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T H I S  D O C U M E N T  
H A S  B E E N  R E P H O T O G R A P H E D  

T O  A S S U R E  L E G I B I L I T Y



M a r i j u a n a .. d a t io n  to avo id  all d ru g s ,  in c lu d in g  c a n n a b is ,  t h a t  
a re  no t a b s o lu te ly  necessa ry .

infec tious d ise a se  o r  cancer.  I f  t h e r e  w e re  s ign if ican t  
d am ag e ,  we m ig h t  expec t  to find a  h ig h e r  r a t e  of 
these  d isea se s  a m o n g  y o u n g  people  b e g in n in g  in the 
1960s, w h e n  m a r i j u a n a  first b ecam e  p o p u la r .  T h e re  
is no ev idence  of  th a t .

T h e  effects o f  m a r i j u a n a  on th e  re p ro d u c t iv e  sy s ­
te m  a re  a m ore  com plica ted  issue. In  m e n ,  a  s ing le  
dose o f  T H C  low ers  sp e rm  c o u n t  a n d  th e  level of 
te s to s te ro n e  a n d  o th e r  ho rm ones .  T o le ra n c e  to th is  
effect a p p a r e n t ly  develops; in  th e  C o s ta  R ican  s tu d y ,  
m a r i ju a n a  s m o k e r s  a n d  co n tro ls  h a d  th e  s a m e  t e s t ­
o s te rone  levels. A l th o u g h  th e  s m o k e r s  in t h a t  s tu d y  
b eg an  u s in g  m a r i ju a n a  a t  an  a v e r a g e  ag e  of 15. it 
had  no t affected  th e i r  m a s c u l in e  dev e lo p m en t .  
T h e re  is no ev id en ce  t h a t  th e  c h a n g e s  in  sp e rm  
coun t a n d  te s to s te ro n e  p roduced  v m a r i j u a n a  affect 
sexua l  p e r fo rm a n c e  o r  fe r t i l i ty .

In  a n im a l  e x p e r im e n ts  T H C  h a s  a lso  been  
repo r ted  to low er levels  of  fem a le  h o rm o n e s  and  
d i s tu rb  th e  m e n s t r u a l  cycle. W h en  m o n k e y s ,  r a ts ,  
and  mice a re  exposed  d u r in g  p r e g n a n c y  to a m o u n ts  
o f  T H C  e q u iv a le n t  to a  h eav y  h u m a n  s m o k e r 's  dose, 
s t i l lb i r th s  a n d  dec reased  b i r th  w e ig h t  a r e  so m e­
tim es  rep o r ted  in th e i r  o ffspring . T h e r e  a r e  also 
rep o r ts  o f  low b i r th  w e ig h t ,  p r e m a tu r i t y ,  a n d  even  a 
condition  re s e m b l in g  th e  feta! alcohol sy n d ro m e  in 
som e c h i ld re n  of  w om en  w ho  s m o k e  m a r i ju a n a  
heav i ly  d u r in g  p reg n an cy .  T h e  s ign if icance  of  these  
rep o r ts  is u n c le a r  b ecau se  co n tro ls  a r e  la c k in g  an d  
o th e r  c i r c u m s ta n c e s  m a k e  it  h a r d  to a t t r i b u t e  
causes .  To be safe, p r e g n a n t  a n d  n u r s i n g  w om en  
shou ld  follow th e  s t a n d a r d  c o n s e rv a t iv e  recom m en-

A w ell-confirm ed  d a n g e r  o f  lo n g - te rm  h e a v y  
m a r i ju a n a  u se  is i ts  effect on th e  lungs . S m o k in g  
n a r ro w s  a n d  in f la m e s  a i r  p a s s a g e s  a n d  reduces  
b r e a th in g  c a p a c i ty ;  d a m a g e  to b ro n ch ia l  cells h a s  
been  o bse rved  in h a s h i s h  sm o k e rs .  Possib le  h a rm fu l  
efTects in c lu d e  b ro n c h i t i s ,  e m p h y se m a ,  a n d  lu n g  
cancer .  M a r i ju a n a  sm o k e  c o n ta in s  th e  s a m e  c a rc in ­
ogens  as  tobacco sm o k e ,  u s u a l ly  in s o m e w h a t  h ig h e r  
c o n c e n tra t io n s .  M a r i ju a n a  is a lso  in h a le d  m ore  
deep ly  a n d  he ld  in th e  lu n g s  longer ,  w h ich  in c rea se s  
th e  d a n g e r .  O n  th e  o th e r  h a n d ,  a lm o s t  no one 
sm o k es  20 m a r i j u a n a  c ig a re t te s  a  day . H ig h e r  T H C  
c o n te n t  in  m a r i j u a n a  m a y  red u ce  th e  d a n g e r  of  
r e sp i r a to ry  d a m a g e ,  b e c a u se  less s m o k in g  is 
r e q u ire d  for t h e  d e s ire d  effect. T h is  is t r u e  only  a s  
long  a s  no s ig n if ic a n t  to le ra n c e  develops, a n d  as  long 
a s  u se r s  do n o t  t r y  to  g e t  a  p ro p o r t io n a te ly  m ore  
in te n s e  effect from  a  s t r o n g e r  form  of th e  drug .
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Assessing Allegations 
of Child Sexual Abuse
B y Diane  H. S c h e tk y ,  MD a n d  E l i s s a  
P. Benedek ,  MD

