more than $400 million in 1979, about half of
which was the budget for the Drug Enforcement Adminis-
tration. At the federal level, authorities do not break
down their expenditures on enforcement between marijuana
and other drugs; virtually all of the federal resources
tliat are allocated to marijuana are spent in attempting
to enforce the laws against supply.

The task of attempting to make the prohibition of
supply effective is, of course, formidable. In 1969
Operation Intercept demonstrated the practical difficulty
of sealing-off the Mexican border. In the weeks the
operation, lasted, hundreds of thousands of vehicles and
passengers were searched every day; ensuing tra. tic jams
caused expenditures by U.S. tourists and commuters to
Mexico to drop 50-70 percent below normal (Kaplan, 1971).
The situation was intolerable and the program was halted.
However, the federal government has continued efforts to
improve border surveillance and to penetrate trafficking
networks. The White House Strategy Council on Drug Abuse
(1979) notes that more than 5.6 million pounds of mari-
juana was seized at the Mexican border over a 12-month
period in 1977-1978; a large increase over the 1.5 mil-
lion pounds seized during the previous 12 months, "but a
fraction of marijuana entering the country." Recently,
the Council has suggested strengthening border surveil-
lance by cooperative efforts of the Drug Enforcement
Administration, the Customs Service, the Coast Guard,
and the Department of State and by the use of the detec-
tion capabilities of the armed forces au well.

In our view, the prospects for major success in these
ventures are not great. Nor is there much likelihood
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tliat some recently suggested measures against marijuana
production outside the U.S. would make future prohibi-
tion of supply more effective. For example, the While
House Strategy Council on Drug Abuse has supported crop
eradication programs, provided tli3t the proposed method
of eradication is evaluated for possible health and en-
vironmental consequences and that a readily distinguish-
able marker is added to any chemical herbicides that are
used, but the political obstacles to this course woul 1
be significant. Entirely apart from the views of pro-
ducer nations, which are likely to be quite negative,
the public is unlikely to support the u.e of chemicals
of unknown toxicity on an import product, le.lal or not,
that may be used by large numbers of Americans. And
irrespective of the degree of success of conttolling
imports, the problem of domesLic production under a
policy of partial prohibition remains. Although the
illegal domestic industry is thought to account for only
about 15 percent of American marijuana consumption,
marijuana grows easily in many parts of Lhe United

States. The National Commission on Marijuana and Drug
Abuse cited a Department of Agriculture estimate that in
1972 there were 5 million acres containing wild marijuana

in the United States and an undetermined but obviously
growing number of acres under cultivation.
Law enforcement costs are by no means the only costs

of prohibition of supply. There are large amounts ol
money being made in marijuana—which, like any illegal
business, carries with it the likelihood of corruption
of public officials and the loss of tax dollars. Vio-
lence is also a cost of attempting to prohibit marijuana
supply; this problem is not confined to illegal marijuana
production abroad. There has been violence in n.arijuana-
growing regions in the United States. The extent of such

violence is not known with any precision, but there have
been popular press reports of kidnappings, assaults,
burglaries, and homicides known to be connected with the*
marijuana business in northern California and elsewhere.
Another major cost of attempts to prohibit the supply

of marijuana is related to the. fact that many illegal
sellers of marijuan." also sell other illegal drugs, e.g.,
PCP, amphetamine, a barbiturates (Blum, 1971). It is
likely, therefore, that prohibition of the supply ol
marijuana increases access to and use of other illegal
drugs through the creation of an illegal marketing sys-
tem for all drugs. Little is known about the structures

and activities cf illicit drug markets. It is clear,



TABLE 1 Lifetime Prevalence and Use in Past Month of Marijuana,
by Category of User (percentage)

Category of User 1971 1972 1974 1976 1977

Youth: Ages 12-17

o
N
w
o
N
N
N
N
[ee]
o

Ever used 14.0 14. . .
Used in past month 6.0 7.0 12.0 12.3 16.6

Young Adults: Ages 18-25

Ever used 39.3 47.9 52.7 52.9 59.9
Used in past month 17.3 27.8 25.2 25.0 27.4

Older Adults: Ages 26+

Ever used 9.2 . 9.9 12.9 15.3
Used in past month 1.3 2.5 2.0 3.5 3.3
(Number) (3,186) (3,265) (4,022) (3,576) (4,594)

SOURCE: Fishburne et al. (1980).

1971-1979,

1979

30.9
16.7

68.2
35.4

19.6
6.0

(7,224)
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however, that there are many small-scale ir.nrljuanu
dealers, that many sellers service only their friends
and acquaintances, and that those who sell marijuana are
thereby more likely to come Into contact with users and
sellers of more dangerous drugs, to use such drugs, and
to make them available to their clientele (Blum, 19/1).
Moreover, there is reason to believe that marijuana
sellers may become socialized Into other Illegal
actlvlities.

Costs of Regulating Supply

The wide availability and use of marijuana are not only
mal/or factors In the cost of attempts to prohibit the
supply of the drug, they also have Implications fur the
likely magnitude of increases In use that could be ex-
pected under a regulatory policy. Creator use of mari-
juana under a regulatory policy is regarded as the most
significant cost of such a policy. In an analysis of
this potential cost, however, it Is important to note
that under the present policy of prohibition, prevalence
and frequency of marijuana use are substantial and have
Increased in recent year6.*

A National Institute on Drug Abuse general household

survey (Fishburne et al., 1980) show6 that 35.A perconi
of the 18-25-year-olds in the United States report having
used marijuana in the month preceding the survey. Yearly

surveys show a steady Increase from 1971 to 1979 in the
percentage of people who report having ever used mari-
juana as well as in the percentage of people who report
being current users (see Table 1). These survey results
(Fishburne et al., 1980) also Indicate that between 1976
and 1977, the percentage of current users among 12—17—
year-olds increased from 12.3 to 16.6 percent; this trend

*The data indicating rates of use are based on self-
reports; as such, their reliability and validity may be
questioned. Nevertheless, as Radosevich et al. (1979)
Indicate, studies of questions on drug use have consis-
tently demonstrated reliable responses within the same
Instrument and over time. Furthermore, there are Indi-
cations that most drug surveys do not have serious va-
lidity problems (see Whitehead and Smart and Abelsnn and
Atkinson, both cited in Radosevich et al., 1979;
Johnston et al., 1982).



TABLE 2 Trends in Prevalence of. Marijuana Use by High School Seniors (percentage)

Class

Prevalence 1975 1976 1977 1978 1979 1980 1981
Ever used 47.3 52.8 56.4 59.2 60.4 60.3 59.5
Used in last

12 months 40.0 44.5 47.6 50.2 50.8 48.8 46.1
Used in last

30 days 27.1 32.2 35.4 37.1 36.5 33.7 31.6
Used daily in

last 30 daysf 6.0 8.2 9.1 10.7 10.3 9.1 7.0

£Daily use defined as using marijuana on 20 or more occasions in the last 30
days.

SOURCE: Johnston et al. (1982).
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had leveled off by 1979 and hae since shown a decline.
In an annual survey of national samples of some 17,000
high school seniors, Johnston et al. (1982) found that
7.0 percent of the class of 1981 reported dally mari-
juana use, compared with 6.0 percent In 1975 and 10.7
percent In 1978, the peak year (Bee Table 2). There has
been a similar trend In initial use at younger ages.
Although the present policy of prohibition of supply
is not preventing the current levels of marijuana use,
including use among the very young, it Is probable tliat
most strategies under a regulatory policy would result
In an overall increase in use. Even more important than
overall use rateB, however, are likely changes in con
sumption patterns; such patterns are the most difficult
changes to predict. The smallest Increases in numbers
of users can be expected to occur among those to whom
marijuana is now most readily available—the young.
Johnston et al. (1982) found that close to 90 percent of
the high school seniors in their national sample survey
report that marijuana is "fairly easy” or "very easy"
for them to get. This percentage remained relatively
stable over the seven years, 1975-1981. At the same
time, the reported availability of most other Illegal
drugs (except cocaine) declined considerably. For exam-
ple, while 46.2 percent of the 1975 high school seniors
said that LSD would be "fairly easy" or "very easy” to
get, only 32.2 percent of the class of 1978 gave those

responses. It would appear, therefore, that the reports
of easy availability are not due to a tendency of adoles-
cenlb to report any illegal drug as easy to get, but re-
flect their actual access to the drug. It might also be

noted that only 13.9 percent of the class of 1978 re-
*ported having no friends who smoke marijuana; thus it |Is
reasonable to expect that at least 86 percent have a fac-
tual basis for estimating the availability of the drug.
. Other survey data corroborate these findings.
Radosevich et al. (1979) report that a 1975 national
survey by the Drug Abuse Council found that at least 70
percent of the high school students In their sample re-
ported marijuana "easy to get,"” and O'Donnell et al.
(1976) found similar results. There are no contrary
reports for recent years. In sum, one can be reasonably
confident that, at least with respect to older adoles-
cents, the prohibition against supply does not succeed

In suppressing access to marijuana. (The effect on price
18 discussed below.)
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linguistion could be expected to provide the greatest
increase in availability to those to whom the drug is

now least available, i.e., older adults who are not in
contact with marijuana sellers or a drug-using subculture
and who are most likely to avoid illegal "connections."

It has been argued that a serious cost of the adoption
of a regulatory policy for marijuana is the likelihood
that such a change might delude many people into believ-
ing that the drug io safe. As noted above, there is no
indication that the elimination of penalties for mari-
juana use has caused the drug to be regarded as any less
dangerous. Moreover, alcohol and tobacco are almost
universally regarded as involving risks to health, and
these drugs are already made available under regulatory

systerns.
To the extent that marijuana use causrt) harm, one is
necessarily concerned about policy changes that will lead

to increases in use. As we have noted, however, it is a
fact that marijuana is already widely available dec >itc
the legal prohibition oi supply and that, despite the
best efforts of government under any foreseeable set of
conditions, it will continue to be. Though a regulatory
policy would increase the availability of the drug, esti-
mates of the size of these increases, and associated in-
creases in harm, must be weighed against estimates of
the costs and weaknesses of continuing prohibitions of
supply. In pragmatic terms, the issue ia whether more
harm would be done, overall, by retaining the partly
effective, costly prohibition of supply or by moving to
a system of legalized regulated sales—wherein presumably
more people would use more marijuana, but some of the
costs imposed by prohibition of supply would be removed.

Regulatory Systems: Some Concrete Aspects

To this point, a policy of regulation has been discussed
rather abstractly in contrast with the more concrete dis-
cussion of prohibition policies. Experimentation with
varying systems of regulation followed by adjustment and
readjustment based on experience would be necessary be-
fore those most appropriate for particular circumstances
could be developed. This can be a complex matter. For
instance, U.S. alcohol policy, developed with the repeal
of Prohibition, consists of an umbrella of national pol-
icy and a wide variety of supporting state and local
ngulation. The national policy umbrella includes
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controls on importation, taxation, potency, packaging,
labeling, advertising, use in federal jurisdictions

(e.g., parks, military installations), and use in systems
regulated by the federal government (e.g., air trnnspuro-
tation); it also provides funds and guidelines for the

treatment of casualties of excessive use. Under the
umbrella policy, states and local jurisdictions regulate
taxes, retail sales, hours of availability, ago limits,
and the like, where supply is legal, or prohibit sales
entirely. Some slates have monopoly systems for package
sales, others use licensed private stores. Historically,
under this system, the strictness of controls has re-
flected local sentiment about the consiinipt ion uf alcohol.
Although few "dry" jurisdictions exist today, various
degrees of local "dryness" were quite widespread until
very recently (National Research Council, 19H1).

Controlling Use

A regulated system of marijuana sale m’ghl attempt lo
moderate use by inhibiting the frequency of use and the
amounts used as well as by prescribing conditions of
purchase and use. However, it is likely that under a
regulatory system consumption would in great part be
controlled by informal social norms—as it is today.
Manipulating the price of the drug is an obvious moans

of inhibiting use. it has been argued that most adults
would be willing to pay a higher price for legal mari-
juana than they currently pay for illegal supplies in

return for not having to seek out "connections" and being
relieved of the feeling that they may be supporting or-
ganized crime. A high price would be comparatively more
restrictive for young people—precisely those whom one
would most want to discourage from use—since, though
they seem affluent compared with young people in previous
times, their budgets are in fact more constrained than
those of adults. The possibility of illegal markets
selling to young people remains, but today's kind of
illegal market for marijuana would probably shrink
greatly under a regulatory system in the same way Lhat
illegal alcohol distribution systems have become so
scarce. Young users would be much more likely to gain
access to marijuana by diversion from the legal market--
as they do today for alcohol--or from homegrown plants
than from a wholly illegal chain of distributors. Such
a development would make marijuana selling a less prof-
itable and status-producing occupation among lho young.
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It has been suggested that if legal limits were im-
posed on the potency of legally available marijuana, a
substantial illegal market for high-potency forms of the
drug, including hashish, would still exist. Since it is
likely that there would continue to be some users who
prefer high-potency forms of cannabis, this is a reason-
able concern. But there is no compelling a priori reason
to believe that a legal structure for retail marijuana
sales, which includes limits on potency, would result in
any increase in the availability ar.d use of high-potency
products.

Home Cultivation

Cultivation of marijuana by users is another issue that
would have to be confronted in devising a regulatory
system. Crowing marijuana without payment of a tax might
be treated as a revenue offense. Without criminal pen-
alties or vigorous enforcement, however, deterrent
effects would be minimal aince marijuana can be grown
indoors anywhere in the United States using artificial
light—and at comparatively little expense. A recent
British study of options for marijuana control (Logan,
1979) suggests that, from a law enforcement perspective,
it is not feasible to attempt to control home cultiva-
tion. Whether users would take the trouble to grow their
own marijuana would depend in part on the legal price.
The relatively high prices that might be charged in order
to discourage use and to increase revenues would also
tend to encourage home cultivation. Whatever its disad-
vantages, however, the use of homegrown marijuana at
least would not bring users into contact with those who
illegally sell the drug. With respect to young people,
moreover, marijuana under cultivation is much harder for
children to hide from parents than is the purchased pre-
pared drug, and cultivation by juveniles could remain
illegal if age limits on use were imposed. Nonetheless,
the treatment of home cultivation represents a major
issue for the design of a regulatory system.

Tublie Education

Fxcessive U3e may be discouraged by policies aimed at
public education and at the use of the media, including
a ban on commercial advertising. Although information
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on how to use drugs, on drug hazards, and on the attri-
butes of drugs is passed along most effectively through
informal channels (see, e.g., Manneman, 1972), media and
education programs can make such information far mine
readily available.

Research in the communication of messages to the pub-
lic has identified source credibility as a major factor
contributing to the persuasive power of a message
(McGuire, 1969). It appears that I'ie public is now ex-
tremely wary of some government information programs
that attempt to influence health behaviors. The credi-
bility of the federal government may bn especially sus-
pect when it issues health warnings about an illegal
substance that it is clearly trying to prohibit.
Rosenthal (1979) asserts that distrust of the government
and the medical establishment has grown because ol past
exaggerations and distortions of the effects of some
mind-altering drugs.

Informal Social Controls

In an assessment of possibilities for governmental con-
trols under a regulatory system, the operation of infor-
mal norms for controlling substance use practices must

be taken into account (Maloff et al., 1980). National

experience with alcohol use, for example, provides evi-
dence that there are informal rituals and sanctions that
generally encourage moderation in the use of recreational

drugs. Moreover, moderation is encouraged when a drug,
is introduced gradually, that is, to a growing population
of users, like marijuana in the 1960s and early 1970s.

One might expect that when a new drug is introduced into
a society, governmental control would be particularly
important since no informal controls for teaching people
appropriate rules for use would have developed. Il a
potent drug is made widely available precipitously and
very cheaply to a novice population, severe societal
disruptions may occur: for example, the gin epidemics
of early eighteenth-century England (see Clark, 197(>).
Because in the past two decades informal norms for con-
trolling marijuana use have spread in the United .States
under conditions of greatly increased availability ol
marijuana, there is reason to believe that widespread
uncontrolled use would not occur under regulation. in
deed, regulation might facilitate patterns ol controlled
use by diminishing the "forbidden fruit" aspect ol the
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drug and perhaps increasing the likelihood that an ado-
lescent would be introduced to the drug through families
and friends who practice moderate use, rather than

through their heaviest-using, most drug-involved peers.

Relations Among States

As has historically been the case with respect to alco-
hol, state governments differ in their approaches to
marijuana. So long as present federal law continues to
prohibit cultivation and distribution of marijuana,
states cannot adopt a regulatory system, although they
are legally free to reduce or eliminate their own penal-
ties for sale and are not compelled to enforce federal

laws. If federal law were changeu, however, the insti-
tution of a regulatory system in one state would have
reverberations in other stateB. Residents of states

that continued to prohibit marijuana could be expected
to cross state lines to purchase the drug in a state
with a regulated system, thus further compromising the
ability of states to enforce prohibition of supply among
its residents. Furthermore, states that attempted to
curtail consumption by raising prices might find their
populations turning to lower-cost marijuana from neigh-

boring states with lower pricer. This is a familiar
situation. Large numbers of boch cigarettes and guns
are smuggled illegally into New York from other states.

Moreover, New Yorkers may travel to New Jersey to gamble
in a casino, or Virginians to the District of Columbia
to buy cheaper liquor. It is difficult to see how state
prohibitions could remain effective if the number of
states with regulatory systems grew very large unless
the changes occurred in only one region of the country.
However, there may be advantages in permitting a state-
by-state approach. Conditions governing the costs and
benefits both of partial prohibition and of regulation
vary among the states. In this area of uncertainty, we
may learn from experiment. If one regulatory system
proved successful, other states would be more likely to
adopt similar systems; similarly, if it worked poorly in
one state, other states would be less inclined to adopt
a regulatory policy.
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Effects on Foreign Relations
Tlio 1961 Single Convention on Narcotic Drugs, wliicli now

obligates the U.S. government to prevent Ure importation
of marijuana and to prohibit the adoption of a licensing

system by any state, is a serious (although not an insur-
mountable) obstacle to the adoption of a federal regula-
tory policy and the development of state licensing. "Hie

treaty allows a signatory to terminate its adherence to
the agreement at any time after two years from the date
of the convention. Of course the general impact of any
move to withdraw from the convention includes a broad
foreign policy context, which is beyond the expertise of
this Committee to judge.

CONCLUSIONS

For the last decade, concern with health hazards attrib-
utable to marijuana has been rising. The hearts, lungs,
reproductive functions, and mental abilities of children
have been reported to be threatened by marijuana, and
such threats are not to be taken lightly. Heavy use by
anyone or any use by growing children should be discour-
aged. Although conclusive evidence is lacking of major,
long-term public health problers caused by marijuana,
they are worrisome possibilities, and both the reports
and the a priori likelihood of developmental damage to
some young users makes marijuana use a cause for extreme
concern.

At the same time, the effectiveness of the present
federal policy of complete prohibition falls far short ol
its goal—preventing use. An estimated 55 million Ameri-
cans have tried marijuana, federal enforcement of prohi-
bition of use is virtually nonexistent, and 11 states
have repealed criminal penalties for private possession
of small amounts and for private use. It can no longer
be argued that use would be much more widespread and Un-
problematic effects greater today if the policy ol com-
plete prohibition did not exist: The existing evidence
on policies of partial prohibition indicates that partial
prohibition has been as effective in controlling consump-
tion as complete prohibition and has entailed consider-
ably smaller social, legal, and economic costs. On
balance, therefore, we believe Ihai. a policy of partial
prohibition is clearly preferable to a policy of complete
prohibition of supply and use.
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We Relieve, further, that current policies directed at
controlling the supply of marijuana should be seriously
reconsidered. The demonstrated ineffectiveness of con-
trol of use through prohibition of supply and the high
costs of implementing such a policy make it very unlikely

that any kind of partial prohibition policy will be ef-
fective in reducing marijuana use significantly below
present levels. Moreover, it seems likely to us that
removal of criminal sanctions will be given serious con-
sideration by the federal government and by the states
in the foreseeable future. Hence, a variety of alterna-

tive policies should be considered.

At this time, Che form of specific alternatives to
current policies and their probable effect on patterns
of use cannot be Jetermined with confidence. It is pos-
sible that, after careful study, all alternatives will
turn out to have so many disadvantages that none could
command public consensus. To maximize the likelihood of
sound policy for the long run, however, further research
should be conducted on the biological, behavioral, devel-
opmental, and social consequences of marijuana use, on
the structure and operation of drug markets, and on the
relations of various conditions of availability to pat-

terns of use.

RECOMMENDATIONS FOR RESEARCH

Health and Behavior

The persistent concern about the health-related effects’
of marijuana requires both an imsediate and a continuing
response. First, as the report of the Institute of Medi-
cine (1982:5) recommends, there should be "a greatly
intensified and more comprehensive program of research
into the effects of marijuana on the health of the
American people.” An important goal of this research
program should be the identification of subgroups at
high risk for physiological and psychological damage in
relation to patterns of use and doses of marijuana. Hie
report presents a detailed agenda of needed research.
ASecond, to the extent that potential health hazards are
identified, policy research should address possible
safeguards and precautions to protect the user.

If marijuana use can be scientifically shown to en-
tail grave risks—to the brain, the cardiovascular and
respiratory systems, or to reproductive functions, for
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example—that are currently not known, it can he argued
that, as was the case with cigarette smoking, knowledge
of those effects will be more effective than criminal
enforcement as a deterrent to use.

Drug Markets

Research on the price elasticity of dpmand in legal and
illegal markets is a clear priority. The result of such
research will be important in determining the likelihood
of controlling heavy use through pric® mechanisms and in
computing the amount of money—if any—that could be
realized in taxation of marijuana.

Present knowledge of the structure and activities ol
drug markets and networks is insufficient to allow pre-

diction of the effects of policy changes on them. Re-
search in this area is difficult but the guestions are
important. If many dealers who sell cocaine, PCI’, am-

phetamines, and barbiturates as well as marijuana would
be put out of business if marijuana were available
through legal channels, it might result in a curtailed
market for a variety of other drugs. On the other hand,
it is also possible that the market structure is so
loosely organized, and dealers so transiently involved,
that removing marijuana from the illegal markets would
have little effect. To be sure, much research on some
of these questions could not be conducted unless a regu-
latory system were in place in some state. Nonetheless,
some research, particularly ethnographic and economic
studies, should be undertaken now to discover the impor-
tance of marijuana profits to drug-dealing networks; the
transiency, size, and nature of such networks; etc. It
is essential for research in this area to be supported
by appropriate government agencies.

Effects on Use

Although many questions remain to be answered before Ilie
most informed choices can be made bcLween prohibiting
and regulating supply, there are many things th.it cannot
be known unless some jurisdiction tries a regulatory
policy. Although adoption of a regulatory policy is
likely to result in increased use, little is known about
changes in patterns of use that are likely to result.
If federal laws prohibiting supply are changed to allow
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states to license marijuana sales, epidemiological re-
search programs must be ready to monitor any changes in
use and their consequences. To do so, research should
he organized and operating well in advance of any such
policy changes in order to determine rates of use before
flip change. Although the shift in the law from complete
to partial prohibition in 11 states has apparently had
little effect on consumption patterns there, we do not
know the degree to which legalTy available marijuana
would attract a larger market. The impact on use of
educational campaigns, health warnings, and informal
social controls under a regulatory system should be
investigated.

In the absence of the opportunity for states to adopt
regulatory policies, there can only be educated guesses
about which age groups are likely to increase use or
whether individuals who now use marijuana will use more,
pfc. Meanwhile, every bit of analysis to predict the
answers to these questions, by surveying public atti-
tudes, assessing past experiences with the spread of drug
use in society (e.g., alcohol use following the repeal of
Prohibition), and critically reviewing the experience ui
other societies in which marijuana is more readily avail-
able, will be valuable.

Marijuana regulation would permit systematic provision
of comprehensive, clearly communicated health warnings
on package inserts or covers, in public health education,
by medical practitioners, and by public health interest
groups as well as by the government. The extent to which
such warnings would have more credibility for users than
current health warnings, generated in an atmosphere of
prohibition, is an important subject for research. De-
spite widespread pessimism about the failures of drug
education campaigns, there are encouraging results in
educational approaches based on the Stanford Heart Dis-
ease Prevention Program experience. With appropriate,
research-based models and techniques, public health edu-
cation may be an attractive means for limiting excessive
use (see, e.g., Maccoby, 1979).
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APPENDIX:  SUMVERY OF MARIJUANA AND HEALTH

The Institute of Medicine (IOM) of the National Academy
of Sciences has conducted a 15-month study of the
health-related effects of marijuana, at the request of
the Secretary of Health and Human Services and the
Director of the National Institutes of Health. The I10M
appointed a 22-member committee to:

¢ analyze existing scientific evidence bearing on
the possible hazards to the health and safety of
users of marijuana;

e analyze data concerning the possible
therapeutic value and health benefits of marijuana;

e assess federal research programs in marijuana;

e identify promising new research directions, and
make sugggestions to improve the quality and
usefulness of future research; and

e draw conclusions from this review that would
accurately assess the limits of present knowledge and
thereby provide a factual, scientific basis for the
development of future government policy.

This assessment of knowledge of the health-related
effects of marijuana is important and timely because

marijuana is now the most widely used of all the illicit
drugs available in the United States. In 1979, more
than 50 million persons had tried it at least once.

There has been a steep rise in its use during the past
decade, particularly among adolescents and young adults,
although there has been a leveling-off in its overall
use among high school seniors in the past 2 or 3 years
and a small decline in the percentage of seniors who use
it frequently. Although substantially more high school
students have used alcohol than have ever used
marijuana, more high school seniors use marijuana on a
daily or near-daily basis (9 percent) than alcohol (6
percent). Much of the heavy use of marijuana, unlike
alcohol, takes place in school, where effects on
behavior, cognition, and psychomotor performance can be
particularly disturbing. Unlike alcohol, which is
rapidly metabolized and eliminated from the body, the
psychoactive components of marijuana persist in the body
for a long time. Similar to alcohol, continued use of
marijuana may cause tolerance and dependence. For all
these reasons, it is imperative that we have reliable
and detailed information about the effects of marijuana
use on health, both in the long and short term.
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What, then, did we learn from our review of the
published scientific literature? Numerous acute effects
have been described in animals, in isolated cells and
tissues, and in studies of human volunteers; clinical
and epidemiological observations also have been
reported. This information is briefly summarized in the
following paragraphs.

EFFECTS ON THE NERVOUS SYSTEM AND ON BEHAVIOR

We can say with confidence that marijuana produces acute
effects on the brain, including chemical and
electrophysiological changes. Its most clearly
established acute effects are on mental functions and
behavior. With a severity directly related to dose,
marijuana impairs motor coordination and alfoots
tracking ability and sensory and perceptual functions
important for safe driving and the operation of other
machines; it also impairs short-term memory and slow
learning. Other acute effects include feelings ol
euphoria and other mood changes, but there also an
disturbing mental phenomena, such as brief periods
anxiety, confusion, or psychosis.

There is not yet any conclusive evidence as to
whether prolonged use of marijuana causes permanent
changes in the nervous system or sustained impairment ol
brain function and behavior in human beings. In a few
unconfirmed studies in experimental animals, impairment
of learning and changes in electrical brain-wave
recordings have been observed several months after the
cessation of chronic administration of marijuana. In
the judgment of the committee, widely cited studies
purporting to demonstrate that marijuana affects the
gross and microscopic structure of the human or monkey
brain are not convincing; much more work is needed to
settle this important point.

Chronic relatively heavy use of marijuana is
associated with behavioral dysfunction and mental
disorders in human beings, but available evidence does
not establish if marijuana use under these circumstances
is a cause or a result of the mental condition. There
are similar problems in interpreting the evidence
linking Che use of marijuana to subsequent use of other
illicit drugs, such as heroin or cocaine. Association
does not prove a causal relation, and the use of
marijuana may merely be symptomatic of an underlying
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disposition to use psychoactive drugs rather than a
"stepping stone” to involvement with more dangerous
substances. It is also difficult to sort out the
relationship between use of marijuana and the complex
symptoms known as the amotivational syndrome.
Self-selection and effects of the drug are probably both
contributing to the motivational problems neen in some
chronic users of marijuana.

Thus, the long-term effects of marijuana on the human
brain and on human behavior remain to be defined.
Although we have no convincing evidence thus far of any
effects persisting in human beings after cessation of
drug use, there may well be subtle but important
physical and psychological consequences that have not
been recognised.

EFFECTS ON THE CARDIOVASCULAR AND RESPIRATORY SYSTEMS

There is good evidence that the smoking of marijuana
usually causes acute changes in the heart and
circulation that are characteristic of stress, but there
is no evidence to indicate that a permanently
deleterious effect on the normal cardiovascular system
occurs. There is good evidence to show that marijuana
increases the work of the heart, usually by raising
heart rate and, in pome persons, by raising blood
pressure. This rise in workload poses a threat to
patients with hypertension, cerebrovascular disease, and

coronary atherosclerosis.

Acute exposure to marijuana smoke generally elicits
broncho-dilation; chronic heavy smoking of marijuana
causes inflammation and pre-neoplastic changes in the
airways, similar to those produced by smoking of
tobacco. Marijuana smoke is a complex mixture that not
only has many chemical components (including carbon
monoxide and "tar") and biological effects similar to
those of tobacco smoke, but also some unique
ingredients. This suggests the strong possibility that
prolonged heavy smoking of marijuana, like tobacco, will
lead to cancer of the respiratory tract and to seridus
impairment of lung function. Although there is evidcyitffe
of impaired lung function in chronic smokers, no direct
confirmation of the likelihood of cancer has yet been
provided, possibly because marijuana has been widely
smoked in this country for only about 20 years, and data
have not been collected systematically in other coun-
tries with a much longer history of heavy marijuana use.
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EFFECTS ON THE REPRODUCTIVE SYSTEM AND ON CHROMOSOMES

Although studies in animals have shown that deita-9-THC
(the major psychoactive constituent of marijuana) Lowers
the concentration in blooa serum of pituitary hormones
(gonadotropins) that control reproductive functions, it
is not known if there is a direct effect on reproductive
tissues. Delta-9-THC appears to have a modest
reversible suppressive effect on sperm production in
men, but there is no proof that it has a deleterious

effect on male fertility. Effects on human female
hormonal function have been reported, but the evidence
is not convincing. However, there is convincing

evidence that marijuana interferes with ovulation in
female monkeys. No satisfactory studies of the relation
between use of marijuana and female fertility and
child-bearing have beer carried out. Although
delta-9-THC is known to cross the placenta readily and
to cause birth defects when administered in large doses
to experimental animals, no adequate clinical studies
have been carried out to determine if marijuana use can
harm the human fetus. There is no conclusive evidence
of teratogenicity in human offspring, but a slowly
developing or low-level effect might be undetected by
the studiea done so far. The effects of marijuana on
reproductive function and on the fetus are unclear; they
may prove to be negligible, but further research to
establish or rule out such effects would be of great
importance.

Extracts from marijuana smoke particulates ("tar")
have been found to produce dose-related mutations in
bacteria; however, delta-9-THC, by itself, is not
mutagenic. Marijuana and delta-9'THC do not appear to
break chromosomes, but marijuana may affect chromosome
segregation during cell division, resulting in an
abnormal number of chromosomes in daughter cells.
Although these results are of concern, their clinical
significance is unknown.

THE IMMUNE SYSTEM

Similar limitations exist in our understanding of the
effects of marijuana on other body systems. For
example, some studies of the immune system demonstrate a
mild, inmunosuppressant effect on human beings, but
other studies show no effect.



40
THERAPEUTIC POTENTIAL

The committee also has examined the evidence on the
therapeutic effects of marijuana in a variety of medical
disorders. Preliminary studies suggest that marijuana
and its derivatives or analogues might be useful in the
treatment of the raised intraocular pressure of
glaucoma, in .the control of the severe nausea and
vomiting caused'by cancer chemotherapy', and in the
treatment of asthma. There also is some preliminary
evidence that a marijuana constituent (cannabidiol)
might be helpful in the treatment of certain types of
epileptic seizures, as well as for spastic disorders and
other nervous system diseases. But, in these and all
other conditions, much more work is needed. Because
marijuana and delta-9-THC often produce troublesome
psychotropic or cardiovascular side-eftects that limit
their therapeutic usefulness, particularly in older
patients, the greatest therapeutic potential probably
lies in the use of synthetic analogues of marijuana
derivatives with higher ratios of therapeutic to
undesirable effects.

THE NEED FOR MORE RESEARCH ON MARIJUANA

The explanation for all of these unanswered questions is
insufficient research. We need to know much more about
the metabolism of the various marijuana chemical
compounds and their biologic effects. This will require
many more studies in animals, with particular emphasis
on subhuman primates. Basic pharmacologic information
obtained in animal experiments will ultimately have to
be tested in clinical studies on human beings.

Until 10 or 15 years ago, there was virtually no
systematic, rigorously controlled research on the human
health-related effects of marijuana and its major
constituents. Even now, when standardized marijuana and
pure synthetic cannabinoids are available for
experimental studies, and good qualitative methods exist
for the measurement of delta-9-THC and its metabolites
in body fluids, well-designed studies on human beings
are relatively few. There are difficulties in studying
the clinical effects of marijuana in human beings,
particularly the effects' of long-term use. And yet,
without such studies the debate about the safety or
hazard of marijuana will remain unresolved. Prospective
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cohort studies, as well as retrospective caso-control

studies, would bo useful in identifying long-term

behavioral and biological consequences of marijuana use.
The federal investment in research on the

health-related effects of marijuana has been small, both
in relation to the expenditure on other illicit drugs
and in absolute terms. 'Hie committee considers the

research particularly inadequate when viewed in light of
the extent of marijuana use in this country, especially
by young people. We believe there should be a greater
investment in research on marijuana, and that
investigator-initiated research grants should be the
primary vehicle of support.

The committee considers all of the areas of research
on marijuana that are supported by the National
Institute on Drug Abuse to be important, but we did not
judge the appropriateness of the allocation of resources
among those areas, other than to conclude that there
should be increased i .iphasis on studies in human beings
and other primates. Recommendations for future research
are presented at the end of Chapters 1-7 of this report .

CONCLUSIONS

The scientific evidence published to date indicates that
marijuana has a broad range of psychological and
biological effects, some of which, at least under
certain conditions, are harmful to human health.
Unfortunately, the available information does not tell
us how serious this risk may be.

The major conclusion is that what little we know for
certain about the effects of marijuana on human
health—and all that we have reason to
suspect—justifies serious national concern. Of ].,0 less
concern is the extent of our ignorance about many of the
most basic and important questions about the drug. Our
major recommendation is that there be a greatly
intensified and more comprehensive program of research
into the effects of marijuana on the health of the

American people.
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‘Jg American Civil Liberties Union

Alaska Civil Liberties Union-Legislative Committee-217 Second St. #204-Juneau, Alaska 99801

ACLU POSITION ON MARIJUANA
AND THE RIGHT TO PRIVACY

The Alaska Civil Liberties Union is the local affiliate of the American Civil Liberties
Union* representing approximately 900 members in Alaska. The ACLU opposes proposed
legislation to recriminalize the personal possession and consumption of marijuana.

The use of marijuana involves protected constitutional rights, including the right to
privacy which is explicitly guaranteed in Article I, Section 22. of the Alaska Constitution.
Intrusion by government on such a constitutionally protected act places a burden of
justification upon government. That burden has not been met with respect to federal and state
laws that impose penalties on the use and possession of personal use quantities of marijuana.

ACLU opposes the definition of behavior as criminal when such behavior, engaged in
either alone or with other consenting adults, does not in and of itself harm another person or
force another person to act unwillingly in any way. Private personal possession and
consumption of-marijuana.falls within this protected sphere of private personal activity.

The showings of government interest in regulating marijuana use, upon which the
proposed legislation rests, are neither clear nor conclusive, as the Alaska Supreme Court has
ruled in the case of Ravin v. State. The present state of scientific knowledge fully supports the
rationale of the Ravin decision; there have been no scientific developments since Ravin which
would change the constitutional basis for that decision. The medical findings contained in HB
55 and SB 32 are innacurate, selective, and misleading. The sentences of imprisonment and
large fines called for under the proposed legislation are excessive and unconstitutional
interventions into personal and private rights.

The sale of marijuana to adults over 18 should not be subject to criminal penalties.
However, reasonable regulation and taxation of the sale of marijuana does not in and of itself
constitute a violation of civil liberties. ACLU strongly supports educational efforts aimed at
teaching all persons, and in particular minors, ahout the dangers of drug use and abuse.

The ACLU opposes laws which criminalize the possession, use and sale of marijuana, for
these reasons:

1. They impose arbitrary, often harsh, and cruel penalties for private conduct for which
no criminal penalty at all is appropriate.

2. They impose all of the hardships of an arrest, and arrest record, and often a prison
term on otherwise law-abiding young people.

3. They are selectively enforced.

4. Their enforcement relies on entrapment, illegal searches, and other police conduct
which violates civil liberties.

5. They encourage police corruption.

6. They divert law enforcement money and manpower from the enforcement of laws
against serious crimes.

7. They mgender contempt for the law.

8 They interfere with honest efforts to educate young people about the dangers of drug
use and to combat the problems of drug abuse.

ACLU wurges the defeat of legislation which would impose criminal penalties for the use
or possession of marijuana.
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ALASKA COURT SYSTEM
SB 32 - Fiscal Analysis

The Court System™ fiscal note is based on the assumption
that this bill will be enforced if enacted into law. The
fiscal note submitted by the Department of Law reports that
enforcement personnel anticipate several thousand new cases.
This figure does not include prosecution resulting fronm
municipal enforcement. Municipal police will generate a
significant volume of cases for the courts/ since they are
responsible for enforcement in Alaska®s wurban communities and
are more likely to arrest a large number of individuals than
state troopers who focus on organized drug activity.

Using a conservative estimate of 2,000 cases annually, it
appears that the increased caseload could be absorbed with
existing judicial resources, but additional clerical support
would be needed to process the high volume of paperwork
attributable to these new criminal offenses which will be
entering the criminal justice system.



ALASKA COURT SYSTEM
SB 32 - Fiscal Analysis

Personal Services:

Salary
Court Clerk 11, Range 10B,
Anchorage, PFT - 12 months $45,672

Court Clerk 1Il, Range 10B,
Fairbanks, PFT - 12 months 25,740

Court Clerk 11, Range 10B,
Juneau, PFT - 12 months i 22,836

Court Clerk 11, Range 10B,
Ketchikan, PPT - 6 months 11,418

Benefits

$16,580

8,936

8,290

4,145

Total personal Services

Equipment: (one-time cost)

Desk, chair, typewriter, and filing cabinet
for each new position

Total First-Year Cost

Total

$62,252

34,676

31,126

15,563

143,617

11,540

$155,157



TONY KNOWLES
MAYOR

ANCHORAGE POLICE DEPARTMENT

4501 SOUTH BRAGAW STREET « ANCHORAGE, ALASKA 99507-1599
TELEPHONE (907) 786-8500

RONALD L OTTE
CHIEF

March 13* 1987

MR1 8 1%/

Senator Paul Fischer
Chairman, H.E.S.S. Committee
Alaska State Legislature
Pouch V (V5 3100)

Juneau, Alaska 99811

Dear Senator Fischer,

The purpose of this letter is to inform you of our support for
Senate Bill 32 addressing the recriminalization of marijuana.

We helieve that recent research may indicate that marijuana is
more of a health hazard than originally thought. W believe that
the legislature of the State of Alaska should take a serious look
at recriminalization and hold hearings regarding its potential
medical effects upon the populace. In addition, we believe that
the youth of Alaska receive a mixed signal regarding the
appropriateness of drug usage when marijuana is essentially legal
in this state. In addition to that, we feel that the populace
develops a scoff law attitude when the possession of marijuana is
legal, but the purchase of and transportation of is illegal.

We urge that the recriminalization of marijuana be brought from
the committee and addressed on the floor of the State Legislature.

If we can be of any further assistance regarding this issue or
any other law enforcement related issue that you wish to call
upon us for, feel free to do so.

Sincerely,

Deputy Chief of Operations

DS:dl



Ketchikan
Police Department

February 24, 1987

Senator Paul Fisher
Chairman, Hess Committee
Pouch V

Juneau, Alaska 99811

Dear Senator Fisher:

Substance abuse problems of all types are significant in
Ketchikan as well as throughout the State of Alaska. The attached
figures - obtained from the Alaska Department of Public Safety -

represents arrests for substance abuse problems and provide some
indicators of the scope of the problems.

For a number of vyears, law enforcement officers throughout the

state have been .concerned that a contributing factor to substance
abuse has been the permissive Alaska State Statutes allowing the
possession and use of marijuana in certain circumstances. Those
statutes are inconsistent with Federal marijuana laws. The primary

reason for law enforcement concern is that those inconsistencies
provide conflicting messages to the public regarding the acceptabil —
ity of the use of 1illegal substances.

Senate Bill 32 supports recriminalization of marijuana in the
state of Alaska which will make state drug law consistent with the
rest of the United States. That recriminalization 1is supported by
the Alaska Association of Chiefs of Police anu the Alaska Peace
Officers Association as well as this Department. I would urge your
support of SB32 and -request your action to get the bill out of
committee to the floor for a vote. IT I can provide any further
information 1in support of this bill, please contact me.

Sincerely,

Un n* [ XLL
Chief of Police

DAA:@mp
Attachments

cc: Senator Lloyd Jones
Representative John Sund
Representative Robin Taylor
Representative Terry Martin



SUBSTANCE ABUSE ARREST SUMMARY
SOUTHEAST ALASKA

CONTROLLED SUBSTANCE AND ALCOHOL OFFENSES

1979 1980 1981 1982 1983 1984 1985 *1986

Ketch:",kan P.D.

Controlled Substance 23 12 43 34 74 70 56 93
Alcohol 219 235 443 322 306 358 398 " 548
TOTAL Ketchikan P.D. 2472 247 486 356 380 428 454 641

Juneau P.D.

Controlled Substance 11 43 23 34 43 30 48
Alcohol 273 348 379 428 328 352 396
TOTAL Juneau P.D. 300 391 402 462 371 382 444
Sitka P.D.

Controlled Substance 30 12 27 2 5 5 4
Alcohol 261 263 185 212 280 197 115
TOTAL Sitka P.D. = 291 275 212 214 285 202 119

Wrangell P.D.

Controlled Substance 10 6 14 11 12 - 6
Alcohol 87 81 114 84 83 72 83
TOTAL Wrangell P.D. 97 87 128 95 95 72 £f

Petersburg P.D.

Controlled Substance 1 2 2 10 14 3 4
Alcohol 46 39 42 34 30 69 49
TOTAL Petersburg P.D. 47 41 44 44 44 72 53

* NOTE 1986 SUMMARIES NOT AVAILABLE FOR CITIES OTHER THAN
KETCHIKAN

PDO0O0OOO0OO0O1/MEMOSDEPTS/MGRSEC



SUBSTANCE ABUSE ARREST ANALYSIS
SOUTHEAST ALASKA

CONTROLLED SUBSTANCE AND ALCOHOL OFFENSES

1979 1980 1981 1982 1983 1984 1985 *1986

Ketchikan P.D.

Juvenile Controlled Substance 18
Marijuana 8 1 12 7 11 15 13
Cocaine - - - - » —

Other - - 2 1 1 2 -

Adult Controlled Substance 75
Marijuana 6 6 12 12 51 39 35
Cocaine 5 2 11 12 6 12 8
Other 4 3 6 2 5 2

Juvenile DWI 2 5 6 4 8 3 8 8

Adult DWI 82 86 127 130 133 134 107 115

Juvenile Alcohol 71 74 152 92 71 94 125 185

Adult Alcohol 64 72 131 96 94 127 158 240

TOTAL Ketchikan P.D. 242 247 486 356 380 428 454 641

Juneau P.D.
Juvenile Controlled Substance

Marijuana 17 17 5 9 11 8 13
Cocaine - - - 3 - 1 2
Other - 2 - - - 2 1
Adult Controlled Substance
Marijuana 10 21 17 15 19 19 32
Cocaine - - - 6 13 - -
Other - 3 1 1 - - -
Juvenile DWI 6 4 4 6 2 3 1
Adult DWI 91 82 70 133 137 172 1<3
Juvenile Alcohol 98 166 161 138 100 89 93
Adult Alcohol 78 96 144 151 89 88 108
TOTAL Juneau P.D. 300 391 402 462 371 382 444
Sitka P.D.
Juvenile Controlled Substance
Marijuana 9 1 2 1 3 - 2
Cocaine .1 1 1 — - - -
Other 1 - 1 — — — —
Adult Controlled Substance
Marijuana 10 7 3 1 2 3 —
Cocaine 3 3 14 - . 2 2
Other 6 - 6 - - - —
Juvenile DWI 4 11 3 10 6 4 1
Adult DWI 87 142 92 81 123 126 59
Juvenile Alcohol 108 84 48 78 102 30 25
Adult Alcohol 62 26 42 43 49 37 30

"OTAL Sitka P.D. 291 275 212 214 285 202 119



Mayor and City Council
Substance Abuse Arrest Analysis
January 2, 1987

1979 1980 1981 1982 1983

Wrangell P. 7/
Juvenile Controlled Substance

Marijuana 2 4 7 3 2

Cocaine - — - -

Other 4 — — — —
Adult Controlled Substance

Marijuana 4 2 4 4 8

Cocaine. - . — 3 3 2

Other - — 1 -
Juvenile DWI - — - 2
Adult DWI 5 7 13 36 55
Juvenile Alcohol 57 58 88 32 15
Adult Alcohol 25 17 wl% 16 11
TOTAL Wrangell P.D. 97 87 128 95 95

Petersburg P.D.
Juvenile Controlled Substance

Marijuana 1 - 4 11

Cocaine - . - -

Other - - -
Adult Controlled Substance

Marijuana 1 1 2 3 1

Cocaine : - 3 -

Other - : : 2
Juvenile DWI 1 - : 6 -
Adult DWI 18 18 25 19 18
Juvenile Alcohol 21 16 14 . 5
Adult Alcohol 6 5 3 9 6
TOTAL Petersburg P.D. 47 41 44 44 11-

* NOTE 1986 ANALYSIS NOT AVAILABLE FOR CITIES OTHER THAN.

KETCHIKAN

PDOOOO0O0O0O2/MEMOSDEPTS/MGRSEC
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KETCHI%%[EBY&R%)ROUGH

Darroll Hargraves
jurur.vn.sawr

Resolution No. 210
Ketchikan Gateway Borough School District

A REQUEST FOR CHANGING THE
STATE STATUTES TO MAKE THE POSSESSION AND USE OF
MARIJUANA [LLEGAL

WHEREAS, the State of Alaska allows legal private possession
and use of marijuana,

WHEREAS, Alaska's present statutes regarding possession and
use of marijuana appear to be in conflict with the laws of the
United States, “nd

WKRPFAS, #ip prnhl pm drug and alr'nhnl flhvicA In nnr snhnnl a
and our society appears to be on the rise, and

WHEREAS, the President of the United States initiated a
national crusade to counter the current drug problem, and

WHEREAS, many students find easy access to illegal drugs,
particularly marijuana, and

WHEREAS, Alaska statutes present a mixed message by currently
allowing the use and possession of marijuana in the home, and

WHEREAS, current research and medical opinion concerning
marijuana indicates that marijuana is harmful and does present a
serious health problem, and

WHEREAS, the utilization of marijuana possession in Alaska
sends the message to outside suppliers that Alaska is an open
state which condones the "personal use" of marijuana, and

WHEREAS, a show of community resolve against the legal

possession and use of marijuana sends a message to the state
legislature 8nd the governor3 office,

POUCH:1 . K2TCHIKAN, ALASKA 99901-5026 = (907)225-2118

APITAL

f

0

upggori

S

in

RECRIMINALIZATION

resolutions



HE?EEORE BF I{,RESOLVED by the Ketchikan Gateway lorough

hoti
1. The School District encourages and supports the reinactment
of statutes which will recriminalize the possession of
marijuana.
2. The School District makes this position one of public record
- so that all in the community; in other school districts; and
across the state will understand our position that the

present statutes in Alaska governing marijuana are not in tha
hedt interest of its citizens,

3. The School District requests our legislators, locally and
across the state, to give the recriminalization of marijuana
immediate attention during the 1st session of the 15t™'n
legislature so that effective July 1,-1987 the possession and
use of marijuana will be illegal and carry consequences.

PASSED, APPROVED, AND ADOPTED 3Y THE BOARD OF EDUCATION OF THE
KETCHIKAN GATEWAY BOROUGH SCHOOL DISTRICT OF KETCHIKAN, ALASKA
THIS DAY OF , 1987.

President: cf che Board

Cierk-Treasurer of tne 3oarc



Submitted by: Assemblyman
Brad Bradley

Prepared by: Assemblyman
AMENDED AND APPROVED Brad Bradley

Pate” a L - For Reading: November 25, 1986
AR No. 86-284

A RESOLUTION OF THE MUNICIPALITY OF ANCHORAGE SUPPORTING REPEA»
OF AS 11.71.070 AND AMENDMENT OF AS 11.71.060(a) TO MNMAX
MARIJUANA ILLEGAL

WHEREAS, Alaska 1is the only state in the union with a
permissive statute for personal possession of marijuana, and

WHEREAS, findings of local, state and federal
authorities conclude that marijuana is detrimental to the health,
welfare and public safety of all people, and

WHEREAS, the Supreme Courts of other states and the
U.S. Supreme Court have upheld state statutes prohibiting the use
and possession of marijuana, and

WHEREAS, current Alaska state statutes are not in
conformity with federal drug enforcement laws controlling drug
abuse, and

WHEREAS, the conflict between federal and state law
pertaining to marijuana causes unnecessary barriers for local
police and Alaska State Troopers in protecting the public from
drug abusers, and

WHEREAS, the Anchorage Crime Commission has for the
past three years concluded that Alaska's permissive laws c¢n

marijuana should be repealed, and

AINCACR-b&e.



PA.PER/t)epartment dHealth & Social Service

POSITION

POSITION PAPER
SB 32

For an Act entitled: "An Act Relating Marijuana;"
providing for an effective.date."

The Department of Health and Social Services is neutral
regarding this legislation. The department, through the
State Office of Drug and Alcohol Abuse, discourages the wuse
of drugs of all kinds, including marijuana, and promotes
this position through 1its support of community education and
treatment of individuals who use drugs or alcohol. The
criminalization of the use of marijuana by adults will not
affect these programs.

The use of marijuana by youth 1is already a violation of law.
These laws are enforced by local law enforcement agencies
with the support of the Division of Family and Youth
Services through 1its juvenile intake functions and
delinquency programs. Discouraging the use of drugs and
alcohol by youth 1is accomplished, again, through the work of
the Division of Family and Youth Services in its direct
contact with youth who may be using drugs or alcohol, and
through the community education and treatment programs
sponsored through the State Office of Drug and Alcohol
Abuse.

Myra M. Munson, Commissioner
Department of Health
and Social Services

DATE:
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LILL NO B 32 « DATE 1/21/87

TITLE: ..£n ~ct re-Jat-jng marijuana; CONTACT: MNaj. walter J. Gilmour

and providing for an effective . Acting Director
date.

The Division of Alaska State Troopers is neutral on this legislation.

Many individuals and groups in Alaska feel that the use of marijuana is
harmful to public health and welfare. The purpose of this legislation s
to recriminalize the possession of any amount of marijuana.--

Presently the state law allows up to four ounces of marijuana for personal
use. This is in direct conflict with the existing Federal law. This in
effect encourages the violation of Federal Ilaw.

The existing conflict of Federal and State law is confusing in the mind of
the public. The public expects consistency rather than diversity in the
law. Such diversity tends to breed disrespect for the law in general,
especially upon the impressionable minds of our youth.

Alaska's lenient attitude toward marijuana in effect creates a legal
market for a substance that is illegally grown in other states.

Alaska's legalization of small amounts of marijuana directly contravenes
the terms of the Single Narcotics Convention, the international treaty
which outlaws marijuana and other controlled substances. The United
States is one of numerous countries which are signators to the convention.

Recriminalizing marijuana would not, as some fear, result in wholesale
arrest of individuals possessing small amounts of marijuana. The present
drug enforcement philosophy of source interdiction recognizes the far
greater cost-effectiveness of striking against high-level distributors,
and sadly, there is no lack of high-level drug dealers in Alaska to occupy
the enforcement efforts of narcotics officers.