H e ig h te n e d  p ub lic  a n d  p ro fe ss io n a l  co n cern  h a s  
led to o v e r re p o r t in g  o f  s u sp e c te d  ch ild  s e x u a l  abuse .  
A ccord ing  to th e  A m e r ic a n  H u m a n e  A ssoc ia t ion ,  60 
p e rc e n t  of  s u c h  r e p o r ts  a re  u n s u b s t a n t i a t e d .  S om e  of 
th e se  a r e  p ro b ab ly  va lid  c a se s  d ro p p ed  for lack  of 
ev idence  o r  b ecau se  a  ch ild  is too y o u n g  to te s tu y .  
S ince  s e x u a l  a b u s e  of  ve ry  y o u n g  c h i ld re n  u s u a l ly  
does n o t  invo lve  p e n e t r a t io n  of  orifices, physica l  
ev idence  is o f ten  lack in g ,  a n d  i t  m a y  a lso  be d ifficult 
for a y o u n g  ch ild  to desc r ibe  su c h  e x p e r ie n c es  accu ­
ra te ly  a n d  re p e a te d ly .  O th e r  ca se s  a r e  n o t  p ro se ­
cu ted  b ecau se  th e  law  chooses to d i s r e g a r d  ev idence  
o b ta in ed  by h ig h ly  coercive o r  su g g e s t iv e  te c h ­

n iques .  In  p e r h a p s  5 to 30  p e rc e n t  of ’ases ,  how ever ,  
u n s u b s t a n t i a t e d  a l le g a t io n s  occur  b e c a u se  m a l i ­
c ious or  w e l l -m e a n in g  p e rso n s  h a v e  m is in te r p r e te d  
ph y s ica l  s y m p to m s  o r  b e h a v io r  t h a t  h a s  o th e r  
causes .

T yp es  o f  U n fo u n d e d  A l l e g a t io n s

1. C h a r g e s  o f  a b u s e  s o m e t im e s  a r i s e  in d ivorce 
cases  w h e n  t h e r e  a r e  d i s p u te s  a b o u t  cu s to d y  or 
v i s i ta t io n  r ig h ts .  T h e  m o th e r  m a y  a n x io u s ly  m i s in ­
t e r p r e t  t h in g s  th e  f a th e r  h a s  done  w h ile  p h y s ica l ly  
ca r in g  for t h e i r  ch ild .  L ess  o f ten  a m o th e r  v in d ic ­
t ive ly  f a b r ic a te s  a l le g a t io n s  to p u n is h  h e r  fo rm er  
h u s b a n d  or  ex c lu d e  h im  from th e  ch i ld ’s life. C h i l ­
d re n  who h e a r  s u c h  c h a rg e s  r e p e a te d  of ten  en o u g h  
m ay  come to b e l ie v e  th e m  a n d  d o u b t  t h e i r  ow n 
pe rcep tions .

2. A ch ild  o ccas iona lly  m a k e s  a  fa lse  a l le g a t io n .  In  
r a r e  cases  a  c h i ld ’s fa n ta s iz in g  a b o u t  s e x u a l  re la -
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c o n s ta n t ly  t h in k in g  a b o u t  th e  d ru g ,  o r  in to x ica ted ,  |
or reco v e r in g  from its  effects. T h e  h a b i t  im p a i r s  
th e i r  m e n ta l  a n d  physica l  h e a l th  a n d  h u r t s  t h e i r  
w ork, fam ily  life, a n d  fr iendships . T h e y  of ten  k now  
t h a t  th ey  a r e  u s in g  too m uch  a n d  re p e a te d ly  m a k e  
unsuccess fu l  a t t e m p t s  to c u t  dow n o r  stop. T h e s e  
p ro b lem s seem  to aff lic t  p ro p o r t io n a te ly  few er m a r ­
i ju a n a  s m o k e rs  t h a n  u se rs  of alcohol, tobacco, h e r ­
oin, or cocaine. E v e n  heav y  u se rs  in  p laces  l ike  
J a m a i c a  a n d  C o s ta  R ica  do n o t  seem  to be d e p e n d e n t  
in  th is  d a m a g in g  sense .

C a u se  or  E f fe c t

I t  is often  d iff icu lt  to d i s t in g u ish  b e tw e e n  d ru g  u se  
as  a  cause  of p ro b lem s  a n d  d r u g  use  a s  a n  effect; th i s  
is espec ia l ly  t r u e  in  th e  case  of m a r i ju a n a .  M ost  
people w ho develop  a dependency  on  m a r i j u a n a  
w ould  a lso  be l ike ly  to develop o th e r  d e p e n d e n c ie s  
because  o f  a n x ie ty ,  dep ress ion , o r  fee lings  o f  in a d e ­
quacy . T h e  o r ig in a l  cond it ion  is l ike ly  to  m a t t e r  
m ore  t h a n  th e  a t t e m p t  to re l ieve  i t  by m e a n s  of th e  
d ru g .  T h e  t ro u b le d  te e n a g e r  who sm o k e s  c a n n a b is  
t h r o u g h o u t  th e  school day  c e r ta in ly  h a s  a p rob lem , 
a n d  excess ive  use  o f  m a i i ju a n a  m ay  be one of  its  
sym ptom s.

T h e  idea  h a s  p e rs is ted  t h a t  in th e  long  r u n  
s m o k in g  m a r i j u a n a  causes  som e s o r t  o f  m e n ta l  o r  
e m o tio n a l  d e te r io ra t io n .  In  th r e e  m a jo r  s tu d ie s  
conduc ted  in  J a m a ic a ,  C osta  Rica, a n d  G reece ,  
r e s e a rc h e r s  h a v e  com pared  heav y  lo n g - te rm  c a n ­
n a b is  u se r s  w i th  n o n -u se rs  a n d  found no ev idence  of  
in te l le c tu a l  o r  n eu ro log ica l  d a m a g e ,  no c h a n g e s  in  
p e rso n a l i ty ,  a n d  no loss of  th e  will to  w o rk  o r  
p a r t i c ip a te  in  society. T h e  C osta  R ican  s tu d y  sh ow ed  
no d iffe rence  b e tw e e n  h eav y  u se rs  (seven  o r  m o re  
m a r i ju a n a  c ig a re t te s  a  day) a n d  l ig h te r  u s e r s  (six o r  
few er c ig a re t te s  a day). E x p e r im e n ts  in  th e  U n i te d  
S ta te s  show  no  effects of  fa ir ly  h e a v y  m a r i ju a n a  u se  
on le a rn in g ,  p e rcep t io n ,  o r  m o tiv a t io n  o v e r  pe r iods  
as  long  a s  a  y e a r .

O n th e  o th e r  s ide  a re  c lin ical re p o r ts  o f  a  p e r s o n ­
a l i ty  c h a n g e  ca l led  th e  a m o t iv a t io n a l  sy n d ro m e .  I t s  
sy m p to m s  a r e  sa id  to be p ass iv ity ,  a im le s sn e s s ,  
a p a th y ,  u n c o m m u n ic a t iv e n e s s ,  a n d  lack  o f  a m b i ­
tion . Som e proposed  e x p la n a t io n s  a r e  h o rm o n e  
ch an g es ,  b r a in  d a m a g e ,  seda tion ,  a n d  dep ress io n .  
S ince  th u  a m o t iv a t io n a l  sy n d ro m e  does n o t  s eem  to 
occur in  G re e k  or C a r ib b e a n  fa rm  lab o re rs ,  som e  
w r i te r s  s u g g e s t  t h a t  i t  affects on ly  sk i l le d  a n d  e d u ­
ca ted  people  w ho n eed  to do m ore  com plex  th in k in g .

.m  o f  d i s t in g u is h in g  cau ses  from  sym p-  
r i p a r t i c u la r ly  a c u te  here .  H eav y  d r u g  u se r s  in 

o u r  society  a r e  often  bored, dep ressed , a n d  l is t less ,  
o r  a l ie n a te d ,  cynical,  a n d  rebellious. S o m e t im e s  th e  
d ru g s  c a u se  th e s e  s t a t e s  of  m ind  a n d  s o m e t im e s  th e y  
r e s u l t  from  p e r s o n a l i ty  c h a ra c te r is t ic s  t h a t  lead  to 
d ru g  a b u se .  D ru g  a b u se  can  be a n  excuse  for fa i lu re  
o r  a form  of s e l l-m ed ica tion ,  B ecause  of  th e s e  com ­
p l ica t io n s  a n d  f ' sence o f  c o n f irm a tio n  from  
con tro lled  s tu d i  ex is tence  of  a n  a m o t iv a t io n a l