A. ~ S' It,
-

William R. Nix
Acting Commissioner



POSITION PAPER
SB 32

The Alaska Public Defender Agency and the Office of Public Advocacy are
totally reactive agencies which provide representation to indigent persons
when appointed by the court. These agencies do not make policy nor do they
initiate litigation. Only proposed legislation with fiscal or program
ramifications for these agencies can be said to have a direct agency impact-.
Thus, the Publi; Defender Agency and Office of Public Advocacy submit position
papers for legislation which will affect these agencies fiscally or
programatically or will require these agencies to litigate constitutional
issues raised by the legislation.

Fiscal impact: None See attached fiscal note X

Program impact: None See analysis below X

Contitutional impact: None See analysis below X

This bill recriminalizes the use of marijuana in the home.

This bill appears to be violative of the Alaska Supreme Court's holding in
Ravin v. State and will certainly lead to extensive trial and appellate court

hearings on the issue of its constitutionality.

Furthermore, in a time of declining revenues, this bill may divert costly law
enforcement, prosecution, defense and court resources from more serious cases.

4/2K1/0305-03/2



STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Bill Version: _SB 32_
Publish Date:

REOUESJ
Revision Date: Agency Affected: _Publ_i_c_S£_fetf
Title: "An Act relating to marijuana;__ BRU: . Al_aska_Stg_£e_Troogers ]
and Proyidj~™ng for an effective date."__
Sponsor: Sen. Fischer Components : _Detachments_i_CiJiB.
Requestor: _JEIEtkiIIESS.__ Narcotics
EXPENDITURES/REVENUES: (Thousands of Dollars
FY 87 FY 88 FY 89 FY 90 ':""'ET/"? =Y
OPERATING !
PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EOU IPMENT

LAND & STRUCTURES
GRANTS, CLAIMS
T MISCELLANEOUS

total operating 0

E opital Il ; E E EEE X

|+_|
_4

El_Idvee~1I~ | T ‘e e

GENERAL FUNDS

FEDERAL FUNDS

OTHER

TOTAL 0

POSITIONS:
FULL-TIME 0 0
PART-TIME
TEMPORARY

ANALYSIS: (Attach a separate page Iif necessary)

No additional enforcement activities are anticipated and thus no fiscal impact Iis

anticipated.

Prepared by: Franci_~Cj_ AlLJ an Phone:_ 78215691
Di vi sion : _AlMas™ka State_T£oo0o0ers Date: 1/21787

y -
Approved by Commissioner: * K> Date: £°*?

Agency: Fublic Safety
Distribution (by preparer):

Legislative Finance

Legislative Sponsor

Requestor

Office of Management and Budget

Impacted Agency(ies). page

Senate Secretary

1 of

92



STATE OF ALASKA 1987 LEGISLATIVE SESSION

FISCAL NOTE

' Bill Version : Senate B ill 32
REPLIES'!; Publish Date : __
Revision D ate: Agency Affected: Department of Corrections
Title: "An act relating to marijuana" BRU :
Sponsor:  Senator Paul Fischer Components :
Requestor: Senator Paul Fischer

EXPENDITURES/REVENUES:

OPERATING FY 87

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPUES

EQUIPMENT

LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS

TOTAL OPERATING 0

CAPITAL 0

REVENUE 0

FUNDING:

GENERAL FUND 0
FEDERAL FUNDS

OTHER

[TTTAL

(Thousands of Dollars)

POSITIONS:

FULL-TIME 0
PART-TIME
TEMPORARY

ANALYSIS

Prepared by : Su: ie Riley,
Division ' Administrative

, . C— t:-C
Approved by Commissioner:

Agency :

w

Distribution (by preparer):
Legislative Finance
Legislative Sponsor
Requestor
Office of Management ""d Budget
Impacted Agency(ies)
Senate Secretary

Budget Analyst

illiam W. Ladwig v
Department of Corrections

(Thousands of Dollars!

FY 89 FY 90 FY 91 FY 92

FY 88

(Attach a separate page if necessary)

465-3376
01/2 6/87

Phone
Date: .

Services

1 e -rC’'wV—-~r

page. of

r>*J. correl11.0*1 5



REQUEST:

STATE OF ALASKA 1987 LEGISLATIVE SESSION

FISCAL NOTE

Bill Version: SB 32

Publish Date:

Revision D ale:

Title :"An Act relating to marijuana.

Sponsor:  Sen. Fischer Components :
Requestor: Sen. Fischer
EXPENDITURES/REVENUES: (Thousands of Dollars)

OPERATING FY 87 FY 88 FY 89 FY 90
PERSONAL SERVICES 160.9 165.7 170.7
TRAVEL 5.4 5.6 5.8
CONTRACTUAL 53.7 36.5 11.9
SUPPLIES 12.6 9.3 9.6
EQUIPMENT 4.5 -0 - -0 -
LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS
TOTAL OPERATING 237.1 217.1 198.0

CAPITAL

REVENUE
FUNDING: (Thousands of Dollars)
GENERALFUND 237.1 217.1 198.0
FEDERAL FUNDS
OTHER
TOTAL
POSITIONS:
FULL-TIME 2 2 2
PART-TIME | ] 1
TEMPORARY -
ANALYSIS (Attach a separate page if necessary)
Please see attached analysis.

.L~J cH.

Prepared by: Richard |I. PeguAd, Director Phone :
Division: Addid A sE et twee . Servi Bass Date:
Approved by Commissioner: Grate Berg Schaible, Atty. Gen. Date :
Agency: Department of Law

Distribution (by preparer):
Legislative Finance
Legislative Sponsor

Requestor

Agency Affected: Department of Law

BRU: Prosecution

Office of Management and Budget

Impacted Agency(ies)

Senate Secretary

Third Judicial D istrict.

Support
FYy 91 Fy 92 '
175.8 181.1
6.0 6.2
12.3 12.7
9.9 10.2
-0 - -0 -
204.0 210.2
204.0 210.2
2 2
1 1
465-3672
3/11/87
3/11/87
Page — I— of



CONTINUATION of FISCAL NOTE ANALYSIS

For Bill/Resolution No SB 32

SB 32 is a blanket provision which would make possession or
use of less than one-half pound of marijuana by anyone a class B
misdemeanor. Some of the conduct which this bill would cover (such as
use or display of any amount- in a public place, possession of-any amount
while operating a motor vehicle, or possession of more than four ounces
of marijuana anywhere) is a class B misdemeanor under existing law. See
AS 11.71.060. Some of the conduct which this bill would make a crime
(such as delivery of less than one-half ounce or possession of less than
one ounce in public) is classified under current law as a "violation",
punishable by a fine. See AS 11.71.070. The penalties under current
law for other conduct such as delivery of one-half ounce or more,
delivery to a minor, or possession of any amount on school grounds would
not be altered. Penalties under existing law for these offenses range
from A misdemeanor to B felony level. See AS 11.71.030, .040,-and .050.

The passage of SB 32 would have fiscal impact on the
Department of Law in three general areas: (1) the cost of defending the
new law against constitutional challenge; (2) the cost of processing the
resulting additional criminal cases; and (3) the cost of educating the
Eulblic about the new law. These three areas are discussed separately
elow.

1. Defending the New Law

In 1975 the Alaska Supreme Court in the case of Ravin v.
State, 537 P.2d 497 (Alaska 1975), ruled that under Art. 1, Sec. 22 of
the Alaska Constitution the state could not prohibit possession of
marijuana by adults in their own homes for personal use. The court held
that the state had not demonstrated the existence of a legitimate state
interest which  wasstrong enoughto justify the regulation of this
conduct.

Since passage of SB 32 would make it a crime for.an adult to
possess any amount of marijuana anywhere, including in his or her own
home, the constitutionality of the new law is certain to be challenged.
An appellate court will have to decide whether the state has proved that
there is a "compelling state interest"™ in the prohibition of the use of
marijuana which is sufficient to outweigh anindividual’s right to
privacy under the state constitution. It is extremely important,
therefore,- that the legislature’s consideration of this bill include
extensive public hearings, debate on the social policy merits of the
proposal, and the collection of the results of the most recent
scientific, medical, and pharmacological studies regarding the physical,
emotional, and social effects of marijuana usage.

In addition to the necessary legislative hearings, evidentiary
hearings at the trial court level can be expected when a challenge to
the new law is filed. Challenges to the new law will most likely arise
in the context of a defendant's pretrial motion to dismiss a criminal
prosecution. When responding to such a defense motion, the prosecutor

page of



CONTINUATION of FISCAL NOTE ANALYSIS
For Bill/Resolution No. SB 32

would, in essence, have to convince a court to reverse the ruling in the
Ravin case. In .order to demonstrate that the result in Ravin is no
longer correct, the prosecutor would have to present convincing,
scientifically accurate, evidence that the effects of marijuana usage
are so injurious to a person's mental and physical health as to justify
the legislative decision to totally prohibit use of marijuana by anyone
at any time (as opposed to use by minors or use by a person who is
operating a motor vehicle—both of which are already prohibited under-
current law).

The presentation of this convincing evidence will require' the
prosecution to present expert testimony from authorities who have
conducted recent research in this area. Out-of-state witnesses in
medical and scientific fields charge a fee for their services. These
fees will vary from individual to individual, but are expected to
average at least $100 per hour. This would include services for
consultation, witness preparation and actual testimony. Costs will be
incurred for expert witness transportation, food and lodging, and other
incidental expenses. Additionally, there will be some costs for
preparation of exhibits and written reports. To the extent possible,
the Department of Law would attempt to present written testimony in
situations where it is not feasible to fly a person to Alaska to testify
in person. W estimate that a minimnum of six expert witnesses will be
required to attempt to successfully defend the new law at the trial
court level.

Hearings at the trial court level can reasonably be expected
to take several days. A substantial commitment of attorney time will be
required for scientific and legal research in preparation for the
hearings, actual court time, legal briefing, and the preparation of
proposed findings of fact. Since prosecutions under the new law will
occur statewide, defense challenges may be raised at the same time in
different parts of the state. The extensive hearings described- above
may have to be held in more than one judicial district in the state.

Regardless of which side prevails at the trial court level,
the lower court ruling would almost certainly be followed by an appeal.
At a minimum, such an appeal (or appeals) would required additional
legal research, a thorough review of the record, the drafting of briefs,
and oral argument before the appellate court.

2. New Criminal Cases

Although some of the conduct included within the scope of
SB 32 is already against the law, much behavior which is now classified
as a "violation" or which is not now an offense of any sort will become
a misdemeanor crime. It is difficult to accurately predict in advance
the impact which the passage of B 32 will have on the criminal justice
system.

page__z_ ot



CONTINUATION of FISCAL NOTE ANALYSIS
For Bill/Resolution No.  SB 32

Some law enforcement officers who work primarily in the drug’
enforcement area believe that the new law could potentially result in
"thousands"” of new misdemeanor cases a year. They believe that the bill
would cause an increased enforcement effort both in the areas not now
covered by existing law and against persons who commit minor offenses
which are already against the law. A great number of the new cases
would arise from situations where law enforcement officers now commonly
discover small amounts of marijuana (aswhen an officer responds to a-
domestic disturbance call and sees somemarijuana plants in a person's
home, or when a person is arrested fora minor offense and a routine
search for weapons reveals some marijuana cigarettes in the person's
pocket, for example). Incidents of this sort occur frequently mw, but
do not generally result in any criminal prosecution for the marijuana’
possession. Many of these cases are likely to be referred for criminal
prosecution if SB 32 becomes law.

Prosecutors generally predict a lesser number of new potential
criminal cases under SB 32 than do police. Once the public becomes
aware of the new law, people are likely to be more careful about not
allowing marijuana or smoking paraphernalia to be exposed in plain view
in their homes, for example. Judging from the number of minor marijuana
offenses prosecuted prior to the Ravin decision in 1975, prosecutors
expect a "few hundred" new criminal cases a year.

Cases which are accepted for prosecution will require attorney
time both at trial and in preparation for trial (i.e., preparation of
search warrants, response to defense motions, evaluation of results of
laboratory analysis, pretrial witness preparation, etc.). To handle
screening of the expected case referrals, and to prosecute the

additional cases, the criminal division will require the addition of at
least two Attorney Il positions in Anchorage. It is anticipated that a
half-time attorney will also be needed in the Fairbanks District

Attorney's office.

This fiscal note reflects the fact that the pretrial diversion
program will be entirely eliminated in FY 88. Anticipating that more
than fifty per cent of defendants would qualify for diversion, we must
prepare for a gross increase in the number of cases that will go to
trial.

3. Public Education

In order to inform the public of the changes in the law, the
Department of Law will develop and disseminate public notices explaining
the new law. These notices will include newspaper ads and brochures,
and will be modeled upon the public education notices which were
distributed statewide in connection with the new QYUy law in 1982 and
the new DWW and drinking age laws in 1983. Based upon experience with
these earlier notices, approximately $18,000 will be needed to cover the
costs of writing, layout, typesetting, publication, and distribution.
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CONTINUATION of FISCAL NOTE ANALYSIS
For Bill/Resolution No 58,32

In addition to the costs explained above, it is anticipated
that the passage, of this bill will result in increased costs to other
components of the criminal justice system, including law enforcement,
the courts, the public defender agency, and corrections.
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CONTINUATION of FISCAL NOTE ANALYSIS

For Bill/Resolution No. SB 32

Fiscal Analysis

1. Defending the New Law
Admin. & Support Component/Prose. - BRU
Object

Contractual Services -
Professional fees scientific experts
120 hrs. X $100 = $12,000

Experts' staff support, preparation
of exhibits, written testimony
50 hrs. X $40 = $2,000

Experts' travel to attend hearings

and offer testimony

6 trips X 4 days X $80= $1,920 subsistence
6 trips X $1,500 = $9,000 travel

Total

$12,000

2,000

1,920
9,000

$24,920

This amount will be required for both FY 83 and FY 89,

both trials and appeals.

cover



CONTINUATION of FISCAL NOTE ANALYSIS

For Bill/Resolution No. SB 3?

Fiscal Analysis - (cont'd)

2. New Criminal Cases

Third Judicial District - Anchorage

Atty 111 Atty 111
(PFT) (PFT) Total
Personal Services 62.6 62.6 125.2
Travel - Witness travel
subsistence, atty. travel 1.8 1.8 3.6
Contractual Services
office commo. equip, repairs 2.4 2.4 4.8
copy - postage 1.2 1.2 - 2N
7.2
Commodities - Ongoing
office consumables 1.8 1.8 3.6
Law library 1.2 1.2 2.4
Commodities - one time
New position materials 1.2 1.2 2N
8.4
Equipment - one time
New position equipment 1.5 1.5 3.0
73.7 73.7 147.4

pace__i of



CONTINUATION of FISCAL

For Dill/Resolution

Fiscal Analysis - (cont'd)

No.

Fourth Judicial District - Fairbanks

Personal Services

Travel - Witness travel
subsistence, Atty. travel

Contractual Services
office commo., equip, repair
copy - postage

Commodities - Ongoing
office consumables
Law library

Commodities - one time
New position materials

Equipment - one time
New position equipment

pace

of

NOTE

SB 32

ANALYSIS

Atty. 111

(PPT)

35.7

1.8

=N
N B

==
N

1.2

1.5

Total

35.7

1.8

=N
SN

Lol
N O

1.2
4.2
1.5

46.8



CONTINUATION of FISCAL NOTE ANALYSIS

For Bill/Resolution No. SB 32

Fiscal Analysis - (cont'd)

3. Public Education
Admin. & Support Component/Prose. BRU
Object Total
Contractual Services - one time
writing, layout, typesetting,
publication and distribution of
public notices and information

brochures describing the changes
in the law. 18.0 18.0

18.0

Summary of Expenses

New

Defending Criminal Public
the new law Cases Education Total
Personal Services 160.9 160.9
Travel 5.4 5.4
Contractual 24.9 10.8 18.0 53.7
Commodities 12.6 12.6
Equipment 4.5 4.5
24.9 194.2 18.0 237.1

Ccsts beyond FY 88 include a 3 per cent inflation factor, less one-time
items. The costs for defending the new law will occur in both FY 88 and

FY 89 and they will be eliminated thereafter.



Position Title
Attorney 111

Time Satws Staff Months
PFT 24

Type of Bxpenditure;
1 2

Sinrv 98,380

Berefits 26,834
Premium Pay

Cther
Total Personal Servicss 1 SSi

Travel
Contractual
Oorr_rmdities
Equipent
. Cther
Total Cost

Funding Source for Tola! Gost
Federal Receipts 1002

G F Mitch 1003
General Fund 1004
I-A Receipts 1006
CIP Receipts 1061
Other
im

Agency

Request For
DRU

N e w Position Component

t- H' M
v w2 s
125,214

3,600
7,200
8,400
3.000

147,414

147,414

No. of Positions Range/Step Darg. Unit
2 PX

_ 22A
Location Hection District
EBA - Anchorage
Justification

These two full-time attorney positions are
required at Anchorage to handle the influx of new
cases that will result when marijuana violations,
or any use of marijuana, which is not now a
violation, become misdemeanor offenses.
Prosecutors expect that at least a few hundred
such offenses will occur each year as a result of
the enactment of this bill. These positions will
be responsible for prosecuting those new cases
that are brought in the Third Judicial District
and handling appellate Dbriefs and appeals
hearings. Because these new cases will be classed
as misdemeanor offenses, allocation of the
positions to the Attorney III level is
appropriate.

Department of Law FY 88
Prosecution Page 1 of -
Third Judicial District Revised Dete



Position Title

N ew Position

No. of Positions Range/Step Darg. Unit
1 22A PX

Attorney 111
Tinv: Statu] Staff Months Location Election District
PPT 12 JBA - Fairbanks 16
Justification
Type of Bxpenditure Amount This permanent part-time position at Fairbanks is
1 2 3 required to handle the influx of new cases that
Sinrv 28,128 will result when marijuana violations, or any use
Berefits 7.576 of marijuana, which is not now a violation, become
Premium Pay misdemeanor offenses, Prosecutors expect that at
Other least a few hundred offenses will occur each year
Total Personal Services 35,704 as a result of the enactment of this bill. This
Travel 1,300 position will be responsible for prosecuting those
Contractugal 3,600 new cases that are brought in the Fourth Judicial
Commodiities 4,200 District. Because these new cases will be classed
Eouipent 1.500 as misdemeanor offenses, allocation of the
. Uther position to the Attorney Il1l level is appropriate.
Total Cost 46,804
\ %w *
Funding Source for Total Cost
Federal Receipts 1002
G. F. Match 1003
General Fund 1004 46.804
I-A Receipts 1006
CIP Receipts 1061
Cther
Agency Department of Law
Request For : Y P ; FY 88
BRU Prosecution Page 2 of )

Fourth Judicial District Revised Dale



STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Bill Version . SB32

REQUEST:

Revision Date:
Title :"An Act

Sponsor: Sen. Fischer
Requestor: Judiciary

relating

to marijuana..."

. Sen Faiks

EXPENDITURES/REVENUES:

OPERATING

PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES

EQUIPMENT

LAND & STRUCTURES

GRANTS, CLAIMS
MISCELLANEOUS

TOTAL OPERATING

CAPITAL |

REVENUE

FUNDING:

GENERAL FUND
FEDERAL FUNDS
OTHER

TOTAL

POSITIONS:

FULL-TIME
PART-TIME
TEMPORARY

ANALYSIS

See attached

N
Prepared by
Division :

FY 87

(Thousands of Dollars)

FY
146

FY 88

140.9
-0-
27,3 1

2.0
3.0

-0 - 173.4 159

(Thousands of Dollars)

-0- 173.4 159

173.4 159

to

(Attach a separate page if necessary)

analysis

Approved hy Commissioner :

Agency:

Distribution (by preparer):
Legislative Finance -
Legislative Sponsor
Requestor

Office of Management and Budget

Impacted Agency(ies)
Senate Secretary

..Pall,"c

.5

N o

Ddfet Jer

Publish Date :

Agency Affected: Deot.
BRU .

Components :

"Public

Third Judicial

of Administration
Defender Acencv

District

Fourth Judicial

FY 90
152.3

89

.0 165.3

.0 165.3

165.3

.0

.0 2.0

FY 92
164.7

.FY 91
158.4

171.9 178.7

171.9 178.7

178.7

171.9

2.0 2.0

279-7541

Phone :,

D ate

Feb. 20, 1987

Hnte »

Agency



This bill

CONTINUATION or FISCAL NOTE ANALYSIS

-For Bill/'Resolulion

would

possession of marijuana in

significant

Agency and

number of new cases
the O ffice of Public Advocate.
the Public

2.5 new attorney positions
in Anchorage and an Attorney

Attorney

100

200

300

400

500

Attorney 111
Attorney 111

Travel

Contractual

Supplies

Equipment

re-institute
any amount or
for the

the prosecution

while

N

n

SB32

location

of offenses

and would

Department of Law,
The Department of Law is reauesting
requesting an

Defender Agency

Il in Fairbanks

BUDGET ANALYSIS

Anchorage
Fairbanks

Space,

Litigation,

Lav/ Library,

One

page

time

2

of _

66.1
74.8

phone, etc.

one time

office,

10.0
17.5

etc.

Total

re

the

is
for

sult in
Public

a total

140.9

relating to the

a
Defender

of 173.4.



Cormonent Third Judicial District

Disopp.

il : o No. of Positions Bar~Unit C«iy&: rt>y>::
Fosilion Title A'ttorney H—IT Kan"2 A ,CP y Apprt>y
lime Status Staff Months RP Number Location Flection District
PFT 12.0 Anchorage 92
Justification
Tvpe of Fxpendilurc Amount
1 2 3 This bill would result in a significant increase
Snhrv 49.140 XEXFXEXFXVXVXVXVXVX* in criminal prosecutions as it would apply to
ncue fils 16,980 any amount of marijuana in any location. The
Premium Pay Public Defender Agency is reauesting an Attorney
Other Il for Anchorage plus an additional 17.5 (one
Total Personal Services uu/i.ru time) in contractual to litigate the
Travel -0 - constitutionality of this bill.
Contractual 22,500
Commodities 1,000
Lquipmeni 1, 500
" Oilier
Total Cost 91,120
Receipt Code Fundinfi Source
Federal Receipts 1002
G. F. Match 1001
General Funds 1004 91,120
I-A Receipts 1005
Program Receipts 1028
CIP Receipts 1061
Other
For U&M Use Only
Key Number - -
Agency DePt* Administration
Request For | Fy 87
[BUU Public Defender Agency Pace
1ti f 4
New Position _ °
Revised Dale



Position Title Attorney 1
Itine Status Staff Months

PFT 12.0

Tvpc of Fxpendilurc
1 2
56.244

Salary
1B ,551

Bene fits
Premium Pay
Other
Total Personal Services

Travel
Contractual
Commodities
Fquipmcii!
Other

Total Cost

Funding Source
Federal Receipts
G. F. Match
General Funds
I-A Receipts
Program Receipts

CIP Receipts

Receipt Code

Other

For U&M Use Only
Key Number

No. oflPositions KanAzA,CP larfj Unil Gov.: Am’w P»sopp.
RP Number Location Flection District Leg.
Fairbanks 94
Justification
Amount
3 This bill would result in a significant increase
in criminal prosecutions as it would appIyTrt]ce>

any amount of marijuana in any location.
Public Defender Agency is reauesting an Attorney
for Fairbanks to respond to the anticipated
increased caseload.

XXVXFXVXFXFX*X*X VX, X

XXX XX VXVXVXVXVX* 111

74,795

-0 -

5,000

1,000

1,500

82,295
I(HP
mnt

1004 82,295
1005
1028
1061

Agency DePt‘ ~ Administration

Request For
New Position

BRU Public Defender Agency

Fourth Judicial District

Component

Pane
Revised Dale

FY 87



STATE OF ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE
Bill Version : SB 32

REQUEST: Publish Dale :

Revision Date: L Agency Affected Administration

Title: "An Act relating to gMy.Office of Public Advocacy
marijuana. ..l

Sponsor: Fisclier, Faiks Gorponens :

Requesta: Senate Judiciary

EXPENDITURES/REVENUES: (Thousands of Dollars!

OPERATING | FY 87 FY 88 FY 89 | FY 90 FY 91 | FY 92
PERSONAL SERVICES -0 - 93 .4 97.1 101.0 105.0 1109.2
TRAVEL 0 0 0 0 1 0
CONTRACTUAL fin.n fi? . & fid .q 67.5 1 70.2
SUPPLIES 2.0 2.1 2.2 2.3 I 2.4
EQUIPMENT 9.3 0 0 0 1 0

LAND & STRUCTURES
GRANTS. CLAIMS
MISCELLANEOUS

TOTAL OPERATING 1 -0 - 164.7 161.6 168.1 174.8 181.8

CAPITAL

REVENUE |

FUNDING: (fhousands of Dollars)

GENERALFUND -0 - 164.7 161.6 168.1 174 .8 181.8
FEDERALFUNDS

crruER

eiur\L -0 - 164.7 161.6 168.1 1/4.8 181.8

POSITIONS:

FULL-TIME 2.0 2.0 8.° 2.0 2.0
PART-TIME
TEMPORARY

ANALYSIS : (Attach asgarate paceif necsssay)

Regaedby: Brant McS&ee! Public Advocate Phone: 274-1684
Division: O ffice of Public Advocacy n Datee 2/23/87
Approved by Commissioner:  Garrey Peska Date :

Agency: Department of Administration n '

Distribution (by preparer):
Legislative Finance
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CONTINUATION of FISCAL NOTE ANALYSIS

For Bill/Resolution No. _ SB32

This bill will recriminalize the use or possession of
marijuana at any location and would result in a significant
increase in the number of prosecutions for such offenses.

The Department of Law has requested 2.5 attorney in
Anchorage and Fairbanks in order to enforce this statute. " The
constitutionality of the statute, w hich appears to directlyv
conflict with the Supreme Court's 1975 holding in Raven v. State/
will undoubtedly be tested in extensive trial ard appellate court

proceedings.

The O ffice of Public Advocacy requests one new Attorney

[ position for Anchorage — where the greatest number of
prosecutions is likely to arise — and $60,000 in contractual
funds to pay for representation in other areas and for expert
witness fees necessary for trial proceedings.

Personal Services
Anchorage

Attorney 111
Salary & Benefits = 63,198 63.2

Legal Secretary |
Salary & Benefits = 30,184 30.2

Subtotal Personal Services 93.4

Contractual

Contract attorneys in rural areas
and expert witnesses = 60,000 60.0
Supplies

Stationary & library supplies
for two new positions at
1,000 per position = 2.0

Equipment
O ffice furniture & equipment for
one professional position at 2,429

and one secretary at 6,838 943

Total: 164.7

page "‘1_ of 1



Position Title No. ot positions Range/Step Darg. Unit
Attorney |11 22/A
lime Status Staff Months Location Election District

PFT 12 EBA-Anchorage 8

Justification

Type of Expenditure Amount .
yp P ) 3 The Anchorage OPA office presently has
! 3 attorney positions devoted to criminal
ISIaI"?lr;/” 49rl4n defense. These attorneys are also hand-
ciicfiis ' ' . . .
. 14,058 ling several major cases outside the
Premium Pay
Oilier Anchorage area as staff coverage and
. . travel is more cost effective than
Total Personal Services ' . . .
contracting major cases to private
Travel i
attorneys in rural areas. Current
Contraclual ) )
Commodities caseloads indicate that these three
Equipment attorneys cannot absorb the additional
Uilicr cases which would' result from this
Total Cost 63.198 legislation. It is necessary that
ite & an additional attorney be added to the
Funding Source Cur Tola! Cost Anchorage staff to cover the resultant
i increased caseload.
Federal Receipts 1002
0. F. Match 1003 -
Ocneral Fund 1004 63,198
I-A Receipts 1006
CIP Receipts 1061
Other
°
. " vV s
S 2 B I |
« Agency Administration FY 88

Request For
New Position

BRU O ffice of Public Advocacy

Corrponent Revised Dale




Posilinn Title

Legal Secretary |

ime Status Staff Months

PFT 12

Type of Expenditure

1 2

_ Salarv 22.020

Benefits .8,164

Premium Pay

Other

Total Personal Services

Travel

Contractual

Commodities

Equipment

Other

Total Cosl
Funding Source for Total Cost

Federal Receipts 1002

0. F. Match 1003

Ocncral Fund 1004

I-A Receipts 1006

CIP Receipts 1061

Other

Agency

Request For
New Position

DRU

Component

Amount

30,184

30,184

Vot >

O ffice of

Administration

Public

No. of Positions Range/Step Barg. Unit
1 10/A G

Location Election District
EBA-Anchoraqe 8
Justification

The Anchorage OPA office presently has

positions providing
support to 12 professional
2 vista volunteers, and
The addition of an

full

3 legal
clerical

secretary

positions, the

VGAL program.

with a caseload necessi-

attorney

tates the addition of a legal secretary.
The present ratio of 4 professionals to
each secretary is the maximum that each
secretary can handle. The additional

workload created by an additional attorney

carrying a full caseload cannot be
absorbed by the present secretarial staff.
Advocacy page 4 of A

Revised Dale
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BILL NO:

TITLE:

DATE:
CSSB 32 (HESS) 4/6/87 API?
9 mr
" ; CONTACT: _ .
An Act relating to Major Walter J. Gilmour
marijuana; and providing Acting Director
for an effective date." Alaska State Troopers

Provides for recriminalization of possession of marijuana and an
effective date.

During past years, the crime of possession of marijuana has been

a felony, a misdemeanor, a violation and presently, legal for

possession of certain amounts in the home. The intent of this
legislation is to recriminalize possession of any amount.

The Hlimited manpower and capabilities of the Alaska State
Troopers Drug Enforcement personnel requires that they concentrate
enforcement efforts on the suppliers and dealers of the drug, leaving
little time or resources to actively pursue small amount possession
violators in the home. This "makes sense since suppliers and dealers
usually have on hard substantial amounts of marijuana which 1is
destined for sale in small amounts to individuals anyway and by
removing a substantial amount of the source, more of an effect is
felt on the market than by seizing small amounts from individuals.

Since possession of any amount of marijuana in public, on a
school ground or while operating a motor vehicle is presently a
crime, as well as possession of any amount by a minor, the trooper on
patrol or making traffic enforcement already has the vehicle with
which to arrest and charge when confronted with these situations.

Although passage of this legislation would undoubtedly deter
some people from possessing small amounts iIn the homes because it
would be illegal, the enforcement efforts of the Alaska State
Troopers probably would not change much from its present status, that
being concentration on suppliers and dealers. Passage of this
legislation would, however, bring Alaska®"s marijuana laws in line
with federal laws, as well as the marijuana laws in the other states.

The Division of Alaska State Troopers is neutral on this legislation.

_EM-ZO—.(

William R. Nix
Acting Commissioner



STATE OF ALASKA 1987 LEGISLATIVE SESSION

FISCAL NOTE
Bill Version: CSSB 32 (HESS)

REQUEST Publish Date:
Revision Date: Agency Affected: Public Safety
Title: "An Act relating to the re- BRU: Alaska State Troopers
criminalization of marijuana,
Sponsor: Sen. Fischer Components: Detachments & CIB
Requestor: Senate Judiciary Narcotics

EXPENDITURES/REVENUES: (Thousands of Dollars)
OPERATING Fy 87 Fy 88 FY 89 FY 90 Fy 91 FY 92
PERSONAL SERVICES
TRAVEL
CONTRACTUAL
SUPPLIES
EQUIPMENT
LAND & STRUCTURES
GRANTS, CLAIMS
MISCELLANEOUS
TOTAL OPERATING 0 0 0 0] 0

CAPITAL
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UNDING:: (Thousands of Dollars)
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FEDERAL FUNDS
OTHER
TOTAL
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TEMPORARY

ANALYSIS: (Attach a separate page if necessary)

No fiscal impact is anticipated.
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STATE OP ALASKA 1987 LEGISLATIVE SESSION
FISCAL NOTE

Bill Version: 5B 32
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Supplies « .
Equipment [ T G C (O
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Fiscal Analysis

ALASKA COURT SYSTEM
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ALASKA COURT SYSTEM .
SB 32 - Fiscal Analysis
Personal Services:
Salary  Benefits Total
2 - Court Clerk 11, Range 10B,
Anchorage, PFT - 12 months §45672 $16,580 $62,252
1 ourt Clerk 11, Range 108,
Fairbanks, 12 °months 25,740 §,936 34,676
L - Court Clerk I, Range 10B,
Juneau, TFT - 12 months * 22,8306 §,290 31,126
L - Court Clerk 11, Range l(%B,
Ketchikan, PPT - s months 11,418 4145 15,563
otal Personal Services 143,617

Equipment:  (one-time cost)

Desk, chair, ypewr|ter and filing cabinet
NeW POSItion 11,540

otal First-Year Cost $&55,157
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PREFACE

This report is the work of the many people identified in the
preceding pages, and to fill of them 1 am very ?rateful. |
particularly wish to thank my d|5Uﬂ£U|shed colleagues on the study
committee, ‘upon_whose expert knowledge and critical judgment this
report rests.  They responded conscientiously to all the demands
placed on them, and they did so with a promptness and grace that made

my task easy. o , .
No study of this kind can be carried out without the help of a

skilled statf. We were fortunate to have had the nssistance of a
devoted and,h|Eh|y capable staff team led by Enrigveta C. Bond and
Linda S. Dujack. "They coordinated the efforts of tie committee, the
panel, the consultants, and the Institute of Medicine staff, and they
nlayed the key role in keeping everything on schedule. Moreover,
they carried out this formidable task with tact and common sense. On
behalf of the committee, | wish publicly to acknowledge our
indebtedness to the 1OM staff.* and | also wish to express my personal
thanks to Drs. Bond and Dujack for their unfailing support and
cooperation.

CFinally, 1 owish to acknowledge my appreciation of the editorial
assistance of Wallace K. W aterfall, whose expert touch is evident
throughout this document. Our aim was to write a report in "a clear
and incisive form for the general public." Any success that we may
have achieved s due in no small measure to his efforts

Arnold S. Reiman, MD
Chairman
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SUMMARY

The Institute of Medicine (IOM) of the National Academ¥ of Sciences
has conducted a L5-raonth study of the health-rulated effects of
marijuana, at the request of the Secretary of Health and Human
Services and the Director of the National Institutes of Health, The

IOM appointed a 22-member committee to:

* o analyze existing scientific evidence bearing on the possible

hazards to the health and safety of users of marijuana;
analyze data concerning the posnible therapeutic value and

health benefits of marijuana; , 5

* o assess federal research programs in marijuana;

* identify promising new research directions, and make
sugggedtions zo improve the quality and usefulness of future
resed
*

reh; and _ _ _
draw conclusions from this review that would accurately

assess the limits of Present knowledge and thereby provide a factual,
scientific basis for the development of future government policy.

This assessment of knowledge of the health-related effects of
marijuana is important and timely because marijuana is now the most
W|deI¥ used of oo the illicit drugs available in the United States.
In 1979, more than 50 million persons had tried it at least once.
There has been a steep rise in its use during the Fast decade,
%amcularly,among’ adolescents and young adults, although there has
een 4 |eve||ng-o foin its overall use among high school senigrs in
the past 2 or 3 years and a small decline in the percentage of
seniors who use 1t frequently. Although.-aubstantlally-mogerigh
school students'haveused alCohol-thanhave> aver.used'marijuana, mere
high school aenlorause marijuana 04.a da|Ir,or:.|K»ax.rd*||y. basis -(9
percent) thanvaldehel s percent)., Much of the heavy use of
marijuana, unlike alcohol, takes place in school, where effects on *
behavior, cognition, and psychomotor performance can be particularly
disturbing. “Unlike alcohol, which is rapidly metabolized and,
eliminatedfrom the body, the psychoactive components of marijuana
persist in the body for a IonP time. Similar to alcohol, continued
use of marijuana may cause toferance and dependence. For all these
reasons, it is imperative that we have reliable and detailed

M
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2

information about the effects of marijuana use on health, both in the
long and short term. _ |

CWhat, then, did we learn from our review of the ﬁubhshed , ,
scientific literature? Numerous acute effects have been described in
animals, in isolated cells and tissues, and in studies of human
volunteers; clinical and,ep|dem|oJoP|caI observations also have been
reportedh This information is briefly summarized in the following
paragraphs,

EFFECTS ON THE NERVOUS SYSTEM AND ON BEHAVIOR

We can say with confidence that marijuana Broduces,acute effects on

the brain, including chemical and electrop y5|0|0q|ca| changes. |ts
tclearly established acute effects are on mental functions and
avior. With a {Mverity directly related to dose, marijuana impairs

or coordination and aff%cw trac ]

c ¢ [

C
{
) racking ability and sensory ang
eptual functions impdrtant for safe driving and the operation of
tﬁer machines; it also impairs s

;
short-term memory and 3lows learning.
hher acute effects include feelings of
3
r

0§ , f
eh |
ot 2
e [
h
, euphoria and other mood

n?es, but there also are disturbing mental phenomena, such as
periods of anxiety, confusion® or psychosis.

There i not yet any conclusive evidence as to whether prolonged
use of marijuana causes Eermanent changes in the nervous system of
sustained impairment of brain function and behavior in human beings.
In a few unconfirmed studies in experimental animals, impairment of
learning and changes in electrical brain-wave recordings have been
observed several months after the cessation of chronic administration
of marijuana. In the judgment of the committee, widely cited studies
purporting to demonstrate that marijuana affects the gross and
microscopic structure of the human or monkey brain aré not convincing;

much more work is needed to settle this Important point, ,
Chronic relatively heavy use of marijuana is associated with

I
D
m
p
0
0
C
b

K

behavioral dysfunction and mental disorders in human be|n%s, but
available evidence does not establish if marijuana use under thhse
circumstances 15 a cause or a result of the mental condition, ‘'here
are similar problems in interpreting the evidence linking the use of
marijuana to subsequent use of other illicit drqu,,such as heroin or
cocaine, Association does not prove a causal relation, and the use

of marijuana may merely he symptomatm of an undeHY|ng disposition
to use psychoactive drugs rather than a "stepping stong" to
involvement with more dangerous substances. It Ts also difficult to
sort out the relationship between use of marijuana and the complex
symptoms known as the amotivational syndrome.” Self-selection and
etfects of the drug are probably both contributing to the
motivational problems seen in some chropic users of marijuana,

Thus, the long-term effects of marijuana on the human brain and
on human behavior remain to be defined.” Although we have no
conV|nC|n% evidence thus far of any effects persisting in human
beings after cessation of drug use, there' may wall be subtle but
}@C%%%?ggdphy5|cal and psychological consequences that have not been
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EFFECTS ON THE CARDIOVASCULAR AND RESPIRATORY SYSTEMS

There is good evidence that the smok|n%,of marijuana usually causes
acute changes in the heart and circulation that are characteristic  of
stress, but there is no evidence to indicate that & permanently
deleterious effect on the normal cardiovascular system occurs.  There

e
s good evidence to show that marquana increases the work of the
¢

|
heart, usually by _raising heart rate and, in some persons, by raising
blood pressure. “This rise in workload poses a threat to patients
wsﬁh hypfrtens|on, cerebrovascular disease, and coronary
atherosclerosis,

[0

. Acute exposure to marijuana smoke generally elicits broncho-
dilation; chronic heavy smoking of marijuang causes inflammation and
pre-neoplastic changes in the airways, similar to those produced by
smoking of tobacco. Marijuana smoke is a complex mixture that not
only has many chemical components (including carbon monoxide and
'}ar") and brological effects similar to those of tobacco smoke, but

also some unigue ingredients. This suggests the strong possibility
that prolon%ed heavy smoking of m anzuana,,l|ke,tobacco, will lead to
cancer of the respiratory tract and to serious impairment o{llung

function. Although there is evidence of impaired lung function 1n
chronic smokers, no direct confirmation of the likelihood of cancer
has yet been provided, possibly because marijuana has been widely
smoked in this country for only about .o years, and data have not
been collected systematically n other countries with a much longer
history of heavy marijuana use.

EFFECTS ON THE REPRODUCTIVE SYSTEM AND ON CHROMOSOMES
Although studies in animals have shown that A-9-THC (the magpr
Bsychoacuve constituent of marijuana) lowers the concentration in

lood serum of pituitary hormones (gonadotropins) that control
reproductiva functions, it _is not_known if there is a direct effect
on reproductive tissues. Delta-9-THC appears to have a modest
reversible suppressive effect on sperm Eroduct|on In men, but there
1S no proof that it has a deleterious effect on male fertility,
Effects on human female hormonal function have been reported, but the
evidence is not convincing.  However, there is convincing evidence
that marijuana interferes with ovulation in female monkeys. No
satisfactory studies of the relation between use of marijuana and
female ferfility and child-bearing have been carried out. Although
A-9-THC is known to cross the placenta readily and to cause birth
defects when administered in large*doses to experimental animala, no
adequate clinical studies have been carried out to determine if
marijuana yse can harm the human fetus. There is no conclusive ,
idence of teratogenicity in human offspr|ng, but a slowly developing

low-level effect might be undetected bY the studies done so far
e effects of marijuana on reproductive function and on the fetus
e ounclear; they maY prove to be negl|g|ble, but further research to
tablish or rule out such effects would be of great importance
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Extracts from marijuana smoke particulates ("tar") have been
found to groduce dose-related mutations in bacteria; however,
A-9-THC, by itself/ is not muta?emc. Marijuana and A-9-THC do
not appear to break chromosomes/ but marijuana may affect chromosome
segregation during cell division/ result|n% in an abnormal number of
chromosomes in daughter cells, Although these results are of
concern/ their clinical significance 1S unknown,

THE IMMUNE SYSTEM

Similar limitations exist in our understanding of the effects of
marijuana on other body systems. For examplel some studies of the
immune system demonstrate a mild/ immunosuppressant effect on human
beings/ but other studies show no effect.

THERAPEUTIC POTENTIAL

mmittee also has examined the evidence on the theragquc,
marijuana in a variety of medical disorders. Preliminary
gest that maru\uana and its derivatives or analogues might
n the treatment of the raised intraocular pressure of
nthe control of the severe nausea and vomiting caused by
otherapy/ and in the treatment of asthma. There also s
stituent (cannabidiol)
fepileptic

cancer
tue

5 0

her nervous system
[m

I

|

|

some pr
might b
Selzure
disease |
needed. Because marijuana and A-9-THC often pr
Psychotropm or cardiovascular side-effects tha
herapeutic usefulness/ particularly in older p
therapeutic potential probably lies in the use
of marijuana derivatives with higher ratios of
undesirable effects,

|
em
iminary evidence that a marijuana con
helpful in the treatment of Certain type
[ ag well as for spastic disorders and ot !
. Butr in these and all other conditions/ much more work is
duce troublesome
imit their
ents/ the greatest
synthetic analogues
r

erapeutic to
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THE NEED FDR MORE RESEARCH ON MARIJUANA

The explanation for all of these unanswered questions is insufficient
research. Vineed to know much more about the metabolism of the
various marijuana chemical compounds and their biologic effects.

This will require many more studies in animals/ with particular
emphasis un subhuman primates. Basic Elharmacologm information
obtained in animal experiments will ultimately have to be tested in
clinical studies on human bemqs. _ ,
CoUntil 10 or 15 years ago/ there was virtually no systematic/
rigorously controlled research on the human health-reldted effects of
marijuana and its major copstituents. -Even now, when standardized
marijuana and pure synthetic cannabinoids are available for
experimental studies’, and good qualitative methods exist for the
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measurement of A-9-THC and its metabolites in body fluids, well-
designed studies on human be|n([1,s are relatively few, There are
diffrculties in studying the clinical effects of marijuana in human
beings, é},arncu arl% the effects of long-term use, And yet, without
such studios the debate about the safety or hazard of marijuana will
remain unresolved. Prospective cohort studies, as well as retro-
spective case-control studies, would be useful in identifying long-
term _behavioral and b|0|0?|pa| consequences of mamAuana Use.

The federal investment in research on the health-related effects
fomarijuang has been small, both in relation to the expenditure on
ther iflicit drugs and in absolute terms. The committee considers
he research particularly inadequate when viewed in [ight of the
xtent of marijuana use n this country, especially by young people.
We believe there should be a greater investment in’ research on
marijugna, and that investigator-initiated research grants should be
the l%nmary vehicle of support, N

he committee considers all of the areas of research on marijuana
that are suEported by the National Institute on Drug Abuse to be
important, but we did not judge the appropriateness of the allocation
cf resources among those areas, other than to conclude that there
should be increased emphasis on studies in human beings and other
primates. Recommendations for future research are presented at the
end of Chapters L-7 of this report.

0
0
t
¢

CONCLUSIONS

The scientific evidence published to date indicates that marijuana
has a broad range of psychological and biological effects, some of
which, at least under certain conditions, aré harmful to humap
health., Unfortunately, the available information does not tell us how
serious this risk may be. , ,

Our major concluSion js that what [ittle ve know for certain
about the effects of marijuana on human health**-and all that we have
reason to suspect—justifies serious national concern. Of no less
concern 1s the extent of our |%norance about many of the mos. basic
and important questions about The drug, Our major recommendation is
thot there be a greatly intensified and more comprehensive program of
resee}rch into the effects of marijuana on the health of the American
people.



INTRODUCTION

The Institute of Medicine (IOM) of the National Academy of Sciences
has undertaken this review and analysis of the health-related effects
of marijuana* at the request of the Secretary of the Department of
Health and Human Services (DHHS) and the Director of the National
Institutes of Health (NIH).

Scientific;controtersy and'public eonfusiorr"about marijuana,
continue unabated" and- perfiape™eventare®expendingv notwithstanding
numerous reports on the topic from authoritative agencies and
organizations (Fifth, Sixth, Seventh, and Eighth Annual Reports from
the Secretary of Health, Education and Welfare to the Con‘gress on
Marijuana and Health: Fehr, et al., Cannabis; Adverse Effects on
Health, 1980a; Tinklenberg, Marijuana and Health Hazards and _
Marijuana in the '80s, a report of the Council on Scientific Affairs,
the American Medical Associatio 980). Increasing use of this

J

0 1

n .
substance and growing concern about its possible long- and short-term
consequences for human health have added some urgency to the need for
reassessment of the available data. Interest has been further
hm&;_htened by recent suggestions that marijuana maY also have some
medical therdpeutic value, which only intensifies the debate about
what our Pu,blm policy towards marijuana ought to be. ,

With this as background, the Secretary of Health, Education, and
Welfare, Joseph A. Califano, Jr., in a press statement on April 18,
1979, announced the intention of his department to undertake a review
that would ™. .. assess the information and scientific work now
available on the effects of marijuana.” He followed that with a
memorandum on May 16, 3979, to Donald S. Fredrickson, Director of NIH
In which he further stated;

This review must be undertaken by an independent scientific
body that has not staked out a position in this highly
controversial field. This review should ba conducted by a

oThe terms marijuana and cannabis will be used interchangeably in

this report. Strictly speaking, they are not synonymous; cannabis is
the more general term’. (See Glossary, page 9.

6
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group of distinguished biomedical and clinical scientists and
should involve “thorough, systematic review and analysis of
the research literature. .. . The report should identify the
most urgently needed and promising lines of inquiry to build
firmer base for decision-making in years to come, The
information should be available Tn a clear and incisive form
or the general public.

While the Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA) and "its National Institute on Drug
Abuse (NIDA) have provided leadership in research related to

0I0?|ca| and health effects of marijuana, it is moat impor-
nt that we have a review by an independent nongovernmental
dy, such as the Institute of Medicine. In order to avoid
en the appearance of a conflict of interest inasmuch as
is review will cover part of the research plan of

|ADAI\/]HA-NIDA, | believe 1t is important that the National
N
58

d
I
f

stitutes of Health serve as the responsible DHHS agency for
eing that such a review is conducted.

Following Mr. Califano's resignation, subsequent secretaries have
confirmed to the Director of the NIH their desire to see this review
carried forward. Accordingly, a contract between the NIH and the [OM
was executed to provide for a study to commence September 30, 1980,
and be completed by December 29, 1981,

THE COMMITTEE'S TASK
Under this contract, the IOM agreed to appoint a committee to:

,analyze existing scientific evidence bearing on the possible
hazards to the health and safety of users of marijuana;

o, analyze data copcerning the possible therapeutic value and
health benefits of marijuana; , ,

. assess federal research programs in this area;

b, identify promising new research directions, and make
suggestions to |mFr0ye the quality and usefulness of future research;
. draw conclusions from this review that would accurately
assess the limits of Present knowledge and thereby provide a factual,
scientific basis for the development of future government policy.
Such an assessment also should ‘be helpful to private citizens who

want to make their own informed decisions about this subject.

The _committee's_charq_e specifically excluded the analysis or
formulation of public policy.

PROCEDURE FOR THE STUDY

Primary responsibility for the conduct of the study was vested in a
steering committee of 2o biologists, behavioral scientists, and
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clinicians. Although they all were ex(Fe.rts in relevant disciplines,
only a few had previously been Involved in the study of marijuana or
had taken public positions on the subject. The committee was divided
into fix. panels, each concerned with maHor scientific areas:
cardiovascular and respiratory system effects; neuro,bmloPmal
effects; epidemiological, behavioral, ang Fsychosomal effects,
reproductive biology and effects on the fetus; pharmacology, cell
biology, and immunology; and genetic and oncogenic effects. Each
panel was chaired oy a member of the committee and usually had one or
more additional committee members and several expert consultants
Whose names _aﬁpear in the front of this report. The committee also
consulted wit man% other experts, in the course of its work and
received valuable help from many fataona and organizations, ,

The full committee met five times to coordinate and assess its
progress. In the intervals between these meetings, the panels held
their own independent sessions and various ad hoC working ?roups met
as necessary. The chairman and members of the committee staff were
invited observers at the Conference on Adverse Health and Behavioral
Consequences of Cannabis Use, which was sponsored by the Addiction |
Research Foundation (ART) of Ontario and the World Health Organization
(SWHO) and held in Toronto, Canada, from March 30 to April 3, 1981,

ther members of our committee serveqd as workmq members of that
conference. We were also fortunate in bemg{ able to work closely

with members of the ARF/WHO conference staft and havmq access to all
the documents prepared for the Canadian meeting as well as the
revised draft of the summary report of the conference (1981).
~The committee- bega.n:b¥ s%stemaucalllly reviewing"all the-* e
literature published-sine® 1875 on-aarijuana and related subjectsr -
which had been collected by our staff-througfra Medline computer
searchi  Earlier literature was selectively examined, as were a
variety of other documents, reviews, and monographs on the subject.
Our objective was not merely to compile and summarize, but also to
evaluate the evidence critically and, with the aid of our consultants,
form some Aud%ment of the quality and reliability of the work. Our
report 1s an assessment of what Ts and 1a not &

I
best |,nterPretati0ns of the scientific literatur
attention h

yown, based on our

e. We confined our
e primary sources of
field to select the

0 published scientific articles as t
|

information, relying heavily on experts in each

relevant papers and help us interpret the data, _

TOinSbSsiia .siidAhlspsjfe imf— mtimm and opinions from the- public and

o O , , effects of marjjuana,

we:unBticai*e<L wei**em-reepenees in'a notice'ln"the Te&etal-Kbglater of

Fehsmssy«y*T5tn, Responses were received and icorporated into the
records of ‘the committee. (See Appendix A for a complete
description.) The responses fell ‘into three categories:

1. The dangers of marijuana. Letters in this cate%ory came from
mothers whose children were using ¢? had used marijuana. These
parents believed that d_ru? use by their children led to a lack
motivation and loss of interest in school and other activities.
Letters about the harmfulness of the use of marijuana were also
received from physicians and scientiats,

0f
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2. The therapeutic potential of marijuana, Half of the
res&pnses were from people who used marijuana illegally for various
medical problems and who urged that it be made easily available to
patients, Several letters submitted by Ie?|ﬂators and doctors
described problems in obtaining marijuana for therapeutic use (see
Appendix B). A,gmuP interested in the legitimate medical use of
cannabis emphasized the need for continuing investigation into the
numerous constituents of the marquana plant for therapeutic uses.

. Support of general use and legalization of marijuana,
Letters were received from individuals and groups favoring the use of
marijuana and actively promoting its legalization,

This report covers most of the concerns expressed by the public
except the question of legalization, The various statements included
many opinions_and much angcdotal evidence from laymen and
scientists. The committee took note of this matérial, but has not
C|ted,anY of 1t in this report unless it was supported by published
data in the scientific literature.

THE ORGANIZATION OF THE REPORT

This report is divided into eight chapters and a summary. The
summary includes the principal findings and conclusions of the study,
together with suggestions for future Tesearch, ,

The first chapter reviews what is known -jhout the chemistry and
pharmacology of marijuana. Chapter 2 deals with the epidemiology and
demograﬁhy of the use of marijuana in the Jnited States. The next
three chapters discuss the effects of marijuana on cells, tissues,
organs, and biological s¥stems. Chaptrr o deals with behavioral and
psychosocial effects. Chapter 7 discusses the present status of
I an#uana as 4 therapeutic agent. Chapter s describes and analyzes
the federal research Ero%ram on marijuang.

This report is intended to be intelligible to readers who arenot
expert on the subjects at hand. We have tried. to use technical
language only where accuracy would be compromised by leas precis
terms, and to keeR the discussions as brief and as Clearly state
IS consistent with our obl|%at|0n to present avalid critique o

of knowledge in this field. — Although wehave surveyed th
ture as thoroyghly as possible, our citations are selectiv
ther than exhaustive, "hecause they are intended to illustrate or
cument only the key points in the discussion. For comprehensive
bl|%%g%ph|es, see Waller et al., 1976; Abel, 1979; and Kalant et

B
d as
fthe
£
:

GLOSSARY OF TERMS FOR MARIJUANA-RELATED PRODUCTS

CANNABIDIOL ﬁBD) and CANNABINOL (CM@ are major cannabinoids
generally present in cannabis (see CANNABIS and CANNABINOIDS).
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CANNABINOIDS are a class of 21-carbon compounds present in
nnabis aa'.iva. The basic structure contains a six-raembered
droaromatic ring and a benzene ring joined by a pyran moiety (see
gure 1-1in Chapter 1), Derivatives include a number of carboxylic
1ds, their analogues, ‘and transformation ﬁroduc_ts. _

CANNABIS is a general term for any of the various é)repara,nons 0f
the plant Cannabis sativa and the cannabinoids obtained from it.
"Cannabinoid" is a generic term for a class of compounds. Cannabjs
sativa, also called "hemp, is an herbaceous annual plant that readily
grows In temperate climates. Depending on the geographic region, and
other considerations, the various natural preparations of cannabis
possess different phz,smal chargcteristics 2n<?  "centrations of
cannabinoids. Cannabis preparations may contact, over 420 different
compounds; of these, 61 have been identified as cannabinoids, many of
which possess some biological activity. Marijuana, hashish, and
tetrahg,drocannabmol are examnles of different forms or components of
cannabis,
.~ HASHISH s a resin, generally more Eptent than marijuana, which
i obtained from Cannabis sativa by shaking, pressing, or scrapmq
the leaves and flowers of the plant and usually contains some of the
3

latter,

MARIJUANA is a general term for crude preparations obtained from
the plant Cannabis Sativa and is a mixture of crushed leaves, twigs,
seeds, and sometimes the flowers of this plant. In the United ,
States, the term "marijuana” has often been used interchangeably with
cannabis to refer to any part of the Plant or extract theréfrom or
any of the synthetic cannabinoids that induce somatic and psychic
changes in man. _ _ 5

 SINSEMILLA is a seedless variety of high-potency marijuana,
originall %rown in California. ,

TETRAHYDROCANNABINOL (THC) is ong of the major groups of
cannabinoids. Delta-9-THC *is the principal active Constituent in
natural cannabis [preparatmns. Delta-9-TBC is also known as,
A-I-TBC, by a different system of nosMnclature. (In the United
States, che A-5-THC content of marijuana ranges from unmeasurable
amounts to about,s peccant,) Another active isomer, A-e-THC, i
less often present in marijuana and tyﬁmally occurs in minute
amounts.  Many derivatives of A-9-THC have been synthesized,

ﬁa
H
ac
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CHEMISTRY AND PHARMACOLOGY
0P MARIJUANA

The cannabia Flant (Cannabis sativa) thrives under a variety of
%rcwrng conditions. |t has been cu rvated for centuries# mainly for
eap fibers but als 0 for It psychoacnve and putarve medrcmal
properties (Abel# 1980; Turner et al.# 1980). "Although t
behavioral and psychologrcal effects were well described |n
literature of the nineteenth century (Kalant and Kalants 1968)% the
complex chemrstry and pharmacology of the cannabis plant discouraged
extensive investigation until about IS years ago.

The most prominent effects of cannabis are on psychologica
phenomena and behavior. Psychopharmacology and behaviora
pharmacology have develoPed as divisions of scientific inquiry only
over the past 25 years; therefore# the older cannabis literatures no
matter how vaIuabIe for observatrons on other matters# does not
provide a basis for quantitative pharmacological analysis and
evaluation,

EarI Fharmacologrsts could work onlh With crude extracts of the

plant gh the general structure of the cannabinoids (Figure 1)

was known bx , urn of the century, the pa i'icular canpabinolds

that were r entr r earIy and were available as pure supstances were

largely devoid of the characteristic psychoactive and other

pharmacologrcaleffec S f cannahis, ~Synt henc cannabinoids with

cannabislike activity be came avarlable in the 1930s. |t was not

unt il 1964 that an active rn%redren tof cannabis was ident rfred 2
A-9- taHahydrueannahrncl (THC) and synthesized (Fr%ure 1) (Gaoni

and Mechoulam# 1964; Mechoulam and Gaoni# 19654 19 7). In “the

m|d19605# the isolation and shnthesrs of the main ps Kchoacrve ,
component of cannabis and related cannabinoids# together with a rapid
increase in the use of marijuana by middle class North American
students# stimulated_scientific activity (Waller et al., 1976; Waller
tal.# in press; This chap terg an overview of cannabis chemistry
and pharmacology emphasizes difficulties in the study of thrs drug
(explored further in subsequent chapters) and in evaluating t

literature.



CH, CjHn
A-9-THC Cannabinol

Cannabidiol L1-hydroxy-A-9-THC
FIGURE 1 Cannabi.-oid structures.

CANNABIS CHEMISTRY
Chemistry of the Plant
ontains
s DUt
Table-1).

Cannabis, the crude material from the plant Cannabis sativa,, ¢
hundreds of chemicals. Most of these e found in other plant
61, termed cannabinoids, 'e-are'unigue -to- the- cannabis Flan
Natural and most synthetic cannab|n0|d are-relatively |nso|ubl Wi
Water, but dissolve in fats and fat solven ts and are therefore cal
lipid soluble.

A single cannabinoid, A-O-THC, produces almost all the char**
acteristic specific pharmacoJoan“'* fects of the comglex crude
cannabis mixtures, A nump -atic cannab|n0|ds ave Rharmaco
logical effects similar tc Other cannapinoids in t
plant, for example, cannabiitol (Figure 1}, are-elmoet-.inecties
pharmacol08|0*4 CAUMPI4% tareoti wiedSAf-we- to modify Its?
actions, One cannabinoid, cannabidiol (CBD) can |nf|uence the

N
e

metabolism of another, A-9-TH C (Siemens et al.. 976). A fe$
cannabinoids haveeffeet»‘*qB ezdlff*rsnt fre®~ I**f« raG* -For
example, cannab|d|0IMFIncre*') His*relatively* [ittle psychoactive' A
and cardiovascula be*effective-anticonvulsant (Karler And
Turkanis» 1981)-,
Inveanator hsve chemmally altered the A-9-THC molecule in
an attempt Yo determine which of jts structural elements are required
produce behavioral or other effects (Mechoulam et al., 0
Stud|es of structure-activity reIat|onsh|ps imdicate that, to produce
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TABLE 1 Chemical Constituents of Cannabis Preparations

1. Cannab|n0|ds 61 known

Cannabigerol (CBG) type: & known
b. Cannabichromene (CBC) type: 4 known
¢. Cannabidiol (CBD) type: T known
d. A-5-Tetrahydrocs annabinol (A-9-THC) type: 9 knowr
e, A-g*Tetrahjarocannabinol A-gq-THC type known
2. CannamecIoI CBL) type: known
%. Cannabielsoin (CBE) type: 3 known
. Cannabinol (CB tmge s known
I, Cannabinodiol (CBND) type: 2 known

type: & known

L. Cannabitriol (CBT)

. Miscellaneous types:” 9 known
L. Other cannabinoids: 4 known
Nitrogenous compounds: 20 known
Amino acids: 18 known

Proteins, glycoproteins, and enzymes: 9 known

(3 o T Y O Y

Sugars and related conpounds: 34 known
s. Hydrocarbons: 50 known

7. Simple alcohols: 7 known

s, Simple aldehydes: 12 known

9. Simple ketones: 13 known

10, Simple acids: 20 known

L1, Patty acids: 12 known

12, Simple esters and lactones: 13 known
13, Steroids: 11 known

L4, Terpenes: 103 known

15, Noncannabinoid phenols: 16 known

16, Plavanoid glycosidei: 19 known

L7, Vitamins: L known

18. Pigments: 2 known

SOURCE: Adapted from Turner, 1980,
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effects on behavior, apxran ring must be part of the three-ring
syBtem, a free phenolic hydroxyl on the aromatic ring at O, and a
lipophilic side chain' (CsHii) at C-3. (Figure 1). Understan,dmgi
chemical structure-effect refationships 1s important to guide the
synthesis of cannabinoids_with differing pharmacological effects.
Diifferent effects of A-9-THC activity by chemical design will

require further syntheses and pharmacological study of a large number
of cannabinoids.

Chemistry of the Smoke

It is impossible to understand the effects of cannabis without
quantitative control of the composition and the amount of the active
substances, that is, control over the dose. Sy*tegmm.c>pharmacology
must therefore be performed using pure compounds. In the United -
States, cannabis usually is smoked, which, complicates the*
pharmacology* , , ,
The sacks from any burnmq plant contains hundreds; of chemichla
that maK have biological effects. -This poses a dilemma for
researchors, because consequences of smoking cannabis cannot be fully
determined Dby studies only of the pure cannabinoids. Studies also
are needed with doses of A-o—THC delivered, however imperfectly, by

smoking.

Tge dose of A-9-TSC obtained from smoking cannabis varies
%r atlg, depending on sany factors (Tabled). ™ First, ths content of
-9-THC depends on the gieneuc background or phenotype >of the
Flant the sex of the planté conditions of growth-and storage, aftd
he plant preparation smoked* Second# auch®oft the A-O-THC in fresh
leaves that can be detected b gas-||qU|d.chr0r0atocraph.y/’(Gch' is in
inactive carboxylated form. Decarboxylation to the active A-9-THC

d rapidly during heating, such as

occurs in smoking or GLC analysis. ~Third# the way in which »
cigarette is smoked can great { affect bow auch-of-the-A-g-IHC
content is absorbed by the amoker* ,

~Cannabis smoke i$ similar to tobacco smoke ‘Ifr'that* it*18"S
mixture of very saall partidea and a gas-v_apor_F.hase. Both the
perticulate and vapo_rphasaMcontanrmanY identitied "and probably
sane still unidentified cooetitusnts thaté based on clinical'
experience with spisBaccoriefes= W ist be assuaed to be potentially
harmful (Leuchtenberger and Leuchtenbergers L1976).  The amounts of
some materials in tobacco cigarette and marijuana cigarette smoke are
compared in Table 3. Toxic- Substances# such as carbon aonoxide, _
hydrogen cyanide, and nitrosaailnes occur'ltr'siailaf'*cohcentrations' fiA
tobacco and marijuana amok*; so do the amounts of the particulate
material known collectively as "tars." _

It is not easy to compare the toxicity of a given number of

occurs slowly during storage an

marijuana cigarettes to a given number of tobacco cigarettes. There
are general similarities in the comBosmon of the smoke, but the
variations in composition of both tobacco and marijuana cigarettes
and differences in smoking techniques aake .simple--extrapolations of
risks of tobacco versus marijuana smoking not valid,



16

TABLE 2 Concentrations of A-g-THC in Different Varieties of

Marijuana

Type

NepalS,
Mexiccs.
Pakistani
Colombia?.
Indiat

Jamaica (Ganja)ll
United Statess,
Sinaemilla (fiber)!

Sinseoilla
(intermediate) —

Sinsemilla (drug)ii

Hashish
(UN. standard)—

NIDA (cigarette 1)f
NIDA (cigarette 2)f

Crude maruuana
extract?,

Ilicit hashish oilSL

Research harvests!

SOURCES: ESa) Jones,
Turner, 19 Se) Tur
Rosenkrantz, 1981; ()

Per
(P

2

1

ercent A-9-the

ercent by Weight)
2.81

1.30

0.46

(grown above 2000 m)
1.39

(grown below 2000 m)
2.80 (mean)

0.35

3.58

6.28

2,22 (1.40)-

0.84

186 (2.3)2

0.00- 30 00

(up to 60)4.
0.90-2.80

(b)lBraenden 1972,

shman et al.,

Turner et al7
1976.

Normalized
Averages”

3.00-3.50

3.00-11.00

1.90

20.00
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TABLE 3 Marijuana and Tobacco Reference Cigarette

Analysis of Mainstream Smoke

A. Cigarette*

Average weight, Nng
Moietura, percent
Praaaura drop, ca

Static burning rata, ag/a
Puff nuabar

B. Mainatraam saoka
I. Goa phaaa

Carbon monoxide, vol. parcant

m9 .
Carbon dioxlda, vol. parcant

Aaaonia, ug
HCN, ug
Cyanogan (OOj, ug
laoprana, ug
Acataldahyda, ug
Acatona, ug
Acrolain, ug
Acatonitrila, ug
Banzana, ug
Toluana, ug
Vinyl chlorida, ngA.
Dioathylnitroaaaina, ngA
Mathylathylnitrosaaina, ngA,
pU, third puff

fifth puff

aavanth puff

ninth puff

tanth puff

Il. Particulate Phaaa

Total particulata matter, dry, ag
Phenol, ug

0-Creaol, ug

a- and £-Cr*sol, ug
Oiaathylphanol, ug
Catechol, ug

Cannabidiol, ug
AM-T*trahydrocannabinol, ug
Cannabinol, ug

Nicotine, ug
N-Nitroaonornicotine, ngi
Naphthalene, ug
1-Mathylnaphthalane, ug
2-Hathylnaphthalana

Ban* (a)anthracene*, ng4
Banio(a)pyrana, ng%

ilndicatae known carcinogen*.

SOUJCISi Boffaann at al.. 1975. 1976; Brunnaaann at al..

Hanjuana
Cigarette
(85 am

1115
10.3
14.7

0.88
10.7

22.7
76.8
17.9-
54.4
6,8
IBB,
190j.
920*

3.%
6.1
3.6 *

Tobacco
Cigarette
(85 am)

1110
11.1

= O~
= 0N
o

4 .5B.
20.2,
9.3B*
65. O*
199
498
20 r,
3107
980
578 T,
85
123
67
108
12.4 ™
14/\ *
30-*
6.14
6.15

1976, 1977.
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Other Preparations

Besides the crude plant leaf material for smoking/ usually called
marijuanal resinous material from the %Iants called hashish/ and
solvent extracts of the Flant/ termed hashish oil# sometimes appear
on the illicit market. In many parts of the world, hashish is more
commonly used than marijuana. ~As with all canpabis preparations, the
A-9-THC content of hashish varies enor_mousl¥, but the upper limits
of A-g-THC content are usually much hlgher, han for _marijuana: 7
perceit or higher and even higher for hashish oil (Table 2).

However, even these generally morg ]pHoéent forms of cannabis may

occasionally contain much less A- , o

The mere de5|%nat|on of the nature of a cannabis preparation is
an unreliable predictor of its A-9-THC content. The practical
consequence of this for the clinical researcher is that the exposure
to cannabis users is not known.

What Potency of Marijuana Is Available From Street Samples?

cause of the many confounding variables aentioned-above “it is

fficult to know_what potency of psychoacnve,drug IS in marjjuana

Id illicitly* The concentration of A-9-THC in a given sample

1 vary (Ritzlin et al., 1979). The content of A-?-THC from

rious Street samples has been ‘assayed. Marijuana from Drug

forcement Administration confiscated samples; samples received

ough psychiatrists, police departments; and state crime

ratories, and fugitive* samples were quantitatively analxzed for

HC and other camnabinoids, A p.hrsmal description of the

le was made—e.g., buds, sinsemilla. The Plants were also*

orized by origin—where t,he,\/ were cultivated. The analysis

ed that tremendous variability exists in the potency of A-9-the
he street;~norfflaliaed:#aBiplea'ranged from zero to .1 percent

-9-THC (Turner, 1981). -
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Analytic Methods

Detection and measurement of cannabinoids and their metabolites in
body fluids is far more difficult than with such drugs as alcohol,
tissue levels result;n_q from use of ordinary"cannabis™
arc--vesys?la***-nanogra***-='per V¥ illilitar_or lowet. In addition*
compoundsmike steroids,.occurring norrally in.body.?luidsintarfere
With; thi* jmeasurement of cannabinoids in blood and can make the test
much' less sensitive than if pure cannabinoids in an uncontaminated

*Samples received, when no arrests were made,
tone Dbillionth of a gram,
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lution are being analyzed (Harvey et al.# 1980; Harvey and Paton,

50
1980).

, combination of ga,s-l|(1U|d chromatography and mass spectrometry
IS the most sensitive direct method of measuring cannabinoids. That,
however, requires skilled technicians and expensive equipment not
readily avaitlable. Using modifications of this experimental ,
technique, one can measure as little as 5 picograma* of A-9-THC in

a milliliter of plasma (Harvey et al,, 1980; Harvey and Paton,

1980?. Radioimmunoassay and enzyme immunoassay techniques also are
available, the lower limits of sensitivity of these methods now are
not adequate for reliable measurements of A-9-THC in human blood
more than a few hours after drug administration. A seedily'available
enzyme immunoassay will detect cannabis metabolites in the urine for
as long as a week after the smoking of a single marijuana ¢igarette.
Thus, & positive urine test by this method’is*not-necessarily ,
indicative of use within the previous few hours and does not provide
evidence of recent intoxication as a breath test does for alcohol,
Assays for cannabinoids are likely to remain far more complicated
than for alcohol and many other drugs.

PHARMACOLOGY OF CANNABIS
Implicit in a discussion of the effects of any drug is some
determination of dose. The intensity and duration of effects in
relation to ,druq dose must be determined or inferred from adequate
pharmacologic sud{. The intensity and duration of a drug effect
depends on at least three major factors:

L. _Theconcentration of the drug at the sites of actioninthe
body..  Thisis determined bdy the dose, what the drug is dissolvedin
ofr {nh|xeg with, the route of administration, and the pharmacokinetics
of the drug.

3 1ghesensitivity of the cells the drug acts upon. .

3. Thephysiological state of the bodily systems bein
affected. TRis, in tdrn, depends on interactions with othe systems
and, especially for drugs with behavioral and psychological effects,
as well as environmental and experiential factors, including the
presence of other drugs.

With cannabfjfy*WDWjr*br'even most of these-factor* 2«e-nob'always —
measurable or'UtWy *» ~¢contgolhog™en tnveeeigatora**

!
r

*1 pg * 10"~ grams.
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otency and Pharmacokinetic Considerations

Pharmacokinetic studies of the absorption, distribution, me abol|sm,
and elimination of A-9-THC determine how fon A-9-TEC™ and it
metabo|| tes remain in the body. Pharmac0k|net|cs vary with he route
0f dru% administration and "uch factors as lipid solubility;
A-g-THC tends to remain for long periods of time in fatty tissue,
When smoked, A-9-THC s ra(n|d|y absorbed bd the blood in the
2

lung. If taken orally, A-O-THC is not absorbe into the blood as
rap|dly. T e rate of d|sappearance 0f A-g-iac from the blood
Varies with |me (Lemberder et al., 1971ab, 1972, Ohlsson.et al.,
198 0& Hig onAIeY« faIIvrap|A|X,J7or the fi rs} 30 minutes, as
the TH istributes to tissues'withaighvbloodJflow A fter the
initial-dist ut lon, the blood level falls much more slowln W|th 3
half-life* f 19 hours or more (Bunt and Jones, 1980). Metabolitest
0f A-9-the have their own independent rates of elimina
Tnpmally metabolites-are. eliminated moreA I Wly,. bay|ng a hilf-life’
0 aKprommaer,SO hours (Hunt and | ones'“l OL !

fter an injection of a single dose of A-O-THC, approxims el%
25-30 percent of the compound and its metabol|tes remain in the Dbody
at 1 weak (lemberger et al., 1971b; Hunt and Jones, 1980).
Essentially, complete elimination of a single dose may take 30 days or
Ionger,Jdone||JA1980) Thus repeated administration of even small
doses may lead* to an accumulation of drug higher than levels reached
at any time after a single dose.

Absorption

|nhaI|ng smoke from a cannabis C|gare te or pipe is pharmaco-
kineti IIy different from ingesting cannabis, Smokmd s 4 far more
ff|e|e tway of delivering cannabinoids to the brain than |ngest|on
hecause of the large surface area of the lungs. [Inhaled,
cannabinoids in the smoke go rapidly from the fungs |n0 the blood to
the left side of the heart and are carried in seconds to the bra|n
and other organs before passmq through the ||ver When smoked
drug reaches the brain with rela little time for meahohsm or

tive
dilution. Many supstances with high >(|p|d solubility such as
cannabinoids go quickly from blood into tissues, including brain
tissues. Psythological and cardiovascular effects of cannabis are

*The half-life is a measure of how rapidly a dru% is eliminated. It
is the time required for the level of a drug to be reduced by

one-half, If starting levels are ten units and the half-life is 24
hours, then 1 day aftér administration, the level will be 5 unitB, 2

i ¥s after administration 2.5 units, efc. ,
Mhere are more than 45 metabolites of major canpabinoids identified
in different species, at least one of which, 11-OH-A-9-THC, is

psychoactwe



21

evident within a few seconds of inhalation. Peak effects occur about
the time-smoking- is completed. , ,

When taken by mouth# cannabinoids usually are in solutions or
suspensions. The material they are mixed with affects the rate of
absorption. For examplet blood levels of A-9-THC were hlqher and
laster Ionger when given in an oily solytion than in an ethyl alcohol
solution 5 erez-Reyés et al.# _1973?. This suggests that cannabis
caten in food mixtures containing fat is better absorbed.

An important difference between smoking and |n?est|0n s that
when cannabinoids are absorbed froar the b,ood*con,tammq
them first goes directly through the liver." The liver rapidly clears
the A-9-THC from the blood and enzym,atmallz changes much of ‘the
A-9-TBC to other metabolites before'it reaches the brain (Hunt_ang"
Jones, 1980). A large amount is metabolized to |I-hYdroxy-A;T-THC
(Figure 1), It is unknown if the spectrum of effects of this
metabolite is identical to that of A-g-THC. When taken by mouth#
in contrast to when smoked, two or thiee times more A-9-THC is
reauwed to obtain equivalent acute psychological and physiological
efrects. After oral doses the effects develop more slowly# last,
longer# are more variable# and cannot be controlled bg the recipient
once the cannabis has been swallowed. In contrasté the smoker feels
the effects quickly and can modify inhalation at any time, although
overdosage is still possible. Unpleasant reactions to overdose are
more common following ingestion than inhalation.

A,vauet;r of other routes of administration have been used
exPerlmentaIy in humans and in animals# including intravenous#
intraperitoneal# subcutaneous# intramusculars topical (on the skin)#
and into the con{uncnval sac (eye). These various routes influence
the time to onsel of effect® duration and peak intensity# and the
rate with which the effect disappears. Direct comparison of findings
in studies using differing administration routes is difficult and
must take these factors into consjderation.

Human users of cannabis vary in their preferred routes of use,
In some coyntries and cultures cannabis is mainly taken by |ngest|on
LSfo,r example# India) and in others by inhalation (for examples the
nited States), Because of the effects of route of administration on
pharmacology, it is reasonable to expect different health consequences

of the diffgrent routes of administration; therefore#-ccMparie one'«hf
health statiatigffc*Maag™oaumtries-mist be tead™r with care. ,

Although smokmg avoids many of the absorption problems discussed
aboved a host of'other variables affecting dose are introduced# such
as the size and packing of the cannabis cigarettes# the way the smoke
is inhaled# the number of puffs and the interval between puffss the
temperature %roduced in the burning cigarette# and whether a cigarette
is shared. Because of the Frogresswe concentration of cannabis
constituents in the cigarette Dutté the last few puffs %ueld con-
siderably more A-9-THC and particulate matter than do the earlier
puffs. AIl these and other factors affect the dose received# and
only rarely have they been measured. Only some of these factors are
under the conscious control of the cannabis smoker, About )>alf of *
the A-9-THC originally in a cannabis cigarette is lost by
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combustion/ by butt entrapment, in smoke not inhaled, and in smoke
exhaled (Fehr and Kalant, 19727 Rosenkrantz, 1981).

It has been reported that, like nonsmokers of tobacco, individuals
in a poorly ventilated room where cannabis is smoked may pasuvely
inhale active components (Zeidenberg et al., 1977). Because-.only
trace, amounts..of .cannabinoid. metabolites are present--in unne of
these passive inhalers, it.is. unlikely, that the low- levels OF i
absomed cannabinoids ﬂom the-ambient a|racc0un t for the so- caHed

"contact high." Experiencing stheC|ve cannabm ef ecm in the
Fremnce of cannabis smokers could be explained b Q“ ologic

actors in addition to any pharmacologm ones. ButH ecause studies
have shown tI -t children of parents who, smoke tobacco are more likely
to have respiratory- jhfec' Hona durlng the first year-of -life—which
may be due to their be |n? ‘exposed to-cigarette smoke in-the-atmosphere
(U'S. Depart ment f'H althrEducation' and Welfare, 1979)—the issue
of passive inhalation fmamumasmokew onhfwhersudy

P

Distribution

The lipid sofubility of A-9-the and other cannabinoids, including
hose With h|?hestpharmacologm activity, facilitates distribution

readHy into fissues and cells throughout the body so blood levels
rop rapidly. itially, cannabino] concentranons are h|ghest m

such tigsues aslun% liver, and kidney t athave 2 |%
9, 1970 KMumerandD|ne 1971). -DeHa9THC

(Agurell et al., 1989, 1

crosses the placenta and enters the fetus of exper|men aI animals
(Kemde and WaddeH, 1972). Canms&|noxk|evﬂs the humanf etug,
have nol. been studi ed -Small amounts are aho ound in the milk of

experlmental animals and can be transferred to progeny ( Jakubovic et

1973; Chao et al., 19763 After |n|t|a| distribation,
concentrauons of cannabinoids in tissuss, cells, and subcwllular
compartments are highly nonuniforn, determined no doubt by solubility
and other physicochemical characteristics. Themfore blood
concentrations do nofc-reflect concentrations at pharmacologically
active sites, as they do with alcohol.

Metabolism and Elimination

Elimination of drugs and, he|r metabolites is mostly thro u%h _
excretion bK the kidney into the urine or by the % all bladder via the
bile into the intestineg and out with the feces. Cannabinoids do not
pass out of the bMod into the fungs and do not appear|n breath in
appreciable quantities, Soms cannabinoids going into the intestine
with bile are reabsorbed.  Some also diffuse back hrough the k|dneY
tubules during the Frocess of urine formation, the amounm finally
excremd per unt of time are small. Thannnkxswlt AJViAa >
reeyehn% S, t at the cannabinoids-arm only slowly*-e |m|nMed from
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Studies of the disappearance of A-O-THC from human plasma have
led to reports of values of half-lives that ran%ed from 19 hours in
experienced users (Hunt and Jones, 1980) to 57 hours in naive users
(Lember%er et al,, 1971b). Whether this difference in half-life is
due to the experience of the user has not been established. Because
of their high lipid/water partition coefficients, A-9-THC and some
of its metabolites can be sequestered in fatty tissues. Following
the intravenous administration of radioactive A-9-THC to human ,
volunteers, however, €7 percentof .the?radioactivity was excreted in
L oweek, 22 percent in the.urine att<i..4SLpercevit®in feces (Lemberger et
al., 1971a). Almost-no A-9-THe-itaeUwwax excxetod in the urine,
There may be fairly rapid and complete metabolism of free A-9-THC
llowed "by slow release and metabolism of sequestered A-9-THC and
ained metabolites. Because no direct measurements of cannabinoid
els have been made in tissue samPIes,from human cannabis users and
data are limited in ex,Penmenta animals, one can only infer from
od levels what metabolites are accumulating and where,

CInorats, after inhalation or intravenous administration of
radioactive A-g-THC, radioactivity persisted in the brain for at
least 7 days, mostly as metabolites (Ho et al., 1970). When given
subcutaneousi% in rats, even at intervals as great as a day or two
aBart, A-9-THC will accumulate as metabolites (Kreuz and Axelrod,
1973). Accumulation of some cannabinoids with even less frequent
take appears likely. Although most metabolites are concentrated in
tty tissues, they will slqwl;{ pass into plasma and circulate though
| parts of the body, particularly including such organa as the

ain, and generally all membranes. The health consequences of the
continued presence of such foreign molecules are not known. The
marked élemstence of the cannabinoids is quite unlike other widely
consumed agents, such as alcohol, nicoting, and caffeine, that are
,raHJIy metabolized and leave no trace a few hours after moderate
intake:
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WHAT IS A LARGE OR SMALL CANNABIS DOSE?

doses of any drug are more likely to produce
cts than small infrequent doses of the drug.
Thus, judgments of health consequences of the use of cannabis can
only be made with implicit or explicit knowledge about dose. For the
reasons discussed abovte the range of cannabinoid doses consumed
|
p

Large and frequen

{00
adverse health effect
:

varies widely. Investigators usually report dose in terms of
marijuana cigarettes per unit of time, or they give seme estimate of
the concentration of A-9-THC used for oral aPphcaHon_ This is

not an adequate way to quantif éhe,amounto gannablftqlds..Agtm MM
entering the bodY. Onlﬁewre ldeaiolopto-*tody provides a breakdown
of varying dos* lav*ls~1a~*xesss-'of‘«ne -cannabift&«ioa*etty daily,
XBachman et al.V*I195ir. Epidemiologic surveys have not quantified
-9-THC levels.  When reporting less frequent use patterns than one
cigarette per day, investigators use measures that make it difficult
to pom{)are studies. In this report, any general or average dose
estimates are approximations,



It is generally agreed that smoking five or six 1-qlram cannabis
m%arettes daily is a large dose (Dornbush et al., 197 ? Rosenkrantz,
19 l}. Because of the variability of A-9-THC content of cannabis
available from street samples, it would be more apé)ropuate to
consider this heavy use. The definition of a low qose is more
controversial. Scam consider one marijuana'cigarotta a day to be a

large-dose. "Others think even one cigarette a week is regular,
freq\t;ve,nt, and a highdose.

, ith tobacco and alcohol, for which dose is easier to quantlf%,
|t took many years to establish what a small or large dose might be
in terms of sp_ecn‘ymg doses that significantly increased the risk of
various behavioral and health consequences. Even with those drug’s,
there is still disagreement as to precisely what a small and "safe”
dose might be.  There will be even more problems in specifying
typical cannabis doses and predicting their likely health
consequences. . ,

In controlled laboratory conditions, ingested doses of more than
20 Mg of A-g-rac generally are considered by both investigators and
cannabis usérs to be large doses. Doses of less than 10 mg are
considered small, Marijuana cigarettes containing more than 20 rag of
A-9-THC seem to be a large dose, and those with 10 mg produce
effects generally considered the result of a small dose. When
volunteers were allowed to select their own self-determined smoked
doses in controlled experiments, some smoked only one or fwo 20-rag
cigarettes daily, while other similar voluntegrs smoked six to ten or
more cigarettes per day. Variability in smoking patterns is great
and not easily quantified; only broad range estimates of dose are

possible.

GENERAL TOXICOLOGY

elta-9-THC and related cannabinoids have ver¥ low lethal to
hat Is, a very high single acute doftrofr-S-THC is require
T half of a population of experimental animals. This let
or 50 percent of .the..animals is called, the -U>50« The lack.
ell-authenticated, cases of human-deaths- from acute A-g-THQ
nabis-overdostisabdiM rittffVAMH FfAK 'experiMintBl animal data,,
lethal dose increases as the phylogenetic tree is ascended. The
has an LDso 0f 40 mglkg intravenously, in coptrast to a 125
g in the monkey (Rosenkrantz, 1981)." Death is usually due to
|aabcind0)€§£unct|on. Delta-9-THC appears to be the most toxic of the
Studies of chropic cannabis administration to animals have
demonstrated delayed lethality. Animals die after several days of a
repeated high dose (Rosenkrantz, 1981). The reason for this pattern
isounclear.” It could be related to accumulation of A-9-THC or
metabolites in tissues, ,

A L-year chronic treatment of-r*ts with lower doses of
nnabinpids produced a pattern of toxicity consisting of weight
ss, pulmonary pathology when the drug is” inhaled, and slowly

icity*
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developing behavioral toxicity characterized by hype rac
vertical qumping, fighting, and seizures (Rosenkrant

RELEVANCE OP NONHUMAN ANIMAL MODELS

Much of what is known about cannabis comes from ex(PeHments in
animals. Seme aspects of the pharmacology of any rug can only be
studied in animals other han human beings, Findings from-aninsr
experiments have beea. pr|£\ A0 b jawe of whatwere thought-to be
unteasonably high doses o £t o * th#.aAipals..as. compared
with doses commonly used by™huxjwurbeings. Ihough extrapolatmn 0f
human effects from animal Tata must be done with cau lon Dbecause of
spemes d|fferences in metabolic pathways and diff erlngb sensmvn

physiology, a blanket criticism of animal studies because of |?
doses is inappropriate. When an effect of a drug occyrs congsistently
in several species, it is likely to occur in human beings. Compari-
50N of A-g-THC blood levels in human beings and in several species
suggest roughly similar intensity of effects at similar blood levels
in “the various species (Rosenkrantz and Fleishman, 1979),

CAIWABIST

On oceasion cannab|s has b"en reported not only to contain the

herbmde paraquat, but also salmonella bacteria and asperglilus
%us Dehberate addition of such drugs as lysergic acid

d|e lami- Ie LSD) heroin, and phencyclidine (yPCP) has been

cIa|med Aplant material such &s cannabis is not always handled ir

the most sanitary way, and a variety©* contaminants are possible.

Paraguat

There is no question that large doses of paraquat by mouth or by
aerosol can cause pulmonary frbrosis, but no cases in human beings
have yet been proved to result from paraguat- contammated cannabis.
Few cannabis smokers are expected to be exposed to the large amounts
0f Paraquat known to cause severe lung damage. Th|s IS not to say
that no lung damage WI|| oceur from such exposure. A more extensive
d|scu33|on of pardquat is in Appendix D

Bacteria and Fungi

A few outbreaks of salmonellosis epidemiologically linked to
marijuana use were reported from Ohio and Michigan (Schrader et al
19811) Marijuana was found to be contaminated W|th the same type of
salmonella that was obtained from the 62 patients experiencing
diarrhea, fever and abdominal pain.
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AsFergHIus fungus,_is a common contam n some cannabis
(Llewe Iyn and 0'Rear, 1977, Llamas et al., 197 ) The spores pass
easily hrough contam|na ted ‘marijuana cigarettes and when smoked are

presumed to enter the body.

e CELLULAR'TOXICITY— |

A var|et% of effects on cellular Processes have Dheen reported,
usually Dbased on studies of in vitro systems. The low water
solubility of the, cannabinoids and the need to add solvents and
emulsifiers, alongcommon tendency tor'use higher™In vitro
concentrations. thsiroccur* Tn living aniaals'rstakes inter pretat|on of
such experiments

Inrelated studies, A-9-THC alters the actions of a number of
|ntraoeIIu|ar enzyme systems. The b|o|og|ca| relevance of these
drug/enzyme |nteract|ons B st|I| unclear at this time, bat, together

h
the cyto oxmg, it su&dg ts thst A-9-THC |s producing markeo
ffeots oncell membranes and _intra cellul processes. .
Almost nothing 15 known 02 the! molecular mechanisms by which
cannabinoids produce their effects in cells,

TOLERANCE AND DEPENDENCE

Repeated administration of most psychoac ive drugs leads to the
development of tolerance. This state of increased dru re3|stance
results from twe general mechanisms (Kalant et al., 1):

* Dispositional tolerance resulting from lower drug
concentrations at sites of action, usually because of increased rates
of drug metabolism or elimination

*“Functional tolerance arising from decreased sensitivity of

the target cells.

s has been demonstrated both

Tolerance to most cannabinoid effect
1t Tolerance can develop
f1

fec
inanimals and human beings (Jones, 198

rapldly ef ter-onay'e feh ema|I doeerv*i'ltL diea ppeer* at an equally
rapid rat*, for many effects, although*-after'large* dosef in
-xper]mn‘tl fanlmal Some oleranoe may persist for long periods
Jdones 1981). Systematic* studies-oftolerance"loes have_rarel* been
jone.  Many charaot |st|os of tolerance to A-9-THC, particularly

its pattern of rapid acqumﬂon and loss, are s|m||ar that
oceurring with o 0piates, nicotine, and cocajne (ones 1981) Most

evidenge nggttA fiiBCtlonal father than Wispositionai~iaeins of

aoqumng olerance.
e development of such tolerance 'th ‘carinablavdoes' nofe |

neoessanly have health |mpI|oat|ons However, if tolerance should
lead to higher or more frequent doses, adverse consequences, ..,
respiratory effects, associated with higher usage could result.
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Physical dependence, manifested by withdrawal signs and symptoms,
can develop rapidly in animals and in human beings (ngones., 19815):
The withdrawal-syndrome is not [life threatenln%. It is similar in
many respects to the mild dependence produced Y low doses of other
sedatives,* "WithafreWaT'symptoms can include restlessness,
irritability, mild*agitation, insomnia,* and sleep EEG disturbance.
Cannabis dependente does not mean the save thing as cannabis
addiction. Dependence mean* only., that-a-.withdrawalrsyndrcae can
occur when drug taking. is stopped. Addiction implies compulsive
behavior to acquire the drug. The relationship between dependence -
and increased,drug, see,hmF or drug using is more-theoretical than
well documentalparticularly in experiments with human beings.
Given the appearance of tolerance and dependence with almost any
psychoacnve_druF, it would be unusual not to find tolerance and
dependence with the right dose and dosage schedule of canngbis. Good
studies of the relationship of dependence, if any, to persistent drug
use are important,

DRUG INTERACTIONS

Because cannabis often is consumed with other dr
I

b ugs
can be expected. Other illicit drugs, tobacco cgf |
over-the-counter or prescribed medications sho I(E be studied In

[

[0
combination with cannabis, because A-o-THC and its first metabolite
are strongly bound to proteins in the plasma (Garrett and Hunt, 1974)
and may interact with other drugs similarly bound, Cannabis and many
other drugs share disposition by the hepatic metabolic enzyme systems,
and there are possible. intaractionm-a%. tha, dEUo:>aatabol.am:'I*W«l.  For
example, drugs such as alcohol or-penfobarbital can inhibit metabolism
of A-o-THC by enzyme substrate competition. Or, if after a period
of inhibition ong drug is removed, the enzyme activity can increase

s0 that faster than expected metabolism follows. If givepy *
THC can slow metabolism of

interactions
d feine. alcohol, and
¢ 3
t f
0

simultaneously with other druq,s, A-9- ,
drugs such as theophyllin, antipyrine,“hamol, and pentobarbital
(Benowitz and JO%95|, 1977: Jusko, 1978). Cannabidiol can also

0

B
inhibit the metabolism of a variety of drugs normally metabolized by
the shared hepatic enzyme systems. ,

Drug interactions also can occur by means of furicfcfonar *
mechanises. These can be additive, resulting in enhancement or
prolongation of behavioral and psychological effects bg cannabis when
combingd with other central nervous systém depressant ru%s_, Such as
alcohol and barbiturates. Animals less tolerant to canpadbis will
also be less sensitive to other central nervous system depressants,
This phenomenon is known as cross-tolerance. Drug interactions will
be mentioned in subsequent chapters.



SUMMARY AND CONCLUSIONS

Cannabis is not a single drug/ but a complex Rreparanon containing
many biologically active chemicals. The psychological and
phxsmlogma] effects produced by A-9-THC probably result from
actions at sites within the central nervous system and elsewhere in
the body, leading to the likelihood of complicated effects depending
on dose, duration of use, and m,ang,o,ther considerations.

The intensity of effect an inQividual experiences varies
considerably according to the cannabis preparation and the amount
taken, route of administration, frequency of use,_ and probably other
not-wel_l-recogmzed,b|0|0g|ca,l considerations. Dose variability must
be considered bottf iIT conducting "arid in |nterp[et|nP"'<<fhy'stud|es 0f
the effects of cannabis,, particularly when trying fo predict "health
consequences. _

In research the use of pure A-9-THC avoids some problems of
dose control but cannot provide a complete picture of cannabis
effects, because the effects of A-g-THC in crude preparations of
the plant may be nfluenced by other components. Other consequences
of cannabis dse, for example, "exposure to harmful components in its
smoke, will have deleterious health consequences in addition to
anything produced,bY the A-9-THC. = ,

The Iong persistence of cannabinoid*metabolites TM “the body way
have delayed effects or health implications not'y M fSASfajfffitdd,
because, even with relativalv infrequent use, there is chronic
exposure to biologically unknown materials. In this respect, m
cannabis differs.fundamentallyvE?om such drugs as alcohol, nicotine,
andt,caf{)ehne, which are rapidly..metabolised and,elimlgated.froo the-
entire hody.

, Cannabymold effects can be modified by many events, |nc|ud|n%
interaction with other drugs and the devefopment of tolerance. _Both
tolerance and dependence develop to many effects of the druP. The
health significance of tolerance and dependence, particularly their
importance in drug-seeking and drug-using behavior, has not been
studied properly. T _ _

It is unlikely adeﬂuate ep|dam|o|0%_|c datawirllbe available
(soon) |to elnable*good esthation™ fA2he'thealtil*COTSeef?ceh ofvarious -
usage levels.

gA rerequisite is that adequate chemical analytical methods be
applied on a large-scale basis to monitor actual €xposures. Continued
studies in experimental animals will play an essential role in the
assessment of the health risks of cannabis. For example, the
biological activities of A-o-THC metabolites can be assessed in
experimental animals, but these tests are technically more difficult
to do in human beings.

;
¢
f
t

RECOMMENDATIONS FOR RESEARCH

Several research priorities are identified by the preceding
discussion:
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* Cannabinoids and their metabolites persist for rela |vely

lond periods in the body. More information is needed on

biological 3|%n|f|cance of that persistence in human beln%s As 4
first step, the toxicological effects of the various metabolites need
to be determined.

* Drug interactions altar the actions of cannabis. Cannabis
use alters other drug effects, More information is necessary to make
the combined effects of cannabis and other licit and illicit drugs
more predict able( speC|aIIy With respect to behaV|oraI impairment

;
and toX|cmg to ung liver, and other organs.
ies of the mechanism of action of cannabis should

continue, Knowledge of mechanism is l|kely to provide powerful

insights into the potential health effects.
* Improved chemical analytical methods are necessary.

Epidemiologic appralsal of the health effects of cannabinoids
requires methods suitable for wide-scale assays of exposures
Pharmacologlcal verll ication of the self repotted extent of use will
make experiments d clinical results much easier to interpret, A
chemical "marker" of the fr edu Nt user would be useful. Screening
techniques for the ur ose of identifying and discouraging

cannabis-impaired dr|V|ng would also be valuable.

* Charac terization of the toxicological significance of common
cannabis contaminants such as paraquat and other chemicals, fungi
and bacteria should be continued.

¥ The development of tolerance is "4 factor thal

the expression of all psychoactlve drug effect
o the rates of acquisition and loss of tolerance and
ship. of these phenomena to dependence are pecessary,

| significance of the changes that underlie the development
e should be establlshed The relationship, if any,
erance and dependence and drug-seeking .behavior should be

Do tentlal
Cts

ifi
e
t|on
Flca
eranc
en tol
lished,
Cannabis products are variable and complex More
|nforma tion on the amount, nature, and potency of the various
preparations used around the world would facilitat e calculatlons 0f

exposures to its constituents. For example, what is the biological
and toxicological significance of the minor components of cannabis

smoke?
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USE 0P MARIJUANA
IN THE UNITED STATES

Epidemiologic studies provide information on the use of drugs in
various subgroups of the population and on the changes in patterns of
use over time. The epidemiologic approach is particularly useful in
defining patterns of use of marijuana in American society” and in
describing and analyzm% the befavioral and psychosocial antecedents
and consequences of that use. One of .the more difficult questions is
whether particular behavior or effects--thataat* associated’ with use
of a drug are the consequences of that-uss* or whether attitudes* -
values* and behavior develop about the use of drugs .to constitute
factors that may actually'lead to tha-*use of dru?s. One of the more
useful epidemiologic study dem%ns Is a cohort study that follows the
same individual with repeated observations at reqular intervals over
time. Such fongitudinal studies have the potential for obtaining the
most compelling evidence on the antecedents of known patterns of use
of marjjuana* as well as possible long-term psychosocial and
biological outcomes for these individuals.

f %onsulltants* SOUght answers in
e

The committee* with the help , i
ollowing five questions:

0
the epidemiologic literature to th

L. What are important patterns of use of marijuana in the
Amerlcanvfopulatmn including special groyps? 5

2. What are the general characteristics of users of marijuana?
b _39. What is the profile of a user of marijuana on a "daily™
asis’

4. What is known about the antecedents of use of marijuana?

5. How is use of marijuana related to the use of other dru?s?
CThe epidemiologic and survey literature have been e,xtenslve¥
reviewed and the major longitudinal studies are summarized in a table
in Appendix C. Much of our recent knowledge derives from two
well-designed major* continuing nationwide monitoring efforts

*When placed in quotation marks* "daily*'i® ueedras defined by-
Johnston et ali,.(198QDb} *ei*w* r'those-individuale using Biarijuéna~20
or sore tiaa®*;1ib-fch*'preceding 30 days.
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sponsored by the National Institute on Drug Abuse. One is based on
general household population samples, the National Household
Suneys. The second™ . ,feased on populations of high school seniors
and is called Monitoring the-Future.

The National Household Surveys of the general population are
conducted on an annual or biannual basis by Response Analysis
Corporation and The George Washington University (Fishbume et al .,
1980). There have been six cross-sectional studies since 1971.. The
latest one was In the winter of 1979-1980, and the next one will be
initiated in 1982. The subjects are classified as youth (12-17),
young adults (18-25), ad older adults (6 ad older). The questions
relate to marijuana and other psychoactive drugs, Including
inhalants, hallucinogens, cocaine, heroin, stimnulants, sedatives, ad
analgesics. Samples vary from about >",000 to more than 7,200 new
respondents at each sunvey. These are samples that document pattems
of use of drugs iIn the specified populations at a given tine.

Monitoring the Future (Johnston et al., 1980b) uses a
cohort—sequential longitudinal design, iIn which a new cohort of high
school seniors iIs surveyed each year, and a representative panel
selected from that senior class is also folloned over time iIn
successive annual or biannual testings. The earliest panel has now
been reinterviened six times. This survey design makes it possible
1o disentangle antecedents from consequences of use as well as to
distinguish changes due to increased age from changes due to cohort
peculiarities or historical circunstances. Initiated «la;™>if7/Shy! “the
Survey Research Center of the University of Michigan, and directed by
Lloyd Johnston and Jerald Bachman, the surnvey inwlves a question—
naire self-adninistered each year by more <than™ 16,000 high school
seniors In 130 public and private sdools—throughou™;<th>United
States, and longitudinal mail follow-ups of about 2,000 former
students drawn, as parels, from each-of*—the previously—participating
senior classes (Johnston et al., 1979a,b; 1980a,b).

Because the National Household Surnveys and Monitoring the Future
are surveys of persons iIn households or in high school, they=emolude
persons most likely to be usind % ng*,+thevtransients, those without
regular addressesr -the- school absentees or—-dro{k-outa»>acr those-living
in Institutions or group—quarters. These persons constitute a small
proportion of the general population, and their exclusion does not
significantly bias the epidemiologic estimates reported for the total
population (Kadel, 19/5a). Honever, data on the very heavy use of
drugs may be underrepresented.

PATTERNS AND TRENDS OF USE OF MARIJUANA
General Population

The National Household Surveys foud, .thatsmsljemn m smiths*wokt
comonly _used of all the nonlcgal”™s"choik™tive drugs”investigated,
including inhalants, hallucinogens, cocaine, heroin, stimulants,
sedatives, tranquilizers, and analgesics (Fishbume et al., 1980).
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In 1979 more than 50 million persona had tried marijuana at least
once iIn their livess 68.2 percent of young adults (18-25), or about
21 million* 30.9 percent of youth (12-17), or more than 7 million;
and 19.6 percent of older adults (6 ard older), or 25 million. The
young adult age—group (1325 years) has consistently shoned the
highest rates of current use (Used In past month) and ever use
(Iifetime prevalence), and the older adult groups (X% and older) had
the lonest user rates. Male users outhnurnbered females In all age
groups. Between 1977 and 1979, significant increases iIn current use
and ever use of marijuana were observed among the young adult ad
older adult cohorts (Figure 2). [In 1979, in the young adult cohort,
the most significant increases in use iIn the past month were foud iIn
males, whites, high school nongraduates, people In the southem
United States, and those living in nonmetropolitan areas. In te
older adult groups, the most significant recent Increase iNn current
use of marijuana was observed in males, whites, college graduates,
and people living iIn the southem states Miller and Clsin, 1980).

In the early 19680s, illicit drug use iIn the United States wes
chiefly a phenomenon of large coastal cities. But since then, rates
in other regions of the country and iIn cities of all sires have
rapidly increased until pattems of use are becoming iIncreasingly
comparable for all sectors iIn the United States. At current levels
of use, some experience with marijuana In adolescence s becoming the
nom rather than the exception throughout the United States. Other
major survey studies have confimed the Findings of the National
Household Survey for comparable cohort populations (Gallup Opinion
Index, 1976; O"Donrell et al., 1976).

Military Personnel

Much attention has recerntly been focused on what appear to be high
rates of use of illicit drugs anmong military personnel. Studies of
drug use among male amy wveterans of the Vietnam War iIn 1972 showed
that marijuana was the most commonlly used illicit drug before and
after the wvar (Robins, 1974). A random sample of 470 men was selected
from the 13,760 enlisted men who returmed to the U.S. i1n September
1971. OF the 451 men who were interviewed™ 8 percent had used
marijuana while. In.Vietnam, with*29-—percent stating this was their
Ffirat™"jkfxtbedrug . Ihe lifetime prevalence of use of marijuana
wes-FI"EMFIJIrtt prior to Vietnam; 45 percent of the veterans reported
using marijuana in the 10 months followving retum to the United
States. Among this group the prevalence of weekly use doubled from
12 pasm i LpriotA™ o Vietnan to 25 percent following the war.

A worldwide survey of nommedical use of drugs and alcohol among
U.S. active duty military personnel was conducted in 1980 under the
sponsorship of the U.S. Department of Defense (@Burt et al., 1980).
In an anonymous, self-adninistered questionnaire given to a repre—
sentative sarmple of more than 16,000 persons, marijuana was found to
be the most comonly used illicit drug.— Twenty-six percent adnitted
to having used "‘marijuana/hashish™ within the pest 0 days and 35
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FIGURE 2 Marijuana: tranda in lifetime experience, youth, and young
Highlights from

adults. Adapted from J.D. Miller and 1.H. Cisin.

the National Survey on Drug Abuse: 1979. Washington, D.C.i U.S.
Govermment Frinting Office, 1980. Youth 1?2 to 17 years old; young
adults =8 to 25 years old.
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percent to having used i1t In the past 12 moiths. Five percent of the
sample reported use of marijuana daily.

When users of drugs were itemized according to military pay
classificationsr the largest.percentage of currant use of marijuana
was in-thej;lone3t ranks of the military.

Adollescents and Young Adults

Patterms and Trends

One of the compelling reasons to focus on adolescence iIn studying
marijuana is the pervasive and increasing use by this age group. As
was mentioned earlier, iIn 1980 all geographical regions of the United
States and all socioeconomic classes had high and increasingly
comnparable involvement iIn use of marijuana.