S te p p in g  S tone  H y p o th e s i s

M uch a t t e n t io n  h a s  also b een  devoted  to th e  idea 
t h a t  m a r i ju a n a  sm o k in g  leads  to th e  u se  of o p ia tes  
a n d  o th e r  i llic it  d rugs:  th e  s te p p in g  s to n e  h y p o th e ­
sis. In th is  co u n try ,  a lm o s t  ev e ry o n e  who uses  a n y  
o th e r  il l ic it  d ru g  h a s  sm oked  m a r i ju a n a  first, j u s t  as 
a lm o s t  eve ryone  who sm o k e s  m a r i ju a n a  h a s  d r u n k  
alcohol first. A nyone  who u ses  a n y  g iven  d r u g  is 
m ore  l ike ly  to  be in te re s te d  in  o th e rs ,  for som e of th e  
s a m e  reasons .  People who use  i l l ic i t  d ru g s ,  in  p a r ­
t ic u la r ,  a re  s o m e w h a t  m ore  l ike ly  to find th em se lv es  
in  co m p an y  w h ere  o th e r  i l l ic i t  d ru g s  a r e  a v a i lab le .  
N one  of th is  proves t h a t  u s in g  one  d ru g  leads  to or 
c a u se s  th e  u se  of a n o th e r .  M ost  m a r i ju a n a  sm o k e rs  
do n o t  u se  h e ro in  o r  cocaine, j u s t  as  m o s t  a lcohol 
d r in k e r s  do n o t  use  m a r i ju a n a .  T h e  m e ta p h o r  of  a 
s te p p in g  s to n e  su g g e s ts  t h a t  i f  no one sm oked  m a r ­
i ju a n a  i t  w ould  be m ore  d ifficult for a n y o n e  to 
develop a n  in te r e s t  in  o p ia te s  o r  cocaine. T h e re  is no 
conv inc ing  ev idence  for o r  a g a in s t  th is .  W h a t  is 
c lea r  is t h a t  a t  m a n y  t im es  a n d  p laces m a r i ju a n a  
h a s  been  u sed  w i th o u t  th e se  d ru g s ,  o r  th e se  d ru g s  
h a v e  b een  used  w i th o u t  m a r i ju a n a .

I t  is h a r d  to g en e ra l ize  a b o u t  a b u se  or define 
specific t r e a tm e n ts ,  because  th e  p ro b lem s assoc ia ted  
w ith  m a r i ju a n a  a re  so vague ,  a n d  cau se  a n d  effect so 
h a rd  to d e te rm in e .  M a r i ju a n a  s m o k e rs  m a y  be u s in g  
th e  d ru g  to d e m o n s t r a te  reb e l l io u sn ess ,  cope w i th  
a n x ie ty ,  o r  m ed ica te  th e m se lv e s  for e a r ly  sy m p to m s  
o f  m e n ta l  i l lness. People  w i th  se r io u s  p ro b lem s who 
h a v e  been  sm o k in g  m a r i ju a n a  h e a v i ly  sh o u ld  be 
p e r su a d e d  to stop so t h a t  t h e i r  p ro b lem s can  be m ore  
effectively  d e a l t  w i th  by p sy c h o th e ra p y  or o th e r  
m ean s .

H ea l th  H a z a r d s

M ost r e c e n t  re se a rc h  on th e  h e a l th  h a z a rd s  of 
m a r i ju a n a  concerns  i ts  lo n g - te rm  effects on th e  
body. S tu d ie s  h ave  e x a m in e d  th e  b ra in ,  th e  im m u n e  
sy s tem , th e  rep ro d u c t iv e  sy s te m , a n d  th e  lungs .  
S u g g es t io n s  of  lo n g - te rm  d a m a g e  come a lm o s t  
exc lus ive ly  from  a n im a l  e x p e r im e n ts  a n d  o th e r  lab ­
o ra to ry  w ork. O b se rv a t io n s  of  m a r i j u a n a  u se rs  a n d  
th e  C a r ib b e a n ,  G reek , a n d  o th e r  s tu d ie s  re v e a l  l i t t le  
d isea se  or  o rg an ic  p a th o lo g y  asso c ia ted  w i th  th e  
d rug .

F o r  ex am p le ,  th e re  a r e  se v e ra l  r e p o r ts  o f  d a m a g e d  
b ra in  cells  a n d  c h a n g e s  in  b ra in -w a v e  re a d in g s  in 
m o n k e y s  sm o k in g  m a r i ju a n a ,  b u t  n eu ro log ica l  an d  
neuropsychological te s ts  in G reece, J a m a ic a ,  an d  
C osta  R ica found no ev idence  of  fu n c t io n a l  b ra in  
d am ag e .  D a m a g e  to w h i te  blood cells h a s  a lso  been 
obse rved  in  th e  lab o ra to ry ,  b u t  a g a in ,  i ts  p rac t ica l  
im p o r ta n c e  is u n c lea r .  W h a te v e r  te m p o ra ry  c h a n g e s  
m a r i ju a n a  m a y  produce in th e  im m u n e  sy s te m ,  th ey  
h a v e  n o t  b een  found to in c re a se  th e  d a n g e r  of