The year 1960 has been taken as a baseline year that represents
the stable level of overall use of marijuana that had characterized
the United States for most of Its history. Figure 2 shows the trends
for use of marijuana from 1960 through 1979, revealing the sharp
upnard climb of use ..dF marijuana starting iIn 1967. The*dramatic rise
in use of marijuana by adolescents has recently slowed, ,and the
lifetime prevalence rates, (ever” use) "of"marijuana have remained at
approximately* 60 percent of air high school seniors for the years
1979 and 1980" (Figure . To put it another way, In 1979 over 2.5
million high school seniors had tried or were users of marijuana-
(This Figure is derived from calculations based on 1979 Census Bureau
data that give a Ffigure of 4,276,000 for number of 18-year-olds iIn
the population. The comittee is anare that all 18-year-olds are not
high school seniors and that such a calculation may underreport the
nurbers of users of marijuana, particularly heavy users who have been
showmn to be more likely to have dropped out of school. Similar
calculations have been attempted throughout this chapter.)

The use of other types of drugs by young people also increased
beginning in 1967 Miller and Cisin, 1980). Figure 4 gives the rost
recent nationwide Figures for use of 11 types of drugs among Arerican
high school seniors (average age 18 years). With the exception of
negligible use of heroin, the figures for use of all other drugs are
substantial. Increases in pattems of use have not been as dramatic
for other drugs (except for recent cocaine increases) as they have
been for marijuana. Use of marijuana, tobacco, and alcohol far
outstrips that of all other drugs. Ur=<1980" ta—=1lfetiae—prevalence
(ever vee—£er These—-substances by high-school seniora \es?o<*
aari JUr&I£r "<& perceat**tobacco——71 percent. .axd- alcohol-93—percent.*

OF even greater Interest are™the—percentages of high school
seniors who use the 11 types of drugs "‘daily.”~ In 1980 marijuana wes
used daily’’ by 9.1 percent (@bout 390,000), alcohol by 6.0 percent
(about 256,000), and tobacco cigarettes by 21.3 percent (@bout
900,000) of high school seniors (Johnston et al., 1980a). No other
substance was used that frequently by as many as 1 percent of the
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FIGURE 3 Trends iIn prevalence of marijuana use by high school
seniors, 1975-1980 (in school). Adapted from L_.D. Johnson, J.G.
Bacdrman, and P.M. O Falley, Highlights from Student Drug Use 1In

Arerica, 1975-1980. DHHS Publication No. (DM 81-1065. Washington,
.C.: U.S. Govermment Printing Office, 1980a.
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- 3
gl\ggz Trebadetn: Ttatpdaka’rﬁmtaha’adwlnﬂftta
FIGURE 4 Prevalence and recency of use. Eleven types of drugs™
class of 1980. SOURCE: Johnson™ L.D., Bachman™ J.G.* and O“Malley*
P_.M. Highlights from Student Drug Use in Arverica* 1975-1980. DHHS
Publication Mo. (M) 81-1066. Washington* D.C.: U.S. Govermmertt
Printing Office* 1980a.

students. These fFigures show that legal (for adults) drugs are used
much more frequently than illegal ones. Reports of illegal use of
drugs show that experimentation with marijuana has* by far* the
highest prevalence. It should be noted®* also* that "'daily” Use of
marijuana @ percent) among high school seniors is now more prevalent
than "'daily'’ drinking (G percent) of alcoholic beverages.

In 1980* for. tha first time since 1975 when the Monitoring the
AP\itwur™l i™>»aidl i fetl” beeaniiudoshigh school sehlbrs. the percentage
of "‘daily*Usersof marijuana“among senior* lir.tFi™&choc™ declined
significantiy™ ftcsEAOV'S pcroentMLEF-177?2779*1 percent 1n-1980 =
(Figure 3)* and there wes* a leveling of lifetime prevalence at
approximately &0 percent. Furthermore,- the proportion of enrrent
users among—those-who ever usedarijuans~aliso sBhwhgy-sfcstiatically
signifieantr defcl"redn'"198(J as cesrpared “tc ™ 1979rn6* 760" percant™ to
56 percent . MHowever™ “'dailly’’ users may be increasingly underrepre-
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sented In recent senior high school classes due to absenteeism and
drop-out associated with iIncreasingly earlier and extensive
imnvolvement in use of marijuana. The extent to which long—term
"daily'' users have dropped out of school by the senior year of high
school cannot be ascertained fron monitoring the future. Kandel
(9/5a) found that absentees differed fron students attending school
regularly. Fifty-six percent of absentees r$aQr&fELIM.pE marijuana
as coopered t©- 3B percent of in—class "studehts= Studies that document
the patterhs of marijuana use In school drop-outs are needed.

Correlates of Use

Overall levels of use of marijuana have been shomn to correlate with
pattems of use of the drnug.

1. Increased prevalance is associated with younger age of
initiation ino use of marijuana. As successive cohorts of high
school seniors have showmn increasingly higher levels of experience
with marijuana from 1975 through 1980, these cohorts also report
increasingly earlier ages at first use of marijuana. For exanple, In
the senior class of 1980, which had a lifetime prevalence of &)
percent by senior year, 25 percent of those using marijuana had begun
in the eighth grade (averWe a™e 14} or belov. In 1975 when lifetime
prevalence was 47 percernt, 15.3 percent of marijuana users had begun
in eighth grade or belowv. It is of some interest to compare reported
age of use of marijuana by grade for the senior class of 1980
(lifetime prevalence 60 percent) and alcohol (lifetime prevalence
93.2 percent). The more prevalent drug? alcohol, *li~usM at earlier
ages than marijuana™—* Thirty ™ three* percent—of alcohol users had
started at eighth grade as camnpared,-to"2179 "percernt Of mari juana
users (Johnston et al., 1980a).-

2. Earlier onset of use of any drug is associated with greater
imnvolvementt In use of all other drugs. The earlier ,th"; In&roduction
to legal (for adults) drugs, the greater the probability that the -~
adolescent will also experiment with illicit drugs. --For example,
among young adults 18-25 years cfF age surveyed from the general
population In 1979-1980, the proportion who had experimented with any
illicit drug other than marijuana ranged fron 87 percent among those
who reported having First tried alcohol or marijuana at ages 13 or
14, to 47 percent among those who First tried these drugs at ages
1517, and 5 percent anmong those who First experimented at age 18 or
over (Kittenhouse, 1980). The- finding tha* threadier, ,the
experimentation with, marijuana,
imnvolvement- and~the _greater Jhj?e,JJjc tUhPPdrai>using more serious
drugs has been confirmed in-many studies (e.g-, Miller and Cisin,
1980; Johnston et al., 1980a; Kandel et al_., 1981).

3. Greater overall prevalence of use of marijuana iIs associated
with greater persistence of use of marijuana into later years of
adult life. The current prevalence rates for use of marijuana by
persons iIn their midl-30s are increasing (Cisin et al., 1978). Many
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studies have not sampled this population in the belief that use of
marijuana drops off sharply In the mid20s. Among males, the
prevalence rate for use of marijuana In the past month for
over—26-year olds went from 4 percent iIn 1977 to 9 percent in 19/9.
It will be exceedingly important to monitor the trends in all older

adult age groups.

Marijuana and the Dse of Other Drugs

le of the key questions asked over the years is, does marijuana lead
to the use of other drugs. In "any population, the use of various
drugs appears interrelated and users of any type of drug, whether
legal or illegal, are much more likely to use other types of drugs
than nonusers. For exanple, young people who smoke tobacco are>alao
much more likely to have used alcohol or marijuana than nonsmokers
(Fishbume et al., 1980). Similarly, there is a strong association
between the use of marijuana and cF other illicit drugs. Young
people who use marijuana are more likely to be consuming other
substances, such as alcohol and tobacco, as well as other illicit
drugs (@ohnston et al., 1980b). The association increases with
extent of marijuana involvement and is especially striking among
those young peoplle who use marijuana on a “daily’ basis, as will be
discussed below.

Results from the National Household Surveys and from samples of
high school seniors had indicated that the ratio of rates of use of
illicit drugs other than marijuana to use of marijuana declined
through 1979 (Kandel, 1980; Miller and Ci3in, 1980). In 1980,
honever, the ratio started to rise again. Thus, In 1980, 65 percent
of marijuana users among the high school seniors had also used other
illicit drugs as conpared to 61 percent in 1979 (Johnston et al.,
1980a) -

"Daily’” Users in High School

Because arnty health risks resulting from the use of marijuana would be
most likely to appear First iIn chronic users of the drug, the young
persons who are chronic and heavy users are of special interest. The
comittee reports In sore detail the Findings on this group. The
ranks of "'daily* users are large. In 1980 they represented more than
9 percent of high school seniors or over 390,000 18-year-olds in the
United States. One out of 11 seniors fitted the definition of
“dailly* users (@0 or more occasions of reported use within the
preceding 30 days). Collection of systematic data on such users
began in 1975 with the annual monitoring of in—school high school
seniors. There are many gaps in our knowledge about this group, but
sufficient data have been accumulated that It is now possible to
describe many of the behavioral attributes of the "‘daily” Users.

Moat of theae/data ..COM | row Monitoring- the Future™ Some of the
Ffindings recently reported by Johnston (1980, 1981) and Bachman et
al. (8D are as follows:
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Demographic Findings

Rates of "'daily'’ use do not vary among regions of the couttry, bub
"daily'' use shons a strong positive relationship to the size of the
comunity and is sore prevalent iIn urban areas* Males are”™ "'daily”~
users at almost double the rate of females (03 percent versus 7
percent). "Daily'’ use among white students is double that for blacks
1 percent versus 5 percent). 'Daily” use is spread evenly across
socioeconomic levels as defined In terms of parents®™ education.
"Daily” Uuse is onlly slightly higher among those from hamnes in which
one or both parents are absent.

Academic Performance and Goals

"Daily’’ use iIs associated with poor school achievement. Among
non—-colllege-bound seniors the rate of "'daily'’ use is almost double
that found among the college-bound (3 percent versus 7 percent).
There are strong ad- positive*correlations at "thily/~,use and cutting
classes, school absences, and truancy.

Much of "'daily” Use takes place within the school setting- A
statewide study of seventh through twelfth grade pupils In New York,
conducted in 1978 by the New York State Drug Abuse Commission, found
that 50 percent of those using marijuana within the last 6 months had
been INntoxicated one or more times while iIn class (Johnson and Uppal,
1980). Zn cotrast, alcohol tends to be used most frequently after
school and on weekends.

Religious Commitment

A comitment to religion and self-ratings of strong belief iIn
lanv—abiding behavior are associated with lower than average rates of
daily” Use.

Dating and Social Life

Dating and socikie. ;fotfakdow atfirfg re3. iflonships>with-“daily’ ", use—of *
marijuana. Those"wfaospend more—tine on dates™ have-the—highest- rates
of "'dailly* = NSH i1 drel & "“Aeongthose”™ "studonti"whd go outor -7

nightsaw e s t - n e v o r &at_hce™34 _percet are

"'dai ly” msari jesfivineedrs.

Use of Other Drugs

""Dailly” Tnarijuana users are much more likaly than their peers to be
extensive users of other drugs. Thus, of seniors iIn the class of
1979, 27 percent of "‘dally’’ users of marijuana drank alcohol as
frequently, versus 7 percent for the age-group as a whole; and 59
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percent of "daily'’ users of marijuana smoked cigarettes as frequently
versus 25 percent for the group as a whole (Johnston et al ., 1980b).

With respect to use of cother illicit drugs, the rates for "daily"
users of marijuana generally run five to seven times the average for
the age group as a whole; 47 percent of "'daily” users are current™
users of amphetamines; 31 percent of cocaine; and theilr current usage
Figures run fron 15 to 17 percent for barbiturates, for lysergic acid
diethylamide (), for phencyclidine (PCP), for methagualone, ad
for tranquilizers. Since nearly two-thirds of daily marijuana users
®&A percont) are current users of hashish, they have substantial
exposure to a high-potencyform of marijuana.

We also know from dataon age at First use that many of these
"dailly* marijuana users began their use of cigarettes, alcohol, and
veriouei othetr.iUlcih drugs at quite an. early age. To illustrate, by
the end of eighth grade 40 percent of them had smoked cigarettes
“dailly' and 90 percent hadtaken their first drink.Just about half
of them (@8 percent) TFirsttried marijuana by the eighth grade, and
most of the remainder (@nother 0 percent) started In ninth grade.
These are very early ages of initiation for all three drugs.
Similarly, these youngsters tend to take up the other illicit drugs
at an earlier than average age— though most of that use still is
initiated after ninth grade. "Daily’ use tends to persist longer
into adult life than anticipated. In 1979, 4 years after graduation
from high school, 51 percent of marijuana users of the senior class
of 1975 were still "daily’ users and an additional 34 percent were
current although not "daily’” users (Johnston, 1980).

"Daily’’ Users After High School

Using a national sample of 19- to 22-year-olds derived from the
follov-up surveys of Monitoring the Future. Johnston (1981) reported
on "'dailly’’ use of marijuana after high school. (These findings are
reproduced nearly verbatim below.)

College Student Status

Student status after high school correlates negatively with “‘daily”
use; that is, full-time college students have the lowest rate @B
percent), part-time students the next lonest Q0 percent), ad
nonstudents the highest rate (3 percent). Honever, although
full-time students have a loner than average rate of “‘daily” use,
they shoned the greatest increase after high school (p from 4.5 to
8.3 percent): they simply started from a very lov level and In a
sense were ‘‘catching up.™

*A current user iIs one who has used the-drug iIn the thirty days
preceding the suneys.
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Living Status
ﬂp

Young people who are living anway from hame have a higher proportion
of "'daily'’ use than those still living with their parents (2 percent
versus 10 percent), probably reflecting the result of reduced social
control by parents. Those who remained living with their parents
(rearlly half) shoved relatively” little®increase in use (W 1.3
percent), whille those who moved out iInoreesed their daily use rate
substantially (Up 3.9 percent).

Marital Status

Those who are single are almost twice as likely to be "'daily'’ users

as those who are married (1.4 percent versus 6.6 percent), and those
without children are somewhat more likely t© use marijuana than those
with children (1 percent versus 8 percent). [t appears that thepe
role responsibilities have a dampening effect on use. In the face of
an overall 2.6 percent increase iIn "daily’ prevalence after high
school for the whole sanpler those .whoever* married shoned virtually
no Increase (W 0.2 percent) and. ttortwith children actually* hed*a *1
decline Iin use (dowmn 1.5 percent).

Type of dnelling

"Daily’” use is highest for those living in a rented room (4 percent)
ol* gpartment (2 percent), and lonest for those living In a college
aurm @ percent). Obviously one®s dwelling arrangement is highly
correlated with his or her major activity after high school, as these
differences reflect.

Employment

Ermployment status is unrelated to "‘daily’” use. For those iIn military
service, "“daily” use dropped slightly after high school (fraon 13.4
percent to 12.4 percent). The activity group with by far the lonest
""dailly” Use raterare tfFa*" full-time-heewukerpercent), which
certainly ocsusjfosria“Part™ccauM they-nearly all. era* faraler™""*
married, and™ttWBIiy" "usaeertene. .young chilldren.

Reasons for Using or Abstaining
Reasons for "Daily’ Use of Marijuana
What reasons do "‘daily’’ users give for their use of marijuana? They
tend to use marijuana to produce an intoxicated feeling, to cope

psychologically with feelings of distress, to augrent the effects of
other drugs, and to participate iIn drug-using friendships. On a
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checklist of 13 posaible reasons, nearly all of the seniors who were
“dailly’" users checked "“to feel- gooddaipe™*thigh” (A4 percent) ad "‘to
have a good time with my friends'” (@ percent). Two-thirds said they
used It to relax ($&7pereent) and nearly half said they used It t©
relieve boredom (45percent). Roughly a quarter of the "'daily’ users
checked each of the followving: "‘to get away from my problems™ &7
percent), "because of anger or frustration' (&3 percent), and "‘to get
through the day" (2 percent). These psychological coping motives in
particular seem to distinguish the "'daily’ users from the less
frequent users. A Tairly high proportion (0 percent) also said that
they used marijuana to Increase the effects of other drugs, while
only 10 percent of the other current users gave this reason. Only 11
percent of the "daily’" users, or 1 percent of the total sample,
stated that they used it because they felt ""hooked” br had to have
it. All of these responses for seniors were closely replicated among
the "'daily'’ users iIn the 19- to 22-year-old sample (Jonston, 1981).

Nearly all "'daily" users (Ower 85 percent), whether iIn high
school or past high school, say (@) that most or all of their friends
smoke marijuana, (@ that most or all of their friends drink alcohol,
@ that more than a few of their friends get drunk every week, @
that more than a few of their friends shoke cigarettes, and G that
at least a few of theilr friends use a nurber of other illicit drugs.
This degree of immersion in a drug-using friendship circle contrasts
sharply to what we observe for thoir peers, even those who are
current but less frequent users of marijuana. Clearly the social
supports and the social pressures are there, both during and after
high school, for the "'daily’’ user to continue his orlher habit.

Reasons for Quitting and Abstaining

A number of users of- marijuin*-stopusing ts™drugmgJohnstonr 1981) .
Among studNMtesNrf the classes *ofF 197FF '‘through ""11980 corbined), those
who have used marijuana 40 or more times but have stopped by their
senior year give as their most camonlly mentioned reason on a
caomnprehensive list of 17 reasons that "‘they don™t feel like getting
high' (G6 percent mentioned). Also frequently mentioned, honever,
are concems about ppssibla, -poyeical ; efFect>™41*percent) ; concem
aboue, psychologicAireffects "(EB;pax"'cent) > ad, more
speci”™M™oeoearoqtiBefri loNi—eflenergy-ot —arbition ,.AlL percent) .
ThesetIS?33os also ranked high among those young people who smoked
less than 40 times before they stopped, as did two additional
reasons— coocazm. about “Parental Jisapproyal .end™Finding.- - that use. of—,
marijuana wee-iiet intrinsically?eofarsbien™
Concerfuahiat-ft-ssibxe health effects appears to play a role in
young people™s giving up the drjg and is mentioned considerably more
often among quitters now than in 1976 Concermn about physical health
increased substantially between 1976 and 1980 among all high school
seniors, fron 35 percent to 57 percent, whille concem about
psychological damage went from 34 percent to 53 percent. A similar
analysis of tha reasons given for abstaining by the minority (@bout
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40 percent) of seniors who have never tried marijuana reveals concem
about physical (71 percent) and psychological (@3 percent)
consequences, which are mentioned far more often than any other tyne
of reason. Social or ideological constraints or disinterest in
getting high are infregquently mentioned. There also has been a
significant increase iIn health concems among the abstaining segrent
3ince 1976, though not as large as among quitters.

In sumary, many “‘daily’’ users themselves sea some negative
consequences of their habit, and there perhaps are some consequences
of which they are unaware. The fact that the "‘daily’” smoking of
marijuana is proving to bo more enduring and stable than many may
have thought increases the probability of cunulative, long—term
effects. The fact that so many young people are becoming “‘daily”
users now puts a substantial nurber of people at risk of whatever the
long—-term consequences may prove to be.

Sequence of Drug Use

Regardless of the age of onset, there is a predictable sequence iIn
the patterms of initiation into the use of available drugs.
Independent Tongitudinal studies have confirmed and identified a
stable sequence of drug use (Hanburg et, al._r; 13755 197.%; _ .
Kandel ad Faust, 1975). The.leg™wdrIdW«u™Npt™MItyi>aiiuwxclilalcohol
and tobacco, are an early, - iiiifocegrelMaf$ueiail c.part;ge thp'*-
sequence. *Their*use—precedes the u=e. of all illicit drugs. AL least
four distinct successive stages of d@dolescent involvement with drugs,
can be identified: @) use of beer-or*wine™*-)ruse-of. ,tobacco
cigarettes or hard liquor, @ use of marijuana, anrd & uae of other
illicit drugs (Kadel, 19750). A fifth stage, problem drinking, may
take place between marijuana and other illicit drugs (Jensor et al.,
1980). Adolescents rarely proceed from beer and wine to illicit
drugs without uio of either*herd liquortobecco.cigerettes as an
intermediate atep - J"urthermor’*th*** rim an additive _effect euch ,
that the highest proportion: _.ofrmdolesourits who nw” tojMrijuana are
those who have experience— withi? both™-hard liquor and tobacco. ™ Fae,
example, among 12- to- 17-year-olds Tn the general population, the
proportion who have ever experimented with marijuana is 8l percent
among current tobacco cigarette smokers as compared to 24 percent
among nonsmokers (Fishbume et al., 1980). HowevweXv wWRosit.ion..on*a
particular ppinggi H-Hits sequancerdoee not indicate that the young
person wiiriTecMs«iJY prp8r»s»—to.other diruge higher up In the
sequence Particypalion®In each stage iIs a necessary but not
sufficient condition for participation in a later stage. Themals*,no
evidence to support the belief that™the ucevoi”™one drug will*_*,
inevitably lead to use of enjrotherdrugs- In other words, persons at
the top of the ladder of use of drugs typically will have used all
substances at loner levels, including marijuana. However, those at
loner rungB may stay there and not move to higher rungs of the ladder.

For exanple, data fron the National Household Surveys (Fishbume
et al., 1980) iIindicate that
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Mci juexrjklaofttral Iriar™ users—of “thbaccd-or alcobol j jrhovever™only
slightly»« a thanmm>»fgourtkofthi 1g=to"25~ear-old” . population-

iiwm .iMI lioiiir
7™ 1 oM n mo ifry other™ illagplidnuy; aalr k< \ey Y1l peseeattgefc—
i epre’ Vil /O rEnt ‘usefi—~ Flshbume' " WK M o).

Although i1t Is of great interest, relatively little is kown
about the factors that determine which persens will choose to go
through the sequence of drug use or the rapidity with which they will
do so. FE*isting- Tes«rch gi?es us same —<clues that use?*"of illicit-
drug# possess™ sore distinguishing features.

There are four clusters of variables——p«ent*1™NigSivp SSAPec™
ieflueneee™. adolescenttinelyecent \gp.deviant behaviors, ad
adclascent™el i»£B-"and 4Tie&tat assume differential importance
for predicting involvement at each stage of drug behavior (Kadel et
al_, 1973a,b).

IhinolySait; with. -4rpK: legar B5-"Hid e imshe earliest level of
drug user Adolescents who start to drink are exposedHEo peers®and
parents who drink, suggesting that these youths leam drinking
patterms from their parents. Adolescents who have engaged In a
number of delinquent or deviant activities, and who seek high levels
of sociability with their peers are likely to becore involved with
alacdol., Similar pattems are found with tobacco smoking, also one
of the earliest drugs to be tried.

The use of marijuana folloas that of alcohol and tobacco. It is
preceded by acceptance of a cluster of beliefs and values that often
reflect disavonal of many standards upheld by adults. Involvement iIn
a marijuana—using peer ernvironment strongly predisposes to its use
and is the best predictor (@GBeder, 1953; Goode, 1970). Participation
in «*Tthw, . k«t™Na™rP_recede
tHh--ummbT4 ™M 1N, JA4qupt™» sopw ™M 1 pe«<l«tF™ pr«carsor . T

Antecedents of Adolescent Use of Marijuana

When use of marijuana First care under research scrutiny in the late
1960s, very few youths had experimerntted with illicit drugs. Much was
made of the deviant status of use of marijuana and of the counter—
cultural and rebellious meaning that came to be attached t© using the
drug Gudrman, 1968). Yet even today, when over 60 percent of all
high school seniors have used marijuana, those youths who use
marijuana are quite different fron nonusers. The*aari juana users "In

jbhm 1ipI- - _____ . T Tl —mmiifT nrmn
< - 1 most recent data show that
marijuana usersperform more poorly In school, mrq&JI1fMdzZ&il&l&Qsf
have performed more delinquent acts, are iIn trouble with the law,
have more traffic accidents, ad use more illicit drugs than nonusers.
Those persons who also use several illicit drugs show the highest
involvement in deviant behaviors. Thoso, ; 140foNmigjut.colofelashlp
with degree of involvement with illicit drugs, such that persons
using mdV?FFIFF "R?yu”™vety are onl’giJarivol "PtNel?>dfiffiarerit from
those NoJte*e"3™MFP2VWET7<FRP?TYFtiN 1aohneden et al., 1980b).
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In tho cross-sectional national samples of high school students,
suneyed In 1974 and 1978, Jessor et al. have foud that not only are
the patterms of association between use of marijuana and deviant
characteristics similar Iin both sunveys, hbut also that the strength
of the associations, as reflected in the sizes of the correlation
coefficients, are almost identical. The very same conclusions derive
from anmalyses based on five successive cohorts of high school seniors,
sarpled at yearly intervals in Monitoring the Future (@Bachman et al .,
1981).

Longitudinal studies of students aged 12-21 have done much to
extend aur understanding of the precursors of using various forms of
drugs. Studies have been reviewed iIn detail by Kandel (1978a,b;
1980a; also see Appendix ©) and document that marny of the factors
found to be associated with use of drugs at ae point In tigs™.fuch
as low academic performance, crime, self \Steem™depressive mood,
rebelliousness, and otherd3AriSHarityTitharaCe"flIticsT*
use of drugs (see iIn particular Mellinger et al., 1976; Jessor and
Jessor, 1977; Johnston et al., 1978; Kandel, 197/8a; Kandel et al._,
1978b,c; Kaplan and Pokormy, 1978; Smith ad Fogg, 1978; Wingard et
al., 19/9; Kaplan, 1980). Same of the prMiet, IW"Ea¥Erft™>can be
identified In childhood, such as a™9tesjlv«MM_With or without
association with shyness (Kellam et al7Vv 1980, in press) and
rebelliousness (Gnith ad Fogg, 1978).-

Other longitudinal-studies .also docurent™that many of theT&ctors
found to be associated "drugs at ae point iIn time, such
as lowv academic performance, delinquency, lov self-esteem, and
depressive mood actually precede™the"use" "tfiffu=a " (O"Malley, 1975;
Mellinger et al., 1976; Jessor and Jessor, 1977; Johnston et al.,
1978; Kancel et al., 1978a; Kaplan and Pokomy, 1978; Wingard et al .,
1979; Kgplan, 1980).

One stidy shows not onlly that certain behaviors predict use of
marijuama, but Nlso that drugs may aggravate or exaggerate certain
behaviors. A cohort of high school students wes followed at annual
inten/als throughout the four years of high school (Jessor and Jessor,
1977). During this time annual scores for various attributes were
charted In four groups of students distinguished by differing drug
histories: veteran users, who used drugs pre-high school; early
inftiates, who began relatively early iIn their high school career,
i.e., between the first and second year of testing; late initiates,
who began relatively late, i1.e., between the secod and the third
year; ad nonusers, who had not started to use marijuana at the last
testing In the senior year of high school (Uessor and Jessor, 1977,
1978). These four groups of students differed on measures, such as
gereral deviant behavior @ 12-item scale measuring frequency of
inolhvement in stealing, Fighting, property destruction, truancy, or
other delinquent activities iIn the last year) or value on academic
achievemennit @ five-item scale, measuring the value placed on the
attaiment of success iIn school work), at the beginning of the study.
Scores predicted If and when students initiated use of marijuana.
Those students already involved iIn use of drugs before high school
scored highest on deviance and lonest on achievement motivation at
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initial testing and throughout subsequent retests. The scores of all
groups of users converged over tire so that all three groups
increased iIn deviance scores ad decreased in their achievement
orientation over the four years. nNahazpprtefaatngaa™1"""IMre?
oecur eced img™the drug use.

Peer Influences

The most consistent and reproducible Finding In drug research is “le
strong relationship between an individual™s drug behavior and the
concurrent use of drugs by his frieaxds. The relationship iIs stroger
when based on adolescents®™ perogptions of the friends®™ behavior than
on the fried:.1 self-repcrM (oo, 1370; Johnson, 1973; Kandel,
1973; Goldstein, 197/5; O"Donnell et al., 1376; Brook et al., 1977;
Jessor and Jessor, 1977; Kandel et al., 1978a; Orcutt, 1978; Smart et
al., 1978; Huba et al., 197/9). OfWertiheg+f@ariR?t¥HsTO-age
and sex is the Similarity within adolescent "“friandship ciTriOaa. i»ich
as Nosasrii&iNity
results not only from socialization, the InfFluence of one friend on
the other, but also from a process of interpersonal selection
(assortive pairing), iIn which adolescents with similar values ad
behavior seek each other out as friends. Longitudinal data on the
Fformation and dissolution of friendships iIndicate that selection ad
socialization contribute about egually to the similarity In values
and behaviors Kaxdel, 1978d). Awvailable data on sex differences iIn
peer infFluence iIndicate that females are more susceptible than males
1t 3uch iInfluence (Jessor et al., 1973; Margulies et al., 1977).
Susceptibility to peer influence is related to involvement in
peer-related activities, e.g., dating or getting together with
friends, and to degree of attachment to and reliance on peers rather
than parents (Uessor and Jessor, 1978; Kandel et al., 1978a; Brook
et al., 1980). Contact with other users increases the likelihood
that the individual will have iIncreased opportunities to get the
drug. Feemwdiated-approaches.have.been- shown, to bt an effective
vehicle for Inkejosyndays.ta.prs™t, sscklira of tcbacco In

adollescents. , fvans, 1977;-McAlister, 19.79" of. J*

peer infFluence orjthe uee of marijuanma would, seem, Fmauggeat™t&at. It

wouldxJisd™tiTai iItFiPNiYpreventive ™ weri juana prograns. ™" VT
SUMVARY

There has been a steep rise iIn the use of marijuana and other illicit
drugs In the past decade. So far It is primarily a youth phenomenon.
Since 1971 there has been at least a doubling of lifetime experience
with marijuana in every cohort iIin tte 12- ,0 24-year age group. OF
all psychoactive drugs investigated (inciting inhalants, hallucino—
gens, cocaine, Mroin, stimulants, sedatives, and tranquilizers),
marijuana is by far the most comonly used 1llicit drug- Legal drugs
for adults, such as alcohol and tthecoo, are the most widely used of
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all drugs among adolescents. Although substantially more students
have ever used alcohol iIn their lifetime than have ever used
marijuana, more high school seniors use marijuana on a "‘'daily” basis
@ percent) than use alcohol that frequently @ percent). ‘"Daily”
users report the use of marijuana In school# whereas daily use of
alcohol tends to occur after school ad on weekends.

Sotr,e trends 1IN use of marijuana are agpparent. The continuing
dramatic rise in the use of marijuana has recently sloned. It is too
early to tell whether this decrease“will continue or is merely a
pause In the rise. The overall prevalence of use of marijuana has
remained at approximately 60 percent of higlr school seniors for the
years 1978, 1979Vand 198(T;"" Between 1975 and 1978 there VMiea an
almost twofold increase In “daily’ use of marijuana fron 6 percent iIn
1975 to a peak rate of 11 percent in 197/8. In 1980 the "‘daily "“Use
rate of high school seniors dropped-by 1.2.percentage points, oOr more
then. 10-percent. This may signal a reversal of the upnard trend iIn
"daily’' use unless higher absenteeism ad school drop-out of daily
users are significant factors iIn the decline. Multiple sources
suggest that out—of-school age mates are heavier users than those iIn
school. Other trends have not sloned. There was a continuing rise
in 1980 of the proportion of high school seniors who during the year
hed used saome illicit drug other than marijuana, from 28 percent iIn
19/ to 30 percent iIn 1980.

Throughout the 1970s# as a. correlate of continuing “rise "in "’
prevalence rates®™, there,was JAtrend tonardl.younger ages” of” first™ use'
of all of-thes=" druga™® For marijuana this age trend continues but *
hes slowved somenhat. In 1979, 23 percent of seniors who had used
marijuana started their use In the eighth grade or below as compared
1 25 percent in 1980.

"Daily’" use of marijuana iIn high school and iIn early adult life
is very high and merits special attention. Drawing on data from
Monitoring the Future, characteristics of "'daily'’ users were
described. For high school seniors the rate of "'daily'’ marijuana use
in 1980 was 9.1 percent. Such users have very high involverent with
other drugs and begin their use of drugs at very early ages. "Daily”
us=rs are predominantly urban although rates do not vary by geographi —
cal regions of the country, whereas use anong white students is double
that for blacks. 'Daily” use is only slightly higher in disrupted or
sigle parent homes than in nuclear families, and use is associat i
with poor school achievement, abseriteeism, and dropout. Non-college-
boud students are twice as likely to be "'daily” Users as were
students planning to attend college. Religious comitment and
self—ratings; "tp|M Isg¥P "“belief In lav-abiding behavior are associated
with loner “daily’’ uee Trstes. 'Daily’ users are involved In more
automobile accidents and delinquency.

Post-high school "‘daily'’ user rates are lowest among full-time
oollege students and those living in a college domitory.>. _"Dally*
use among non—colllege pfcttomts wes™ not related to joblessness,
eaployment, or military service™. Single persons are twice as likely
as married persons to be "'daily” users. Among the married, those
virh chilldren had very lowv rates of "daily’ use. The "'daily" use
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habit has a remarkable stability. By 4 years after high scool, 8
percent of "daily” using seniors in the class of 1975 were still
u.—ing marijuana, with 51 percent of them continuing to-be "daily”
users.

In these studies, students report reasons for using marijuana:
1o have a good time with friends, to get ""high,” "to relieve boredan,
1o enhance the effects of other drugs, and to cope with stress.
""Daily” Users are deeply immersed in a drug-using circle of friends.

Same “‘daily’” users have discontinued theilr habit. Reasons given
for stopping use of marijuana are loswnslMnterest iIn getting "higs>""
concem about harmful physical or psychological effects, and concem
about their loss of energy or arbition.

More is known about the antecedents of using marijuana than is
known about the consequences of using marijuana (tbe discussed
“urther iIn the chapters thatfollow). Longitudinal studies have
established that iraa—of marijuana la preceded by acceptance of,,a.
cluster of belief* and values ttet.._.ae favorable to use of marijuana
and also by the"adoption of deviant behaviors. The deviant psycho—
social attributes of marijuana users that were described almost a
decade ago, when use of marijuana was a rare event, are just as
characteristic of marijuana users today, when &) percent of all high
school seniors report sare experience with the use of marijuana.
Daily users showv the extremes of these deviant behaviors but less
deeply Involved users also exhibit some deviancy. Friendship
pattems and peer influence play a uniquely ponerful role iIn
determining youthful marijuana use. HegathveNparental relationships
do not appear to be associated as an antecedent to use of marijuana.

RECOMMENDATIONS FOR RESEARCH

Additional research needed includes (@ epidemiologic studies on
pattems of use of drugs among young adolescents, including those who
leave school, @ longitudinal studies to Investigate the antecedents
and consequences of use of marijuana, ad @ studies of the effects
of marijuana In corbination with use of other drugs.

Because samples of high school seniors exclude youths most at
risk for high marijuana involvement, namely adolescents not regularly
attending the high school, additional cohort—sequential epidemiologic
surnveys beginning with prepubertal children are needed iIn order to
follow development and behavior fron early in life. An all-conclusive
approach would be both a prospective (concurrernit) cohort study and a
retrospective case-control study of possible outcomes of and risk
factors for marijuana use (this recommendation is described in detail
in Chapter 6).

""Daily” Users have been understudied and may have the most severe
L"isk in terms of loss of leaming potential, biological risk, ad
psychosocial handicap- Studies should be undertaken to predict who
among the large numbers of young people who try marijuana are at risk
of becoming ''daily'’ users.
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Research on the factors involved iIn cessation of the use of
mari juana should also be carried out. Tobacco smoking s declining
among youth (National Institute of Education, 1979). The reason* for
this decline. .could?Orapplicable Te asij-uexc™ us™and-should,
sought, ~

Studies should be undertaken''to learm how peer IinfFluence can be
reliably used to moderate or prevent marijuana use in young
adollescents.

Properly planned longitudinal cohort studies should be conducted
on both the behavioral and physiological antecedents and consequences
of the use of marijuana. Detailed and continuing medical and
psychosocial data are needed on the life careers of American adults
who use marijuana "‘daily.”” Retrospective studies of middle-iged ad
elderly persons who have a history of chronic heavwy use of marijuana
would be systematically studied for medical and psychosocial
attributes and for effects on job performance. These are especially
needed for urban industrialized populations.

Little is knowmn about theIcontoguencesof weilogmeri juana in
camnbination with other druggy esauafa="as the rates of tte=*of other
drugs are”™to high, this "ia of"geiSt s*H*«ceJWhtotoisdiplinsry aid
col laborative efforts mrr crucial if the complaxitiwkKoff multiple
drugs and intercorrelated behaviors are to be disentangled.
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.3 :
EFFECTS OF MARIJUANA ON THE RESPIRATORY
AND CARDIOVASCULAR SYSTEMS

RESPIRATORY SYSTEM
Performance (Pulmonary Function)

Th. “re the natural target for the hafmfol -effects of smoked
merer*—*_  TMir /jis*tni* for emarijaajJAjw foc-toBACI1J M In-both™ *
instancesr smoke is"dfalVdrfiito—£he” lungs where it can harm not only
the cells that line the ainvays (trachea, nasophanynx, bronchi, and
alveoll) and constitute the lung tissue, but also Impair such cells
az lug macrophages, which are part of the imune system. As a
result, the soke may inflict injury directly on parts of the system
and also make the lungs wulnerable to agents that normally are held
at bay by selfCleansing and self—protecting mechanisms.

Different effects would be expected from tobacco and marijuana
smoking because of the striking differences in the way In which the
™o substances are soked: marijuana smoke usually is dravmn deeply
into the lungs by one or a few deliberately deep breaths, whereas
tobacco smoking is generally more automatic, repetitive, and variable
in pattem. Moreover, because marijuana is a "‘street drug,’” It not
only is Inconsistent in its content baficaladHfcett iy j et t6vEon€ amEni Sr:ic
doir. Also, filters are not usually used by marijuana smokers,
although water pipes are used occasionally. Cogeeqguat
natural conditions it is"difficult "to\judge dosage” ofTactfved
ingredients, , t t o
cochage" N5cenNp N Ti st Bssirljul MMt o< <amoke

BExper i«<oy"\Jjeni j isv;yesra' Vifach cigarette— Nhetothat
continued e a ~amka entails the risk of producing-
chronie brdikeflilpSW I eeiwtl Itiee™ietM lung. But, sietwogra™
cannabis prai- ts Fees ban sawvled for eentwi»s, —rfe*«KaMy™littte
is recorded abotrttfesir ‘effastasa thalunfe™-Wha*— * ocoafcayBo>icy™
information exist™* "is cdnfPtM idtFtdT CBS s dtiwt —swSgawe&juaiWw
stokers aremlllso tofescmrr noMtfFr

In recent years, iInterest has heightened In the smoking of
marijuana as a theragpeutic measure. The Inhalation route takes
advantage of the large surface area afforded by the lungs for
adninistering the effective constituents of marijuana. Hownever, this
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practice entails the disadvantage of adninistering a therapeutic
agent in a cloud of air pollutants.

In brief/ our appraisal must assess the iInpact of chronic
bronchial irritation and inflamation on the airvays ad
gas—exchanging surfaces of the lugs.

Acute Effects

Marijuana affects the control of the breathing patterm in different
ways depending upon the dose/ the preparation/ and its psychotropic
effect on the consumer*ntkMggygNtf 2 1l«Qvi>tto;gener«lirrfltlaaletes
vAntllatijenM M faif*exASftg”™ betweew -tJiiy "aw frliaefeiftbieattaAr™- in'

VO n.r"» 11 TR rtimv7FTa =
efc_jjijiLies—ISV—SwalferevArciviitee). On the other hand/  laogexaktoeeg
of smoked marijuana venti lation and responsiveness to

the 0O stimullus (\eil et al./ 1963; Bellville et al./ 1975). <"le
i 11 lanewinie ednlal ill mSAei> e*i< | Hi TImTiTHTTTmL ilnsea hue hi i
deax*ofr*anre«aoctexrbBheesoweta vent” lIStlon”OF oyrthe'"effecttbvenees

ofJiO.fyAerespirator a9/
Much more consistent and predictable is the effect of marijuana
on thewimmrm The inhalation of small amounts of marijuana smoke
& Beneh™«bxda ieorr*i Tr pgrsona—wittsett:" &~ n f R z able™lwng
(Tashkin et al./ 1973; Vachon et al./ 1973). 73*
bronchodi lation. is”easily demonstrable;the inhalation

feshkin etal. , 1973).. 3Ingestion
of A-9-THC is less effective than smoking marijuana in producing

Aecogg-1ed N-9-THC has a local mrritating effect on the ainays,

which often overrides the bronchodilating effect to the point of

making It unsuitable for therapeutic purposes (Tashkin et al., 1977a)
ryrsTit I im  tm nnkiii HititW n iflMrob —ffnmra t r r ~ " ™o—

mwismsmtgpji,JO »Mtowh5*gtein

Redfoffoaarh
) . >hnhadfl- »1IP" -
— — a— -~ 9 imee-- w*k teunfctoatks
Uihi—iimp WTHTw Liiiii in fmehnin mm nd m [iBt)
by :(Shepirb et

7TMT/ eraedhaniifiIB by which bronchodilation is effected is
not clear, but does not involve stimulation of beta—adrenergic
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receptors or blockade of muscarinic receptors iIn airmay smooth muscle
(Shapiro et al., 1976a). Adding to the difficulties of
Interpretation are the psychotropic effects of marijuana: fetircs
the individuals whohad previously used cannabis dowM ‘'distinguish
the marijuana ciVsrpha®"-fr™""ths platebo on the baai"s"of the
intoxicating experience afforded by the matijUlna~aoKfc. Although
the four subjects without previous cannabis experience did not
experience any central nervous system effects, they did note mild
somolence or light-headedness after marijuana use.”

Among the experiments with induced asthma were sare that employed
the inhalation of cannabinoid-free marijuana soke (Tashkin et al .,
1975). The results indicate that the smoke of the marijuana cigarette
does not prevent methachol ine-induced bronchospasm (Tashkin et al._,
1976). Smoking, of marijuana did not aggravate or perpetuate
bronchoconstriction instable aathmitics>:and Ifcoreernptiy*reversed
experimentally induced :brioncftospasn (TashkitfFet aliex<<19-)F."; "Addition
of A-9-THC to placebo”smoke®Caused-a prompt, comp lete>"~and
sustained™ reversal of methachol ine-induced bronchospas™ Although
ingestion of 4-9-thc iIn a sesame oil"Vehicle hes™ produced
bronchodi lation In asthmatic patients, less dilation was noted than
after smaller doses of A—-g-THC delivered by smoking (Tashkin et
al_, 1974)_

Although It appears that the mechanism of 4-9-THC-induced
bronchial dilation is mediated by the autonomic nervous system, the
process of dilation is not understood (@Gill and Paton, 1970; Cavero
et al., 1972; Shapiro et al., 1973).

Subacute Effects

Pulmonary function _teats -in 28 healthy young experieneed”ocannabis
users before ad. after."'at47-5.9_rdsy"periodbof heaviertan customary
marijuana usage, (groupjJai hWaverage of 5;2 cigarettes"IwftB a-daily
mean range of 1.7 to 10 cigafdttis per''subject disclosnT tlie
developrent of mild but™Mign™ ificat"dilet"eases-in specific, ainay
conductance and forced explrator™ Ffloviar well-as in<«diffusimg, -,
capacity (Jashkinet " ' "Ceaiwtion, by reduction in smoking,
gradually restom” ;i rfthtovard nor»ar”™ The-blinical
significance .g~fchei™ “B. ucer@ain"- The-marijuana
smoked and =th«™N M T INBN1dqulTOoe-ty- function, coupled with the
observatiorti IWHp™MtibI™: Q. f/function was—-incceplete 1 week
after marijoaittpiiDkinbed stopped, suggests that heavy mari juana
sacking over: "FINFEIN adbld- 1das™tO"—cldnically
significant anClulllreadily reversible inmpairment' 'of pulmonary

function.

Chronic Effects

A study of 31 Arerican soldiers stationed®in Hoat;Beraany whoT voked
large quantities ofl grias—df More per month for periods

— Ml e« N e



of 6 t 15 moths) found their=ilant>  be, pdinclpal lywsespiratory,
including bronchitis* sinusitis* asthma* and rhinopharnyngitis
(Gnflanination of the nasopharynxX) ((Temant et al_.* 1971). In
one—third of the soldiers* cputum-producing coughs* difficulty in
breathing™ and wheezing folloned 3 to 4 months of regular use of
hashish. H3wSii™ lus~graphi "a™h"~fcal
sputumr Antibioctics failed to relieve the synptaons. The symptomatic
patients %uld not vvtlaTrkWarql Vfour required, hospital izartigl;u;r4 ,g«'rst VT
unpPNiNed , "U«ea™ ™M J7omainmption inmprovedl jtojg.jgpisfemp}

Pulmonary function tests in these individuals Shoned. juid, airnway
obstruction after 3 days of lessened hashish intake™ “Moreover™ the
response of these individuals to isoproterenol suggested that
rever«ibl™; ,b*wchospasm and/or the accumulation of fluid In the
bronchi-was imnvolved iIn the pathogenesis of the airnay obstruction.
Patch and serological tests failed to inplicate allergy as a cause of
the upper respiratory symptons and signs.

In Jamaica (Hall* 1975) * where marijuana usage is heaw™ etfftalicc*
bromehiti*—-4de—«r*quent. mairi jw\sapktny is"usually
associated™wirthrrtofesop. sankint * woislr ssnJevnia. imfeerprtatiérfu tssu-
the effiegts. fttimarl jnems—cAone. Adding to the uncertainty about the
effects of marijuana as a cause of chronic regulatory abnormalities
are two other, studies, one In. Jaaaj”.JRuMUN; paaitas” 1973 :ad
ths other-In Costa—*i1ca™baraaxdso-"anoailj ~41.M976), whidn'
failed njfLdiffsrencerla™thi3prevalence;of _chrc*nich
respiratory disease. :between. _.smokersnonfmokers cf™wi juan*.
These results cannot be accepted as conclusive™ because In each study
the nurber of marijuana smokers was small* the subjects were not
randomly selected™ imirvnai It > —— —>» re—JIniL

oci 41 F1980) =£

in resistais;a- . _MWlert-I>—tii™ large airnays without an appreciable
effect on conventional tests. <

Ancther study was of 200 Arerican soldiers stationed iIn West
Germany who voluntarily sought medical atternttion for such respiratory
symptons as pharyngitis® sinusitis* bronchitis* and asthma related to
chronic heavy IWwBFfSfPuwking (Henderson et al.* 1972). AftfAipsis."kF
the hashish available and in use iIn the locale of this, tiLdy*. shoned
conci\"\jUi™a;at z 5-§K3,J.Q percent. tpNpercant of””

TecesT— TMaspecEs oT RAashish smoking are relevant to the question
of lutg injury produced by hashish: 1) hashish is usually smoked iIn
a pipo (occasiomally In a water pipe)* although i1t is occasionally
eaten™ drunk as a tea* or rolled INto a cigarette and soked™ and 2)
hashish smoke generally is regarded by users as buming much hotter
than tobacco smoke.

Soldiers with pharyngitis usually stoked less than 25 grams of
hashish monthly; those with bronchitis and astima consumed more than
50 grams per moth. The common complaint of sore throat in these
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heavy hashish smokers occurred most often iIn those who smoked hashish
in a pipe without a screen or cotton filter; In then# the roof of the
mouth and the bedk, of the throat were inflared. Persistent rhinitis
(inflanmation of the nasal mucous membranes) was present in 26
patients. As a rule# allergy could not be inplicated in the
nasopharyngeal manifestations. Treatment with—~"antibiotics#
decongestants# and phenylephrine (@ vasoconstrictor) relieved™the
symptoms# but they recurred in those who continued smoking hashish.

Twenty high-dose tarbifdl smokers (more thsir50 graas/Mmth) hed
chronic bronchitis as manifested by a chronic sputum-producing cough#
shortness of breatt# and decreased exercise tolerance. On physical
examinatiort abnormal respiratory sounds— rhonchi# wheezes# and
rales— were present. Chest radiographs were consistently normal# but
pulmonary function was abnormal”™ tte™“VvitFfil capacity”the™ maximum
volume of gas taken IN) was 15 ™WW percent’” below normal. In six of
these subjects who smoked 50 or more grams per montdw biopsy of
bronchial mucosa revealed changes that resenbled the abnormalities
that cccur iIn older heavwy smokers of tobacco (Auerbach et al.#

1961). The biopsies also tumed up atypical cells not found iIn
tobacco smokers.

The study of a respiratory disease In hashish or marijuana
smokers is difficult because the great majority also smoke tobacco
cigarettes. Also# the illegality of marijuana smoking prevents
people from volunteering information and cooperating iIn experimental
studies. Baseline physiological or clinical studies are difficult?
because the subject is not identified until he seeks medical help.

Rats (Fleischman et al # 197/9) and dogs (Roy et al.# 1976) hawve
been exposed experimentally to marijuana smoke over long periods
year and 900 days# respectively) to determine its morphological
effects on the lugs. At autopsy# the animals demonstrated damage of
the ainays and also of the lung substance. However# Urtis™Ndiffiault”’
1 relate the results of, these™Miaal™exeyinsntiV trwhich thel
artificial pattem of sixkinf~"differed markedlyfroe*ttmt of, the _
human smoker# to the efFictir that ‘chronic mari juana smoking might
elicit In man.

Defense Mechanisms (Alveolar Macrophages)

Little is knonm:aftbnfcériffe«*W tlrdjuhircht®ft4~-«efehse ™
mechanisms of Although some observations have been made
on the alveolafF'macrophage, an Important element in this systenwt the
results have beeiirwecttiiitent™ For exanple# acne studies of the rat
lug found that macrophages obtained by washing out the lung and
exposing them to marijuana smoke manifested a depression iIn
bactericidal activity (Huhber et al .# 1975%# 1979%a¢b# 1980). On the
other band# another report™y&lled fo:disclose-e significant-effbet,
not only of marijuana# but also of tobacco stoke on the bactericidal
activity of macrophages (@Orath et al.# 1979). Finallyrothere-have
found that alveolarmecrophagwrdiffer slightly ™ Their™ morphological
responses to tobacco and to marijuana stwoke. The significance of
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these differences, especially in terms of their long-term effect on
pulmonary defense mechanisns, remains to be defined.

Explants of lug have also been examined after exposure iIn
culture to marijuana stoke (Leuchtenberger et al., 1973a,b;
Leuchtenberger and Leuchtenberger, 1976). Striking changes have been
observed iIn the appearance and growth characteristics of exposed
cells.

Carcinoma of the Lug

The effect of marijuana as a carcinogen, for_lung® ainays, and upper
respiratory organ, bea. not .bem, systematically., explored. Bvaluating
the carcinogenicity of marijuana is difficult, because most marijuana
smokers also are. tobacco cigarette smokers and.because such
carcinogenicity could have a long period of latency; studies of
tobacco carcinogenesis indicate that 20 to 30 years.of exposure must
occur before*tunmors, gopear, In the lug. It is understandable that
information conceming the carcinogenic properties of marijuana are
not yet available, particularly iIn the United States, where the agent
has care INto extensive use only during the past two decades. An
important problem in evaluating carcinogenicity is the fact that the
leafF is used by igniting it and the inhaled products of iIts
comnbustion may be carcinogenic, &s;rin: tha case*of tobacco products. .
Even 1f it proved to be carcinogenic, the question would 3till remain
as to what constituent in marijuana stoke was at fault.

The potency of a substance as a mutagen @bility to change
genetic material) can provide a clue as to Its possible role as a
carcinogen. Induction of genetic mutations by a substance In test
strains of bacteria correlates with induction of tumors In test
animals. Fractions fron extracts of marijuana soke particulates
(t@ar’) have been found to produce dose-related mutations in four out
of five test strains of bacteria Busch et al., 1979; Seid ad Wei,
1979; Wehner et al., 1980). By~ itself, A 9-THC was not active.as a
mutagen in bacterial-strains (@Glatt et al., 19/9) or in mamalian
test systars™ (Van Went, 1978).

The extent to which marijuana smoke differs from tobacco smoke is
discussed in detail Iin Chapter 1. In general, except, for te
presence,of, cannabinoids In. one and tobacco"alkaloids “(nicotirne) in
the otABKN-_Tebs"oorbustion products of tobacco and marijuana are
qualitatively similar. On occasion, hosever, differences that may be
meaningful have been found. For exanple, ocos™study. .(Hoffmam, et al .,
1975)~repor > that™ ™ tohbacoo- smoke contains more isoprene and wvolatile
phenols, whereas marijuana smoke conmtains about 50 percent more
carcinogenic hydrocarbons.