C o n tin u e d , o n  n e x t  p a g e

syndrome caused by cannabis use has to be regarded
as unproven.
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M a r i j u a n a . . .

could be a  problem  for people w ith  c a rd io v ascu la r  
d isease ,  d an g e ro u s  physica l reac tions  to m a r i ju a n a  
a r e  a lm o s t  u n k n o w n . L ike  m a n y  o th e r  d rugs ,  it 
p roduces a toxic d e l i r iu m  w h en  ta k e n  a t  very  h igh  
doses, especia lly  by m ou th .  T h e  sy m ptom s a re  con­
fusion, a g i ta t io n ,  die r ien ta t io n ,  loss of coo rd ina­
tion , a n d  often ha l lu c in a t io n s ;  the  d e l i r iu m  ends 
w h en  th e  d ru g  passes  o u t  of th e  body. No h u m a n  
b e in g  is know n to h ave  died  of  an  overdose. By 
e x trap o la t io n  from  a n im a l  ex p e r im en ts ,  th e  ra t io  of 
le th a l  to effective ( in tox ica t ing)  dose is e s t im a te d  to 
be on th e  o rder  of  th o u sa n d s  to one.

A n x ie ty  R e ac t io n s

T h e  m ost  com m on d is tu rb in g  reac tion  to m a r i ­
j u a n a  is a c u te  anx ie ty ,  so m etim es  accom panied  by 
p a ran o id  th o u g h ts .  T h e  u s e r  becom es fearful of 
dy ing  or go ing  in san e ,  a n d  m a y  read  h o s t i l i ty  or 
r id icu le  in to  th e  g e s tu re s  a n d  w ords of com panions.  
M o u n t in g  a n x ie ty  m a y  lead to panic. T h e  m ost 
l ike ly  v ic tim  of th is  reac tion  is an  inexperienced  
u se r  in a d v e r te n t ly  ta k in g  a  h ig h  dose in an  u n p le a s ­
a n t  or u n fa m i l ia r  se t t in g .  T h e  bes t  w ay  to han d le  
th e  an x ie ty  and  p a ra n o ia  is c a lm in g  su p p o r t  a n d  
rea ssu ran ce .  T h e  reac t io n  is n o t  a psychosis; th e re  
a re  no h a l lu c in a t io n s ,  a n d  re a s s u ra n c e  would no t be 
effective w ith o u t  a n  ab i l i ty  to te s t  th e  re a l i ty  of 
th o u g h ts  an d  perceptions. Some a u th o r i t ie s  also 
re fe r  to a  c a n n a b is  de lus iona l  d iso rder  w ith  feelings 
of pe rsecu tion  or  jea lousy . W h e th e r  or n o t  th is  is 
d is t in g u ish a b le  from th e  an x ie ty  reac tion , th e  t r e a t ­
m e n t  is th e  sam e— re a ssu ra n c e  an d  w a i t in g  for th e  
d ru g  effect to fade.

T h e  a n x ie ty  reac tion  or de lus iona l  d iso rd e r  is a 
m ild e r  vers ion  of  th e  f r ig h te n in g  LSD experience  
know n  a s  a  bad  tr ip . A t ru ly  n ig h tm a r i s h  experience  
is r a r e  u n d e r  th e  in fluence  of cannab is ,  because  i t  is 
less p o te n t  th a n  ha lluc inogen ic  or  psychedelic  d ru g s  
a n d  the  u se r  is b e t te r  ab le  to control its  effects. Use 
of LSD a n d  o th e r  psychedelic  d ru g s  is o ften  followed 
by f la sh b ack s— th e  rec u r re n ce  of em otions  a n d  p e r ­
ceptions o r ig in a l ly  experienced  u n d e r  th e  in fluence  
of th e  drug . T hey  u su a l ly  la s t  only  a few seconds and  
a re  no t necessarily  d is tu rb in g ,  b u t  so m e tim es  th e y  
become a  p e r s is te n t  p roblem , w hich  h a s  been  
labelled  pos t-ha lluc inogen  percep tion  d isorder. M a r ­
i ju a n a  sm o k in g  m a y  p rec ip i ta te  f lashbacks  in  p sy­
chedelic  d r u g  users ;  a  few rep o r ts  su g g es t  t h a t  
m a r i ju a n a  f la shbacks  also occur w i th o u t  th e  p re v i ­
ous use  of psychedelic  d rugs.