Tumorigenicity of marijuana ad. tobacco.smoke condensates on
mouse skin bavsibeen reported. In.mic*,Minted*threaltimes weekly
with a—tar jmiocersiofi of smoke densate*survival at-74 weeks “was
betterln*toa'Smrijuana grO U ptcj(xrln € ~Mwbeoci$ SWPP? Si~pFroo *
mice painted with™, mari juana, condensate—developed skin tunors, ail of
which were benign, whereas 14 of 100 iIn the tobacco condensate group
developed tumors, two of them malignant (Hoffman et al., 197/5).
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Because marijuana smoke has adverse actions similar to tobacco
smoke on cell-function in the respiratory and cardiovascular systems,
it has been proposed that marijuana smoke, rather than only the
cannabinoid, should be used to obtain information about effects on
cell injury ad response (Leuchtenberger and Leuchtenberger, 1971).
Exposure of hus™ lung cells in culture to freshly generated marijuana
smoke for up to 2 months resulted iIn iIncreased mitotic indices,
stimullation of DNA synthesis, and an increase in the population of
cells with four times the DNA content of control cells or those
exposed to tobacco smoke (Leuchtenberger et al., 1973a,b). Long-term
exposure of hanster lung cells to the smoke of either marijuana or
tobacco led to abnormal proliferation and malignant transformation
within 3 to"6 months of exposure ((Leuchtenberger and Leuchtenberger,
1976). Since malignant™transformation was also noted iIn unexposed
lug cells after 12-249donthr- of culture, It appears that the™"smoke
of marijuana—or toWee®Saccelerates, rather than initiates, te
mal ignant change.

Although no instance”"ot human lug® carcinoma attributable solely
o marijuana” jtooking™Nhas yet been reported, abnormalities suggestive
of cancerous lesions have been recorded. For exanple, In several of
the U.S. servicemen who smoked 50"grraau of fe/ftristror more per month
and devoloped upper respiratory disorders, mucosal biopsy shoned
extensive cellular abnormalities, including loss of cilia,
proliferation of basal epithelial cells, ad atypical cells (Temant
et al_, 1971; Henderson et al., 1972). Comparison of 30 Arerican
hashish smokers (5150 grams/month for 3-24 months; 23 also smoked
tobacco and 7 did not), 3 tobacco smokers (.6 packs/day for 11_3
years) who did not smoke marijuana and 3 nonsmokers of tobacco or
hashish, iIndicated posure™td~ "corbined sari juahi Did tobacco smoke
produced more harmful effects than that produced by either substance
alone (Temant—et A" 1980). In the*hashish eswkers who did not
smoke tobacoco, abnormalitis*™- In theP tracheal ™ bibpsies were- no more
frequent or severe than in-thosegersons™who smoked™fenl™MtobaCco/

Exception has been taken to the idea of an additive effect of
tobacco and hashish soke. A Greek study—that ‘compared chronic
hashish and tobacco users with tobmoctt” "Vaiofd ™ abl ifkKKidrd that
although the hashiabaamkerkE had considerably more/throat; Irritation
and cough## v Mmoo "gVoupsnST about the
sare (Boulougourirtet®al ., 1976); no biopsies were taken. The
differences between the Greek and Arerican studies may reflect
differences between the two populations: The Aswrlean"study, done iIn
Germany, fawvored inclusion of men with severe respiratory disturbances
(Tenant et al., 1980), whereas™"the Greek study (Boulougouris et al.,
1976) appears to have iIncluded persons with lass severe illness.

Tha finding of knowmn carcinogens iIn marijuana smoke and the
presence of epithelial abnomalities knowmn to bw thw precursors "oi
lung cancer iIn heavy smokers of"tobacco suggest the possible
development of lung®cancer Itrchronic, heavy users of marijuana and/
or hashish after s"prolonged period of uvee*wetpecial I€*iT they are
also smokers of tobacco. “owever/ BvMDice'to syjolrarthfe™ *
hypothesis”Is"itet Available. Belclﬁtuse marihuana smoking i ahraclent™
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custom In Ami* and the Middle East* lung cancer would be expected to
be more prevalent In these parts of the world if a causal
relationahips-did exist. Unfortunately, no reliable data have been
gathered to settle this question. Heavwy smoking of marijuana, In
quantities comparable to that of"tobacco, has been relatively
uncomon in the United” States. "1"Therefore™ the—contribution of
marijuana smoking to the incidence of.primary, lung cancer cannot yet
be answered with any authoritative data.

Sumary: Respiratory SyBtem
Lung Function and Defense Mechanisms

The most important question about the effects of marijuana on the
health of the respiratory system is whether acute or chronic

mari juana smoking cause detectable structural or functional
impairment of the lungs. Mild but measurable airnay obstruction,
affecting both large ad small airnays, can be shomn 10" exist after 6
1o 8 weeks of smoking marijuana daily, averaging five marijuana
cigarettes a.dayt™this,  decr«aemin. . function is reversible,” but does
not retum-to normal within on* week of abstaining from smoking.

In persons with histories of heavy smoking, particularly of
hashish, chronic IinfFlamatory changes are seen in the bronchi and
uvula, often iIn association with chronic sinusitis. These manifesta—
tions of upper respiratory disturbance have been described iIn
individuals with histories of marijuana smoking usually In excess of
3 years and are reversible when marijuana smoking is stopped.

Acute eqosure of alv JDlar macrophages in vitro to marijuana
smoke causes a reduction i1 . phagocytic activity, a cell defense
mechanism. The agents responsible for this change iIn macrophage
function are iIn the rapes phase-ofrmarijuana stoke and are not 4
related to the presence of A-9—thc. Also, lug explants eqosed to
marijuana smoke iIn vitro show changes in the chromosomal structure of
nuclei.

There is as yac-no-information about the effects of prolonged
smoking ofymrijuana# that is, beyond 5 years. Although some
populations have been examined for the effects of chronic marijuana
smoking, controlled studies are sparse and populations exposed to
marijuana smoke only— without exposure to tobacco— apparently are not
available. Particularly conspicuous ia, the, lackiof information about
the effect of:chronic marijuana asoklng begun, In late childhood or
adollescence end continued to adulthood. Such studies would require
morphological examination of biopsy material from tha bronchi and
respiratory passages to determine the presence of structural changes
that indicate the development of chronic bronchitis and/or lug
cancer. Morphologiosl changes associated with smoking mari juana
could be compared with “the morphological abnormal itfea7associated
with chronic tobecco smoking.-

The acute response to inhalation of marijuana is an appreciable
bronchodi lation, both In normal subjects and In individuals with
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bconchial asttha. Honever# the bronchodilator effects of marijuana
are a response to acute exposure; chronic exposure usually evokes
bronchoconstriction.

With respect to therapeutic application# the effects of smoking
marijuana in producing bronchial dilatation do not exceed those that
follow the Inhalation of beta—agonist drugs. Moreover# the doses
required for bronchodilatation usually elicit the psychotropic effects
of marijuana and may be associated with changes in the structure of
bronchial and parenchymal lung cells# the significance of which
remains to be assessed. For these reasons therapeutic usefulness as
a bronchodilator drug s open to serious question (see Chapter 7).

Carcinoma of the Lug

One of the great uncertainties about marijuana smoking iIs Its
neoplastic potential. No reliable dat* are available conceming the
incidence of carcinoma of the lungs and upper respiratory passages in
long-term users of cannabis.

But a variety of experimental studies has sounded the alert that
marijuana smoking—just as tobacco smoking— may be carcinogenic and
that a corbination of tobacco and marijuana smoke may have-greater
neoplastic potential than either one alone. Although the experimental
observations have raised the suspicio¥ long-term observations on
human subjects— and possibly on smoking animals— will be necessary to
settle the issue.

Recommendations for Research

Lung Function and Defense Mechanisms

With respect to the performance and defenses of the lungs# these
*Judies would be informative:

* the physiological# biochemical# and morphological
interactions of combined exposures of the respiratory tract to
tobacco and marijuana smoke;

* the interactions of cannabis and alcohol on the function of
the respiratory tract;

* the long-tem effects# i1.e.# 10 to 0 years# ofF exposure of
the respiratory tract to frequent use of cannabis iIn the absence ad
pressure of exposure to tobacco smoke (for this purpose# large-scale
epidemiological studies may b« required);

* the physiological effects and clinical consequences of
exposure of alveolar macrophages and other lung cells to long—term
exposure to marijuana smoke;

* the imunologic effects of marijuana smoke exposure on cells
ad on the entire body. “~_
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Carcinoma of the Lung
With respect to carcinoma of the lug, these studies seem essantial;

* an epidemiological survey to determine over the next 20 to
0 years If there will be an increased incidence of primary luyg,
laryngeal, oropharyngeal, esophageal, nasal, or sinus cancer iIn
chronic marijuana smokers;

* epidemiologic and pathological studies In humans and
experimental studies In animals to evaluate the carcinogenic
potential of chronic marijuana smoking on the lug, lanynx,
oropharynx, nasal, and sinus epithelium.

CARDIOVASCULAR SYSTEM

Normal Heart and Circulation

Heart (Oirect Effects)

With respect to the heart and circulation, the most evident effect iIn
human beings of smoking marijuana, or of iIngesting the active
ingredient (A-9-TEC), iS—amllxik iIncrease* in heart rate
(tachycardia). Although, this® is not threatening to the normal
heart, the rapid heart -actionicaqo«<lhar™-to. . thezheart iIn which
the ciraulation is compromised by atherosclerosis or is bn te" verge
of failing.

The responses of?ther cardiovascular system to acute exposure to
mari juana differ "between humanebeinge-sand moat other, mammals iIn that
the human subject typically responds with an increase In heart rate
@Bright et al., 1971; Beaconsfield et al., 1972; Perez—Reyes et al.,
1973), whereas most mamals show a slowing iIn rate (bradycardia)
(Cavero et al., 1973; Graham and Li, 1973; Rosenkrantz and Braude,
1974; Gllmer et al., 1974; Adamns et al., 1976; Hardman and Hosko,
1976; Kanasaki et al., 1980). Human:Mood pressure usually iIncreases
moderately on acute administration of A-9-THC, but iIn monkeys arnd
dogs.acuta adninistration is folloned by a decrease iIn systemic
arterial pressure. Typical effects on heart rate and blood pressure
have been attributed to altered autonomic function (oene, 1944;
Joachimoglu, 1965; Ares, 1968; Gill and Paton, 1970).

Effects on tha cardiovascular system are to some extert a
function of dose, route of adninistration, and duration of exposure.
Tolerance to samre of the cardiovascular effects In human brings
develops with chronic use (Benowitz and Jones, 1975, 1977a,b; Nowlan
and Cohan, 1977), but continued use does not reralt;in,ay—-Persistent”
alteration in cardiovascular function After''cassation of exposure
@Oombush and Kokkevi, 1976).

Effects on Heart Rate In healthy young adults, acuta administration
of marijuana by Banking (10 mg total dose} causes a promnpt increase
in heart rate (Increasing by up t 90 beats/minute) for about 1 hour.
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The change In heart rate caused by A-9-THC appears to result from
alterations iIn both sympathetic and parasympathetic efferent activity
1o the normal cardiac pacemaker (Beaconsfield et al., 1972; Martz et
al., 1972; Sulkonski et al., 1977). The results of studies designed
1o determine whether beta-adrenergic stimulation is responsible for
the tachycardia have roi. been consistent: In one series of reports,
prior administration of propranolol,* iIn a dose sufficient to block
the heart"s beta—adrenergic receptors, prevented the increase in
heart rate @right et al., 1971; Beaconsfield et al., 1972;
Perez-Reyes et al., 1973), whereas iIn other reports, propranolol
Tfailed to block the marijuana-induced tachycardia (Kanakis et al .,
1976; Tashkin et al., 1978). Although part of the discrepancy may be
attributable to differences iIn dosages, not all of i1t can be
rationalized this way, leaving an unexplained disparity.-

Hemodynamic Effects Effects of marijuana on blood pressure ard
cardiac output, as mentioned®abova;"are''a function of the nature of
exposure (acute or chronic), of tha dose, and of the body position;
also, there are differences among human beings and a nurber of
mammalian species. In human beinga lying supine, acuta exposure to
A-9-THC typically cauuvea™i abdes€Jnfreald-in blood pressure,
although In same Instances no significant"change iIn"pressure has been
observed (BeaconsfField et al., 1972; Kanakis et al., 1976; Benowitz
et al., 1979). On assuming thd~ujiright posture, blood pressure may”
drop considerably. Cardiac output, iIn the supine position following
an injection of A-9-THC, has been found to iIncrease by as much as
3D percent QValit et al., 19/5; Tashkin et al., 197/b). The increase
in cardiac output in the face of only a modest increase in blood
pressure clearly results iIn a substantial decrease iIn peripheral
vascular resistance. The change In resistance varies among the
different vascular beds, beiling greatest iIn the vessels to te
skeletal nuscles. - _
Chronic administration-OF quite large.oral doses of-A-9-TBC
exerts different” effects- (than the acute) on the circulation
Bemstein et al., 1974; Benovitx and *™Xres, 1975; Benowitz et"al._,
1979). Systolic and diastolie—presmrs—usually fall slightly, but
these changes arm not alwvays™aus™.ainrd. Aa tha blood pressure falls,
the heart rate slons fron tha high levels caussd.by .initial marijuana
adninistration. The-deorsue®in blood pressur<t.c*n be accentuated 'f
the mihjert == frhliitnrs * "The extat._.to which 1t drops
appears to TfunOtlOsfof the extent to which,plasma

volume has InereiSidT

Effects on Heart Muscle "D*t* shoot ehahf>«—in“"Human left
ventricular function caused bymiirildaeftV are-ndt—entirely—convincing
because most studies have relied on noninvasivm.measurement™ and

*Propranolol is an agent that blocks beta—adrenergic neurctransmitters
and is used iIn treatment of cardiac arrhythmias.
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because i1t has not been possible to control separately the several
variables that nodify left ventricular function and are changed by
administration of A9-TBC. Changes iIn heart rate, afterload
(systemic vascular resistance, blood pressure), or preload (plasma
wvolure, venous retum) iIndividually can cause changes iIn heart size
and ventricular performance. In spite of these limitations,
conclusions can be drawmn from the observations on human beings.
Definitive animal studies of A-9-THC effects on ventricular
performance have not been done.

Indices of cardiac performance usually improve after marijuana or
A9-TBC*. “Alnost— invariably this Inproverent Tan be attributed to
the increase In beart rate- (Gash®et al., 1978). The acute
adnministration of A-9-THC (&5 ug/Zkg intravenously) to healthy
young males elicits, In association with the increase iIn heart rate,
changes in the ventricular contraction periods (@ increase iIn
ejection time and shortening of the preinjection period), while
systemic arterial pressure is unaffected (Meiss et al., 1972; Kanakis
et al., 1976). Beta—adrenergic blockade by propranolol is folloned
by less striking changes iIn the contraction time intenvals. Ancther
study of 17 subjects who smoked two to three cigarettes (@ ng
A-9-THC per cigarette) found cardiac output increased by 28 percent
and heart rata by 30 percent, in conjunction with a slight decrease
in stroke wvolure, which affects pulse pressure (Tashkin et al.,
1977b).

Autonomic Nervous System

Marijuana could InFluence autonomic function iIn several ways: @ by
changing the sensitivity of reflexes that InfFluence and control
cardiovascular function; this effect could result either fron changes
in the processing of nerve inpulses In the central nervous system or
autonomic ganglia (@ group of nerve cells outside the central nervous
system), from changes iIn the liberation or metabolism of transmitters
at the autonomic nerve terminals, or from changes In the sensitivity
of the pre- or postjunctional receptors; (@ by a change In the
levels of neurotransmitters, the catecholamines (norepinegphrine,
epinephrine) in the blood as a result of actions on the adrenal
medulla, which secretes these neurotransmitters; activation of the
adrenals could be a direct effect or by reflexes or by a central
action of &9-THC; and @ by exerting effects on dopamine activity
(@ intermediate product iIn the synthesis of norepinephrine) either
in the central nervous system or periphery.

Unfortunately, it is unclear bow the effects of A<9-THC are
exerted on the autonomic nervous system (Truitt and Anderson, 1971;
BeaconsfField et al., 1972; Weiss et al., 1972; Englert et al., 1973;
Ho et al., 1973; Honves and Osgood, 1974; Ho and Johnson, 1976; Huot,
1976; Benowitz and Jones, 1977a,b; Gash et al., 1978; Stefanis, 1978).
The data are Insufficient to determine, If the effects cane by way of

the central nervous system, or by peripheral neural structures, or by
the adrenal medulla. It is also difficult to assess the role of
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roflex adjustments in the heart and systemic circulation. Finally,
other possibilities, such as desensitization or blockade of
peripheral adrenergic receptors, have not been examined.

Although the data on human beings are not adequate to determine
how marijuana infFluences autonomic function, evidence that it does
has been obtained. For example, A-9-THC appears to reduce a number
of autonomic refllexes: After.marijuana, the typical changes iIn heart
rate and blood pressure elicited by the Valsalva maneuver @ forced
exhalation effort against the closed glottis} are decreased, and so
are the reflex circulatory responses to 1ocaersion of . the hand in cold
water @Beaconsfield. et ab»,, 1972; Benowitz et al., 1979). Honever,
during chrpaic. administration of A-9-rac, no change occurs iIn the
reflex decrease iIn heart rate caused by infusion of.a dose of tha
vasoconstrictor phenylephrine sufficient to increase the blood
pressure—(Benowitz and Jones, 1975; Benowitz ot al., 1979).

Exercise

Acute exposure to A-9-TKGAaodifies; ,exercise: .performancet,by human,
beings. =" "Snoking”" (0 sg-of A-9-TBC) decreased the duration of-
exercise but caused ,mo change iIn any cardiopulmonary parameter at:-any
work load except for heart rate, which increased (Ghapiro et al.,
1976b)

Other Effects (Plasma Volure, Sodium Retention)

Acuta administration Jwould not be expected to have
prominent effects on sodiun balance or plasma volure. Chronic
adninistration,, on the otte.? hand, has_distinct effects.*T With
chronicNingestiorr, of large.dosef~ofthere iIs a consistent
gain iIn body weight and-pisnaoiume)” "the latter causmd by sodium - >
retention (Benowits"a™N"Jones, 1975, 1977a,bl* _ The change iIn plasma
volume seems to be causally related to the decrease iIn orthostatic
hypotension during chronic exposure. The mechanisms responsible for
the retention of salt and water have not been explored and may
include changes iIn renal perfusion, inhibition of prostaglandin @&
substance that affects blood pressure) syrithesis by A-9-THC
Burstein ad Raz, 1972; Howes and Osgood, 1976), or sore
modification iIn pituitary-adrenal function (Biminghan and Bartova,
1976) -

Abnormal Heart and Circulation

Although —sroking marijuana or te*_introduction™, Ar9cTHC into the _.
body is—apparently without "deleterious effect mm ttet normal-heart?and
ciraulation,—the possibility "1*"gxaat that the abnormal heart and s
circulation will not bn-am tolerant of an agent that speeds up the
heart, sometimes unpredictably raises or drops the blood pressure,
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ad modifies the activities of the autononic nervous system.
Therefore# it is pertinent to examine the prospects that OYrijuama
{or A9-THO) nay be harmful iIn individuals with coronary heart
disease# cerebrovascular tf. iscase/-hypertensio and-hearf failure.
Moreover#...Tt may be iInmportant to determine if A-9-THC interacts in
its effects on the abnormal heart or circulation“¥lth other agents
that are being administered ?Cr~therapeutifi "purposes; =~

Coronary Heart Disease

Data on this topic are sparse# presurmably because of the relatively
short time that marijuana has been available In this country. Those
who have smoked marijuana are just entering the age when coronary
atherosclerosis is comon. However# it has been shown both in normal
individuals at’, in individuals with coronary artery disease that™the
acute adninistration of A-9-THC by smoking or injection can cause
changes in" the"electrocardiogram™(BCG) (Johnson and Domino# 1971;
Beaconsfield et al . # 1972; Kochar and Hosko# 1973). Premature beats
have also been noted. The reasons for the changes are uxclear. Also
not understood is the contribution-of<the-inerease~in heart rate
itself to the ECG changes and to the premature beats.—

In scme—patients with coronary artery disease# increased
catecholamines can induce arrhytmias. It seens likely that In such
patients A-9-THC could have the sare effect. Also# In patients
with coronary artery disease a large increase in heart:rate can
induce angina (ain) and even ischemic damage from insufficient
oxygen at a result of an obstructed blood vessel. I A-9-THC were
1o increase heart rate markedly in such patients# and at the sare
time increase the need for cardiac perfusion because of the iIncreased
cardiac work and because of the intensified effect of catecholamines
on the heart?# it seemns reasonable that there could be iInduction of
angina and potentially precipitation of ischemic damage. Furthermoret
iT &9-THC dulled™"the appreciation of pain and the appropriate
responses to pain, the patient might not take suitable measure to
relieve the angina, thereby increasing the risk of damage or
arrhytimias.

A decrease iIn oxygon—-carrying capacity of blood because of
formation of carboxyhemoglobin could also be troublesome. Exercise
tolerance baa been reportedJto decrease, In individuals with angina
after_viiiN|p &uiJuana; this ddCrfcaie™i s En Contrast To "the™ ~
unaffected exercise tolerance after smoking a placebo marijuana
cigarette (Aronow and Cassidy# 1974). Oral ingestion of A-5-THC or
smokind marijuana apparently can causelmarked hypertension in
association with an increase iIn systemic vascular resistance
Baowitz et al # 1979)# which would place the heart with coronary
artery disease at risk of damage;”

These observations concur iIn indicating that marijuana ad
A-9-THC increase the work of the heart# often In many ways. The
conclusion seema inescapable that this iIncreased work# coupled with
stimulation by catecholamines# may tax the heart to the point of
clinical hazard.

FTI* /71
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Cerebrovascular Disease

There are few, If any, Indications tat. A-9-THCThas direct effects
on the cerebral—roircttiation that would be Inportant iIn patients with
cerebrovasculai”Slfiease. In tha occasional patient who develops
hypertension aE€E-"1*oking, there would be an increased risk of a
cerebral vascular accident (stroke). Also, because A-9-THC
adninistered after atropine can cause marked increases in blood
pressure, this corbination would place the patient with cerebro—
vascular disease at risk, as would usoking after ingestion of other
muscarinic blockers. In some patients, postural hypotension could be
a problem, not onlly for persons with abnormal cerebral circulations,
but also with abnormal coronary circulations.

Hypertension

The factors that act to intensify angina would be of Importance iIn
hypertensive patients. Alt_tough data are lacking on the magnitude of
change iIn blood pressure caused by A-9-TBC iIn hypertensives, it
seems reasonable to assume that hypertensives smoking mari juana might
have a greater increase iIn blood pressure than normals do. The
increase iIn plasma volume and sodium retention that are associated
with chronic exposure to A-9-THC coulld increase blood —pressure iIn
hypertensives and the mechanisms responsible for these changes very
likely would interfere with the action of a nurber of
antihypertensive medications.

Heart Failure

Because marijuana can cause tachycardia, a decrease iIn systemic
vascular resistance (required for Increased cardiac output to sustain
blood pressure) and salt and water retention might place.patient™
with severe heart failure at a disadvantage by &xpdsure™to'"'S-SFTH.
Data on such patients are lacking. [In older patients treated by
A-9-THC or who have smoked mari juana for glaucoma or cancer,
orthostatic hypotension has been both disabling and a threat of
cardiovascular complications (Merritt et al., 1980Q). Honever,
tolerance to orthostatic hypotension seems to develop during
continued intake of A-9-TBC or continued smoking of marijuana.
Dehydration, as during vomiting or diuretic therapy, predisposes to
the orthostatic hypotensive effects and resist? the developrent of
tolerance because it prevents expansion of blood volure.

Interactions with Cardioactive Drugs

Few studies evaluate iInteractions between A-9-THC and other drugs
that act dimctly or indirectly on the heart. Propranoclol usually
attenuates the Increase In heart rate caused by A-9-THC. Atropine



can greatly potentiate the ability of A-9-thC to iIncrease systemic
arterial pressure (Benowitz and Jones, 1977a,b). A number of pocsible
interactions can be imagined. [IFf a patient were @icing a drug that
blocked uptake of catecholamines by nernve teminals, then those
effects of A—-g-THC that are mediated by catecholamines would be
intensified. Because a great many psychotropic and antihypertensive
drugs modify metabolism of neurotransmitters in the central nervous
system and periphery, a wide variety of interactions with A-9-THC
seemns possible.

Sumary: Cardiovascular System

The smoking of marijuana causes, dage*.—F* the. heart and circulation
that are characteristic. ofL._stress™ But there is no evidence to
indicate that it exerts, N.permanently deleterious effect bn the
normal cardiovascular system. Neither is there convincing evidence
that marijuana would be of particular benefit iIn treating any of the
major forms of cardiovascular disease.

The situation is quite different for those with an abnormal heart
or circulation.~ Evidence abounds that marijuana increases the work
of the heart, usually by iIncreasing heart rate, and iIn some persons
by increasing blood pressure. This increase In workload poses a
threat to patients with hypertension, cerebrovascular disease, and
coronary atheroscleroses. The magnitude and incidence of the threat
remains 1o be determined because marijuana smoking has largely been
confined to younger adults who are onlly now entering the age of
serious complications of atherosclerosis on the heart, brain, and
peripheral vessels.

Marijuana also can cause postural hypotension. This drop iIn
bj.oad pressure could be hazardous iIn those individuals with
compromised blood flov to the heart or kaain, especially if they are
volure-depleted (dethyvdrated) or 1f otner drugs have inpaired reflex
control of their blood vessels.

Marijuana appears to intensify the effects of the sympathetic
nenvous system on the heart, an undesirable consequence In patiernts
with coronary artery disease and In those susceptible to arrhytmias.
Many of the undesirable effects of marijuana on the cardiovascular
system seem to becore less severe following chronic eqosure.  Whether
the relative paucity of reports of the ill-effects of marijuana on
the abnormal cardiovascular system is a consequence of adaptation to
chronic usage or to lack of exposure 1t marijuana of a population
that is sufficiently advanced iIn years to be susceptible to Its
untonard effects remains to be determined.

Recommendations for Research

Additional studies are needed both (@) to provide information on the
mechanisms responsible for the observed .effects of marijuana on the
cardiovascular system and @ to provide new data on the effects of
marijuana In patients with knom forma of cardiovascular disease.
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* The manner iIn which A-9-7THC acta ot the heart t change
the rate and force of contraction needs clarification. Direct
effects on the heart are not likely to differ among species, and thus
experiments can be planned for a "'standard’” heart preparation.

* Direct effects on electrical activity, which might relate to
reports of changes iIn electrical activity and production of premature
impulses as well as changes In sinus rate, should be evaluated "'ith
standard methods and standard preparations.

* Direct effects of 6-9-THC on vascular smooth muscle should
be explored. 7or this purpose, It would be essential to use some
vessels that did, and others that did not, have functioning nerve
terminals. It would be inportant here to include studies on selected
coronary vessels and on vessels which play a dominant role in the

regulation of systemic vascular resistance.
* A nurber of related studies are needed before the effects on

humans can be exlained in full, particularly the effects of
A-9-THC on the renin-angiotensin system in the kidney, which
provides control of *rt*i;ial pressure, and on tha several sequences
of prostaglandin metabolism.

Studies also are indicated to obtain new data about the effects
of marijuana on:

*  persona with hypertension, coronary artery disease, ad
cerebrovascular disease;

* increases iIn systemic arterial pressure in lov- ad
high-renin hypertension and the iInteractions between A-9-THC ard
several classes of antihypertensive medications;

* the iInteractions between the salt and water-retaining effect
of A-9-THC and diuretics that could be employed both iIn
hypertensives and those with heart failure.

Additionally, studies should be done on the use of standard
monitoring techniques to quantify any effect of marijuana smoking on
tendencies tonard arrhytimias, and on interactions of A—g-THC with
drugs that modify synaptic transmission in the central nervous system.
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EFFECTS OF MARIJUANA ON THE BRAIN

The nost clefitiy established effects of cannabis are upon behavior.
These effects, dascribed In Chapter 6, indicate that major actions of
cannabinoids are upon the brain. The ways iIn which marijuana alters
the brain to produce its behavioral effects are not known.

Efforts to discover the causes of the behavioral effects have
included studies on brain morphology, physiology, and chemistry to be
reviened iIn this chapter. Effects of marijuana on brain electrical
activity and on brain chemistry lave been measured, but their
significance for brain function is not knom because of our limited
knowledge of brain-behavior relations. Marijuana causes temporary
intoxication and.results iIn changes in brslirphysiologyand chemistry
similar to those "‘dausedby-other ihtoxidating drugs; Although these
kinds of studies may ultimately shed light on the way marijuana
produces i1ts behavioral changes, they do not provide answers to
important clinical guestions. Does marijuana cause long—term changes
in the brain that lead to chronic psychiatric or neurological
disorders? So far, the studies reviewed below provide no corwvincing
evidence for long-term changes Because-of use<«of marijuana

BRAIN MORPHOLOGY

There is substantial controversy about whether marijuana causes
changes iIn brain structure or in brain cells. Twou.studies-,lanve
reported That™ mari juana produces changes. . in_brain?morphology -~ Boph
aufferj ;" N\IfXcx«nt™Friom methodologic. atsxissterprefcatioccal defects
that theY"CEMNlusiomi cannot-be<accepted*= furthermore, other
studies not found changee iIn morphology-

Gross Morphology

Data suggesting that use of marijuana causes brain atrophy were
obtained by pneumoencephalography (injection of air Into spaces iIn
and surrounding the brain) on 10 users of marijuana who had sought
medical atterttion because of neurologic complaints (Campbell et al.,
1971). The size of the largest brain cavities (Qentricles) was

&0
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reeraured to determine whether loss of brain tissue had occurred. The
authors interpreted their data as showing that atrophy was present.

One of the first critics of this report questioned the
interpretation of the radiologic techniques used @ull, 1971). The
results also have been seriously criticized because of the marijuana
users studied. They had neurological symptons or signs sufficient to
Justify an invasive and painful diagnostic test™ but there is nr
evidence that such neurological complaints occur with greater
frequency iIn users of marijuana than In the general population.
Further* Campbell~™s patients did not only use earijuana®* but also
used such behavior-altering drugs* as lysergic acid diethylamide
D) and ashetamines.

More recert evidence has been provided by computed tomography
(€D scans of the brain. This technique* which iIs noninvasive™
painless* and yields more precise and quantifiable measures of Drain
atrophy, has replaced pneumoencephalography as a diagnostic test.
Using CT methods* two studies failed to find evidence of cerebral
atrophy i1n healthy chronic marijuana users (o et al._r 1977; Keuhnle
et al_* 1977). These latter results suggest that the earlier
Ffindings were attributable to the imprecision of conventional
pneumoencephalography, or to the fact that a group with neurologic
complaints was studied, or to the use of multiple psychoactive drugs
by these individuals. This _lest possibility is reinforced by CT
scans of animals who received a variety of psychoactive drugs.
Marijuana alone produced no evidence of brain atrophy* whereas other i
drugs* such as—amphetamines™ did produce changes (Rurbaugn et al.*

W

1980) .

Microscopi - Morphology

Three post mortem studies on monkeys iIn the sare laboratory have
reported changes iIn the microscopic morphology of the brain at the
ultrastructural level (Harper et al.* 1977; Meyers and Heath* 1979;
Heath et al.* 1980). No similar studies on human beings have been
reported. The monkeys received either chronic exposure to marijuana
smoke or chronic injections of A-9-THC. Changes reported to have
occurred in the brains included alteration In synaptic* cleft width*
increased density of synaptic cleft material, a decrease iIn volume of
rough endoplasmic reticulun™ presence of clunping of synaptic vesicles
in axon teminals (Were impulses travel anay fron the cell body)*
and an increase iIn intranuclear inclusions. Thet@{iingem.-appear
dramatic* but they must be iInterpreted with caution. The three
studies are based principally upon examination of two limited brain
areas only iIn three treated monkeys*™ two receiving- marijuana smoke

*A synapse iIs the region of comunication between nerve cells*
forming the place where a nervous iImpulse is transmitted from one
nerve cell to another.
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and one intravenous A-g-THC; a fourth treated animal was added to
the last study and more brain areas were analyzed in it (Heath et
al., 1980). Further, although the material was evaluated
macioubleblind” after electron micrographs had been made, it would
appear that.fixation, tissue preparation,—-and photography were
carried out before these safeguards against bias were gpplied. It is
possible that unknovm but systematic differences occurred between
experimental (beated) and control animals in Ffixation ad
preparation of tissue or in selection of samples for micrography. In
addition, it should be noted that at least one of—-the changes noted,
clumping of synaptic vesicles (Harper st=al., 1977},~is a normal
variant in the synaptic morphology of axon terminals in mamalian
brain (Sipe and Moore, 1977) and does not represent a pathological
change. Also, these studies have not been replicated and, because
the basis for interpretation is such a limited sanple, it is conr
eluded that no definitive iInterpretation cap be»aade™at this time.
Honever, the posaibi-iity”~"thkt marijuana may—"yroduce chronic, ultra—
structural™hahges in brain has rot. been ruled out and should be
investigated.

NEUROPHYSIOLOGY

One source of Information on the mechanisms of action of a drug, such
as marijuana, iIs the study of its physiological effeots. Effects of
marijuana on the electrical activity of the brain have been
demonstrated by means of the electroencephalogram (BEEG). The
standard, or clinical, EEG measures tiny variations at the scalp of
voltages produced by the electrical activity of the brain. Voltage
differences between two points on the scalp, or between the scalp and
an inactive reference site, are recorded on moving paper, producing a
graph of voltage over time. The waves observed are classified
according to frequencies as delta, theta, alpha, and beta. While te?
changes iIn,EEG described belonv are of interest, their biological™ -
significance ieMiliknonn.

Acute (Ghort-Term) Effects iIn Waking EEG

Ingested Marijuana br A-9-thc produces rather slight effects on the
EEG ofNin""anake subject. Relatively high doses. (riQ-og™rS™rac or
its equivalent/day) have failed to produce measurable changes even
though marked-behavioral effects were observed.* The BEOieffect most
frequently reported iIn rebent studies has been anincreased™abundance
of alpha waves associated with a“slight slowing (@bout 0.25 H2) of
the alpha frequency (Rodin et al., 1970; Volavka et al., 1971; Fink,
1976). However, reduced-alpha abundance and Increased fast frequency
activity (eta) have also been reported (Wikler and Lloyd, 1945;
Jones and Stone, 1970). Most studies which report EEG changes have
noted that tolerance develoMfcoitfit™tepfcated drug administration. No
significance with respect to hazard can be inferred fron_the effects
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of cannabis on the waking EEG. For a furthar review of this
literature, see Fried (Q977).

Persistant Effects iIn Waking EEG

The occurrence of persistent,,.Uang-lasting) changes in SBG with use
of aarijuana would cause concerm even If their significance for brain
function was unknom. However, In attempting to investigate the
question of whether such changes occur, there inevitably arise crucial
issues of subject selections [IFf one selects only chronic marijuana
users who are in good health, one may be eliminating systematically
those who have been adversely affected by use of tho drug and who
might have shom EEG changes. On the other hand, If one includes in
such studies marijuana users who suffer from various illnesses or
behavioral disturbances, one might find abnormalities of the EEG that
result from these conditions rather than from the marijuana.,™. _

Long—term use of marijuana; ertier In tha modest doses customn-,
arily used In this country or the heavy doses of hashish and ganga
used by certain studied populations abroad, has not been showmn to
produce changes iIn the EEG. No abnormalities were found in the EEG
of 10 healthy students who had smked, mari juana—-regularly for 1 year
(Rodin et al., 1970). Another study compared clinical EEG records of
4t hashish users and 40 matched controls iIn Greece (Firk, 1976).

Each record was evaluated independently by four qualified neurologist-
electroencephalographers. Noudifferseces. wece™observed in the
incidence of abnormal records iIn the users and controls, a result
consistent with'" ther absence of; _significant differences, between the

™/ groups iIn various tests-of neurological function.

Essentially, the sare- negative results were obtained iIn studies
of ganga users iIn Jamaica (Rubin and Coaitas, 19/5) and marijuana
users iIn Costa Rica (Karacan et al., 1976). In these later studies
subjects were carefully selected to include only those in good health
who were functioning adequately iIn the comunity. As mentioned abowve,
this method of selection runs the risk of eliminating subjects whose
health or behavior were adversely affected by marijuana and who might
have showmn EEG channes. This methodological difficulty cannot be
eliminated in any small sample investigation of marijuana users.

Acute Effects iIn BEvent—-Related Potentials

One can employ aoptiterr averaging to retrieve from the EEG certain
information thst is not detectable by visual inspection. In this
way, the electrical events that follow a stimulus may be studied iIn
subjects who are at rest, asleegp, or carrying out certain tasks.
These coevutez—averaged< potentials provide clues to the sequential
processing of Information by the brain.

Although the literature iIs Inconsistent, it is Clear"tha€&-cannabis ~
can produce effects on event-related potentials () GHoming et
al., 1979). Effects on amplitude are more often reported than effects
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on latency of the event-related waves. Several studies with
inconsistent results have gopeared; these Inconsistencies result from
differences iIn task* dose, or duration of administration. Thus, EPs
in response to sensory stimuli are unaffected or even increased by .
cannabic If the subject is passive, but are decreased In amplitude ifF
the subject is performing a task. One study found th». First;negative
wave, a camponent of the auditory EP, was reduced ate dose of 180-210
mg per day, but not at a-dose of 70-90 rgg per day during acute ( t©
3 days) administration (Heming et al., 1979). Aftci™ 2 weeks at the
higher dosage, this effect was observed only for the more difficult
tasks. This study demonstrates differences in marijuana effects on
EPs according to dose, duration of adninistration, and task
complexity.

Acute Effects in Sleep EEG

Drugs often produce siarked effects on the EEG during sleep, but
producing little or-no change in the"waking BG —.:—Thif—i* the. case
with marijuana and A-9-THC.

In relatively high dcses (70210 my/day) *.,A-9-TBC and marijuana
extract produced -soded: "effect» on -slegp EEG (7ainberg et al., 1975,
1976). On initial adninistration,vthe time-spent in REM slegp™
(stage REM duration) "wa* reduced below baseline levels (placsbo) by
18 percent”™-mdrthe number .of .eye noemats, -fey.,49 paraats,._. Some
tolerance (etum toward baseline levels) was apparent during the
period (12-16 days) of drug adninistration. On withdrawal, REM
duration was iIncreased above Yeseline; KE_49pfooent. and -rapid eye
movements were increased by 67 percent. While these effects are
quite large, their clinical significance is unknomn. They wark< not
accompanied by such unusual behavioral changes as hallucinations or
disorientation; "although thera was evidence of withdranal—
irritability, increased reflexes,-and mild agitation. With much
smaller doses of >9-TBC> either a-small reduction-in-REM:sleep
Pivik et al*, I972? Preenmon, 1974) or no change''has been reported
(Barratt et air/ 1974; Hosko™et al.r, 19737 "Pranikciff et Al"."T 1973).

PersistentiEffects* in Sleep EEG

We are not aware of any investigation of sleep iIn abstinent long-term
marijuana users. Howevert 32 male chronic marijuana users and matched
contrg™r,were.studied iIn Costa Rica; (Karacan et al., 1976). The
users habitually smoked 2.5 to 23.3 cigarettes per day (ean ==O_2)
and hid used-the drug for 10 to 27-yeara*afchey:cortinued their usual
intake during the study-(Costa Rican cigarettes contain about 200 ng

*A stage iIn sleep during which Rapid Eye Movements may be detected
and vivid draining usually occurs.
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of marijuana). The subjects selected for this study had normal
medical, neurologic, ™ ind, " laboratory evaluations.

Sleep was recorded for 8 consecutive nightso Prior to each
night™s recording, the users described their marijuana intake during
the previous 24 hours. This iIntake was not directly monitored or
controllled by the experimenters, because the goal was to observe
sleep pattems under Tnaturalistic” tonditions. The subjects were
forbidden 1O use marijuana during the 2-3 hours prior to sleep
recording. (or further details of this extensive study, see Karacan
et al., 1.96.)

All of the major variables derived from visual sleep stage
classification were examined. The only statistically significant
differences between marijuana users and their matched controls were
in one of the slegp latency measures and 1IN REM percentage of total
sleep and average REM period length. The differences were quite
small and may have been due to the subjects experiencing early
withdranal at the time their sleep was recorded. This is a likely
explanation for these Findings according to studies described
previously (Feinberg et al., 1975, 1976).

The Costa Rican study concluded there was a lack of evidence of.,,
major disturbances of EEG "Sleep™patterms in user subjects studied in
situ (Karacan at al., 197/6)." Thus, long-term marijuana.use has not
been demonstrated to cause marked anff consistent abnormalities of
sleep EEG that cun be diSKmnstrat™tMiiF studies with"small samples.

Electrophysiological Studies in Animals

Sleep Studies

The Findings of several animal studies carried out to Investigate the
effects of marijuana on EEG differ In sane respects to those In human
beings. Species differences are thought to be responsible for sarne
of the variations found from species to species. For example, 5 and
10 mg/kg A-9-THC adminiatered acutely to raks suppressed RBEM,
reduced slov-wave slegp, and increased wakefulness (Voreton and
Davis, 1973). Chronic adninistration caused an initial suppression
of REM, which retumed to baseline after 4 days and remained at
baseline levels for a further 16 days. In contrast to the human
studies, there was no withdrawal increaas In REM above baseline
during a 10-day withdranal period. Similar results were obtained in
a short—term study that employed Intravenous doses of A-9-THC (O.5
ad 1.0 mg/kg) t rabfelin(Fujuimori and Himvich, 1973).

Appreciable qualitative differences in sleep EEG response to
A-9-THC have also been detected iIn primates when compared with
human studies. When 1.2 ogZ/kg A-9-THC is adninistered to squirrel
monkeys in a single oral dose, daily for & days, no significant
effects on RIM slegp duration occurred; iInstead, a decrease iIn EEG
stages 3 and 4 was noted (Adams and Barratt, 19/5).7 .
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EEG Studies iIn Subcortical Structures

Electrode inplantation is rarely possible In man, but is a routine
and essential technique for the study of brain electrophysiology In
animals =Mnimal experiments also permit use of higher doses and more
prolonged administration than is possible with human subjects. For
these reasons, animal experiments can yield important data that
cannot be obtained In human studies. In gerneral, EEG recordings
after short—term administration of marijuana are similar from surface
(cortexX) or from deep brain (subcortex) regions. However, after
chronic administration of high doses of A-9-THC, abnormal recordings
"Tene been observed in subcortical regi® ma of sare animals, readings
not seen in the cortex. Although these findings have not been
replicated, they are of particular concem; because they raise the
possibility that chronic exposure to high doses of marijuana produces
long-lasting effects on brain physiology.-

After intravenous adninistration of a range of A-9-THC doses
(fran 0.05 o 12.8 my/kg) 1o rhesus nonkeys, a general increase iIn
EEG synchrony was observed; and at higher dose ranges, there were
specific EEG changes iIn the limbic system, frontal cortex, thalamus
and fastigial nuclei (Martinez et al_, 1972). In this study, the
increase iIn high-voltage activity shoned a good dose-response
relationship. In a second study, oral dosing of three rhesus monkeys
with a crude marijuana extract containing 25 percent A-9—THC
produced dose-related EEG changes, including slow waves in the
hippocampus, amnygdala, and septunm (Stadnicki et al., 1974).
Tolerance to the behavioral and EEG changes occurred with daily
treatment, which was stopped after 517days. Behavioral withdranal
effects were noted, but EEG changes during withdrawal were minimal
and there was no evidence of EEG changes persisting beyond the period
of A-9-THC ingestion.

Two studies that monitored EEG recording from deep brain sites
after chronic administration of high doses of marijuana found Changes
in EEGs from deep.brain sites that were not observed iIn surface areas
after drug withdranmal (ehr et al., 1976; Heath, 1976; Heath et al.,
1979). Studies of twbtits with electrodes implanted iIn the anterior
neocortex, dorsal hippocampus, and mesencephalic reticular formation
1 year after exposure to 20 mg/kg for 6 months (Fehr et al., 1976)
yielded hippocampal recordings with "‘epileptiform’” abnormalities, in
contrast CC oncrControl and two alcohol-treatsd animals.

The second study was carried out on thirtssn feral-raised rhesus
mondciys (Heath 1976; Heath et al., 1979). Ten monkeys had electrodes
implantted iIn deep sites and iIn brain cortex. Four monkeys were made
1o smoke marijuana three times a day, 5 days per week for 6 months;
two other monkeys with implants were given 0.6 mg/kg A-9-THC each
day, 5 days per week for 6 months; still other monkeys were used as
controls or received smaller doses of marijuana. In three high-dose
monkeys, to smoking and one ingesting A-9-THC, changes iIn EEG
could be detected iIn recordings from deep brain sites; the changes
continued 7 months after cessation of marijuana axpoaure. No EEG
abnormalities ware present in recordings from the brain surface.
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On* of the major criticisns of both these studies is their use of
small numbers of animals. Furthermore/ there have been no attempts
at replication by othfJt@a™itia*-" Nevertheless/ because these
Findings provide some of the only evidence for a possible
irreversible effect of-chronic high doses of marijuana/ they are
mentioned here with a strong urging for additional studiis iIn an,
effort to replicate these findings.

EPILEPSY

Because of the effects of marijuana on brain electrical activity,
questions have been raised about Its association with epilepsy. Two
questions are raised in the literature. First, does marijuana
produce seizures? Second, does marijuana or a derivative prevent
seizures? The First question will be discussed here. The second is
reviened iIn Chapter 7, which iIs concermed with the potential
therapeutic use3 of cannabis.

There are anecdotal reports..in the literature that suggest
selzures ngy-,tle induced by marijuana iIn acne persons with a known
selzure disorder. A rigorous study, using adequate nurbers of
patients with docurented seizure pattems, has not been done.
Reports of experimental animal studies are conflicting and varied
(Feerey et al., 1973, 197/9; Lemberger, 1980). There are samne
circunstances iIn which cannabis adninistration does not alter certain
types of seizures such as the photosensitive, .seizures in thife_baboon
(Meldrunm et al., 1974), and others iIn which it seens that seizures
are induced. A single rabtortithat responded to A-9-THC adminis—
tration with seizures was bred to establish a colony of rabbits with
similar response (Consroe and Fish, 1981). It will be of consider—
able interest to determine mechanisms of seizure iInduction ard
pharmacologic response pattems in this unusual animal model.
Honenver, as described further in Chapter 7, the bulk of the animal
literature and saore data from human studies”suggest™that the more
prominent effect of marijUaWderivi thves, espacialljr carirebiriol”™ aid
cannabidiol, is 1o decrecse”™ fitfieFMTtUITINO" =" sWwresuscepti-
bility (s=e KArler "ad TutkihiirVv 19817''for review).

NEUROCHEMISTRY

Our knowledge of the effects of marijuana on brain chemistry has come
largely from studies in animals. Cannabis and sore of iIts
derivatives have been showmn to cause chemical effects in the brain,
as demonstrated by effects on neurotransmitters and on nucleic

acids. The evidence is reviened below.

Neurotransmitters

The brain is composed of many information—-processing networks of
nenve cells. Within each of these networks the transfer of Informa-
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tion from one nerve cell to another is dependent upon chemicals
called neurotransmitters. These substances are produced by nerve
cells*, released when the cells are stimulated and act to alter the
excitability of neighboring nenve cells. Neurotransmitters play an
essential-role iIn the transmission and processing of Information* and
it is not"surprising that many drugs that alter behavior do so by
their actions"thrtheurottansnitters. "The understanding of the effects
of marijuana on the brain must iIinclude knowvledge of Its effects on
neurotransmitter systens.

Several different classes of chemicals act as neurotransmitters.
The First chemical to be demonstrated t© have this function was
acetylcholine* ard is now established that acetylcholine is the
neurotransraitter for several nerve cell networks In the brain. A
nurber of studies In animals have examined the effect of marijuana on
brain acetylcholine (see Domino* 1981* for a brief review of the
extensive literature). The most clear—cut effects have been on -
acetylcholine tumover* a measure of the level of-activity of neurons
producing the chemical. Small doses-of A-9-THC cause a reduction
in acetylcholine twrmover iIn the hippocampus (@onino et al.* 1978;
Revuelta at al.*, 1978; Domino* 1981) and this results fron reduced
activity of the acetylcholine neurons. It is noteworthy that the
effect is produced by small doses and only by cannabinoids.
Administration of physostignine™ a drug that enhances acetylcholine
action by partially blocking its breakdomn, to five healthy human
wvolunteers @ hours after ingestion of 20 to 40 rgg of A-9-THO)
produced enhancement of the lethargy and somnolence occurring late in
the course of the A-9-THC intoxication (Freemon et al._* 197£). The
results of this study* and others In man and animals (El-Yousef et
al.* 1973; Low et al.* 1973; Drew and Miller* 1974; Freemon e al.*
1975)* have led to the conclusion that A-9-THC acts to inhibit
acetylcholine nernve cell networks. The exact nature of this action
is not knom* but It may be related to the memory deficits produced
@Comino* 1981).

There have been studies of cannabinoids on several other
neurotransmitters in brain* including catecholamines* seroctonin* and
gar. a aminobutyric acid (Barerjee et al., 197/5; Braes et al.* 197/5).
Although some effects have been reported, they-jerther are produced by
a very high doee or are *TxfriNjWntary thitTheir-iaplications are-
unclear.y"The effects™f cannabinoids on neurotransmitters that have
been studJIM™Mtb date# "‘other "“than "'acetylcdholine* are not striking-" In
particularr there is no evidence fa* any significant™ long-term toxic
effect™tarcanneblhoids on any of the nerve cell networks that produce
identiftj " IMurbtransmitters.

Proteins* Enzymes™ Nucleic Acids

A very few studies have examined the effects of marijuana on
neurochemical variabless other than neurotransmitters (Luthra ad
Rosenkrantz, 1974; Luthra et al .* 19/5* 1976). After chronic
administration to rits "iither of A-9-THC or marijuana smwoke (for
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periods fron 28 to 180 days), these investigators examined brain
lipid, protein, and ribonucleic acid (R\W) content. With very high
doses of A-9-TBC (uftto .80 mg/kg/day), seme decrease In brain
protein and SNA was noted} no decrease was noted in lipid®content.
Honever, with smaller doses, or admninistration of marijuana smwoke, no
consistent or marked changes were noted. The significance of these
effects is unknomn. Whether additional effects might be observed
with more sophisticated and sensitive methods directed to more
restricted analytical problems cannot be ansnered at presernt.

SUVWARY

There is no persuasive evidence that marijuana causes morphological
changes In the brain. Computer tomography studies on users of
marijuana reveal no gross changes iIn brain structure. Electron
micrographic studies of monkey brains indicating morphologic changes
are methodologically flawned and cannot be used as evidence for an
effect of marijuana on brain cell morphology-. Clear effects on brain
electrical activity In human beings and In animals have been found
after drug eqosure. These effects have not been demonstrated™to
persist, in.human beings after the drug has been discontinued.
Studies of EEG from deep brain structures in chronically treated
animals have showmn changes after the withdrawl of the drug. These
Iimited findings need to be confimed by further studies. Studies iIn
human beings and animals indicate that, despite the neurophysiologic
effects demonstrated iIn EEG studies, marijuana does notappear to
increase epileptic seizure susceptibility. Current evidence has
shown marijuana causes some chemical changes iIn brain™. Cannabinoids
affect several neurotransmitter systems, especially tha cholinergic
system. At high doses marijuana also has been shomn to affect
nucleoprotein synthesis. The significance of these findings for
brain function as demonstrated by human behavior or their clinical
relevance is unknown?

RECOMVENDATIONS FOR RESEARCH

In view of the widespread use of cannabis, It would be worthwhile to
carry out further and more systematic studies of the effects of
cannabis on brain structure, chemistry, and electrophysiology. Such
studies should be closely correlated with behavior, e.g., leaming,
psychoootor coordination (see Chapter 6). One useful approach might
be to investigate the effects of mediun and high doses of cannabis
(defined iIn terms of the pattems of human consunption) on juvenile
and adult monkeys during and after long-term exposure. Juvenile
monkeys should be included because the Imature nervous system may be
more sensitive to harmful drug effects; this issue is of great
clinical concem, because marijuana use by human beings now begins
quite early in life (see Chapter 2). Observations- also should be
made during long—-term abstinence after previous long—term exposure to
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determine whether any persistent abnormalities have been produced. A
systematic approach to these questions using modem methods of
measurement and analysis could extend our present knowledge
substantially.

REFERENCES

Adarms, P.M. and Barratt, E.S. Effect of chronic marijuana
administration on stages of primate slegpnakefulness. Biol.
Psychiatry 10:315-322. 197/5.

Barerjee, S.P., Swyder, S.H., and Mechoulam, R. Cannabinoids:
InfFluence on neurotransmitter uptake In rat brain synaptosomes.
J. Pharmacol. Bqgp. Ther. 194:74-81, 1975.

Barratt, E.S., Beaver, W., and White, R. The effects of marijuana on
human sleep pattems. Biol. Psychiatry 8:47-54, 1974.

Braes, P., Jackson, D_M., and Chester, 6.B. The effect of
A-9-tetrahydrocannabinoi on brain amine concentration and
tumover in whole rat brain and In various regions of the brain.
J. Pharm. Pharmacol. 27:713-715, 197/5.

Bull, J. Cerebral atrophy in young cannabis smokers. Lancet 2:1420,
1971.

Campbell, AM.G., Bvans, M., Thomson, J.L.G., and Williams, M.J.
Cerebral atrophy iIin young cannabis smokers. Lancet 2:1219-1225,
1971.

Co, B.T., Goodwin, D.N., Gado, M., et al. Absence of cerebral
atrophy in chronic cannabis WBers. JAMA 237:1229-1230, 1977.

Consroe, P. ad Fish, B.S. Behavioral pharmmacology of
tetrahydrocannabinol conwulsions iIn rabbits. GCam.
Psychopharmacol . Comm. Pharmacol. 4:287-291, 1981.

Domino, E.F., Dornelson, A.C., and Tuttle, T. Effects of
A—g-tetrahydrocannabinol on regional brain acetylcholine, pp-
673-678. In Jenden, D.J. (ed.) Cholinergic Mechanisms and
Psychopharmacolocry. New York: Plenum Press, 1978.

Dcmino, E.F. Cannabinoids and the cholinergic system. J. Clin.
Pharmacol . 21(Suppl .)-249S5-2555, 1931.

Drew, W.G. ad Miller, L.L. Canmabis: Neural mechanisms ad
behavior— A theoretical review. Pharmacology 11:12-32, 1974.

El-Yousef, M.K., Janowsky, D.S., Davis, J_-M., and Rosenblatt, J.E.
Induction of severe depression by physostigraine in marijuana
intoxicated individuals. Br. J. Addict. 68:321-325, 1973.

Fehr, K.A., Kalant, H., Leblanc, A.E., and Knox, G.V. Permanent
leaming Iimpairment after chronic heavy exposure to cannabis or
ethanol In the rat, pp- 495-505. In Nahas, G.G. (&)
Marihuana: Chemistry, Biochemistry, and Cellular Effects. New
York: Springer-Verlag, 1976.

Feeney, D.M., Wagner, H.R., McNamara, M.C., and Weiss, G. Effects of
tetrahydrocannabinol on hippocampal evoked afterdischarges in
cats. Bgp. Neurol. 41:357-365, 1973.

Feeney, D.M. Marihuana and epilepsy: Paradoxical anticonvulsant and
convullsant effects, pp- 643-657. In Nahas, G.G. and Paton,



91

W.D.M. (eds.) Marihuana: Biological Effects. Analysis,
Metabolism, Cellular Responses, Reproduction and Brain. Oxford:
Pergamon Press, 19/9.

Feinberg, 1., Jones, R., Walker, J.M., et al. Effects of high dosage
delta—9-tetrahydrocannabinol on sleep pattems in man. Clin.
Pharmacol. Ther. 17:458-466, 19/5.

Feinberg, 1., Jones, R., Walker, J_.M., et al. Effects of marijuana
tetrahydrocannabinol on electroencephalographic sleep pattems.
Clin. Pharmacol. Ther. 19:782-794, 19/6.

Fink, M. Effects of acute and chronic inhalation of hashish,
marijuana, and delta-9-tetrahydrocannabinol on brain electrical
activity Iin man: Evidence for tissue tolerance. AN. N.Y. Acad.
Sci. 282:387-398, 1976.

Freemon, F_.R. The effect of delta—9-tetrahydrocannabinol on sleep.
Psychopharmacologia 35:39-44, 1974.

Freemon, F.R., Rosenblatt, J.E., and El-Yousef, M.K, Interaction of
physostignine and delta-9-tetrahydrocannabinol in man. Clin.
Pharmacol. Ther. 17:121-126, 19/5.

Fried, P.A. Behavioral and electroencephalographic correlates of the
chronic use of marijuana— A review. Behav. Biol. 21:163-196,
1977.

Fujinmori, M. and Himwich, H.E. A-9-Tetrahydrocannabinol and the
slegp—wakefulness cycle in rabbits. Physiol. Behav. 11:291-295,
1973.

Harper, J.W._, Heath, R.G., and Wers, W.A. Effects of cannabis
sativa on ultrastructure of the synapse In monkey brain. J.
Neurosci. Res. 3:87-93, 1977.

Heath, R.G. Marihuana and A-9-tetrahydrocannabinol: Acute and
chronic effects on brain function of monkeys, pp. 345-356. In
Braude, M.C. ad Szara, S. (eds.) Pharmacology of Marihuana.
New York: Raven Press, 1976.

Heath, R.G., Fitzjarrell, A.T., Garey, R.E., ad Myers, W.A_. Chronic
marihuana stoking: Its effect on function and structure of the
primate brain, pp- 713-730. In Nahas, G.G. and Paton, W.D.M.
(es.) Marihuana: Biological Effects. Analysis, Metabolism,
Cellular Responses, Reproduction and Brain. Oxford: Pergamon

= Press, 19/9.

Heath, R.G., Fitzjarrell, A.T., Fontama, C.J., ad Garey, R.E.
Cannabis sativa: Effects on brain function and ultrastructure in
Rhesus monkeys. Biol. Psychiatry 15:657-690, 1980.

Heming, R.1., Jones, R.T., and Peltzman, D.J. Changes in human
event related potentials with prolonged
delta-9-tetrahydrocannabinol (IHO) use. Electroenccphalogr.
Clin. Neurophysiol. 47:556-570, 197/9.

Hosko, M.J., Kochar, M.S., and Wang, R.1.H. Effects of orally
adninistered delta-9-tetrahydrocannabiol in man. Clin.
Pharmacol. Ther. 14:344-352, 1973.

Jones, R.T. and Stone, G.C. Psychological studies of marijuana ad
alcohol In man. Psychopharmacologin 18:108-117, 1970.

Karacan, 1., Femandez-Salaa, A., Coggins, W.J;,.et al. Sleep
electroencephalographic—electrooculographic characteristics of



92

chronic marijuana users: Part Z. AmN. N.Y. Acad. Sci.-
282:-348-374, 1976.

Karler, P. and Turkanis, S.A. The cannabinoids as potential
antiepileptics. J. Clin. Phamacol. 21(Suppl.):-4375-4485, 1981.

Kuehnle, J., Mendelson, J.H., Davis, K.R., and New, P.P.J. Camnputed
tomographic examination of heavy marijuana Brokers. JAVA
237:1231-1232, 1977.

Lemberger, L. Potential thergpeutic usefulness of marijuana. AN.
Rev. Pharmacol. Toxicol. 20:151-172, 1980.

Lowv, M.D., Klonoff, H., and Marcus, A. The neurophysiological basis
of the marijuana experience. Can. Med. Assoc. J. 108:157-164,
1973.

Luthra, Y.K. and Rosenkrantz, E. Canmnabinoids: Neurochemical
aspects after oral chronic adninistration to rats. Toxicol.
Appl. Pharmacol. 27:158-168, 1974.

Luthra, Y_.K., Rosenkrantz, H., Heyman, 1.A., and Braude, M.C.
Differential neurochemistry and temporal patterm iIn rats treated
orally with "-9-tetrahydrocannabinol for periods up tO Ssix
months. Toxicol. Appl. Phamacol. 32:418-431, 19/5.

Luthra, Y.K., Rosenkrantz, H., and Braude, M.C. Cerebral and
cerebellar neurochemical changes and behavioral manifestations in
rats chronically exposed to marijuana stoke. Toxicol. Apl.
Pharmacol . 35:455-465, 1976.

Martinez, J.L_, Stadnickiv S_W., and Schagppi, UN. Delta-9-
tetrahydrocannabinol: Effects on EEG and behavior of Rhesus
monkeys. Life Sci. 11:643-651, 1972.

Meldrum, B.5., Fariello, R.G., Puil, E.A., et al. Delta—9-
tetrahydrocannabinol and epilepsy In the photosensitive baboon,
Papio pepio. Epilepsia 15:255-264, 1974.

Moreton, J.E. and Davis, W.M. Electroencephalographic study of the
effects of tetrahydrocannabinols on slegp in the rat.
Neuropharmacoloqy 12:897-907, 1973.

Myers( W.A. and Heath, R.G. Cannabis sativa: Ultrastructural
changes iIn organelles of neurons iIn brain septal region of
monkeys. J. Neurosci. Res. 4:9-17, 1979.

Pivik, R.T., Zarcone, V., Dement, W.C., ad Hollister, L_E.
Delta—9-tetrahydrocannabinol and synhexl: Effects on human sleep
patterms. Clin. Pharmacol. Ther. 13:426-435, 1972.

Pranikoff, K., Karacan, 1., Larson, E.A_, et al. Effects of
marijuana smoking on the sleep EEG:  Preliminary studies.

J. Pla. Med. Assoc. 60:28-31, 1973.

Revuelta, A.V., Moroni, P., Cheney, D.L., ad Costa, E. Effect of
cannabinoids on the tumover rate of acetylcholine in rat
hippocampus, striatum, and cortex. Arch. Pharmacol. 304:107-110,
1978.

Rodin—- E.A., Domino, P.P., and Porzak, J.P. The marihuana—induced
mpocial high.'" Neurological and electroencephalographic
concomitants.  JAVA 213:1300-1302, 1970.

Rubin, V. and Comitas, L. Ganja in Jamica: A Medical
Anthropological Study of Chronic Marijuana Ose. The Hague:



93

Rurbaugh, C.L., Fang# H.C_.H., Wilson, G.H., et al. Cerebral CT

Findings iIn drug abuse: Clinical and experimental observations.
- J. Cogput. Assisted Tomography 4:330-334, 1980.

Sipe, J.C. and Moore, R.Y. The lateral hypothalamic area: An
ultrastructural anmalysis. Cell Ties. Res. 179:177-196, 1977.

Stadnicki, S.W., Schaeppi, U., Rosenkrantz, H., and Braude, M.C.
Crude marihuana extract: EEG and behavioral effects of chronic
oral administration In rhesus monkeys. Psychopharmacologia
37:225-233, 1974.

Volavka, J., Dombush, R., Feldstein, S., et al. Marijuana, EEG ad
behavior. Am. N.Y. Acad. Sci. 191:206-215, 1971.

Wikler, A. ad Lloyd, B. Effect of smoking marijuana cigarettes on
cortical electrical activity. Fed. Proc. 4:141, 1945.



S -
EFFECTS OF MARIJUANA ON
OTHER BIOLOGICAL SYSTEMS

This chapter covers what little iIs known about the effects of
cannabis on male and female reproduction and endocrine systems, birth
defects and teratogenic effects, genetics, the Imure system, ad

body temperature.

MAI 3 REPRODUCTIVE FUNCTION

A variety of studies iIndicate that marijuana* and saneof iIts -
derivatives have reversible, suppressive effects upor“testicular
function.inanimalsand men _"""These have been measured In terms of
diminished weights of the prostate gland, seminal vesicles, or
testes, and In decreased levels of testosterone (the male hormone) iIn
blood plasma or suppression of spermatogenesis followving chronic.or

__acute administration of cannabis or A-9-THC. Appropriaterobserva-

— tionSvihys  i1jrficaedN|had™that e FFscMofFJCamab™ fkoeidson-ths- male

— repr™uctTvs™"traMif"Wsstfcuil irr™fuhetion™re completely

- reversed 1 month *

There is no general agreement as to the cause or magnitude of
these effects. The major reasons for this lack of agreement relate
1o major differences iIn study design, iIncluding species studied @an,
monkey yar. rodant), route of drug adninistration, and purity of the

drug,

Human Studies

In 1974, a group of 20 men were studied who had used marijuana at
least 4 days a week for a minimum of 6 months without the use of
other drugs (Kolodny et al.", 1974). Plasma testosterone levels iIn
subjects smoking five to nine marijuana cigarettes per week were
—significantly lover than controls (hovev3rr Gitty~Z“Fairievels out of
—the normal” Fang™-A"?T"BeKv 20U "wyzdll'7 *11 but 1 of the men
smoking more than 10 marijuana cigarettes per week had testosterone
levels belov 400 ng/Zdl. These results suggest that there was a
dose—dependent effect of marijuana on testosterone levels. Plasma
levels of lutenizing hormone (H) ad follicle-stimulating hormone
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(FSH), gonadotropins that control the growth of the ovaries or testes
and their hormonal activities, were in the normal range; however, in
men smoking more than 10 marijuana cigarettes per week, the FSH level
was significantly lower than for those who smoked 5 to 10 marijuana
cigarettes per week. Because only random samples of blood were
obtained for gonadotropic measurements, small but significant changes
could have been missed. Levels of prolactin, the female hormone
involved in lactation and also present in small quantities 1in men,
were all in the low normal range. In addition, the men who smoked
more than 10 marijuana cigarettes per week had significantly lower
sperm counts them those who smoked the lesser quantity (26 versus 68
million/ml). These individuals obtained marijuana from a variety of
sources, and there was no way to- determine whether they were taking
other drugs that could lower plasma testosterone.

Later in 1974, another study reported that plasma testosterone
levels were not suppressed in 27 men studied in a research ward
(Mendelson et al., 1974) These individuals smoked marljuana"
cigarettes supplied by the federal "government .“”"For unexplained
reasons, tha mean testosterone levels in-these individuals were~"
greater than 1,000 ng/dl (higher than the normal s»anKbefiflfywtd*“*
during tha aaoking periods. This is in marked contrast to the mean
value of 742 ng/dl for nonsmokers 1in the study of Kolodny et al.
mentioned above. There was no report of gonadotropic values or semen
analysis in the Mendelson Study.

A study of slfirpatlent*”"ona- metabolic wafd"VBO”3HWked NIpA
cigarettei *(Hembree etral”r~"1S79K«*howed that" 9-*t o -6-week"s of
high-dose -{27percent) lma*A}uana~adsiinistrafclo»rH8«2frrcigHrecces/day)
was associated"with e"deeiino-in sperm "cdunt during-therftftfratld
sixth weeks aftet initiateion-0ff*"dru$":4fcpOsurev- This was preceded by
a decrease in .sperm motility and an 1increase 1in abnormal forms of
sperm. Once a week during the study five blood samples were obtained
at 15-minute intervals for measurement of testosterone, L5, and FSH.
No change 1in these hormone levels was notf&r~hroughwiirTEKe~tuay"
(although no values were reported). The relationship in time of
these samples to the last previous cigarette was not mentioned,
therefore the teat would not have excluded a transient decline 1in
hormonal levels after each cigarette. However, because hormonal
suppression of spermatogenesis takes longer than 4 weeks and usually
is not associated with an increase in tha number of abnormal forms
and a decrease in motility, the authors concluded that the effect
upon the seminiferous tubular epithelium waa direct rather than by
suppression of gonadotropins. This is the only reported study 1in man
that measured the hour-to-hour fluctuations in gonadotropic levels.

Another,. sta”YECo~iflte eVal/zZz~"1Tgrevaluat"tfatrfrerltft-vyrtlitf-~
of 84. fflterijuana 8B»ker#AwHo ““had used the agent"Hrtfy or -morg"tfmes
per weekvfQo»»*alniaKiK-cf""1?" years o- Testosterone-levels"*we Te””
measured in 38" userBTKIN3Fff rionuier8* - Tflf"nean levelr~and”ahgei-
wers virtually IldenticalT This heterogeneous group of men patients
studied in Costa Rica was not recruited for the purpose of studying
the pituitary-gonadal axis. No gonadotropic levels or semen samples

were studied.
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Endocrine function studies are briefly mentioned in a paper by

Cohen (1976). Subjects were recruited on the basis of heavy marijuana
use and were studied in a metabolic ward. They smoked an average of
five marijuana cigarettes per day* which was believed to be the
equivalent of 103 mg of A-9-THC. During*acute.administration* mean"®

levels of plasma testosterone declined from 754 to*. 533”ng/dX-over a
3-hour period~r® After 9 weeks of smoking* plasms testosterone levels
had declined from 740 to 509 ng. Plasma LH levels were reported to
have fallen after the fourth week; however* no absolute values were
given. In addition* no standard errors are given for any of the
means presented 1in this paper. _Zhareforer<-ifc"Impossible to
evaluate the-significance of>the-reported findings.

In Greece* a population of 47 chronic hashish users was studied.
Electron microscope studies of the acrosome* the head of the spernm,
showed abnormality in some patients (lIssidorides* 1979). It-is
difficult to evaluate the study because-no.”quantitative- data were

presented.

Animal Studies

All of tha studies-mentioned below-are.. substantially* different ffriift
thoee of human beings becausar«*rith--onei.eicceBtion”-tha active -agent
(usually A-9-TnC)*v @as»adadkftistered--?intraperitoneally <at a dose of9
2.5 to 25 ag/kg*- Based-on calculatioes igivan-by Cohen-(1976) r 3-tofr
mg/kg/day would berc«/nsidesed.£xlarge»dose in human beings.*- Also*
husan beingsraelf-edainiater*-theidrtrg,rover many hours rather~flg&ah"as
a singlo~dose.

In castrated rhesus monkeys* plasma LH and FSH fell acutely
following acute administration of A-9-THC (Smith et al.* 1980).
During this suppression period* both gonadotropins could be
stimulated by lutenizing hormone-releasing factor (LHRF)* which
causes the release of LH. The.)eff.ecfcfcof -4«-9-JIHC-way to suppress
prolactin release* which* 1in turn* could, be stimulated by
thyrotropinfreleeeing -hormone® (W)*-; Studies in other species have
tended to" Confirm these observations in monkeys.

The results aYeftCenpatlbln-w&té&jthetthypothesis-that the effect of
marijuana-r-eaA-lta.dertvsfcls- nwlstowagonadotropic secretion (Farclerode

et al.*"*j~r7JE»"-1»atrtcular*cytochrome P-450 fan enzyme) decreased in

the ratt"~ftHowing 2 to 9 weeks of treatment. The concentrations of
this ensy- jn*pluai-a*varietY of other testicular9markers* were restored
with fBawenfTay ttteTepy The effect of various cannabinoids has been

studied on sperm morphology in the mouse (Zimmerman et al.* 1979).

¢Rosenkrantz (1981) considers 0.6-3.0 mg/kg by inhalation and 1.8-9,.0

mg/kg orally to be large doses 1in human beings. For the monkey*
1.8-9<0 mg/kg inhaW E T r e d
a high doae. (The«T."boilcefrtrrat®toni*“are equivalent to six

cigarettes/day.)
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Mica war® given five daily,intraperitoneal 1injections of A-9-THC,
cannabidiol# or cannabinol.at, doses approaching or exceeding the
LD50 (the.,dose, necasmary; Jtcrkill 50 percent of the animals).
Thirty-five daye-after®"-the last treatment#- animals were killed and
sperm were evaluated by scanning electron microscopy. Control
animals had..1.5 perce”i~-abnormal forme.- — AnimalflT-tftat "received LD50
doses of the varioufl~derivatives* had<-2/¢~fcBP"SV0 percent abnormal
forms.

Only a few studies have examined the effects of cannabis on
spermatogenesis (Huang et al.» 3.979). Marijuana -vaa*administered to
rata iIn a smoke machine. After 30 day*"offexposure# marijuana®smoke
lowered tha sperm counterin® ani*el*; significantly, as did
cannabinoid-free smoke. 73* days*"~teweverr;only* the marijuana
smoke group maintained a"low-aparm count. In tie “rijuana-treated
group# there was an increased number of abnormal form:*# particularly
with an increase in dissociation of sperm heads and tails. In the
discussion of this paper# the authors reported elevated aerum FSH
levels following marijuana exposure, but did not present data. They*
concluded that marijuana has s direct affect on the testis. A
variety of in vitro studies support this suggssticn (Jakubovic et
al.# 1977, 1979).

Marijuans and its derivatives also have been shown to be
antiandrogenic -(antagonistic to male hormones) (Purohit et al. #

1980) . Several constituents# including A-9-THC# can bind to the"
receptor for androgen. Ma*ljunn»-*1so"bas Jtoaeit»demo«etrate<5-tcfbe
estrogenic (like female-sex i) "In vivo# and recent studies
suggest that*these “effects may be mediated via the estrogen

receptor. These observations have- been*diep«*ed*6yrdtfcers previewed
by Purohit et al_.# 1980). The ability to inhibit or mimic the action
of sex steroids provides one mechanism by which these agents can
produce their effects. There obviously are many others.

FEMALE REPRODUCTIVE FUNCTION

The effect of cannabis on female reproduction has been studied 1in
rats# mica# rabbits# andmonkey!"" Thm-.worJe-iir rhaauasmonkeys, is of
particular 1importance# because of the~IBlmliarity 1in" the menstrual

cycle among primate species# 1including human beings.

Human Studies

There is only-OfrtaPitftay~®caportadTow *h*y*ffeets of marijuana on
reproductive function 1in women. The work haa appeared 1in print as a
report of the proceedings of a 1978 symposium held in Mexico City
(Bauman et al.# 1979) and as part of the congressional record
subsequent to testimony before a Senate committee hearing (Bauman#
1980) These -publications* do not" provide" details "onlmethodology- or
on individuarl®"horwne9Valtidif7w WEf»renewe*"15<flrweefi<th* control™* and
experimental groupsy”eCbghl”~ed"try-the investigators# could -b# of"--
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importance; alcohol.use, for sample? vas more frequent in the
marijuana-using group. The study attempted to establish the endocrine
(hormonal) profile and menstrual patterns of women who used marijuana
on a chronic and frequent basis. Twenty-six woman who-used it-3at"
least utre«"feiaealjfcweek for 6°"months were®coopered with,J? yooen who
hadnevei”isea the substance. The number of €Tycles studled for each
varlabla“invastigated®ia-not-cleaf"from ths-publications. This*®
difficulty notwithstanding,” the report revesls no difference in"plssms
levels of LH and»?S& between the.,two groups, end no change 1in peaks"
and basal values of the foible,JjVrmones estradiol®or progesterone,

the critical"hormone levels controlling the®"process of ovulation. It
would be expected that no.major difference was found 1in the 1incidence
of anovulatory cycles between the two groups. By combining anovula-—
tion and shortened 1uteal-phase,. however,,.tha authors report a
statistically significant difference in the marijuana-using group,
which could be clinically important 1in causing subfertility. This
evidence 1s, at beat, only suggestive. The observation that

testosterone levels 1in marijuana-using women are elevated 1is
difficult to interpret in terms of clinical significance; apparently,
the subject* did not-report-"eplsodes of aone> abnormal hairiness, or
other teetosterone-dependentu"Side-effects. "According to the authors,
serum prolactin levels are lower in marijuana users than in controls.
The implications of thi3 observation for fertility, lactation, or the
development of breast cancer are not clear.

Thoabsenco-of- other-sfetidies.cn userarof. marijuana makes It
difficult to draw conclusions on the implications of the data cited

above. Several of the effects noted are different from the more
extensive and experimentally controlled observations 1in rhesus
monkeys and other laboratory animals. This situation calls attention

to the urgent need for more comprehensive endocrine and gynecologic

investigations of women who use marijuana.

Studies

Administration of crude marijuana extract to rats or mies"resulted
generally 1in suppression of ovarian function and 1in various aspects
of estrogen activity, such as uterine metabolism, weight, glycogen
content, and levels of RNA and sialic acid (Chakravarty et al., 1975;
Dixit et *1., 1975).

The administration of crude marijuana extract for 30 days to rats
and mice abolished the eatrua cycle and caused a significant reduction
in the size ofovaries and in some primordial ova (Dixit et al.,

1975). Intraperitoneal.; administration of A-g-niC to rats,
appropriately timed, has-also beea~xtpor ,4-to- block ovulation (Nir
et al., 1973). This effect of A-9-thc was exerted by suppressing
the characteristic preovulatory surge of plasma LH. Other

investigators have reported suppression also of plasma PSH and
prolactin when A-9-THC is given just before ovulation (Ayalon et
al., 1977). The substance was found to depress plasma concentration
of LH in ovariectooized rats (Marks, 1973) Tyrey, 1978, 1980) and
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rhesus monkeys (Besch et al.# 1977). Asch et al. (1979) also showed
in the rabbit/ a reflex ovulator# that a precoltal single*dose” of
A-9-THC blocks the postcoital LH surge and ovulation.

Administration of LHRF was able to bring about the release of LH
in A-9-THC treated rats and rhesus monkeys (Smith et al./ 1979)
These results indicate a direct”effect off.cannabinoids- at the level
of the hypothalaatts#.p«rt“0o”Braln Important"irTreproductlve®-hormone
regulation. The ovulation-blocking effect of the cannabinoids was
further investigated by Cordova et al. (1980). Natural and
chemically modified cannabinoids blocked ovulation in rats.

Administration of A-9-THC to rhesus monkeys during the follicu—
lar phase resulted in prole jed periods of amennorhea (absence or
abnormal stoppage of the menstrual flow)# absence of midcycle LH
surge# and progesterone levels characteristic of anovulation (Asch et
al.# 1981).

BIRTH DEFECTS «AND--Tt*ATPC*IFICTTT

Because "~-9-THC crosses the placenta it is a potential teratogen#

an agent that causes defects 1in the developing embryo. This effect
could cccus in either of two ways: (1) exposure to cannabis prior to
conception could harm the sex cells (the ova and sperm) # or (2) the
fetus could be harmed directly during organogenesis. In addition#

a-9-thc can be secreted in breast milk and# therefore# can be toxic

postnatally.

Huwt+Studies

The evidence for teratogenicity 1in human beings 1is very difficult to
interpret, although there 1is widespread,, use of marijuana in young
women of reproductive age, thereJL”no eyidence yet of any teratogenic *
effects of high frequency or consistent®aisoclation with the drug.
There are isolated reports of congenital anomalies in the offspring
of marijuana users# "btrt wire |Is rto"evidence- that, they"-occurred-more
often in“users”™ th3m”~In ncnuie7slan3f In"those cases there*was -U >
coincident use "~"theit 2rugiftfubtlegevelopment effeotsrin
offspring, auctijja® nervous system abiwraalitier”3a@and?reduction* 1in
birth weight and h"efgTvf*may*liftdeedexist (Finnegan# 1980; Fried#
1980";"Hingaon"et "AKVi~prefi) .*"Additional carefully designed#
prospective studies should provide valuable information 1in this area.

Animal Studies
Crude marijuana extract-and "A-~-TSC are-taratogenic at .csrtain

doses in anixala.* e

Bibliography available upon request from the Institute of Medicine#

National Academy of Sciences.
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One study reported that subcutaneous Injection of pregnant
haunters end- rabbits with various doses of crude marijuana extract
caused malformations of the brain, spinal cord, forelirab, and liver,
as well as edema of the head and spinal region in developing embryos

(Gerber and Schramm, 1969). In hamsters, significant ewbryocidal and
growth retardation effects also were noted. It was concluded that
doses greater than 200 mg/kg in hamsters and 250 mgA9 in rabbits
were teratogenic. Caution in interpreting these findings must be

xercised because the teratogenic effects may be caused by any
combination of constituents of the cannabis extract.

In a study of mice, the teratological effects of A-9-thc were
evaluated for doses ranging from 3.0 to 400 mg/kg by various routes
of administration- intravenous, subcutaneous, and intragastric
(Joneja, 1976). Significant fetal growth retardation was 1induced at
higher dose levels and by some routes of administration. For
example, a high dose of 400 mg/kg was significantly teratogenic by
the intragastric route; 12.1 percent of the live fetuses were
malformed.

In a study of female-aoeksys given an oral dose of 2.4 mg/kg
A-9-THC for 1 to 4 years, a nonspecific pattern of reproductive
difficulties was observed characteristic of "high-risk” pregnancies,
including a high rate of offspring loss during pregnancy or in the
early postnatal period (Sassenrath et al., 1979).

GENETIC EFFECTS

The potential genetic effects of marijuana are of major concern
because of 1its prevalent use by young people in their reproductive
years (see Chapter 2). Although there is a growing amount of
evidence that drugs can induce mutations, and an improving ability to
use toxicological methods to evaluate agents for their mutagenic
potential (such as the Ames test, which detects changes or damages 1in
the genetic material), the available information "0On the genetic
hazards or even on tha potantial genetic hazards of -tha use -of

marijuana ia extremely limited.

Mutagtnicity

Elsewhere in this report (Chapter 3) the scientific evidence that
marijuana Broke and tar are mutagenic has been discussed. Lung
explants of mice and human fibroblast cultures exposed to fresh smoke
showed abnormalities of cell division, as well as changes 1in
chromosome structure and in DNA synthesis (Leuchtenberger and
Leuchtenberger, 1971; Leuchtenberger, et al., 1973a,b). Moreover,
extracts and smoke condensates of marijuana are mutagenic when
evaluated by the Amea test (Busch et al., 1979; Seid and Wei, 1979;
Wehner et al., 1980). Animal studies on rodents painted with
marijuana tar, three times weekly for 1 year, resulted in skin
papillomas, carcinomas, and fibrosarcomas (Hoffmann et al., 1975).
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However, extenalvm testing with A-9-THC using three established
teste for mutageneai* -failed to detect any mutagenic effect, or any
effect as an inhibito”Of-rDNA repair (Legator et al., 1976; Glatt et

al., 1979; Zimmerman et al., 1978).

Cytogenetic Effects

The numbers and kinds of chromosomes (structures in a cell nucleus
that contain and transmit genetic information carried in DNA) are
highly characteristic for a given species. Structural variation and
changes 1in numbers of chromosomes may be evidence for genetic damage
produced by drugs and other chemical,agents. ,Unfortunately, the
literature on the effects of marijuana on chronwsanesrfis ~flimited®a"Ad
conflicting. Studies suggesting that marijuana probably does-not*- ---

break chromoacees,are fairly conclusive. "There.ls.less evidence that
marijuana may produce .aneuploidy, (abnormal numbers of chromosomes) 1in

some daughter cells during cell division.
Does marijuana cause chromosome breaks? The weight of the

evidence from in vitro cultures of human cells and froe In vivo-
animal and human studies is “that”neither maHjuana"nor-A-9-TBC

causes chromosome breaks.

In Vitro and Animal Studies

Cultures of human leukocytes, exposed to different concentrations of
A-9-THC, showed no-increase 1in.the incidence of chromosome breaks

or gaps when coepared to controls (Stenchever and Allen, 1972).
Studies of golden hamsters given subcutaneous injections for 10 days
of marijuana extract distillate containing 17.1 percent A-9-THC
(Nicholson et al., 1973), and of beagle dogs trained tonsnoke high
doses of marijuana (3 g/day/week for 30 months), ahoved"tio"Significant
differences in chromosome; gaps,-~"break*,;wb#D-compared with control
groups (Genest et al. , 1976).

Human Studies

Cytogenetic analysis of chromosomes from peripheral blood leukocytes
and cultures of auhjemt*uexposed to marijuana smoking, marijuana
extract, or aynthe~lc . ™ ft-TBC.revealed no increase in chromosome
breakage attributaHlarto”"these compounds (Nichols et al., 1974;
Matauyaaa, 197S; Mogiafiime-et® al., 1979). Doses ranged from 20 mg
A-9-THC per day to 12-16 marijuana cigarettes per day. Studies

that have reported chromosome®*breaks nr gapi in cell

users of marijuan*~bay«L.1*i9<!1&Jpeh*>acriad out-onuraltii®/iadrug
users, and the breaks and gjsps may be due "to”other®*factrrm associatede“
with a life of heayx drug”Vs*"IGilsour et al_ri971i;”brHawand Obe,
1974). However, in a retrospective study on college,students,

chromosome breaks were found.in blood cultilrs* of 49 light (one or
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less exposure per week) and heavy (more than two exposures per week)
users of marijuana (Stenchever et al.# 1974). One problem in this
study 1i1a the poor dose characterization. Furthermore# the 1incriace
in the numbers of breaks in both light and heavy users of marijuana
was not dose-related; the same frequency of breaks was observed in
both groups. Although the evidence 1is. inconclusive#"it suggests that
marijuana does not*ceurte®"chromosome breaks.

Does marijuana intjrfere with cell division and chromosome
segregation, thereby resulting in abnormal numbers of chromosomes?
There 1is conflicting evidence in the literature.- On the one hand# no
significant effects of marijuana smoke or A-9-THC on chromosome
complement have been reported using the raicronuclei test in mice or
in cytogenetic studies in dogs (Genest et al.# 1976; Legator et al.,
1976) . On the other hand, more extensive studies have demonstrated
aneuploidy resulting from in vitro exposure of cells to marijuana as
well as in vivo studies of animals and human beings.

In Vitro and Animal Studies

Exposure of mouse lung and adult human lung tissue culture to
marijuana smoke in vitro resulted in abnormal cell proliferation and
abnormalities in DNA content (Leuchtenberger and Leuchtenberger,
1971; Leuchtenberger, et al., 1973b). Addition of A-9-THC and
olivetol, a compound with a ring structure similar to cannabinoids,
to normal human leukocyte cultures induced hypodiploidy (defined as
metaphase nuclei with a chromosome complement of less than 30
chromosomes- a .normal human cell contains 46 chromosomes) (Morishiraa

et al., 1976). Hybrid mice treated for 5 constacutive days with
A-9-THC, cannabinol, and cannabidiol at a dose of 10 mg/kg had a
three- to fivefold increase of micronuclei over controls. The number
of micronuclei 1increased with increasing A-9-THC dosage. Examina—

tion of bone marrow mitosis in these same mice showed a five- to
sevenfold increase in chromosome number aberrations during metaphase
(Zimmerman and Raj, 2.980).

Human Studies

Studies of lymphocytes cultured from human marijuana smokers defined
either as "moderate™ wusers (at least one marijuana cigarette per
week# range 1-10 for a minimum of two years) or "heavy’” users (more
than three times per week) all of whom consumed between 12.9 and 15.3
marijuana cigarettes per day during the experiment, -turmtfrUpt>*
significantly larger number of cells with-lass than 30"chromosomes
than would be found in normal control cultures (Morlshima et al.,
1979). These positive-findings suggest that marijuana may affect
chromosome segregation during cell division, and-xasult®In oella with
fewer than the normel mn#bef ®»dfrfcBfe®bror»«*r<=*>fhat"the»0 "fiT>dtng8
mean in terms of risk for ateermelittfsAW*"dffspring or- possible
disease 1is not-known?>* Findings 1iri "lyephoeyts culturee-mey* not be
relevant to what 1is happening 1in the germ cells (sex cells).

*
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THE IMMUNE SYSTEM

The immune system functions 1in protecting the body against viruses,
bacteria, and other infections. It also plays a major role 1in
preventing the growth and dissemination of.canearousLpells.

There have been reports that cannabis ia immunogenic, capable of
activating components in the immune systenm. These components include
such cells as lymphocytes, some of which produce antibodies 1in
response to invasion by a foreign agent, and macrophages, which can
be stimulated by inflammation to ingest invaders.

Human Studies

There have been reports that cannabis interferes with components in
the iImmune system in man. Antibodies will develop 1iIn response to
marijuana in some people, along with an allergic response, while
others develop antibodies without apparent allergic reaction (Liskow
et al., 1971; Shapiro et al., 1974, 1976; Lewis and Slavin, 1975).
However, the studies reporting these effects were not designed to
determine which components of tha marijuana are immunogenic and which
are allergenic.

Studies of various aspects of the immune system in persona who
were chronic users of marijuana have 1indicated mild decreases in
activity of one or another component of the system” however,.other

investigators have noted no .changa; tside 0of .thesnormal”~anga -"
(Gupta et al., 1974; Petersen et al., 1975, 1976; White et al., 1975;
Lau et al., 1976; Rachelefsky et al., 1976; Silverstein and Lessin,
1976; Cushman and Khurana, 1977; McDonough et al., 1980). These

apparent inconsistencies may stem from the variability in the amount
of marijuana consumed among users 1in different studies and the
differences in the immune system®"assays. Hashish,Biscdifttiact. from,
marijuana, was shewn to have a .slight temp9racy.mtimulatory.;effect on
the immune system (Kaklamani et al., 1978; Kalofoutis et al., 1978)".

Animal Studies

A number of studies have shown that A-9-TEC and other cannabinoids

Induce immunologiciiirkdmfacts;.in Petersen and Lemberger,"
1976; Lefkowit* ;masW*ilClarer>"*1i97t, Lefkowitz et al., 1978; Preuss and
Lefkowitz, 1978). The doses varied from 5 to 25 ag/kg (intra-

peritoneally) to 100 mgj<hg*"O0rally>r- At the higher doses there was a
diminution of immune response, as measured by standard immunological
assays. Delta-9-THC had the same effects on cells grown in vitro.
Other cannabinoids also have been tested for their effects.
Cannabinol, A-8-THC, and I-methyl-A-8-THC had the same
immunosuppressive effects as A-9-TEC, but~gagn”bidiol had no
immunosuppressive effect. Immunizing ewith A-9-THC

resulted in the production of antibodies (Chiarotti et al., 1980).
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BODY TEMPERATURE

Regulation of body temperature 1is a complex process that can be
influenced by drugs. In several species of animals? A-9-THC
produces a lowering of body temperature *"{hypothermia). The effect 1is
seen when iffiMliirare housed at normal room temperatures? and it is
greater with colder ambient temperatures (Pertwee and Travendale?
1979). Marijuana apparently causes a decrease in heat production for
reasons that are unclear.

In experiments with human subjects? marijuana has produced little
or no change 1ih body temperature when given in a cool environment

(Beaconsfield et al.? 1972; Hanna et al.? 1976). In a hot environment
(40=C) marijuana caused 1inhibition of sweating and a consistent rise
in body temperature (Jones et al.? 1980). Thus? there 1is evidence

that marijuana does interfere with temperature regulation? although
there is no currently known clinical significance to. this finding.

Cannabis appears, to interfere with temperature regulation? but
the clinical significance 1s unknown.

SUMMARY
Male Reproductive Function

In animals? marijuana and its derivatives can acutely lower
gonadotropic secretion when administeced”™intupeirittavMally* There 1is
also some evidence in animals to suggest that these agents can
directly affect the seminiferous tubule. In"menr sperm number and
motility are decreasedr.during chronic marijuana-use.-Froa the
available studies? it appears this was due to.a direct effect of the
cannabinoids either on the seminiferous.tubular epithelium or the
epididymal sperm. Due to conflicting and incomplete evidence? it 1is
not possible to conclude"at *he"present time whether marijuana
smoking has a significant effect upon-gonadotropic-and testosterone
concentrations in humans.- Whether..the decrease in sperm number or
nratility has any .-effect? otr fertAlify~ri~iwb.£!»wn. *

Female Reproductive Function

There is only one study of human beings that attempts to establish
the endocrine profile and menstrual patterns of women who used
raarijuana-,on a chronic and frequent basis*, By combining categories
of anovulation and shortened luteal phase? a statistically
significant difference was noticed in the marijuana using group. It
is not known if this leads to problems with fertility or lactation?
or if it leads to cancer of the reproductive organs.

Animal studies have shown that A-9-THC lowers the serunm
gonadotropic levels. It is unknown if there is a direct effect on
the reproductive tissues? particularly under prolonged use of

cannabis products.
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B irth Defects and Teratogencity

Cannabis is teratogenic at high doses in animals. There is no
evidence of obvious teratogenicity or structural defects 1in the
offspring of human users. But the data are not adequate to reveal a
long-range functional 1impairment or a very low level of terato-—
genicity if one 1is present. It may be impossible to identify a
distinct role for canribis in the production of subtle effects 1in
offspring, because of the confounding influences of malnutrition,

smoking, and alcohol.

Genetic Effects

Marijuana and A-g-rHC do not appear to break chromosomes, although
there 1is some conflicting evidence on this point. Multiple drug use
seems to be correlated with an increase in the numbers of gaps and
breaks 1in the genetic material. Furthermore, marijuana may affect
chromosome segregation during cell division, resulting 1in abnormal
numbers of chromosomes 1in daughter cells. While these conflicting
results are worrisome, their clinical significance 1is not known.
Further 1investigations, especially controlled prospective studies, of

human beings are needed.

The Immune Systenm

$
The data from animal*studies suggest chat A-9-THC and some of 1its
analogues have a mild, transient, immunosuppressant effect in both in
vitro and in vivo systems; -tf.er*effects are mild compared with known
immunosuppressant drugs. The studies 1in human beings are contradic—
tory; some demonstrated mild, immunosuppressive effects, but others,
using the same or similar methods, did not find any differences 1in
the immune system between *normals and chronic marijuana smokers. At*
the present time; there have been no human or animal studiaa that
have determined if marijuana smokers are more prone to infections or
other diseases. Because of the widespread use of marijuana, even
weak immunosuppressive effects are a concern. Since further research
may not demonstrate definitive findings, immunologic effects should
be studied along with other variables in a larger investigation. If
marijuana 1is to be used on immunosuppressed patients (for example,
for antiemetic purposes during cancer chemotherapy), even minor
additional suppression might be dangerous.

RECOMMENDATIONS FOR RESEARCH

The committee recommends the following types of studies.

* Further observations should be made regarding the relation
of marijuana use to reproductive defects 1in human beings, especially
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users whose reproductive biology 1is undergoing rapid change.
assessment of endocrine profiles and semen
nonusers# with adequate control of
drug use.

on young
The principal need 1is for
analysis in male users versus
confounding variables--for example, diet, alcohol, other

In women, the principal need 1is for more data on endocrine and

menstrual patterns in users versus nonusers, with particular

attention to the length of cycles, the presence or absence of
ovulation, and the existence or absence of subfertility. More
studies are needed to detect subtle, low-frequency, or cumulative
effects on reproductive function in long-term, heavy users.

* Although routine testing of teratogenicity in human beings
is not recommended at this time, the collection of precise

epidemiologic information on the outcome of human pregnancy 1in

marijuana users 1is of great importance and must be carefully

controlled.

* There are no good animal models for studying the effects of

smoking marijuana, but cytogenetic studies 1in animals after exposure

to &-9-THC by other routes than smoking would be of soma value.

The moat relevant studies still would be 1in vivo human studies.

* Marijuana has been found to have mild immunological effects
but studies of its influence on the
need to

in a variety of test systems,
body®"s immune defense against microorganisms are lacking and
be conducted.

* Critical experiments are needed to test the hypothesis that
A-g-THC causes disruption of thermoregulatory effector responses
rather than an alteration of the level of thermoregulation.

* Inherited variation 1in the way some drugs are metabolized 1is

widely recognized. This type of variation must be evaluated 1in

respect to susceptibility to marijuana.
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BEHAVIORAL AND PSYCHOSOCIAL EFFECTS
OF MARIJUANA USE

The raind-altering effects of marijuana underlie Its widespread and

increasing popularity. Marijuana users who experience effects on
mood, perception, and motivation report that they seek the "high" and
the "mellowing-out." However, under sane circumstances many of these
same effects can be considered adverse. Perceptual distortions that
are sought by users pose risks for driving cars or using other
machines. There is reason to be concerned about effects on learning
by students using®" earljuana*In school. Older adults receiving
A-S-THC as therapy may be highly intolerant of altered consciousness
anc! perceived loss of control. Thus, it has become a matter of

practical as well as scientific interest to learn more about the
effects of marijuana on the brain and behavior.

Many psychological and neuropsychological studies have been
conducted to investigate specific effects of marijuana on behavior.
These include studies of intellectual functions, such as memory,
attention, sequential information processing, and decision-making, as
well as perceptual and psychcmotor functions. There is a methodolog—
ical challenge in trying to design experiments that will discriminate
reliably among these functions and determine precisely which 1is being
affected when a drug produces a particular behavioral outcome. For
example, one®"s ability to process and respond to environmental stimuli

represents a chain of events. The sequence begins with a sensation
or perception. Drugs can influence the manner, speed, and accuracy
with which this 1input is received. The information must then be

stored in memory, even if only very briefly, and then retrieved fronm
memory to be integrated with recalled prior experiences and other
sensory 1inputs. The response from the subject is the result of the
integration of new and cld information. A drug acting at any point
in this chain of events can alter behavioral performance.

Studies of the effects of marijuana on complex behavior must be
carefully interpreted, because there are numerous variables that can

influence the results. First, there is the drug 1itself. The dose,
type of preparation, route of administration, and speed of administra—
tion must be specified. Next, the user- his personality, level of

innate ability, motivation to perform, and especially his"previous
experience with marijuana, are powerful 1influences on test results.
Finally, there is the type of behavioral test and the setting in

112
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which it 1a performed. Simpler and well-practiced skills are less
susceptible to disruption by drug effects than are novel or complex
tasks. The studies in the literature vary 1in their attention to
these factors.

Most of these atuditft have, been carried out on male college
students who volunteer for marijuana research. Although this
age-group (19-25) represents a period of peak use of marijuana, it
cannot be assumed that findings from a college population will
generalize to other sectors of the youth population. The differing
motives of student volunteers seriously confound the interpretation
of results in intellectual areas, where it has been established that

motivation plays a significant role in determining performance. Seme
dedicated users want to do well and demonstrate that marijuana has no
harmful effect. Others are simply interested in obtaining the drug

and enjoying 1its effects with little interest in the experiment.
Additional methodological 1issues that recur 1in this body of research
include: (a) reliance on self-reports by subjects regarding personal
history of frequency and intensity of drug use, (b) occasional -
reliance on self-reports of drug dose and level of intoxication at
the time of the experiment, (c) lack of standardized dosages and
methods of administration of A-9-THC even when the drug is
administered by the investigator, and (d) -lack of attention to
motives and beliefs of users and nonusers with whom they Interact.

A representative sample of studies will be reviewed here, and a
summary table of 88 reports of the relationship between marijuana use
and behavioral and psychosocial"”™ functloning®,is available"from the --

Institute of Medicine by request.*""
PERCEPTUAL AND PSYCHOMOTOR FUNCTIONS

Acute Effects

The studies reported here cover the range of commonly used doses¥*
from very low up to 0.250 mg/kg of A-9-THC 1in marijuana cigarettes

at a single sitting. These are acute effects- changes that can be
seen after a single dose. The effects begin to be seen at about the
same dose level at which a "high" 1is perceived (0.050-0.150 mg/kg
A-9-THC) . Generally uthe.effects"ars dosm-relatsd. In other words,

low doses have smairueffects; higher doses tend to have greater

effects.

*Doses are reported in milligrams per kilogram (mg/kg) where provided

by the authors or as total doses in milligrams with the route of

administration.
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Coordination

Marijuana has b«en found to impair motor coordination at doses
commonly used in social settings by both naive and chronic user3.

The functions studied include: hand steadiness (Mayor®"s Committee on
Marihuana, 1944; Clark et al., 1970; Milstein et al., 1975), body
sway (Mayor®"s Committee on Marihuana, 1944; Kiplinger et al., 1971;
Evans et al., 1973), and accuracy of execution movements (Rafaelsen

et al., 1973; Milstein et al., 1975; Kvalseth, 1977). Studies have
also showed a dose-related increase in impairment of postural
stability as measured by increased body sway (Kiplinger et al., 1971).

Reaction Time

Reaction time 1is defined as the time lag between a,signal and the
response a subject makes to that signal. Most studies examine the
time that it takes a subject to respond to"a visual or auditory e
signal. The effects of marijuana on either speed of initial
detection of"the signal or speed of response have been Inconsistent
at doses commonly used 1in social settings ("low to moderate”) . The
same subjects are impaired at some times, but not at other times
(Mayor®s Committee on Marihuana, 1944; Clark et al., 1970; Dornbush
et al., 1971; Moskowitz et al., 1972, 1974; Borg et al., 1975;
Schaefer et al., 1977; Peeke et al*, 1976; Stillman et al., 1977).
The meaning of this 1inconsistency 1is uncertain, but it probably
involves an effect on attention mechanisms. When a subject 1is
intoxicated with marijuana, he 1is probably less likely to attend to
the reaction time task. e Perhaps it=s when-he does pay attention to
the task that function on this test 1is not impaired.

Tracking

Tracking 1is the term used to describe the act of following a moving
stimulus.”” It is an important component of driving and flying

skills. Tracking behavior 1is highly sensitive to the effects of
marijuana. Impairment of tracking occurs even at very low doses (4.5
mg by smoking) 1in naive subjects (Weil et al., 1968). Studies of
experienced users have also demonstrated consistent 1impairment. The

tracking?ii”~~"fMht has been*"found"to persist for 4 to 8 hours, well
beyond"ffie feeling of intoxication ("high"™) by one laboratory
(Moskotfl£z*andl Sharma, 1979; Moskowitz et al., 1981). No other
studies have measured"the effects of marijuana beyond 2 hours. This
finding on the long-lasting effects has very important implications,
as will be discussed later when the effects of marijuana on driving
are raviewed, and, therefore,”such studies should be repeated” by "
other investigators.

While reaction time studies (as noted above) showed inconsistent
results, tracking behavior is regularly and significantly diminished
by marijuana at doses usually used in social settings. Tracking
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tasks differ from reaction time studies, because the subject must
continuously pay attention to the task. Since reaction time teats
are intermittent, continuous attention 1is not required, and this may
explain why reaction time studies fail to show consistent marijuana

effects.

Sensory and Perceptual Functions

Tests that measure a subject®"s ability to detect a brief flash of
light show significant impairment by low to moderate doses (2-3 mg
are examples) of amokad-i-sarijuana (Sharma and Moskowitz, 1972, 1973,
1974; Moskowitz et al., 1972, 1974; Casswell and Marks, 1973; Jones
and Stone, 1970). Sustained attention 1is required in signal
detection tasks, and the relation between this sustained attention
requirement and motivation effects has not been explored. Signal
detection tasks are prototypes of perceptual demands found 1in
man-machine interactions. The large reductions 1in signal detection
that occur under the influence of marijuana may suggest a substantial
risk for users who are operating machines. Other,isual functions?*
such as visual search, that depend on eye movements are not impaired.

Intellectual and Cognitive Functions

The effects of marijuana on such intellectual and cognitive functions

as verbal fluency, short-term memory, learning ability, calculation
skills, ability to follow complex directions,- and time sense have

been investigated and are reported below. However, this area of
study has been hampered by the lack of standard measures cf
functioning in the intellectual and cognitive areas tested. Overall,

the 1investigation of marijuana effects on intellectual and cognitive

functioning has not followed a logical progression.

Learning and Memory When studying the effects of drugs on learning,
it is difficult to control all of the factors that might influence
the results; for example, as noted above, how hard ,a:subject tries to
perform can make a big difference even in the presence of a sedating

drug. Thus, it is..no”sarpriming that early studies of marijuana“s
effects gave Inconsistent results.- oofifece ot -..

More recently, several studies have demonstrated that a single
moderate dose of marijuana 1impairs short-term memory. This effect 1is

especially noticeable in the phases of short-term memory that are”
heavily dependent on attention, juch as information-acquisition and
storage (Abel, 1970, 1971; Dornbush et al., 1971; Dittrich at al.,
1973; Melges et al., 1974; Belaore and Miller, 1980).. Examples of
the types of impaired tasks would be remembering a sequence of
numbers or syllables_or memorising and following a sequence of
directions.

Physiological changes have been monitored in some of the same
studies in which intellectual impairment has been reported. Miller
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and Cornett (1978) found that increases in heart rate are produced by
marijuana to about the same degree as impairment on intellectual
tasks. This linking of a physiological marker with studies of
behavioral effects is a useful model for research in this field.