Som e observers ,  m a in ly  in  In d ia  a n d  N o r th  
Africa, h a v e  rep o r ted  a  c a n n a b is  psychosis caused  
m a in ly  by long - te rm  heav y  use  of  th e  d rug .  I t  is
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described  a s  a  prolonged psychotic reac tion  w ith  
sy m p to m s  t h a t  include  delusions, h a l lu c in a t io n s ,  
in a p p ro p r ia te  em otions,  a n d  d iso rdered  th in k in g .  In 
the  desc r ip t io n s ,  th is  psychosis is u su a l ly  difficult to 
d is t in g u is h  from acu te  sch izophren ia ,  m an ic  s ta te s ,  
pan ic  reac tions ,  a n d  o th e r  conditions. T h e  reac tion  
is ra re ly  rep o r ted  in the  Ur.ited S ta te s .  G iven  th e  
m a n y  m il l io n s  of  m a r i ju a n a  sm okers  in th is  coun try ,  
the  ev idence  for it would probably  be less equivocal 
if  it  occurred  w i th  a n y  re g u la r i ty .  Som e people m ay 
suffer a  psychotic  reac tion  to can n ab is  because  they  
a re  v u ln e ra b le  to psychosis  u n d e r  a n y  s t re s s  or a f te r  
a n y  ch an g e  in  consciousness or  body im age. F or  
exam ple ,  m a r i ju a n a  sm o k in g  p robab ly  increase?  th e  
d a n g e r  o f  re lap se  in  sch izophren ic  p a t ie n ts  
(a l th o u g h  a n y  effect o f  th is  k ind  m u s t  be d i s t in ­
g u ished  from a  d esp e ra te  a t t e m p t  a t  se lf-m edica tion  
because  sy m p to m s  of sch izophren ia  a re  a l r e a d y  
re tu rn in g ) .

Long -Term  E f fec t s

In  recen t  y e a rs  th e  psychological a n d  physica l 
effects of lo ng -te rm  use h ave  caused  th e  m ost con­
cern. S tu d ie s  a re  often conflic ting  a n d  p e rm i t  v a r i ­
ous v iew s of m a r i ju a n a 's  possible h a rm fu ln ess .  T h is  
com plica tes  th e  ta s k  o f  p re se n t in g  a n  objective 
s t a t e m e n t  a b o u t  th e  issue.

O ne  of th e  first q ues t ions  asked  a b o u t  my d r u g  is 
w h e th e r  i t  is add ic tive  or produces dependence. T h is  
q u es t io n  is h a rd  to a n sw e r  because  tn e  te rm s  
‘add ic t io n ’ a n d  ‘d ependence’ h av e  no agreed-upon  
defin itions. Two recognized s igns  of  add ic tion  a re  
to le ran ce  a n d  w i th d ra w a l  sym ptom s; th e se  a re  
ra re ly  a  s e r io u s  p roblem  for m a r i ju a n a  users .  In th e  
ea r ly  s tag es ,  th e y  a c tu a l ly  become m ore  sens i t ive  to 
th e  d es ired  effects. A fte r  co n t in u ed  h eav y  use, some 
to le ran ce  to bo th  physiological a n d  psychological 
effects develops, a l th o u g h  it seem s to va ry  cons ide r­
ably am o n g  ind iv idua ls .  A lm ost no one rep o r ts  a n  
u r g e n t  n eed  to  inc rease  th e  dose to re c a p tu re  th e  
o r ig in a l  sen sa t io n .  W h a t  is called b eh av io ra l  to le r ­
ance  m a y  be p a r t ly  a  m a t t e r  o f  l e a rn in g  to com pen­
sa te  for th e  effects of h ig h  doses, a n d  m a y  exp la in  
w hy fa rm  w o rk e rs  in som e T h i rd  W orld co u n tr ie s  
a re  ab le  to do h e a v y  physica l labo r  w hile  sm o k in g  a 
g re a t  deal o f  m a r i ju a n a .

A m ild  w i th d ra w a l  reac tion  a lso  occurs in  an im a l  
e x p e r im e n ts  a n d  a p p a re n t ly  in  som e h u m a n  be ings  
who ta k e  h ig h  doses for a  long tim e . T h e  sy m ptom s 
a re  a n x ie ty ,  in som nia ,  t rem ors ,  a n d  chills , l a s t in g  
for a  d a y  o r  two. I t  is u n c le a r  how com m on th is  
r e ac t io n  is; in  a J a m a ic a n  s tu d y ,  h e a v y  g an ja  (m a r ­
i ju an a )  u se r s  did no t re p o r t  a b s t in e n c e  sy m p to m s  
w h en  w i th d ra w n  from th e  drug . In  a n y  case, th e re  is 
l i t t le  ev idence  th a t  th e  w i th d ra w a l  re a c t io n  o rd i­
n a r i ly  p re se n ts  ser ious  prob lem s to m a r i ju a n a  u se rs  
or cau ses  th e m  to go on ta k in g  th e  drug .

In  a  m ore  im p o r ta n t  sense , d ep en d en ce  m e a n s  an  
u n h e a l th y  a n d  often  u n w a n te d  p reoccupa tion  w ith  a 
d r u g  to th e  exclusion  of m ost o th e r  th in g s .  People  
su ffe r in g  from d ru g  dependence  find t h a t  th e y  a re
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Marijuana
The p re se n t  g en e ra t io n  of y oung  people ca n n o t  

re m e m b e r  w h en  m a r i ju a n a  was an  exotic weed w ith  
an  a u r a  of m y th ica l  power and  m y s te r io u s  danger .  
A lthough  s ti l l  illegal, i t  h a s  become a com m onplace  
p a r t  of the  A m erican  social scene, used re g u la r ly  by 
m illions a n d  occasionally  by m illions  more. A r e a l ­
istic view of th is  d ru g  is now bo th  m ore im p o r ta n t  
an d  ea s ie r  to achieve.

The use of m a r i ju a n a  reached  a  h ig h  p o in t  in the 
la te  1970s a n d  e a r ly  1980s, a n d  h as  been  dec lin ing  
ever  since. In  a 1978 survey , 37 pe rcen t  of h igh  
school sen io rs  said  th ey  had  sm oked  m a n j u a n a  in  
th e  la s t  30 days, an d  11 percen t  sa id  th ey  used it  
daily. By 1986 th e  n u m b e r  who said  th ey  had  
sm oked  it  in the  la s t  30 days h a d  fa llen  to 23 
percen t— lower th a n  in 1975—a n d  the  p roportion  of 
daily  u se rs  h a d  dropped s tead ily  to 4 percen t.  The 
tren d  am o n g  people aged 18 to 25 is s im ila r .  O n th e  
o th e r  h an d ,  m ore  people over 25 m ay  be u s in g  
m a r i ju a n a  occasionally , an d  y o ung  people a re  still  
e x p e r im e n t in g  w ith  it. In  1969, 20 p e rcen t  of h igh  
school sen io rs  h ad  used  m a r i ju a n a  a t  leas t  once; in 
1979, 60 pe rcen t  had ; and  in 1985, 54 percen t .  The 
a t t i tu d e s  expressed  in surveys  show  w hy h a b i tu a l  
m a r i ju a n a  use  is in  decline. In 1978, 65 pe rcen t  of 
high school s tu d e n ts  sa id  they  d isapproved  of it; in 
1985. 85 p e rcen t  d isapproved. In  1978, 35 percen t  
said  it  w as  very  r isky , a n d  in 1985, 70 p e rcen t  said  
it  was.

The m a in  ac tive  in g re d ie n t  of m a r i ju a n a  is de lta-  
9 - te t rah y d ro can n ab in o l  (THC), one of m ore t h a n  60 
re la ted  chem ica ls  found in  the  re s in  th a t  covers the  
flowers and  top leaves of  the  c a n n a b is  (hem p) p lant.  
The  leaves a n d  flowers can  be g ro u n d  up in d r in k s  or 
food, b u t  m ore  often they  a re  d r ied  and  sm oked  in a 
c iga re t te  or pipe. T he  pu re  resin , know n  a s  h ash ish ,  
can also be sm oked, ea ten ,  or d ru n k .  N ew  b reed ing  
an d  c u l t iv a t io n  techn iques  h ave  ra ised  th e  T H C  
con ten t  of m a r i ju a n a  sm oked in th e  U n i te d  S ta te s  as 
m uch as  ten  t im es  over th e  la s t  20 yea rs ,  from an

av e rag e  of 0.4 p e rcen t  to 4 percent. Som e v a r ie t ie s  
now co n ta in  a s  m u ch  as  10 percent.

T h e  effects la s t  two to four hours  w h e n  m a r i ju a n a  
is sm oked  a n d  five to tw elve  h o u rs  w h e n  it  is t a k  n 
by m ou th .  A l th o u g h  th e  in tox ica t ion  v a r ie s  w i th  
psychological s e t  and  social se t t in g ,  th e  m ost com ­
mon response  is a  ca lm , m ild ly  euphoric  s ta te  in 
w hich  t im e  slows a n d  sen s i t iv i ty  to s igh ts ,  sounds, 
and  to u ch  is .en h an ced .  T h e  sm o k e r  m ay  feel e x h i l ­
a ra t io n  o r  h i l a r i ty  and  notice  a rap id  flow of ideas  
w ith  a re d u c t io n  in  sh o r t - te rm  m em ory. Im a g e s  
so m e tim es  a p p e a r  before closed eyes; v isu a l  pe rcep ­
tion a n d  body im ag e  m ay  undergo  su b t le  changes .  I t  
is d a n g e ro u s  to o p e ra te  complex m ach in e ry ,  in c lu d ­
ing  au to m o b iles ,  u n d e r  th e  influence o f  m a r i ju a n a ,  
because  i t  s lows re ac t io n  t im e  a n d  im p a irs  a t te n t io n  
an d  coo rd ina tion . T h is  im p a i rm e n t  p e rs is ts  for a t  
leas t  sev e ra l  h o u rs  a f te r  th e  feeling  of  in tox ica t ion  
h as  passed.