Time Sense Another 1intellectual function Influenced by marijuana is
time sense. Under the influence of moderate doses of the drug, most
investigators report that subjects consistently overestimate the
amount of time that has elapsed. Thus, under the Influence of

marijuana, a given,event is reported to last longer than it actually
does last (ciark et al., 1970; Vachon et al., 1974; Tinklenberg et
al., 1976a).

State-Dependent Learning State-dependent learning refers to a-
situation in which material Uhat is learned while under the influence
of a drug 1is remembered best in the state of drug intoxication 1in
which it was originally learned. A series of studies were conducted
with oral doses of 2) mg (in a subsequent study this dose was
calibrated to 0.3 mg/kg) of A-9-thc to investigate the extent to
which learning and memory are linked to the state of intoxication
(Darley et al., 1973a,b, 1974, 1977). This modest dose of marijuana
caused learning to take place more slowly than when the subject was
drug-free. Once -learned,recall of the learning that occurred during
intoxication was bast when the subject was again under the influence
of marijuana. Although state-dependent learning occurs with
marijuana, the quality of learning and recall is impaired because the
information-or problem-solving skills learned in the marijuana-
intoxicated state will be reduced or 1impaired. These 1investigators
believe that the major deficit 1is. in the attention-storage*phase of

learning.

Oral Communication

Marijuana use in low to moderate doses impairs oral communication,
especially clarity of sequential dialogue with" other persons
(Dornbush et al., 1971; Paul and Carson, 1973; Zeidenberg et al.,
1973; Crockett et al., 1976; Millar et al., 1977a-d, 1978a,b, 1979;

Pfefferbaum et al., 1977; Miller and Cornett, 1978; Natale et al.,
1979; Belmore and Miller, 198C). Marijuana at moderate doses

disrupt*»eontinuity of speech by impairing short-term memory (6-13
seconds duration) (Belmore and Miller, 1980}. -Communication while

intoxicated is also impaired by the intrusion of irrelevant words and
ideas into the stream of communication. When a list of words is
learned and then the subjects are asked to recall those words without
regard to sequence, words that were never in the original list are
inserted during recall more often by subjects given A-9-THC than by
those who wera drug-free (Pfefferbaum et al., 1977; Miller and
Cornett, 1978; Miller et al., 1978a,b).- Zeidenberg et al. (1973)
administered 5 mg a-9-thc orally and found that, 1in a social

context, phrases became shorter, speech became slower, and there was
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greater lag time between the cue to talk and the actual onset of
talking. These subjects were also less able to recognize three-
letter nonsense syllables to which they had previously been exposed.
Further, when experimental subjects were all given the same dose of
A-9-THC, they reported different subjective levels of intoxication.
Those who reported more intoxication showed greater disruption of
two-person communication (Paul and Carson, 1973).

Experimental subjects who were asked to tell stories about
ambiguous pictures (the Thematic Apperception Test) demonstrated drug
impaired organization and integration of stories. The authors
reported "a timeless, nonnarrative quality, with greater discontinuity
in thought sequence and more frequent 1inclusion o*. contradictory
ideas”™ (Roth et al., 1975). When asked to talk for five minutes on
any topic, subjects under A-9-THC demonstrated decreased variability
of language and an increase in personal references, as well as less
detailing of items mentioned in the monologue and less critical
evaluation of those items (Natale et al., 1979).

Auto Accidents

Simulator Studies

driving simulator 1is a laboratory instrument that requires the
subject to perform a sample of the behavior required in automobile
driving situations. Simulators differ from most of the laboratory
studies described above in that complex behavior 1is required.
Although simulators are representative of the multitask character of
driving, no one simulator is capable of presenting all aspects of
driving simultaneously. The behavior sampled varies across
simulators; however, in comparison to car driving situations, the
simulator has the advantage of presenting a standard stimulus to all
subjects.

e Most simulator studies reveal impairment of driving skills
following mcderately intoxicating doses of marijuana such as 10-15 mg
(Crancer et al., 1969; Dott, 1972; Zllingstad et al., 1973; Rafaelsen
et al., 1973; Moskowitz et al.,"1976; Smiley et al., 1981). These
impairments have been reported in simulators that test the perceptual
functions as well as those“thefe®test motor skills of car "control.*

¢Another type of simulator study examined marijuana®s effect on
performance in a flying simulator (Janowsky et al., 1976). Subjects
smoked marijuana cigarettes with 0.09 mg/kg A-9-THC, a dose of
A-9-THC cctomonly used 1in social settings. Significant impairment

of short-term memory was noted. Subjects were unable to recall where
they were in the execution of a task. On the simulator they tended
to forget where they were 1in a given flight sequence.



Test Courses

Experimental studies of the effects of marijuana on closed course
automobile driving performance show that this skill is 1impaired by
marijuana. Car handling skills were reduced,; as shown by objective
measures (Klonoff, 1974; Hanatssn et al., 1976; Attwood, 1in press).
It should be noted that these studies, involving subjects under the
influence of marijuana, examined performance in less complex
situations than are actually met 1in real-life driving situations.
However, a closed course has the advantages of standard conditions
and safety factors. In real-life driving situations, the perceptual
and cognitive demands are considerably more complex. The Klonoff
(1974) study of driving performance on city streets indicates that
smoked marijuana* (5-10 mg A-9-THC) 1impairs judgment and
concentration in addition to impairing car handling skills.

Accident Surveys

Experimental evidence of impairments caused by marijuana on

psychomotor functions, judgment, and motor skills involved 1in driving
has led to research on the relationship of the use of marijuana and
automobile accidents. A strongly positive relationship between use
of alcohol and increased driving risk has-long-been established. The
techniques used to establish the relationship of alcohol to accidents
might appear to offer an excellent paradigm for comparable marijuana-
accident research. However, there have been practical reasons why
the roadside survey model of using breath samples obtained fronm
accident drivers and comparing those to breath samples of randomly

selected drivers who are passing the accident site in thesame
direction, the same time of day, and same day of the weekhas not
worked fo” marijuana studies. Whereas there has been 97 percent

cooperation for alcohol breath analysis, marijuana determination
requires a blood sample, and only a minority of drivers willingly
cooperate. Further, marijuana has a quite differentbody
distribution pattern due to its high fat solubility._Delta-9-THC 1is
not only technically quite difficult to detect in samples of body
fluid, but it mayjpe active in the nervous system long after it 1is
not detectable In blood. The detrimental effects on driving skills
(Moskowitz and Sharma, 1979; Moskowitz et al., 1981) may even persist
4 to 8 hours beyond, the time when"tfteraser ham had subjective
feelings “or"X>uphoria or sleepiness.

Several reports of accident surveys have recently, been published

(Teale et al., 1977; Cimbura et al., 1980; McBay and Owens, 1981),
but all .suffer from the problems discussed above and particularly
from the lack of a reasonable comparison group. For example, one
study reported that 16 percent of Boston drivers had A-9-THC 1in
their blood (Sterling-Smith, 1975). Thc-8 was no description of the
group who declined togive-a-blood-sa*ple~but provided breath or
urine samples instead.- Also,-there is no-information as to the

frequency of finding A-g-THC in the blood of those drivers who have
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not had an accident or otherwise ccane to police attention. In
addition# many users of marijuana also use other drugs so that data
are availaole on only a few subjects who only used marijuana.

In an effort to obtain some reference point for the association
of marijuana with accidents as compared with other drugs# Warren et

al. (in press) reanalyzed the Cimbura et al. (1980) data. Twelve
percent of the fatally injured drivers and pedestrians in that study
had been found to have A-9-THC in their blood. The presence of

other drugs was also determined and a culpability index was developed.
A culpability index compares the frequency that a drug 1is found 1in
drivers assigned responsibility for causing a collision with the
frequency in Individuals from the same sample who had not caused an

accident.

Aspirin was found to have a culpability index of 1.0. That 1is#
it was no more frequent in individuals assigned responsibility for a
collision than on those who were not. This is of some significance

because it serves as an internal check on the technique# agreeing
with the a priori assumption that it would be unlikely for aspirin
users to be overrepresented among those responsible for accidents.
In contrast# subjects with cannabinoids present in the urine were
found to have a culpability index of 1.7# the same culpability level

found for the presence of alcohol. ..This indicates an excess of
A-9-THC~positive drivers in the category responsible for
accidents. Tha presence of antihistamines produced a culpability

index of 1.5# and tranquilizers/antidepressants# 1.8.

Given the difficulties in executing epidemiologic studies where
it is so difficult to obtain adequate control groups# it would appear
that only tentative conclusions about marijuana®s role in accidents
can be reached. Supportive evidence that marijuana 1is a contributing
cause of accidents comes from surveys of marijuana users who report
they receive a higher-than-average number of tickets for driving
violations and are involved in a higher-than-average number of
accidents (Johnston# 1980). Nevertheless# the problems described
above are yet to be solved. But the culpability index modtl presents

a methodology that may be refined and utilized in future studies.

Alcohol-Marijuana.lnteractions,

Surveys show that marijuana and alcohol are frequently consumed
together (Fishburne et al.# 1980; Johnston et al.# 1980). Thus# it
is important to determine what interactions# 1if any# occur between
these two drugs. As both drugs have sedative properties# an additive
effect would be expected and has been found in the few systematic
investigations of"the effectsthis ccabination. One study
reported that 0.05 percent blood alcohol level concentration (BAC)
increased the 1impairment produced by 5 mg of smoked A-9-TEC on
tracking behavior (Manno at al.# 1971). In a study using two doses
of alcohol and two doses of marijuana# even the low dose of alcohol
(0.07 percent BAC) and the low dose of A-9-THC (1.4 mg) impaired
complex tracking in an additive fashion (Hanateen et al.# 1976).
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Higher doses produced more pronounced decrements. A combination of
A-9-THC (0.320 mgA?) and ethanol (a dose that produces a peak
blood level of less than 0.08 percent BAC) has also produced an
additive effect on the ability to perform on a psychomotor test
(Belgrave et al., 1979). This additive effect would be of concern to
those operating a motor vehicle.

The 1issue of alcohol-marijuana interactions is an important one,
but currently few data are available~- Clearly, more studies of
marijuana®s interaction with alcohol and other.commonly used drugs

are needed.

Chronic Effects

Animal Studies

Studies of chronic effects are necessary to determine whether a drug
produces changes that persist after administration has stopped. In
view of the theoretical possibility of cumulative or persistent
marijuana effects, 1t is surprising that only a few laboratories have
conducted experiments involving repeated dosing and testing for
residual effects. Mice-injected with 10 mg/k9 A-9-THC for 20-40

days were found®" to be persistently impaired in new learning 100 days
after the injections stopped (Radouco-Thomas et al., 1976).
Similarly, rats given 20 mg/kg of A-9-THC orally for 180 days had
learning still impaired 2 months after the A-9-thc treatment

stopped (Fehr et al.," 1976). This was confirmed by the same group 1in
two subsequent studies (Fehr et al., 1979; Stiglick and Kalant, 1in
press). Another group of investigators,-however,-could find no

residual learning effects 1in aonkaya 20 days after stopping
comparable doses of A-9-UHC (Ferraro and Grilly, 1974).

Human Studies

Clinical reports of memory 1impairment, lack of concentration,
lethargy, etc., in nonintoxicated chronic users of marijuana have led
to studies in which psychological testing was administered to users

of marijuana and controls. The results of these studies are
inconclusive. Several studies show impaired performance 1in users as
compared to controls (Agarwal et al., 1975; Soueif, 1976; Wig and
Varaa, 1977; Mendhlratta et al., 1978); others found no significant
residual effects in the marijuana users (Bowman and Pihl, 1973; Rubin
and Cceritao, 1975; Satz et al., 1976; Ray et al., 1978; Schaeffer et
al., 1981). All of theae studiesjCAn.be.criticized on methodological
grounds, and the results have been disputed. This is not surprising,

because it is technically very difficult to obtain a sample of
chronic marijuana users, get “ihem into a truly drug-free condition,
test them, and similarly test an appropriate group of controls.

Several groups of investigators (Dornbush et al., 1972; Frank et
al., 1976; Harshxnan et al., 1976; Rossi et al., 1977) wexamined
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chronic marijuana users before and after 21-94 days of chronic

intoxication in a research hospital setting. None of tha
investigators found any psychological changes during postdrug
tasting. However/ 2 months of use 1is a relatively short period of

tine for a change to be detected/ and the subjects had already been
using marijuana for at least a year prior to entering each study

(Fehr et al.r 1976).
The available studies of chronic behavioral effects lead to no

clear conclusions. Although sosie animal studies demonstrated a
learning deficit that persisted for months after daily marijuana
exposure vas discontinued/ the human studies have such methodological
weaknesses that they cannot be interpreted. A prospective concurrent
cohort study and a retrospective case-control study of possible
outcomes of and risk factors for use of marijuana could add useful
information. (See research recommendations at the end of this

chapter.)

CLINICAL SYNDROMES™®

In this section we will discuss both acute and chronic behavioral
changes that have been reported in the clinical literature to be
associated with the use of marijuana. An association based on case
reports does not imply causality. Studies of appropriate control
groups are necessary. In general/ acute or immediate clinical
effects of drugs can be determined scientifically much more readily
than chronic or delayed effects. This 1is as true for marijuana as it
is for alcohol and other drugs. Thusf the acute effects of marijuana
are based on more solid evidence than are the reported chronic

effects.

Acute Effects

The acute clinical effects of marijuana seem to occur on a continuunm
from mild dysphoria to acute brain syndrome. In the literature/
three different syndromes have been described/ although there is
blurring of the boundaries in this classification and no general

agreement as to diagnostic criteria.

Anxiety/Panic Reaction/!

A major portion of the evidence for this effect cones from reports by

marijuana users themselves. Marijuana®"s popularity notwithstanding/
a surprisingly high proportion of users report reactions that they
regard as unpleasant or undesirable. For example/ 33"percent of

regular users reported that while intoxicated theyoccasionally
experienced such symptoms as acute panic/ paranoid ™eaction/
hallucinations/ and unpleasant distortions 1in body"image® (Tart/ 1970;
Negrete and Kwan, 1972). Another study reported that 16 percentof
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regular users, reported anxiety, fearfulneaa, confusion, dependency,
or aggressive urges as a "usual occurrence"” (Halikas et al., 1971).
Similar findings®"in groups of stable, well-adjusted, moderate users
have been found by other 1investigators (Annis and Smart, 1973; Marcus
et al., 1974). First-time users are more likely than are experienced
users to report adverse reactions. The frequency of such reactions
appears to be higher when the setting for use 1is not a favorable one;
for example, when the user sees the environment as threatening.

These adverse psychological reactions also have been observed 1in
subjects of laboratory experiments with marijuana. Such controlled
observations of persons whose immediate prior mental status and whose
dosage were known give a basis for concluding that acuta adverse
psychological reactions can occur under single moderate doses- of *

marijuana. These "effects are more likely at higher doses.- They
usually last no longer than 2 to 4 hours. -Acute paranoid reactions
under these controlled conditions have been reported (Mendelson and
Meyer, 1972; Tassinari et al., 1973; Frank et al., 1976; Melges,
1976) . Ingestion, in which titration of dose (dose adjustment as
occurs during smoking) is difficult, may be more likely to produce
adverse effects than administration by smoking marijuana. However,

chronic use and interaction with other psychoactive substances are
not required.

As frequently as>these adverse reactions are observed and
self-reported”medical”~txeatmentJLs rarely sought. For example, a
college student health cxinic reported pnly six students per year
sought medical treatment.for an adverse reaction to marijuana“out of
a student population of 20,000 (PIlllard, 7970)". In"Sft"fergeneral -
population, a.diagnosis of acute cannabis reaction was found in only
10 cases out of 700,000 hospital admissiois in the United States

(Lundberg et al., 1971). In the U.S.."J*my,ronly 18 such”cases were
treated over a several-year.period from aTmilitary population of
33,000 (Tennant-and Groesbeck, 1972}. There are no recent figures

showing requests for medical treatment now that the use of marijuana
is more intense, widespread, and reaching younger age-groups.
However, a unique monitoring of drug causality behavior documenting
emergency room encounters conducted by the Drug Enforcement
Administration .~qc~the National Institute on Drug Abuse (U.S.
Department.,,qfJBealth and Human Services, 1979) may 1in the future
providrjnrdjUtipnal information®about "the frequency of adverse

reactions to use of marijuana.

Dysphotftc~eacfThtt

Therapeutic trials have been carried out testing A-9-THC as a
possible treatment for mood disorders (see Chapter 7). Severe
dysphoric reactions characterized by disorientation, catatonialike
immobility, acute panic, and heavy sedation have occurred in several
patients. The dysphoric symptoms appeared.at moderate doses coetpar-
able to those used in social settings. The# lasted only a fe* hours
and responded to discontinuation of the drug and reassurance of the
patients (Kotin et al., 1973; Ablon and Goodwin, 1974).



Similar dysphoric reactions have been reported 1in cancer patients
who were on a therapeutic trial of A-g-THC to control the nausea
associated with chemotherapy. The symptoms, course/ and response to
ceasing uca of the drug were identical to those described above.
Investigators have suggested that the dysphoric response is more
likely to occur 1in older patients not accustomed to drug use for whonm
the mood-altering effects are unanticipated and unwelcome (Shiling
and Stillman/ 1980).

Acute Brain Syndrome

Diagnostic criteria for the syndrom* now called delirium and
previously called acute brain syndrome appear 1in Diagnostic and
Statistical Manual of Mental Disorders/ Third Edition/ 1980 (DSM
). These includei (a) a clouding of consciousness as manifested
by impairment of ability to sustain attention to environmental
stimuli, or 1impairment of ability to sustain goal-directed thinking
or goal-directed behavior; (b) a disorder of mestory or orientation;
(c) perceptual disturbances; and (d).a change "in sleep pattern and/or
a change in psychomotor activity. The symptoms develop over a short
period of time and fluctuate rapidly.

Both the symptom pattern and the course of the acute brain

syndrome fit the descriptions of one type of behavior disorder

associated with use of marijuana. It has been reported to develop 1in
persons who have a history of prolonged, regular, heavy use of
marijuana. It is defined as an "acute” brain syndrome because 1It-*-*
comes on during the period of drug“use"Ind~it gradi ally disappears
after the drug 1is stopped. The majority of case reports*have come

from Eastern countries where the cannabis products customarily used
have high potency (Spencer, 1970; Chopra and Smith, 1974; Meyer,
1975). It has also been reported in D.S. Army personnel stationed in
Viet Nam (Talbott and Teague, 1969) and in Europe (Tennant, 1972),
where soldiers had access to very high A-9-THC concentrations 1in

cannabis substances. In contrast to the Indian public mental hospital
patients who were hospitalized for many weeks, D.S. soldiers-recovered
in 3 to 11 days and returnedJto duty. "This difference 1in duration

may reflect sociocultural differences in length of in-patient

treatment more than,.* difference 1in the disorder.

Withdrawal Syndrome”-.

Studies of animals and human subjects given moderate to high doses of
marijuana orally or by inhalation several times per day have
demonstrated tolerance to many of the effects of marijuana (see
Chapter 1). When such use of marijuana is stopped after several days,
a withdrawal syndrome occurs. In human subjects, this resembles the
typical mild withdrawal symptoms seen after prolonged sedative use
(Jones and Benowitz, 1976). Subjects show irritability, agitation,
insomnia, and EEG changes (see Chapter 4 ) "These symptoms®are
self-limiting; they peak at 30 hours and disappear by 90 hours.
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There 1da no clinical evidence that physical dependence plays an
important role in persistent use of marijuana. Withdrawal symptoms
would not be expected 1in intermittent users; however, daily
round-the-clock users of high-dose marijuana may be expected to show
some symptoms of withdrawal soon after stopping regular use.

Chronic Effects

Cannabis Psychosis

Cannabis psychosis refers to a.chronic, psychotic condition (out of
contact with reality).reportedly seen in heavy marijuana users* but
extending beyond the period of acuta 1intoxication* Some authors have
described a schizophrenialike picture with delusions and hallucina—
tions, and others have stressed the existence of organic mental

confusion. Most of the reports have come from observation of
hospitalized patients in Aslan and African countries (Asuni, 1964;
Chopra and Smith, 1974; Thacore and Shukla, 1976). There are no
reports in the North American literature. At this time, there 1is

insufficient evidence to say that cannabis psychosis exists as a

separate clinical entitye(Murphy, 1963; Edwards, 1976).

"Amotivatlonal Syndrome”’-

Clinicians coined the term “amotivational syndrome”” to describe* a
characteristic set of personality char ;es seen in some daily users of
marijuana (McGlothlin. and..West,-1968;. Smith* 1968). The changes
include apathy, loss of ambition* loss.of effectiveness, diminished
ability to carry out long-term plans, difficulty in concentrating,

and a decline in school or work performance. As usually described,
these changes are seen in frequent or daily users, and thus they may
be considered a fora of chronic intoxication.. The term "amotivational

syndrome”” is not an official diagnosis, but there is agreement among
many clinicians who treat young people that this constellation of
symptoms is comaon. It may also be seen.in nonmarijuana users, and.
daily usanof marijuana 1is not- always associated with- loss of
motivation**5

The evidence presented for the linking of this syndrome with
marijuana consists of case reports. For example, Baker and Lucas
(1969) described the case of a man whom friends described as
previously conscientious, capable, and effective; but after smoking
hashish daily for 3 years, he changed into a person for whom use of
drugs was a way of life and in whom a serious deterioration of social
function was observed. Other reports consist of groups of cases with
similar histories (Thurlow, 1971). The symptoms mentioned, 1in
addition to loss of motivation, include falling grades, difficulties
in concentration, 1intermittent"confusion,- and. impaired memory. Some
authors report- improvement,when use Of>marijuana 1is. stopped (Rolansky
and Moore, 1971, 1972)
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A variety of other data support such a condition. In a large
survey, daily marijuana users were asked about the drug®"s adverse
effects (Johnston et al., 1980). The most common response was "loss

of energy” (42 percent). Nearly a third (32 percent) of the daily
users thought that marijuana caused them to be less interested 1in
other activities than they had been before, and a third (34 percent)

thought that it hurt their school and/or job performance. Another
type of evidence comes from comparisons of college students who use
marijuana with others who do not. Several such studies (Shean and

Fechtmann, 1971; Linn, 1972; Simon, 1974; Finnell and Jones, 1975)
found marijuana users had increased levels of psychological
disturbance, lower academic performance, and lower performance on
scales measuring attitudes toward achieveswnt and purpose in life.
But some studies in both the United States and foreign countries have
failed to show significant differences between marijuana users and e
abstainers (Brill and Christie, 1974; Rubin and Comitas, 1975).
Interpretation of the evidence linking marijuana to "amotivational

syndrome" is difficult. Such symptoms have been known to occur 1in

the absence of marijuana. Even 1f there 1is an association between «
this syndrome and use of marijuana, that does not prove that marijuana
causes the syndrome. Many troubled individuals seek an "escape” into*

use of drugs; thus, frequent use of marijuana may “Bbeccae one more in
a series of counterproductive behaviors for< € hesc"unhappy people. ™
The available evidence does not allow a sorting of the various
possibilities in the relationship between use of marijuana and the
complex of symptoms 1in the "amotivational syndrome." It appears
likely that both 3elf-selection and authentic drug effects contribute
to the "motivational™ problems seen in some chronic marijuana users

(see Chapter 2). Persons who are experiencing loss of motivation,
apathy, and the other aforementioned symptoms probably will worsen
the situation by taking any sedating drug. They should be warned to

avoid frequent use of marijuana, alcohol, and other nonprescribed-v

drugs.

"Flashbacks™"

In 1968, Keeler et al. reported four cases of the brief spontaneous
recurrence of a mental state similar to that experienced during

marijuana intoxication 1 to 21 days after the last drug use. Three
of the four subjects complained of hallucinations comparable to
flashbacks usually associated with LSD (Horowitz, 1969). Three

separate reports of marijuana flashbacks followed (Smith, 1968;

Favazza and Dcnino, 1969; Well, 1970) and all of7theseilatter-*

subjects had used LSD prior tc marijuana.- In a survey of 720 1
servicemen, not a single case of flashback 1in*any subject for whon-
hashish was the only drug consumed was documented (Tennant and
Groesbeck, 1972). But in the same sample, 15 subjecte were

identified who had LSD flashbacks precipitated by use*of marijuana.

A larger sample of 2,001 army personnel (Stanton et al."/ 1976)

revealed that use of marijuana had the highest and only* statistically.-~
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significant association with the precipitation of LSD flashbacks
among five classes of abused drugs» Clinical studies also have
provided Evidence that marijuana precipitates a. recurr#nceof the LSD
flashbacks"experience"(Holsten, is76; Abraham, "1981]j.

The existence of flashbacks following use of either LSD or
marijuana is entirely based on self-reports, because there are no
distinctive physical signs or teats, such-as BEG-changes, to identify

this condition. There is no current pharmacological explanation of
the phenomenon, and data regarding dose and time parameters do not
exist. Still, the reports by users are reasonably consistent. Thus,

there is clinical evidence that use of marijuana by those who have
previously used LSD increases .the likelihood of recurrence of the LSD

experience.

Effects on Preexisting Mental Illness

The only evidence available regarding this issue consists of case
reports of patients who had recovered and apparently were doing well
until they used marijuana,”.T&ere.J”no information on the number of
mentally ill patients who have used narijua.l4, without complications.

The available data, therefore, do not prove that marijuana worsens
mental 1illness. Still, there are sufficient numbers of uncontrolled
clinical reports showing a temporal association between use of
marijuana and return of mental symptoms, so that patients should be
warned of this possibility.

Patients with a history of schizophrenia may be particularly
sensitive to marijuana®"s effects. Four schizophrenic patients who
were otherwise well controlled with medication suffered serious
relapse of their schizophrenic symptoms following use of marijuana
(Treffert, 1978). Other cases have been reported (Smith and Mehl,
1970; Weil, 1970; Bernhardson and Gunne, 1972). These all were cases
in which marijuana was purchased on the street, so the dose and
purity were unknown.

Patients with mood disorders have also been .reported to show

worsening of mantal< aynptaawafter uae of marijuana. For example,
four cases am known in which marijuana apparently precipitated a
relapse,o”p~rtet”(hypamanlcl. fceimiP*u;.(Harding and Knight,

1973). 3 r rra&e>-*fceprM«ed patients-treated with A-9-THC have
been observed to show a high 1incidence of dysphoric reactions (Ablon
and Goodwin, 1974)"

Bffects Sometimes Reported By Users

Mood Changes

There is a general belief that use of marijuana alters mood. This
property is one of the desired effects sought by many users.
Investigators have described anumber of variables that enterinto

the mood response to marijuana (Jones, 1971). These includedosage,
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past experience/ attitude# expectations# and setting. For example#
individuals who used marijuana, in isolation tended to be relaxed and
slightly drowsy; 1in contrast# when the user was 1in a group situation#
marijuana was associated with euphoria and lack of sedative effect
(Jones# 1971). Further evidence that mood changes are not attribut—
able solely to the pharmacological action of marijuana cones from a
study that found that elevation in mood occurred immediately before
use of marijuana and immediately after# but that mood was not
correlated with other 1indicatic of the subjective level of
intoxication (Rossi et al.# 1978;. Instead# mood was correlated
significantly with the moods of others# whether or not the other
persons were intoxicated.

It appears that preexisting mood can influence the decision to

use marijuana. High school students who exhibit symptoms of
depression are more likely than are others to begin using marijuana
as well as other illicit drugs (Paton et al.# 1977). There is some

evidence that students use the drug es e self-prescribed remedy for
their own mood problems# often reporting that they use marijuana as a
means of psychological coping (Johnston et al.# 1980; Kaplan# 1980).

A belief that marijuana can be used to alleviate clinical
depression is not supported by other studies; Including one in which
A-9-THC was carefully tasted as an antidepressant. It was given to
depressed patients as an experimental treatment without success
(Ablon and Goodwin# 1974) (see Chapter 7);

Interpersonal Behavior

Adolescents and young adults often report that they use marijuana to

facilitate interaction in new social situations (Mirin and McKenna#

1975). In a survey of 704 midwestern undergraduate students# most
reported that marijuana was a meaningful "tool of social bonding?””
(Linn# 1971). There seems to be a widespread belief that marijuana

smoking has several facilit ative” effecta>-Tincludlng enhanced social
effectiveness# closer social bonding# heightened interpersonal
sensitivity and empathy# and enhanced*sexual pleasure. <The
subcultural lore on one of these measures of interpersonal behavior-
sexual effects- has not been studied systematically either in surveys
or in experimental studies. The effects on sex hormones are
controversial (see Chapter 5). Studies iIn experimental situations
have failed to show any enhancement of social interaction and# in
fact# some decrements were noted (Galanter et al_.# 1974; Clopton et
al.# 1979; Janowsky et al.# 1979). Data from natural settings rather

than experimental settings are not available.

Effects on Aggression

Because marijuana users have been Involved in delinquent behavior# a
number of investigators have .questioned whether uee of-marijuana
enhances aggressiveness in human beings. There are specific concerns



about potential links of use of marijuana to aggression* Both
retrospective and experimental studies 1in human beings have failed to
yield evidence that marijuana use leads to increased aggression.*
Most of-esthe"ifr"studies suggest quite the contrary effect. Marijuana
appears*to* have a sedative .effactr-and it may reduce somewhat the
Intensity of angry feelings and the probability of “interpersonal
aggressive behavior (McGuire and Megaree, 1974; Tinklenberg, 1974;
Salzman et al., 1976; Taylor et al., 1976; Tinklenberg et al.# 1976b;

Hemphill and Fisher/ 1980).

SUMMARY

There is experimental evidence that marijuana seriously impairs
psychomotor performance. Strong evidence for impairment has been

found in:

* coordination as examined by hand steadiness/ body sway/ and
accuracy of execution of movement;

* tracking performance;

* perceptual tasks;

* wvigilance;

* performance on automobile driving and flying simulators; and

* operating autcaobiles on test roadways.

Less reliable evidence; of impairment or "feliabls evidence of a
small degree of impairment was found, in, reaction”~time, simple sensory
functions/ and control of eye movements. Although the effects that
marijuana produces on psychomotor functions used 1in driving are clear/
studies linking marijuana to auto accidents are Inconclusive. The
research is impaired by methodological problems related to the
pharmacology of marijuana. One recent study reported that marijuana
and alcohol had a similar degree of association with fatal accidents/
but more 1investigation is needed.

Studies also have shown acute effects of marijuana on short-ternm
memory. State-dependent learning also has been shown/ in that
information or problem,-solving skills learned in the intoxicated
state will be reduced or impaired in the drug-free state. One
laboratory has shown tracking 1impairment to persist for 4 to 8 hours
beyond the feeling of intoxication. Some animal studies demonstrate
a learning deficit that persists for months after marijuana exposure
has been discontinued,"but human studies do not permit secure
conclusions. ™

The acute clinical effects of marijuana are fairly well
established/ although there is no general agreement as to how to
classify them. Anxiety and panic reactions have been reported by
users and observed 1in experimental situations. They-areznot °
uncommon, but they: irsfsly "require medicaX*attstffeiort"/,A"tfhieWTnarijuana
is used to treat nausea and other conditions/ mental effects can
occur, which some patients, especially older persons, may regard as
unpleasant. These mental effects may require cessation of the

treatment.



Marijuana also has been found to produce an acute brain
syndrome. This is a sore severe mental problem consisting of
confusion and loss of contact with reality. It lasts from several
hours to several days and appears to be more likely to occur with
higher doses.

Chronic effects of any drug are more difficult to assess than are
immediate effects. The evidence that marijuana produces a chronic
psychosis is not convincing. The possible role of marijuana 1in
causing an amotivational syndrome 1is a matter of great concern.
Apathy, poor school work or work performance, and lack of goals
characterize a number of long-term marijuana users. But it has not
been possible to determine how much is caused,by use of marijuana and
how much was antecedent; it seems likely that both factors (drug
effect and self-selection) contribute to the motivational problems
seen in chronic users of marijuana. Existing studies have produced
conflicting results. Hone of the 1investigators has looked at effects
on the very young daily marijuana user, who 1is regarded as potentially
at high risk for damaging effects because of physiological and
psychological immaturity.

There 1is clinical evidence that marijuana use by former LSD useru
may precipitate a recurrence of LSD-type hallucinations known as a
"flashback.” Other clinical evidence raises the possibility that

marijuana use can worsen preexisting mental.illgeas.

RECOMMENDATIONS TOR RESEARCH
The committee recommends the following types of studies.

* Systematic research on acute behavioral and psychosocial
effects of marijuana should be extended to other age groups. There
are virtually no data on prepubertal children, young adolescents,
older adults, and aging persons.

* Studies of effects of daily use of marijuana on school
children are greatly needed. These effects r".ould include the
learning of new material, physical, psychological, and social
development, acquisition of coping skills, and tools of daily living.

* Systematic studies of long-term effects of marijuana are
increasingly possible now that longitudinal studies have identified
representative panels of persons known to be chronic heavy users.
These studies should cover interactive effects of marijuana and other
drugs on behavioral and psychosocial responses, especially
interactions of alcohol and marijuana because of their frequency of

associated use.
* Dosage effects should be restudied, taking into account the

higher potency cannabis Lhat is in current use. Further study is
needed of the timing and depth of inhalation of cigarettes with
standard doses of marijuana. More animal studies at varying doses
are needed. In view of the long-term retention of marijuana in body

tissues, further study is needed to see whether or not chronic users
may have 1impr naents of function even in tna absence of an acute dose
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of marijuana. The factors that influence the persistence of effects
following an acute dose are not understood.

The correlation of changes in a physiological marker/ such
as increased heart rate/ with observations of behavioral effects
should be encouraged.

* Many of these recommendations/ along with those of other
chapters/ could be consolidated and carried out as part of a study
that is both a prospective cohort study and a retrospective
case-control study of possible outcomes ani risk factors with

marijuana use.
* A cohort of drug-naive junior high school students could be
assembled and followed over time to see which students become

marijuana users and which remain nonusers. Students would be
subjected to physical and psychosocial testing at predetermined time
intervals. The two groups would be evaluated in terms of the

incidence of specific outcomes and the relative risks associated with
these outcomes after appropriate follow-up periods.

In order to identify risk factors for marijuana use, 1individuals
who become marijuana users would be compared to individuals who
remain nonusers using a case-control methodology. By combining these
two epidemiologic research strategies, the etiology and effects of

marijuana use may be studied.
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THERAPEUTIC POTENTIAL AND
MEDICAL USES OF MARIJUANA

There has been growing interest in the possibility that cannabis and
its derivatives will be valuable for the treatment of several medical
and psychiatric conditions. The 97th Congress# for example/
introduced a bilLl (H.R. 4498) "to provide for the therapeutic use of
marijuana in situations involving life-threatening or sense-threaten—
ing illness and to provide adequate supplies of marijuana for such

use.

Most of the putative therapeutic effects of cannabis are believed
to be mediated by the central nervour system. These include effects
on appetite# nausea and vomiting# epilepsy# muscle spasticity#l
anxiety# depression# pain# and on glaucosw# asthma# and the symptoms
of withdrawal from alcohol and narcotics. The literature on these
and other therapeutic actions believed mediated by the central
nervous system will be reviewed 1in this chapter.

In general# the committee finds that cannabis shows promise 1in
some of these areas# although the dose necessary to produce the
desired therapeutic affect is often close to one that produces an
unacceptable frequency of toxic (undesirable) side-effects. What 1is*
perhaps more encouraging than the therapeutic effects observedtthds
far is that cannabis seems *feiBJejc«rt:iti*Biihefitfitt iffacts through
mechanisms that diffefrffo*"~"f»ie of"otSii* available drugs. <This
raises the possibility that sane patients who would not be helped by
conventional therapies could be treated effectively with cannabis. A
second possibility is that cannabis could be combined with other
drugs to achieve a therapeutic goal# but with each drug being used at
a lower dose than would be required if either were used alone. As a
res.-1t, fewer side-effects would be expected to occur. It may be
possible to reduce side-effects by synthesizing related molecules
that could have a more favorable ratio of desired to undesired
actions; this line of investigation should have high priority#
because such synthetic derivatives may ultimately have widespread

therapeutic use.
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GLAUCOMA -

Glaucoma la tha leading cause of blindness in tha United stater;* The
term la used to describe a group of ocular diseases characterized by
an increase in intraocular pressure, which damages the optic nerve

and leads eventually to loss of vision." The disease affectronrer*tT0-""7

million Americana of age 35 or oUarwAlttougir there”ir increasing
risk of glaucoma with increasing agtl, thero”a~fe"?orasflu~rdevelop in

infancy. The National Society to Prevent Blindness (1980) also
estimates that 300,000 ne”“cases are diagnosed each year.

Treatment of glaucoma depends on the type and cause. It may be
pharmacological or surgical. _Surgery is-useful treatment ”V
relatively few cases; there is a high incidence of failure and
serious complications may occur. Available antiglaucooa drugs are

effective in regulating intraocular pressure in many patients, and
are the mainstay of treatment in the*most common form of glaucoma,
but there are some adverse side-effects. Some patients -are- refrac—
tory to present forms of treatment and becrme- blind-a* the disease*
progresses; for them, there is a particularly urgent-need to-find *
effective drugs™*

Cannabis (the crude drug). A-9-7SC (the pure compound), and*:.*
some other cannabinoid derivatives lower intraocular pressure when
administered by various routes, such as inhalation# oral,"or*
Intravenous. However, adverse aide-effectir of4cannabis and A-g~TSC
also have been reported. Most patients with glauet»M "are elderly,
and have®"a reduced tolerance for many of these side-effects. ” Even
without the adverse side effects, smoking, oral, and intravenous
routes of administration are not.suitable for the long term. Por
example, to give adequate control for intraocular pressure, fdir
marijuana cigarettes per day of 2 percent A-9-THC would"be
necessary; this amount is considered heavy usage and could pose a
serious health problem in long-term use. Therefore, topical
application would be the moat salutary route of administration for
the patient who needs continuous treatment.

RuMn -"StrdieS*

Interest in using cannabis for the treatment of glaucoma was first
stimulated b” the observation of Hepler et al. .(1971, 1972) that
intraocui*r*prsBsuce decreased when healthy human subjects smoked
jcannabia (0.9 percent and 1.5 percent A-g-THC content) wusing an
ice-cooled water pipe. (See Green, 1979, for an extensive literature

review.) V" -

A study of the acuta ocular effects of cannabis in 429 subjects
showed there was .a doss-related and statistically significant
reduction ofrintraocular pressure following the «»oltihg Wihgestion
of cannabis containing 1,t2, or, 4dlpercent.A-g-rac (Heplef "at*al.,
1976a). Tha .amount "dfwr*esalrp decrease” was in the range of 30
percent .fpr the cannabis that contained 2"percent A-9-THC. I *oy
Nineteen hospitalized subjects who smoked cannabis of 1 or 2 percent
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A-s-TBC content were observed for 35 days and another 29 subjects

were observed as in-patients for a total of 94 days. There was a
consistent drop in intraocular pressure in those smoking the 2 percent
cannabis and the reduction appeared to last 4 to 5.hours (Hepler et

al., 1976a) < The authors noted that there did"hot seem to be much of
a cumulative effecfeon size of pupils or upon intraocular pressure
response. Studies by other investigators have confirmed this effect

of cannabis and A-9-tbc 1iIn causing reduction of Intraocular
pressure in humans (Shapiro, 1974; Purnell and Gregg, 1975).

Perez-Reyes et al. in 1976 investigated the effect of intravenous
infusion of six cannabinoids in healthy volunteers. Delta-8-THC,
A-9-TEC, Il-hydraxy-A-9-THC, cannabinol, cannabidiol, and
3-0-hydroxy-A-9-THC were tested on healthy subjects with normal
intraocular pressure; A-e-THC, A-9-THC, and 11-hydroxy-THC caused
the greatest reduction 1iIn pressure. Of these A-8-TBC caused the
largest decrease in intraocular pressure, with the least number of
psychological side-effects.

In a preliminary study of 11 human glaucoma patients who smoked
marijuana (1, 2, and 4 percent) or 1ingested A-g-THC (15 mg), 1intra—
ocular pressure was lowered an average of 30 percent in 7 out of 11
patients (Hepler et al., 1976a). Another study showed that most
patients had a decrease in Intraocular pressure after 1ingestion of
15, 20, or 30 mg of A-9-THC and after smoking cannabis containing
1, 2, and 4 percent A-9-THC (Hepler et al., 1976b).

ldeally, the synthesis of a preparation that could be applied
topically to the eye would be most desirable for humans, because this

would allow for self-administration. However, initial studies 1in
humans with a topical preparation of A-g-THC have not shown a
consistent effect on intraocular pressure (Merritt et al., 1981).

More work needs to be done on this possibility.

Animal Studies *

While animal studies have supported the observation that A-9-THC
lowers intraocular pressure after oral and topical administration 1in
rabbits (Green et al., 1977a,b; 1978), and after intravenous adminis—
tration in the cat (Innemee et al., 1979), the reduction in intra—
ocular pressure 1is not completely understood. It may result in part
from a central nervous system effect, and in part through action on
the adrenergic system in the eye, probably mediated by the neuro-

transmitter norepinephrine.

Slde-Effects

Marijuana and A-9-thC given orally, 1intravenously, or 1in cigarettes 4
to control glaucoma cause systemic side-effects, such as increase in
heart rate, decrease in blood pressure, and psychotropic effects."

Sane of these side-effects are significant enough to pose problems,
particularly 1in patients with glaucoma, who are usually elderly. But
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on the other hand, some of these effects may disappear as tolerance

(decreased response with repeated use) develops.

Tolerance to the®""intraocular Pressure Rrducing Effect

No tolerance was detected to the ocular effects of cannabis in

rabbits after 1 year®s topical instillation of the synthetic
cannabinoids SP-1, SP-106, and SP-204 (Green and Kin, 1977; Green et
al., 1977b). Hepler et al. (1976b) noted a ceiling effect 1in humans,
in that the smoking of 22 cannabis cigarettes did not result 1in a
significant decrease in eyeball pressure as compared with a subject
who smoked only 2 cigarettes. The area of tolerance will need further
study, especially if a cannabinoid preparation with a satisfactorily
high ratio of therapeutic to side-effects can be found.

Summary

cannabi3, A-g-TEC, other cannabinoid derivatives, and their
synthetics, reduce intraocular pressure in humans when smoked, or

given intravenously or orally. However, there are systemic
side-effects as well as psychotropic effects that are of concern. It
is not yet clear whether an effective topical preparation can be
developed that will not have these side-effects. Future work should

determine whether synthetic cannabinoids or cannabinoid analogues can
be found that will be effective 1in treating glaucoma without causing

side-effects.

ANTIEHBTIC *AfcTIOIT . 1

Certain cancer chemotherapeutic agents regularly produce nausea and

vomiting after oral or intravenous administration. Those that are
most severe in that respect are cisplatin, actinomycin 0, adriamycin,
cyclophosphamide, methotrexate, and the nitrosoureas. Other anti»

cancer compounds may produce nausea less regularly or in less marked
fashion.

Because cancer chemotherapy now can produce increased survival in
patients with some neoplasms (recurrent or metastatic breast cancer,
small cell carcinoma of the lung, ovarian cancer, and others) and
substantial cure rates in several (acuta lymphoblastic leukemia,
Hodgkins disease, germ cell tumors of the testis, etc.) nausea and
vomiting that interfere with patients® willingness to continue
therapy can be a life-threatening side-effact. Even for those
willing to endure the symptoms, they can be extremely unpleasant and
debilitating.

BstabllshM*~IntleMtics (prochlorperazine and other phenothia-
zines)""Srw>het*wery effactive “egalnat .drugrinduced ernesis> and there
is a need for new and more reliable antithetic agents. Metoclopra-
alde, a derivative of procainamide, has recently been shown to be
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more effective than prochlorperazine iIn certain situations and seems
promising (Gralla et al., 1981).

The suggestion that cannabis might have some useful antiemetic
activity in this setting arose about 1973, when patients receiving
intensive chemotherapy for acute leukemia observed that their
"social" use of cannabis appeared to reduce their customary nausea

and vomiting.

Clinical Investigations

Several controlled studies have been reported. In one of the early
ones (Sallan et al., 1975), A-9-THC in 15- or 20-rag doses by mouth
was compared with a placebo in a randomized double-blind crossover
trial in 22 patients whose nausea and vomiting had been shown

refractory to other antiemetics. In 14 of 20 courses of treatment,
patients obtained "complete or partial relief"” with A-9-THC; 1in
none of 22 courses did patients report benefit with the placebo. It

was observed that the antiemetic effect "of A-9-TEC occurred only 1in
association with the "high,"™ and it was necessary to maintain the
"high?” in order to maintain the antiemetic effect.

In another controlled trial (Chang et al., 1979), 14 of 15
patients with osteogenic sarcoma treated with high-dose methotrexate
had less nausea and vomiting with A-9-THC than with the placebo.

In that study, patients with other tumors being treated with cytoxan
and adrlaraycin did not respond as well. That report and others like
it suggested that the antiemetic effect of A-9-THC against those
chemotherapeutic agents that are moderate 1in their emetic potential
(e.g., methotrexate) was pronounced, but that A-9-THC was less
effective against those agents with severe emetic properties. In a
similar study (Lucas and Laszlo, 1980), 38 of 53 patients with nausea
and vomiting refractory to other antiemetics reported good results
with A-9-THC. Among the failures were those treated with

cisplatin, which has been characterized as one of the most emetic
agents used in cancer chemotherapy.

In comparison with p”o”hlorparazina* A-9-rae. has.ralso been,
reported to be store effective in preventing”®nausea and vomiting
(Ekert et al., 1979; Sallan et al., .1980).

In a larger study (Frytak et al., 1979), of 116 patients treated
with 5-fluouracil and methyl-CCKU, A-9-THC was said to be no more
effective than prochlorperazine. In that study, 1in which nearly all
patients were older than those in the other reported trials, the
majority of patients considered the other side-effects of A-9-THC
so unpleasant that they preferred either prochlorparazine or the

placebo.

Another cannabinoid, a synthetic, nabilone, has been provided to
several 1investigators for evaluation an an antiemetic agent; it has
been licensed for use in Canada for treatment of nausea associated
with cancer treatment. In the largest clinical Study to date (Herman

et al*, 1979), nabilone was compared with prochlorperazine 1in a
double-blind crossover trial. It was found more effective than
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prochlorperazine. The patients 1in that study preferred nabilone to
prochlorperazine; the predominant side-effecta ware somnolence, dry
mouth, and dizziness. Hallucinations occurred in a few patients.
Euphoria of the type associated with cannabis was infrequent in that
study. However, a study 1in dogs has revealad previously unrecognized
late neurologic effects of nabilone at high doses (Archer et «1.,
1981). Monkeys and rata did not show similar toxic effects with long—
term administration of nabilone (Archer et al., 1981}, and further

studies will be necessary to clarify the safety of this new agent.

Levonantradol is yet another synthetic cannabinoid, related to
A-9-TEC, which has been shown in preliminary clinical studies to
have antiemetic action 1in patients with refractory chemotherapy-
induced emesis (Diasio at al., 1981).

Uncontrolled® Use of A-9-THC
" ek o4 FweCtJJ.ir?

In response to public and political pressures, the National Cancer
Institute, the United States Drug Enforcement Agency, and the Food
and Drug Administration have agreed to a program whereby the National
Cancer Institute is making A-g-THC available through the pharmacies
of approximately 500 teaching hospitals and cancer centers to
physicians who wish to use A-9-THC in treating the nausea and
vomiting of patients receiving cancer chemotherapy. This broad,
uncontrolled program, 1in which no data other than the reporting of
severe reactions are to be collected, may make it extremely difficult
to obtain continuing valid evaluations of the effectiveness of
A-9-THC 1in the management of nausea and vomiting due to cancer
chemotherapy. Although the extent of use of A-g-THC under this
program is difficult to evaluate, informal communication with the
National Cancer Institute indicates that A-9-THC has been supplied
in substantial quantities to several hundred hospital pharmacies.
The problem 1is. further complicated by the fact that the legislatures
of 23 states have authorized the use of cannabis by any physician for
the management of nausea and vomiting due to cancer chemotherapy. It
is expected that little reliable information will be derived from

Buch use.

Surmary

There- seiwiird.lIttic doubt that A»9-xHC and other cannabinoids are
active” "nahleajlapd” vcel ting3 ed"" £>y~cancer
cheaothefafSeutic agente.. the extent of"this activity, 1its relation
to other antiemetics, and .its relation to the other effects of the
cannabinoids have not yet been accurately determined.

Cannabis leaf, smoked or eaten, is also antiemetic but 1its
activity has been even less well determined than that of A-9-THC.
Studies with other synthetic cannabinoids have barely begun and much
remains to be learned in this field.
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APPETITE STIMULANT
1
It has been stated by "social” users that the smoking of cannabis
increases appetite. On that basis? there have been sporadic attempts
to use it in patients with advanced cancer to overcome their
customary debilitating weight loss.

In several of the studies in which &-9-THC was used as an
antiemetic in patients receiving cancer chemotherapy? they were
reported to have 1increased appetite and food intake. At this time?
it is not certain whether that increase was due merely to relief of
nausea and vomiting or to stimulation of appetite. One comparison of
habitual marijuana users and controls matched for age and educational
background showed increased caloric intake and weight gain among the
users (Greenberg? et al.? 1976). Furthermore? a double-blind
controlled study (Hollister? 1971) of smokers of cannabis or placebo
cigarettes provided with unlimited quantities of a high-caloric
beverage indicated an increase in caloric consumption in those using
cannabis compared with those using the placebo; however? the
variability was very large and there was some question that cannabis
could be considered a clinically significant appetite stimulant.

In another study of the psychological affects of A-9-THC 1in
patients with advanced cancer? it was observed that A-9-Tffi:
appeared to stimulate appetite and retard weight loss (Regelson et
al.? 1976). In that study many patients refused to complete the
2-week trial because of unacceptable side-effects from A-9-TEC.

The evidence to date suggests that there may be some influence of
cannabis on appetite. However? it is not possible to separate that
from the effect on nausea and vomiting. S*urther studies are 1in
progress in cancer patients whose course is not complicated by nausea

and vomiting.

ANTICONVULSANT ACTION

A large number of animal studies have been conducted using cannabis
as an anticonvulsant.” These can be divided into several categories.
The first to be discussed will be maximal electroshock seizures
(MES)* both in the rat and mouse (Loewe and Goodman? 1947; Sofia et
al.? 1971; Fujimoto? 1972; Consroe and Man? 1973; Karler et al.?
1973; Chesher and Jackson? 1974; Karler et al.? 1974; McCaughran et
al.? 1974; Karler and Turkanis? 1976; Consroe and Wolkin? 1977;
Turkanis et al.? 1977). In these studies there is a clear dose-
response effect_ia. the protection tolMET conferred by cannabinol
(CBN) and cannabidiol (CBD). Tolerance to the effect has frequently
been reported. However? the tolerance noted with cannabinoids 1is
similar to that seen with phenytoin (DPH). Further? even though
tolerance to phenytoin develops with MES? this has not been shown to

"Electrical shock of maximum intensity to cause a major seizure.
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MUSCLE RELAXANT ACTION

necdotal reports that cannabis is effective 1in

X spasticity. Petro (1980) has reported such

has carried out a double-blind study of the

on spasticity (Petro and Ellenbergerr
-ed that 10 mg of A-9-THC significantly reduced

clinical measurement and that quadriceps electromyograms

-csid a decrease in interference pattern in four patients with

-<»rily extensor spasticity. These are preliminary observations,

Dut they suggest that further and more rigorous 1investigations of the

use of cannabinoids in spasticity should be suggested to test their
therapeutic effectiveness.

ANTIASTHMATIC EFFECT

Intensive, chronic smoking of concentrated cannabis produces several
adverse effects on the airways, 1including mild bronchoconstriction.
But acute smoking of cannabis as well as the ingestion of A-9-THC
produces bronchodilation in normals and in subjects with chronic,
clinically stable bronchial asthma of minimal to moderate severity
(Tashkin et al., 1974). These bronchodilator effects were also
investigated 1in individuals in whom an asthmatic attack was induced
experimentally by exercise or methalcholine (Tashkin et al., 1975).
Immediately after the development of bronchospasm, subjects smoked a
cigarette containing 500 mg of cannabis assayed at either 1 or 2
percent A-9-THC.

Methalcholine inhalation promptly caused significant broncho—
constriction (an average decrease 1in airway conductance of 40-55
percent) and significant hyperinflation (mean 1increases 1in thoracic
gas volume of 35-43 percent). After placebo smoking or saline
inhalation, airway conductance 1increased cnly modestly, remaining
significantly less than initial control values for 30 to 60 minutes,
and thoracic gas volume decreased only gradually, remaining
significantly increased for 15 minutes. However, after 2 percent
cannabis, and after isoproterenol, there was a prompt return of
airway conductance and thoracic gas volume to control values.

Exercise in the asthma-prone individual resulted in average
decreases in airway conductance of 30-39 percent and average increase
in thoracic gas volume of 25-35 percent. After placebo or saline,
there was only a gradual return to control values during 30-60
minutes, but after cannabis, airway conductance and thoracic gas
volume returned promptly to preexercise values. Four of the subjects
who had previously used cannabis could detect pleasurable sensations
after smoking cannabis, which distinguished these effects from those
of the placebo cigarette. In that sense these experiments were not
strictly blind. The four subjects who had no previous experience
with cannabis did not experience any central nervous system effects
but did note mild somolence or Illght-headedness after cannabis. The
results of this study suggest that any bronchial irritant effects of
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be a clinically significant phenomenon. In thesa studies it is
generally found that CBN is less effective against MES and against
audiogenic seizures, the latter produced im«edeat”™ by loud noise,
than CBD. In addition, Turkanis et al. (1977) have emphasized the
fact that CBD acts more like DPH than other anticonvulsants and hence
would be expected to be effective against major seizures rather than

against minor seizures. o>
There 1is. also exten-1J terature that CBIf andCBD""will

protect*against electrically induced, minimal-(kindling)- seizures
(Corcoran et al., 1973; Pried and Mclntyre, 1973; lzquierdo et al.,

1973; Turkanis at al., 1977, 1979). Reduction of seizures produced
by subcortical electrical stimulation in the cat has been reported
(fcada et al ., 1973). There appears to be much less effect on
pentylenetetrazol-induced seizures (Consroe and Man, 1973; Turkanis
ct al., 1979). Any effect of CBN and CBD on such seizures occurs
with maximal toxic doses (Turkanis et al., 1974). Protection against
audiogenic seizures (Consroe et al., 1973) and against reflex
seizures in the gw&H (Cox et al., 1975} have been reported.

Human studies are largely anecdotal and conflicting. There 1is

one study by Cunha et al. {"™,980) in.which" 15 patiehts”sufferingTfrom
partial complex .epilepsy :with a temporal;JEqgua were randomly divided
into two groups. Each patient received,.,in,a. double~bilnd procedure,
200-300 mg of CBD or placebo daily. The drugs were administered for
as long as 4 1/2 mbnthsi ~Throughout the study, clinical-and labora—
tory exarinations, electroencephalograms, and electrocardiograms were
performed at 15- to 30-day 1intervals. The patients continued their
anticonvulsant medications taken before entering the study, on which
all them had previously experienced uncontrolled seizureso All
patients tolerated CBD well, and there were no signsof toxicity or
serious side-effects...JFoux"Qf -ih«,f-CBD subjects remained nearly
free c¢cf convulsions during,-63D=_fcre«t»ent; and”®"3-other patients
demonstrated*partial improvement 1in their clinical condition.
Cannabidiol was ineffective in 1 patient. The placebo group showed
no alteration of seizure frequency-. A series of 8 healthy volunteers

given CBD showed no effects of the drug.

Summary

There is substantial evidence from animal studies to indicate that
cannabinoids are effective in blocking both kindling seizures and
MES, and this.is particularly true for CBD. MES is a standard
teatin*jrgrUtf.e*torey#luatiO»-/>"Anticoovv5lfcaaS,.drugs. . This 1is
strong 3uro”eS5*ee*sst#etSlrrwihdgatroi*hto"tiI~~tlitili~rv6l!lldfcn”™n
human epilepsy. The one available carefully controlled "bumaaCltudy

is in accord.with this review.



MUSCLE RELAXANT ACTION

There ace widespread* anecdotal reports that cannabis 1is effective 1in
relieving muscle spasm or spasticity. Petro (1980) has reported such
effects in two cases and has carried out a double-blind study of the
administration of A-9-THC on spasticity (Petro and Ellenberger,

1981). They reported that 10 mg of A-9-THC significantly reduced
spasticity by clinical measurement and that quadriceps electromyograms
demonstrated a decrease in interference pattern in four patients with
primarily ext*;isor spasticity. These are preliminary observations,
but they suggest that further and more rigorous investigations of the
use of cannabinoids in spasticity should be suggested to test their

therapeutic effectiveness.

ANTIASTHMATIC EFFECT

Intensive, chronic smoking of concentrated cannabis produces several

adverse effects on the airways, 1including mild bronchoconstriction.
But acute smoking of cannabis as well as the 1ingestion of A-9-THC
produces bronchodilation in normals and in subjects with chronic,
clinically stable bronchial asthma of minimal to moderate severity

(Tashkin et al., 1974). These bronchodilator effects were also
investigated in individuals in whom an asthmatic attack was induced
experimentally by exercise or methalcholine (Tashkin et al., 1975).

Immediately after the development of bronchospasm, subjects smoked a
cigarette containing 500 mg of cannabis assayed at either 1 or 2
percent A-9-THC.

Methalcholine inhalation promptly caused significant broncho-
conetriction (an average decrease in airway conductance of 40-55
percent) and significant hyperinflation (mean Increases in thoracic
gas volume of 35-43 percent). After placebo smoking or saline
inhalation, airway conductance 1increased only modestly, remaining
significantly less than initial control values for 30 to 60 minutes,
and thoracic gas volume decreased only gradually, remaining
significantly increased for 15 minutes. However, after 2 percent
cannabis, and after 1isoproterenol, there wee a prompt return of
airway conductance and thoracic gas volume-to control values.

Exurcise in tha asthma-prone individual resulted in average
decreases in airway conductance of 30-39 percent and average 1increase
in thoracic gas volume of 25-35 percent. After placebo or saline,
there was only a gradual return to control values during 30-60
minutes, but after cannabis, airway conductance and thoracic gas
volume returned promptly to preexercise values. Four of the subjects
who had previously used cannabis could detect pleasurable sensations
after smoking cannabis, which distinguished these eftecta from those
of the placebo cigarette. In that sense these experiments were not
strictly blind. The four subjects who had no previous experience
with cannabis did not experience any central nervous system effects
but did note mild somolence or light-headedness after cannabis. The
result? of this study suggest that any bronchial irritant off cts of



148

placebo cannabis smoke were not sufficient to aggravate or perpetuate
existing acute brrnchospasm to an extent greater than that which
sight result from the irritant effect of inhaled saline. The results
also-djp oBStxats that Inhaled &-9-TSC causes a prompt and complete
susta”n*~, reversal of methacholine-induced bronchospasm and correction
of tha~aitsrciated. hyperinflation*. These effects were not signifi—
cantly different from those-observed after isoproterenol, although
there was a tendency toward a greater degree of bronchial dilation
after 1isoproterenol. Similarly, after 1inhalation of A-9-THC, there
was a prompt return of airway conductance and thoracic gas volume
during exercise-induced bronchospasw to the preexercise value. After
exercise the effects of 10 mg A-9-THC was not as efficacious as
1.25 mg isoproterenol.

The way in which A-9-THC 1induces bronchial dilation has not
been determined, but previous studies have shown that this effect is
not mediated by beta-adrenergic stimulation or 1inhibition of muscarine
receptors (Shapiro et al., 1973). A vagolytic mechanism 1is possible,
as suggested by other studies carried out on the dog salivary gland
(Cavero et al.r 1972) and on guinea pig ileum (Gill et al., 1970).

Although 1ingestion of A-9-THC in a sesame oil vehicle has
produced bronchodilation in asthmatic patients (Tashkin et al.,
1974), less dilation was noted than after smaller doses of A-9-THC
delivered by smoking. Its significant bronch.~dilator effect
notwithstanding, A-9-THC does not appear to be suitable for that
therapeutic use, because of its psychotropic effects and possibly
other side-effects. However, other cannabinoid compounds such as
cannabincl and cannabidiol do not produce the central nervous systenm
effects of tachycardia characteristic of cannabis (Hollister, 1973)
and deserve further investigation for possible bronchodilator

activity.

ANTIANXIETY EFFECT

Users of cannabis have often reported that the drug produ“ces”~fieltngs
of relaxation and-calsuiassr and seme have reported-its”"use to reduce
anxiety. ® "X"prdfcflefrvEtfi*#vfcWiitihgcannabises an antianxiety drug,
however, 1is that some subjects report increased anxiety or panic
after using cannabis (see Chapter 6). For example, Regelson et al.
(1976) found less tension and apprehension in cancer patients after
cannabis use; but 6 of 50 subjects receiving A-9-THC reported such
side-effects as severe dizziness, confused thinking, dissociation,
and cor.cern over, loss of sanity. In normals, Pillard et al. (1974)
found no effects of cannabis on experimentally 1induced anxiety.
Nabilone, a synthetic cannabinoid, was found to reduce experimentally
induced anxiety in normal volunteers but it was less effective than
diazepam (Nakano et al., 1978). Nabileoe- waa-found. tobe_more
effective _tbao*Pl*oeb»"-In- patients wlttfpsyehoneurotic anxiety (Fabre
et al.", 1978).

Thera are very few studies of cannabis effects on anxiety.
There is no indication r.t this time that cannabis or nabilone are



more w"fective or reliable than currently available antianxiety

medication.

ANTIDEPRESSANT EFFECT

Regelaon et al. (1976) reported a significant reduction in self-
rated depressive symptoms 1in cancer patients treated with A-9-THC.

However, in a carefully controlled trial with four bipolar and four

unpolar depressed patients, Kotin et al. (1973) found no anti-

depressant activity.

ANALGESIC ACTION

Several animal models have been used to show analgesic effects of
cannabis and its analogues (for example, Grunfeld and Edery, 1969;
Sofia et al., 1973). Human studies have been conflicting. Milstein
et al. (1975) found increase in tolerance to experimentally induced
pain after smoking cannabis, while Hill et al. (1974) were unable to
detect effects using a different kind of experimental pain. Noyes et
eil. (1976) found a reduction 1in pain reports by cancer patients given
oral A-g-THC; Regelson et al. (1976) also studied cancer patients
and found no significant changes 1in pain after A-9-THC.

Those subjects who show analgesic effects of cannabis also show
other pharmacological effects such as mental clouding. The literature

not indicate a specific effect of cannabis on pain pathways nor
than

does
does it suggest that cannabis 1in likely to be more effective

currently available analgesics.
ALCOHOLISM

has been proposed as a treatment for alcoholism (Scher, 1971)
that cannabis and

Cannabis
based upon case reports and on the observation
alcohol were generally not used together. A systematic.evaluation

failed to find cannabis useful 1in alcoholism.

(Rosenberg et al., 1978)
2) indicate that currently the

Moreover, recent surveys (see-Chapter
abuBe of cannabis and alcohol are frequently combined.

OPIATE WITHDRAWAL

Early clinical reports suggested that cannabis might bs useful 1in

suppressing the symptoms of opiate withdrawal (Birch, 1889; Thompson

and Proctor, 1953). Recently a series of animal studies (Hine et
al., 1975a,b; Bhargava, 1976) have, found that"A-P-TBC suppresses
many of the behavioral manifestations of withdrawal precipitated by

in morphine dependent rodents. This effect is enhanced by
(CBD) (Hine et al., 1975a,b), but CBD-is not effective

naloxone
cannabidiol
alone.
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There are no reports of systematic evaluations of cannabis aa a
treatment of opiate withdrawal in human beings. The animal studies
do not present evidence that cannabis 1is likely to be more effective
than currently available treatments for opiate withdrawal.

ANTIWHDR ACTIOIt"

There is very little information abcut the effects of cannabis on
neoplasms. InHbr<#ttudy "(Harris et al.# 1976)# minor- H feetsrwere
seen on the Lewis Lung Tumor but not in L1210 leukemia. 1In another
study (White »t al.# 1976)# it was found that A-9-1BC inhibited
tumor DNA replication somewhat. In that same study# cannabidiol
appeared to Wave a growth enhancing-effect on the Lewis Lung Tumor.
These limitad studies do not support a view that A-9-THC has a
useful effect in inhibiting tumor growth.

SUMMARY

Cannabis and 1its derivatives have shown promise in the treatment of a
variety of disorders. The evidence Is~TOSt"impressive in glaucomat#
where their mechanism-of action appears to bedifferent®"from "the
standard drugs; 1in asthma# where they approach isoproterenol ift
effectiveness; end in the nsusea and vomiting"of cancef_chemot]ierapy,
where they compare favorafcly”itir"phenOthiazines..- b5aailervtrials”
have suggested, cannabis aight”®also be useful 1iIn seizures#-. spasticity#
and other nervous~system disorders. 1lEffective doses usually produce
psychotropic and cardiovascular effects and can be troublesome#
particularly 1in older patients.

Although marijuana has. not been shown unequivocally superior to
any existing therapy for any of these conditions# several important
aspects of its therapeutic potential should be appreciated. First#
its nechaniams-of! action,and..its”toxicity.iii.several diseases are
different £frogpthstse, of drugs "nor heing eused_.tOr tseat™.those
conditions; thus# combined use with other drugs might allow greater
therapeutic efficacy without cumulative toxicity. Second# the
differences in action suggest new approaches to understanding both
the diseases and the drugs used to treat them. Last# thero may be an
opportunity to synthesize derivatives of marijuana that offer better

therapeutic ratios them marijuana itself.

RECOMMENDATIONS FOR RESEARCH

The committee believes that the therapeutic potential of cannabis and
its derivatives and synthetic analogues warrants further research
along the lines described in this chapter. There also may be
significant heuristic benefits to be derived from the study of the
biological mechanisms by which these compounds act.
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Some therapeutic promise seems to be offered by synthetic
cannabinoid analogues. Tne committee recommends that particular
attention be paid to the treatment of chemotherapy-induced nausea and
vomiting in cancer patients because current management of this
important and widespread problem is inadequate and preliminary
studies suggest that cannabinoids may have some special advantage.
Cannabinoida or their analogues also may find a L-lace in the
management of resistant glaucoma, of severe intractable asthma, and
of certain forms of seizures that are resistant to standard therapy.
Continued carefully contracted clinical trials in these areas seenm
worthwhile at this time as do studies of the usefulness of
cannabinoids in the treatment of muscle spasticity.
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FEDERAL SUPPORT OF
RESEARCH ON MARIJUANA

PRESENT SOURCES AND AMOUNTS OF SUPPORT

In this chapter the committee has examined sources and amounts of
federal support for research on cannabis and the areas of research
support. The committee has not analyzed the scientific substance of
the work/ nor has it examined the strategy of research support or
reviewed current unpublished research.

The overall federal support for research on cannabis for the
fiscal years 1977/ 1978, and 1979 has averaged slightly more than $4
million per year in real dollars (Table 4). During these years, 11
federal agencies allocated funds for this purpose. Of these, the
National Institute on Drug Abuse (NIDA) has been the principal agency,
accounting for over four-fifths of the total, therefore, our analysis
will focus primarily on this agency.

For fiscal years 1975 through 1980, NIDA"s support of research on
cannabis amounted to $4.5, $2.9, $3.9, $3.6, $3.5, and $3.8 million,
respectively, in real dollars, but in constant 1981 dollars, corrected
by the GNP deflator, the same figures were $7.0, $4.2, $5.4 $4.6,
$4.2, and $4.1 (Table 5). Although the total research budget of this
agency for those years increased by approximately $12 million (real
dollars), the percent spent on cannabis declined from 14.2 to 8.2

* (Table 5). During the same period, the total number of projects on
cannabis supported by NIDA was reduced by approximately 50 percent;
however, the cost per project increased from $42,700 to $71,400 (real
dollars). This increased cost per project is still somewhat lower
than the mean cost of all projects funded by the National Institutes
of Health in 1980 (Leventhal, 1981).

Table 6 shows the NIDA extramural research programs for fiscal
years 1975 through 1981, allocated according to the type of drug being

studied. In FY 1975 research on cannabis was allocated only 13
percent of the total extramural budget, whereas narcotics and
narcotic antagonists received more than 40 percent. Thereafter, the
percentage devoted to cannabis declined, to a low of 8 percent in FY
1979, but started to rise again slightly in FY 1980 and FY 1981. In
the last year, an estimated 11 percent of the budget was spent on
cannabis research. The percent of the budget allocated to narcotics

and narcotic antagonists has declined steadily, while the percentages
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TABLE 4 Cannabis Research by Federal Agency:

dollars in thousands)
Total (77)
No. of
grant* Fund*
adamhaR
NIDA 75 3,9 10
NIMH 167
NTAAA 3
NIH
NCI 91
NEI - -
NICHD - -
NIRR - -
NIGMS - -
OTHER AGENCIES
VA 52
DOT 55
USDA 41
TOTAL 102 4,354
-lean than ! percent.

ADAMHA Alcohol,

Percent

90

Total
No.
granta

64

92

78

Funds

3,596
214

85

80

68

13

26

26

4,106

FY 1977-1979 (real

Percent

88

Drug Abuse and Mantal Haalth Administration

DHHS Dapartmant of Haalth and Human Sarvicas

DOT Dapartmant of Transportation

NCI National Cancar Instituta

NEI National Eya Instituta

NIAAA National Instituta on Alcohol Abus* and Alcoholism
NICHD National Instituta of Child Haalth and Human Davalopmant
NIDA National Instituta on Drug Abus*

NIGMS National Institute of Ganaral Madical Science¥*

NTH National Institutes of Health

NIMH National Institute of Mental Health

NIRR National Institute of asearch Resources

VA Veterans Administration

USDA Dapartmant of Agriculture

Source: Adapted from information provided by NIDA.

Total
No. of
grants

65

94

9

Funds

3,536
207

122

85
36

15

25
104
85

4,202

Percent

84



TABLE 5 Total Research and Research on Cannabis iln NIDA Budget

FT *73 FT *74 FT *75 FT *76 FT *77 FT *°78 FT *79 FT *do FT -81
Total NIDA raaearch budget 31,800 31,000 34,046 33,760 33,994 33,986 42,930 45,972 10,400
(real dollare, thoueande)
Total MIDA reaearch budget 58,500 58,700 53,500 49,600 46,800 43,800 51,000 50,300 40,400
(cooatant 1991 dollnra,
thoueande)
Cannabla raaearch budget a 1 4,483 2,853 3,940 3,596 3,536 3,7uh a
(real dollara, thoueande)
Cannabla reaearch budget - 7,043 4,191 5,421 4,636 4,201 4,144 £
(conatant 1981 dollara,
thoueande)
Percent cannabla raenrch a a 14.2 9.1 m 11.6 10.6 8.2 8.2 £
Total cannabla projecta a a 105 82 75 64 65 53 £
(real dollara, thoueande)
Keen -annabla project coat a a 42.70 34.8 52.5 56.2 54.4 71.55 £
(real dollaro, thoueande)
a a 67.1 51.1 72.3 72.5 64.6 70.2 £

Hean cannabla project coat
(conatant 1981 dollara,
thoueande)

£oata unavailable at prasant tlaa.
5«ean HIH Project Coat (1960) waa 105

Sourcei Adapted from Information provided by NIDA.



TABLE 6 NIDA Extramural Reaearch Program/ Distribution by Drug (real dollara in thousanda)

rt 1975 Ft 1976 rt 1977 ry 1978 rt 1979 ry 19(0 rt 1981*
Drug Claaa Aaount . Aaount 1 Aaount 1 Amount | Aaount 1 Aaount « Aaount
Cannabis 4,101 13 3,694 12 3,532 11 3,114 10 3,263 C 3,643 9 4,500
Daprasssnts 1,(42 5 1,527 5 1,976 6 1,557 5 1.123 1 1,495 4 1,000
%

Ualluclnogans 314 1 729 2 1,572 5 1,515 5 2,358 6 2,465 7 3,000
Narcotics 9,747 31 11,298 36 11,766 37 9,341 30 9,947 23 10,667 25 10,000
Narcotic antagonists 3,473 11 3,061 10 3,017 10 3,526 11 3,879 10 2,304 5 2,000
Stlsulants 1,924 « 2,360 8 2,291 7 2,535 8 2,776 7 3,277 4 4,000
Volatllas/solvsnts 154 1 363 1 496 2 556 2 294 1 278 1 500
Tobacco - - — - 110 0 934 3 1,130 1 2,973 7 3,200
Sodoganous substancss - - - - - 1,337 4 2,717 7 2,607 6 3,400
Polydrug,

unapsc*lflad, othar 10,169 32 8,166 26 6,731 22 6,723 22 12.286 32 11,475 28 8,004

TOTAL 31,575 100 31,198 100 31,491 100 31,138 100 38,775 100 42,024 100 40,408
i-Kat laata.

Sourcai Adaptad froa Inforaation provided by NIDA.
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devoted to hallucinogen*, stimulants, and "endogenous substances"”
have increased.

In FY "80, only $3,683,000 (9 percent) of the extramural budget
was devoted to cannabis research. Almost as much vas spent that year
by NIDA on stimulants and on tobacco. For comparison, the National
Cancer Institute®"s budget for its program "Smoking and Health" was
$13.2 million in FY *80, of which $3.9 million was allocated for
tobacco research (Little, 1981). The National Heart, Lung, and Blood
Institute allocated $8.2 million to study the effects of cigarette
smoking on the cardiovascular repiratory system (Hurd, 1981).

AREAS OF RESEARCH SUPPORT

Cannabis research essentially began in the late 1960s with a National
Institute of Mental Health program to produce "pedigreed”™ cannabis

for research investigators. NIDA, which was created in 1972, started
with an extramural budget of $29.6 million and an intramural budget
of $4.0 million for fiscal year 1973 (Ludford, 1981). In the early

1970s, NIDA1ls major thrusts were (&) supplying (to researchers)
standardized marijuana of a known concentration of A-9-THC and of
known genetic stock, (b) facilitating administrative mechanisms, and
(c) attempting to understand the problem of drug abuse, e.g., how
many people use the drug, what are the acute effects, and what are
it? implications (Petersen, 1981).

Recently, NIDA"s emphasis has shifted to studying certain groups,
e.g., children, adolescents, and pregnant women, especially with
respect to the long-term effects of cannabis on these groups
(Petersen, 1981). The NIDA program plan for fiscal year 1982
stresses tha* chronic and acute studies need to be conducted on the
effects of cannabis and other drugs of abuse on women and adolescents,
with a special emphasis on: (@) in-depth behavioral and biological
studies of the amotivational syndrome ("burn-out”), and (b) the
development of approaches to treatment. Also specifically targeted
are studies of the effects on brain function and structure.

Table 7 presents the NIDA projects on cannabis for fiscal years
1978, 1979, and 1980 stratified by research goal. These research
goals are defined in the footnote to the table. For fiscal years
1978, 1979, and 19f10, most of the money devoted to research on
cannabis (approximately $3 million annually) was spent in three areas:
(1) hazards of cannabis use, (2) basic research, and (3) research
support. This last goal includes the growth, processii,g, packaging,
and distribution of cannabis, as well as the development of the

A-9-THC capsule. It is instructive to compare this distribution of
cannabis funds with the distribution of the total research funds of
NIDA. In FY "80, research on hazards took only 12 percent of the

total NIDA research budget, basic research 42 percent, and research
support 19 percent (Pollin, 1981).

Tte allocation of funds, by research topic, for fiscal years
1978, 1979, and 19C , is presented in Table 8. The largest proportion
of the funds has been alienated to two research topics: (1) drug
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TABLE 7 NIDA Cannabis Projects by Research Goal: FY 1978-1980
(real dollars in thousands)

Goals FY 1978 FY 1979 FY 1980
1. Epidemiology 238 54 61
2. Etiology 145 133 136
3. Prevantion 77 48
4. Hazards . 916 990 1,236
5. Therapeutic uses of cannabis 43 49 50
6. Treatment of cannabis abuse 11 2 82
7. Basic research 972 1,295 1,036
8. General research support 1,194 1,013 1,139
TOTAL 3,596 3,536 3,788

1. Epidemiology- to determine the incidence, prevalence, trends,
and distribution of drug abuse by sex, race, geographic origin, and

other special characteristics.
2. Etiology- to determine the etiologic factors associated with

drug abuse, including those combinations of biological,
psychological, and societal factors most associated with increased
risk for misuse and/or abuse of drugs.

3. Prevention- to develop and test new strategies and methods
which might decrease, postpone, or modify drug-abusing behavior

4. Hazards- to determine the hazards of drug abuse to the
physical and mental health of the individual and its adverse effects
on society.

5. Therapeutic uses- to study the effectiveness and safety of
cannabis in the treatment of various medical conditions.

6. Treatment- to determine the most effective therapeutic
procedures for reducing drug abuse including new and innovative
treatment methods and development of more effective drugs to be used

in treatment.

7. Basic research- to advance basic knowledge of the
pharmacology, biochemistry, and neurophysiology of drugs, the basic
mechanisms involved in drug tolerance, and dependence and the
underlying processes involved in addictive and/or habitual behaviors.

8. Research support- to develop the methodological and support
resources required to further drug abuse research; to provide for the
publication and evaluation of research results, the analysis and
"supply of controlled substances, and the development of chemical

methods to detect and assay drugs.

Source: Adapted from information provided by NIDA.
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TABLE 8 NIDA Cannabinoid Projects by Research Topic: FY 1978-1980
(real dollars in thousands)

FY 1978 FY 1979 FY 1980

Assay and models 482 302 268
Drug development, synthesis, 706 756 950

and distribution
Psychophysiology 54 76 16
Performance (esp. driving) 193 111 76
Reproduction and development 491 864 849
Behavioral studies 124 62 15
Other drug effects/toxicity 397 347 440
Metabolism and pharmacokinetics 261 446 259
Immunology 69 85 -
Drug interactions - 64 97
Chemistry 67 58 103
Mechanism of tolerance and 285 174 134

dependence
Cultural/ethnic 195 45 69
Patterns and lifestyle 57 80 127
Crime/law 66 3377
Abuse liability 76 - 48

TOTAL 3,594i 3,536 3,788

iD.ue to rounding of numbers, the total value is not exactly the
same as in Table 7.

Source: Adapted from information provided by NIDA.



163

development, synthesis, and distribution; and (2) drug effects on
reproduction and development.

Grants, Contracts, and Intramural Projects

Tables 9 through 11 compare the number of grants, contracts, and
Intramural projects on cannabis, as well as the funds expended by
each agency for fiscal years 1977, 1978, and 1979. In each of these
years, most of the extramural awards and most of the &?ney involved
investigator-initiated research grants. The ratio of grant to
contract funds rose during this period from approximately 1.5 in FY
"77 to almost 3.0 in FY *79. For NIDA as a whole, that ratio has
consistently been much higher; 1in FY *79, for example, the funding of
grants was more than five times that of contracts.

Support of investigator-initiated research grants requires that
grant applications be approved by a peer review committee. In the
peer review process, each approved grant 1is given a priority score
based on scientific merit of the proposal (scaled from 100 to 500,
with 100 the highest). This priority score determines the order in
which available funds are dispersed. The award rate for all drug
research supported by NIDA is shown in Table 12. The percentage of
grants recommended for approval has increased slightly over recent
years, as has the total number of grant applications. However, the
percent of approved grants that has been funded has gone down sharply,
as shown in the table. For FY "81 it is estimated that only 25
percont of all applicants were ultimately funded. The priority score
at the 90th percentile of funded applications has also been
declining, and in 1981 was estimated at 190. These data suggest that
there has been no decline in the quality of funded grants- if
anything, the quality has risen during the past few years.

The number of investigator-initiated projects has decreased
slightly but still exceeds the number of contracts and intramural

projects. Grants generally are for a period of 3 years (renewable on
a year-to-year basis), with a maximum period of 5 years (Petersen,
1981). Contract projects are funded on a year-to-year basis and are

mainly concerned with the growth, processing, packaging, and
distribution of cannabis, as well as with the development of the
A-9-THC capsule.* A few studies are conducted on toxicology and
pharmacokinetics (Petersen, 1981). For fiscal years 1977, 1978, and
1979, the number of contracts has declined: 16, 14, and 10,
respectively. However, the requests for proposals for fiscal years
1980 and 1981 have increased to 12 and 14, respectively (Ludford,
1981).

Intramural projects account for a small portion of the budget;
for fiscal years 1977, 1978, and 1979, they have been declining.

*NIDA has requested that the NIH take over the cost and distribution
of the drugs for clinical studies (Snyder, 1981).
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TABLE 9 Cannabinoid Research by Agency: FY 1977
(real dollars in thousands)

Grants Contracts Intramural Total
No. Funds No. Funds No. Funds No. Funds
adahha
NIDA 55 2,267 16 1,629 4 44 75 3,940
NIMH 8 167 - -- - ~ 8 167
NTAAA 2 8 - - - - 2 8
NIH
NCI 4 91 - - - - 4 91
NZI - - - - - - - -
NCHD - - - - - _ _ _
NIRR - - - - - - - -
NIGMS - -- - - - -t _ - -
OTHER AGENCIES
VA - - - - 7 52 7 52
DOT - - 2 55 - - 2 55
USDA - - -- - 1 41 1 41
TOTAL 69 2,533 18 1,684 12 137 99 4,354

Source: Adapted froa information provided by NIDA.

SUMMARY OP FINDINGS

Total federal support for research on cannabis has been declining in
real dollars over the past 3 years. Most of that support comes from
the NIDA research budget/ which allocates approximately 1CL percent of
its resources to this purpose. The current level of funding/ under 4
million dollars/ supports only about 50 extramural projects and
represents only one-tenth of the total research program of NIDA.

This decline in support has inexplicably occurred during a period
when the concern of the public and- of a.ll levels of government seems
to be rising. It cannot be explained” by lack of interest in the
field/ for research grant applications have risen; neither can it be
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TABLE 10 Cannabinoid Reaearch By Agency: FY 1978
(real dollara in thousands)

Grants Contracts Intramural Total
No. funds No. funds No. funds No. funds
ADAHHA
NIDA 47 2,104 14 1,460 3 30 64 3,594
NIMH 5 158 - - 3 56 8 214
NTAAA 5 85 - - - - 5 85
NIH
NCI 2 80 - - - - 2 au
NEI 3 68 - - - - 3 68
NCHD 1 13 - i- - - 1 13
NIRR 2 26 - - - - 2 26
NIGMS - - - - - - - -
OTHER AGENCIES
VA - - - - 6 26 6 26
DOT — - 1 a - - 1 a
0R0A
TOTAL 65 2,534 15 1,460 12 112 92 4,1C6

Andicates a funding leval of lass than $1000.

Sourca; Adaptad from information providad by NIDA.

attributed to lack of scientific opportunity; for every area ve have
studied, the committee haa identified important questions that seea
amenable to new research efforts. (Many of these have been
enumerated 1in the preceding chapters.)

In FY "80, NIDA spent a nearly equal amount on stimulant drugs
and more than four times as much on narcotics and narcotic antago—
nists. Most of the cannabis research is devoted to three areas 1in
approximately equal amounts: (1) growth, processing and distribution
(2) hazards of cannabis use; and (3) basic research. Three quarters
of all the federal research money devoted to cannabis goes to
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TABLE 11 Cannabinoid Research by Agency: FY 1979
(real dollars in thousands)

Grants Contracts” Intramural Total
No. Funds No. Funds No. Funds No. Funds
ADAHHA
NIDA 54 2,608 10 925 1 3 65 3,536
NIMH 4 145 - - 3 62 7 207
NTAAA 6 122 - - - 6 122
NIH
NCI 2 85 - - - - 2 35
NEI 1 36 - - - 1 36
NICHD 1 15 - - - - 1 15
NIRR - - - - - - -
NIGMS 1 9 - - - - 1 9
OTHER AGENCIES
VA - - - -- 8 25 8 25
DOT - - 2 104 - - 2 104
USDA - - 1 85 - - 1 85
TOTAL 69 3,020 13 1,114 12 90 94 4,224

»FT "80s RFP 12
FX "81: RFP 14

Source: Adapted from information provided by NIDA.

investigator-initiated extramural- research grants, and most of the
rest to extramural contracts. There is relatively little intramural
research. The fraction of HIDA grants approved is about 60 percent,
but the fraction funded is slightly more than half of that. The
total number of cannabis research grants is declining steadily as
support (in constant dollars) continues to fall and the average cost
of a project (in constant dollars) goes up.

The committee believes that the magnitude of the problem, and the
extent and depth of public concern about the consequences of
marijuana use warrant more support of research in this field.
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TABLE 12 Drug Abuse Research Grant Award Rates and Priority Scores

1979 1980 1981 1982
Actual Actual Estimate Estimate

Applicants received (number) 359 369 382 360
Percent recommended for approval 59 62 63 62

Percent funded of those approved

during year 63 57 40 27
Percent funded of- all applicants 37 35 25 20
90 percent priority score 244 230 190 170

Source: Adapted from information provided by NIDA.

Emphasis should be on studies of human beings and other primates, and
investigator-initiated research grants should continue to be the

primary vehicle of support.

RECOMMENDATIONS

In view of the demonstrated high potential of risk to human health
that has been associated with the use of cannabis, the existing funds
allocated to such research are not appropriate. The committee”s
recommendations to federal agencies regarding support of
cannabis-related research are:

* More support of cannabis research is needed. Properly
allocated, it could pay large dividends in new knowledge and could
help to dispel present ignorance in many critical areas. Without
this new information, the present level of public anxiety and
controversy over the uso of marijuana is not likely to be resolved in
the forseeable future. Furthermore, we are not likely to improve our
present slow progress in developing information about possible
therapeutic uses of cannabis and its analogues without the stimulus
of increased research grint support. At the end of each of the
chapters, we have pointeo out opportunities or problems that are ripe

at this time.
* A larger proportion of NIDA resources could justifiably be

allocated to cannabis restarch. Without wishing to minimize the
value of any of the other drug research programs noy supported by
NIDA, we believe that t.hs magnitude and social urgency of the

marijuana problem warrzmt; a higher priority for cannabis research
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than it has apparently received to date. A drug that is currently
used by about a third of all American high school seniors, and daily
by about one in eleven, deserves more study than we currently are
giving it. No other illicit drug is used as widely by our youth, and
yet NIDA spent only 9 percent of its research budget on it in FY *80.

* NIDA would be advised to continue its recent policy of
reducing the relative proportion of contracts and emphasizing
grants. Although we believe that there is need for federal
initiatives in stimulating work in neglected areas of current
concern, the bulk of research suport should continue to go to
investigator-initiated projects.

* The duration for investigator-initiated research should be
lengthened beyond the average 3-year period in order to attract and
hold good researchers.

* Other agencies should contribute funds for the production,
processing, and distribution of cannabis.

* A scientific advisory group should be formed to assist in
providing scientific evidence and guidance to the director of NIDA.

* An increased interagency effort targeted toward specific
problems not readily addressed by other approaches .is required.

These would include, for example, human long-term studies, as well as
studies in epidemiology, prevention, and treatment. .Funds should be
contributed by all agencies.

* Research on human beings and other primates should be
encouraged, particularly studies in the young. There is a special
need at this time for good epidemiological studies that follow
identifiable cohorts of marijuana users over a period of time.
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Appendix

WORK OF THE COMMITTEE

To conduct this study, the Institute of Medicine established a
committee of exports drawn from relevant disciplines, including
clinical medicine, epidemiology, pharmacology, psychiatry, and

toxicology. This steering committee®"s expertise was augmented by
consultants, as well as by many other persons serving as panel
members. Six panels, each chaired by a committee member, wer.; formed

to carry out a detailed analysis of such special issues as the
effects of cannabis use on behavioral and psychosocial development,
on reproductive and fetal biology, on cardiovascular and respiratory
systems, and to consider neurobiologic, genetic, oncogenic, and
cytogenetic issues, and cell biology, including pharmacologic and

immunologic aspects. During the early months of the study, the
panels met to apportion writing responsibilities, and established the
scope and focus of each panel®s undertaking. The chronology of the

panel meetings follows.

February 3, 1981: Panel on Behavioral and Psychosocial Issues met in

Washington
February 18, 1S81: Panel on Neurobiological Issues met in

Washington
February 26, 1981: Panel on Cardiovascular and Respiratory Issues

met in New York City
February 27, 1981: Panel on Genetic/Oncogenic/Cytogenetic Isnuea

met in Washington
March 11, 1981: Panel on Reproductive and Fetal Issues met in

Boston
March 16, 1981: Subpanel on Intrapersonal Variables and Social

Behavior of the Panel on Behavioral and Psychosocial Issues met

in Los Angeles
March 23, 1981: Panel on Cell Biology/Pharmacological and

Immunological Issues met in Boston
April 14, 1981: Panel on Behavioral and Psychosocial Issues met 1in

Washington

The steering committee, in the meantime, nominated additional
candidates for membership on the panels and committee at its first
meeting on December 1, 1980. Subsequently, four more meetings were
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held, on April 15, 1981, June 2-3, 1981, August 31-September 1, 1981,
and October 26, 1981. The firBt two were held in Washington, the
third meeting wao held in Woods Hole, Massachusetts, and the final
meeting was held in Washington.

The committee made full use of research in other countries as
well as the United States. A special effort was made to coordinate
activities with the staff of the Addiction Research Foundation/World
Health Organization Conference on Adverse Health and Behavioral
Consequences of Cannabis Use. The group"s draft report and working
papers were made available to the ZOM committee. The mandate of this
group was to consider the scientific, clinical, and epidemiological
information about potential and actual hazards to health.

Because of widespread public interest in the I0M study, a notice
was placed in the February 24, 1981, Federal Register to solicit
information from the public and from professional groups on the
health-related effects of cannabis use. Approximately 90 responses
were received from professional organizations, lawyers, medical
doctors, scientists, other professionals, and parents. The responses
can be divided into three categories:

1. The dangers of marijuana. The majority of responses came
from people and groups opposed to cannabis use. Many parents of
cannabis smokers (and ex-cannabis smokers) submitted statements about
their personal experiences and observations. Included among the
groups that responded are the National Federation of Parents for Drug
Free Youth, Georgia Congress of Parents and Teachers, the American
Lung Association, Drug Information Program of the Crusade Against
Crime, the Committees of Correspondence, Phoenix House Foundation,
and Pride.

2. The therapeutic potential of marijuana. Responses were
received from medical doctors, as well as individuals or their
parents, reporting that cannabis had alleviated pain from various
medical problems- rheumatoid arthritis, migraine headaches, multiple
sclerosis- and bad. in some cases lessened the side-effects of drugs
used in chemotherapy.e In most cases the marijuana had to be obtained
by unauthorized means, making many of .the victims and their families
uncomfortable. Several respondents were from the State of Michigan,
where a cannabis therapeutic research program has recently been
authorized by the state legislature. Responses were also received
from the,. Alliance for Cannabis Therapeutics and. the American Medical
Association.

3. Support of general use and legalization of marijuana.
Responses in this regard were received from lawyers and other
individuals,, as well as .the following organizations: the Ethiopian
Zion.Coptic Church, the Cannabis Institute of America, the National
Organisation for the Reform of Marijuana Lawa,..and,the.publication
High Times. One writer contended that perhaps more people would
submit statements if their anonymity were assured.
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B

ACCESS TO A-9-THC AND MARIJUANA
FOR RESEARCH AND TREATMENT

The investigational use in human subjects of u-9-THC and marijuana
are controlled by the Federal Food, Drug, and Cosmetic Act and the
Investigational New Drug Regulations issued under that Act. In
addition, A-g-THC and marijuana are controlled under the provisions
of the Controlled Substances Act and currently are controlled in
Schedule 1 of the Controlled Substances Act. Schedule | drugs are
those that have: (1) high potential for abuse, (2) no currently
accepted medical use in treatment in the United States, and (3) lack
of accepted safety for use under medical supervision.

Basically two agencies work together for enforcing the controls
of the Act: the Food and Drug Administration (FDA) in* the Department
of Health and Human Services and the Drug Enforcement Administration
(DEA) in the Department of Justice. The Department of Justice was
petitioned to reconsider the rescheduling of A-9-THC and marijuana
in 1972, but to date there has been no change. However, DEA and FDA
are now under court order to reconsider this situation. An FDA
advisory meeting, held in June 1981, considered the scheduling status
of the A-9-THC capsule only (Federal Register, 1981). The
committee recommended that the A-9-THC capsule be changed from
Schedule I to Schedule Il status when a new drug application for
A-9-THC 1is approved by FDA. Schedule Il drugs are those that
have: (1) a high potential for abuse, (2) a currently accepted
medical use in treatment in the United States or a currently accepted
medical use with severe restrictions, and (3) abuse that may lead to
severe psychological or physical dependence.

Complaints and concerns were expressed to the study committee
about the supply and distribution of raarijcana and A-9-THC for
treating chemotherapy side-effects in cancer patients. O0On the one
hand, physicians said that there was poor cooperation from federal
agencies engaged in controlling and supplying the drug (Roller, 1981;
Monama, 1981), particularly with respect to (1) potency of A-9-THC
received (concentrations were too low to be effective), and (2)
uncertainty and irregularity of the shipments of the drug. On the
other hand, seme clinicians felt that it was premature to release
A-9-thc for use in cancer patients (Moertel, 1981; Cook, 1981)

because:
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* specific indications have not been established, 1in that the
way in which chemotherapeutic agents cause nausea and vomiting is not
known;

* specific populations of patients have not been established;

effective dose schedules have not been established;

* safety of treatment at doses effective for antiemetic

purposes remains in question;

* reported peer-reviewed experience is contradictory and still
fragmentary; and

* controlled, randomized, prospective studies have not been

conducted.

Depending upon the use of the drug, two different agencies are in
charge of supplying marijuana cigarettes and A-s-THC capsules; the
National Institute on Drug Abuse (NIDA) controls the supply of
marijuana cigarettes and/or A-9-THC capsules for basic research,
and the National Cancer Institute (NCI) controls the supply of
A-9-THC capsules for cancer treatment. The processes of obtaining
supplies from each agency (or for each purpose) differ.

OBTAINING THE MARIJUANA CIGARETTES™*

To obtain marijuana cigarettes for basic research,+ an investigator
must register with DEA (apply for a license)t file a Notice of
Claimed Investigation Exemption for a New Drug (IND)++ with FDA,

and submit an order for drug substance ~to NIDA. The agencies suggest
that all the paperwork be filed concurrently in order not to

unnecessarily delay the process. FDA analyzes the scientific
protocol and determines if the project has scientific merit, if the
researcher is qualified, and I°I IND requirements are satisfied. DEA

sends an agent to supply the order formr,, to determine from local
police records whether the investigator has a drug trafficking
record, and to see if the investigator has provisions fqr keeping the
drug secure from theft. O0* notification of approval by FDA and DEA,
NIDA will supply the drug. The entire process is supposed to take
from 30 days to 6 months, 1including the visit from the DEA (Tocus,
1981). However, some investigators have contended it can take longer.
To obtain marijuana cigarettes (or A-9-THC capsules) for
Investigational treatment of glaucoma, multiple sclerosis, or

¢Concentrations of A-9-TEC range between 0.5 and 2.8 percent; the
marijuana cigarettes contain other cannabinoids, as well as other
chemicals.

+DEA and FDA do not fund research. Federal agencies that have
supported cannabis research in FY 1979 (in order of percent
cannabinoid research) are: NIDA (84), NIMH (5), NIAA (3), NCI (2),
DOT (2), USDA (2), NEI (1), NICHG and NIGMS (less than 1).

++Twelve states hold their own IND as of September 1981.
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anorexia? the physician must go through the basic research route. In
view of the possible contaminant problems with aaperglllus and

salmonella? it may be necessary to provide sterilized marijuana
cigarettes to patients.

OBTAINING THE A-9-THC CAPSULES*

As a Schedule I drug? A-9-THC can only be used for investigational

purposes. However? some cancer patients undergoing chemotherapy
treatment and resistant to standard antiemetic drugs benefit from the
antiemetic properties of A-9-THC. Therefore? a system has been

established for the distribution of A-9-THC capsules to
chemotherapy patients within the guidelines of the Schedule |
restrictions.

A physician who wants to dispense A-9-THC capsules to his
cancer patients does so under NCI Group C distribution system (Group
C Guidelines? 198C). The physician sends an FDA registration form to
a DEA-approved hospital pharmacy. The pharmacy forwards the
application to NCI, which holds its own IND. NCI evaluates the
credentials of the physician? and? if approving? informs the pharmacy
to supply the physician. This, process? under emergency situations?
can take as little as 24 hours (Abraham? 1981). A physician may also
obtain marijuana cigarettes for cancer patients in an NCl-approved
treatment program. More than 500 hospitals have been invited to
participate (Abraham? 1981)? and about 300 have clearance from DEA
(Gunby? 1981). Shipments began late last fall (Gunby? 1981). More
than 17?500 physicians have applied? and 1?000 have been approved by
DEA (Gunby. 1981). The doses available in capsule form are 2.5 and
5 mg. - "

At least one company has submitted a New Drug Application (NDA)
to the FDA for manufacture of a synthetic A-9-THC capsule to treat
cancer patients (Federal Register? 1981; Tocus? 1981). If an NDA for
A-9-THC 1is approved? a Schedule 1 status will no longer be
appropriate. In fact? the Drug Abuse Advisory Corcmitteet
recommended that the A-9-THC capsule be changed from Schedule 1 to
a Schedule Il status when an NDA 1is approved by FDA.

¢Purity of A-g-THC capsules is better than 96 percent (97-98

percont? C. Turner? 1981? and 100 percent? D. Abraham? 1981).

tThe committee advises the Commissioner of Food and Drugs regarding
the scientific and medical evaluation of all information guttered by
the Department of Health and Human Services and the Department of
Justice with regard to safety? efficacy? and abuse potential of drugs
and other substances and recommends action to be taken by the
Department of Health and Human Services with regard.to the marketing?
investigation? and control of such drugs or other substances.
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SUPPLIERS OF MARIJUANA CIGARETTES AND A-9-THC CAPSULES

Marijuana clgacettes are supplied to NIDA by Research Triangle
Institute/ which stores and distributes then (Duvignon, 1981).

Many contractors are engaged in the synthesis/ storage/ and
distribution of A-9-THC capsules to NCI. Manufacture is done by
Aerojet Propulsion Labs (large scale) and Arthur D. Little (small
scale). Stanford Research Institute assays A-g-THC. Banner
Gelatin encapsulates it. Flow Laboratories stores and ships
A-9-THC to DEA-approved hospital pharmacies.
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LONGITUDINAL STUDIES

Appendix C is a review of prospective longitudinal studies of drug
use in normal populations listed by completion status, type of sample
(school sample, community sample), age of respondents, and year of
first contact. Some of the studies are ongoing.
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Studies of Drug Use in Normal Populations Listed by Completion Status,

and Year of First Contact.

Characteristics of Longitudinal
Type of Sample, Age of Respondents,
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Characteristic* of Longitudinal Studies of Drug Use in Noimal Populations Listed by Completion Status/
Type of Sample? Age of Respondents/ and Year of First Contact.
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Characteristics of Longitudinal Studies of Drug Use in Norsal Populations Listed by Coapletion Status,
Type of Saaple, Age of Respondents, and Year of First Contact.
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Appendix

PARAQUAT ISSUE

Paraquat is a herbicide that is used throughout the world. It is
available in an aerosol form? granules, and a water-soluble
concentrate. As a result of accidental or suicidal swallowing of the
water-soluble concentrate, more than 500 human fatalities have
occurred (Harley et al., 1977). In contrast, neither inhalation of
the spray nor ingestion of paraquat granules has been shown to be of
clinical importance (Fairshter and Wilson, 1975).

About 60 percent of the marijuana consumed in the United States
is grown in Mexico. Since 1975, in the attempt to reduce the illegal
production of marijuana, the Mexican government has been spraying
marijuana fields from airplanes. The herbicide kills the treated
plants within 1 or 2 days. Marijuana producers have resorted to
harvesting the plants soon after spraying, minimizing exposure to
sunshine, so that they are not destroyed. The paraquat persists on
the dried leaves. Samples of marijuana confiscated at the
U.S.-Mexico border have disclosed that about 21 percent of the
confiscated marijuana was contaminated with paraquat in varying
concentrations.

Paraquat damages the lungs, heart, kidneys, adrenal glands,
central nervous system, liver, skeletal muscle, and spleen. In
general, all effects but those on the lungs are transitory. The
changes in the lungs of humans after ingestion appear to be
dose-relatedx small amounts of the swallowed chemical may cause
modest and reversible lung damage; 1in contrast, larger quantities

cause lethal pulmonary fibrosis. An important element in paraquat
toxicity is the fact that it is concentrated in the lungs where it
does particular damage to the alveolar lining. In many respects,

probably including the mechanism by which it damages the lungs, 1its
effects resemble those of oxygen toxicity but seem to be less

reversible (Smith and Heath, 1976).
With respect to marijuana, the use of paraquat as a herbicide

entails the possibility of risk to two populations: (1) those who
spray the paraquat and the workers in the fields who are exposed to
an environment containing the paraquat spray, and (2) the marijuana
smoker. To date, no toxic effects attributable to paraquat, per se,
have been proved in either population. However, the observations
thus far relate to the acute hazards of paraquat inhalation and do
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not provide any assurance about the long-term effects. Indeed,
observations on other inhaled toxins suggest that exposure for many
years may be prerequisite for the development of clinical disability.

An important question with respect to the toxic effects of
paraquat on the lungs is how much of the paraquat survives combustion
and is transferred in the smoke to the gas-exchanging surfaces of the
lungs. Studies conducted by NIDA indicate that as much as 0.2 percent
of the paraquat in a marijuana cigarette appeared in a condensate of
smoke prepared under laboratory conditions. The results suggested
that a typical marijuana cigarette contaminated at approximately 500
ppm- a reasonable degree of contamination- would produce smoke
containing up to 1 mg of paraquat. This experimental evidence has
led to the prediction that a human smoker of five marijuana cigarettes
per day would expose the lungs to approximately 5 mg of paraquat.
Laboratory evidence derived from hamsters suggests the possibility of
damaging the distal part of the airways (the bronchioles and the
proximal alveolar ducts) by this exposure. These experiments and
predictions suggest that an individual who continued to smoke
paraquat-contaminated cigarettes would be a candidate for serious
lung injury. The prospect probably would be greatly heightened by
the toxic effects of the combusted marijuana.

There are only a few observations of experimental animals that
bear directly on the effects of inhaled paraquat (Kimbrough and
Gaines, 1970; Zavala and Rhodes, 1978). These suggest that similar
lesions are produced by ingested paraquat and by paraquat introduced
into the airways. For example, the introduction of minute quantities
of paraquat dichloride intrabronchially, in concentrations ranging
from 10 mg to 100 mg, elicited focal pulmonary edema, hemorrhage, and
fibrosis (Zavala and Rhodes, 1978). The smaller doses are within the
range to which a smoker of marijuana contaminated by paraquat might
be exposed. However, the experimental evidence is not entirely
relevant on several accounts: (1) paraquat arriving at the lung
surfaces by inhalation from contaminated air or after smoking must be
carried in the form of smoke, gas, or small droplets, because larger
droplets, such as the aerosols used in agriculture, are apt to
precipitate out in proximal airways, which are protected by cilia and
mucus; (2) the intrabronchial installation of paraquat in a solution
provides a different pattern of access to the gas-exchanging surfaces
of the lungs than does inhalation of smoke, gas, or droplets; (3
because of its water solubility, paraquat that escapes pyrolyzation
during smoking would be expected to be taken up by the tracheal
bronchial tree and its branches before reaching the alveoli unless
carried in the form of smoke, gas, or small droplets.

In essence, the evidence concerning the injurious effects of
paraquat inhaled after either spraying or smoking is too meager for
conclusions. The observations available since 1975 have not proved
that paraquat, p?r se, is harmful to the lungs. On the other hand,
the clinical experience to date, coupled with the increasing
understanding of the biochemical basis for paraquat toxicity, raises
the serious possibility that continued exposure to inhaled paraquat
is likely to be harmful to the lungs, that the predominant effect
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will be diffuse interstitial fibrosis, and that if exposure is
sufficiently intense over years, respiratory insufficiency,
disability, and death may reasonably be expected to ensue.
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