T h e  m a in  physiological effects of  c a n n a b is  a re  
increased  ap p e t i te ,  a fa s te r  h e a r tb e a t ,  a n d  s l ig h t ly  
b loodshot eyes. A l th o u g h  the  inc reased  h e a r t  r a t e
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MARIJUANA SMOKING - 
A NATIONAL EPIDEMIC
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M A R IJU A N A  SM O K IN G  constitu tes  the  g rea test  single 
n ew  threa t to the  h ea lth  of o u r  lungs in the  United 
States. In th e  nex t  ten  years , the  po ten tia l  ex is t '  for an 
e n o rm o u s  w o rsen in g  of ' t h e  resp ira tory  health  of 
Am ericans, un less  w e  d o  so m e th in g  ab o u t  it now .

Marijuana is a n e w  p rob lem  in A m erican  society 
T w enty  years ag o ,  virtually n o  o n e  u sed  it. As recently 
as 1962. only 1% of A m erican  you th  aged  12 to 17 
a n d  4 %  of A m erican s  ag ed  18 to 2 5  h a d  eve r  tried 
m arijuana . By 1979 ,  th e se  figures h a d  risen to 3 1 %  
an d  6 8 % .

A national epidemic
T o d ay ,  m arijuana  sm oking  is a na t iona l  epidem ic. 

Fifty-five million A m erican s  h av e  s m o k e d  it at least 
once. T w en ty - th ree  million A m erican s  are currently  
•pqular sm okers  of the  w e e d  Four  million v oung  
or ople of 17 years  a n d  u n d e r  are  at p re se n t  sm okers  
A n u n g  the  na tion  s nin th  g raders ,  the  p e rc e n ta g e  of

s tu d en ts  w h o  h av e  sm o k e d  it ju m p e d  from 1 6 %  in 
1 9 7 5  to o v e r  3 2 %  in 1979 .  A m o n g  high school 
seniors, slightly less than  11%  sm o k e  it every  d a y ,  and  
the  average  n u m b e r  of joints sm o k e d  by th o se  seniors 
is 3*/2%  a day .

S u b s ta n c e s  u sed  m ost co m m o n ly  on  a daily basis by 
high school sen io rs  a re  tobacco , m ar i ju an a ,  and  
a lcohol. A m o n g  high school seniors. 2 9 %  use  tobacco  
daily, roughly  11%  use  m ari juana  every  d ay .  a n d  6 %  
use  alcohol daily. T h o se  p e rcen tag es  of daily tobacco  
a n d  alcohol users h av e  re m a in e d  the s a m e  since 1975 . 
while the  p roport ion  of daily m ari juana  users  has 
d o u b le d  in that per iod . T here  is certainly no  o fher il­
legal d ru g  that c o m p a re s  with m arijuana  in te rm s of fre­
q u e n c e  of usage .

T h e  ex ten t  of marijuar a u sage  in the  U nited  S ta tes  
c o m e s  m o re  clearly into focus w h en  you  c o m p a re  it 
with the  ex p e r ien ce  of o th e r  countries with the  habit. 
Most p e o p le  a re  aw a re  that m ari juana  has  been  
s m o k e d  a ro u n d  the world for a long time. H o w e v e r ,  
you  m a y  no t k n o w  that A m erican  y o u n g  p e o p le  are 
literally the  only  popu la t io n  in the history of the  world 
in which large n u m b e rs  of an  entire gene ra t io n  have  
s m o k e d  m ari juana :  ex per ience  with the  can n ab is  p r o ­
du c t  (it c o m e s  from the  cannab is  sativa plant) is 
restricted in o th e r  parts  of the  world. T h e  use  of m ar i­
ju a n a  in o the r  coun tr ies  d o e s  not involve an  entire  
society; genera lly , its use  is limited to  e i ther  religious 
g ro u p s  or  social classes that a re  relatively isolated an d  
genera l ly  looked  d o w n  on  in the society.

How we got into the mess
S o m e th in g  n ew  a n d  d ram atic  has  h a p p e n e d  lhat 

m a y  affect the  grow ing a ccep tan ce  of m ari juana  in the 
U nited  States: Scientists h ave  identified s o m e  of the 
h a z a rd o u s  effects of m ari juana  sm o k e  on  the  b o d y .

B efore  I discuss those  n ew  findings, let m e  talk abou t 
h o w  we got into the  m ess  we are in with m ar i ju an a ,  it 
will reveal som e  of the  cha llenges that w e m ust m ee t
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c first th ing  to  realize abou t the  d rug  is tha t  it d o e s  
w ork  — It p r o d u c e s  pow erful effects. T h e  m ajor 
p sy c h o a c t iv e  a g e n t  is T H C  (d e l ta -9 - te t ra h y d ro ­
can n ab in o l) .  T e n  y e a rs  ag o ,  the a v c rao e  T H C  c o n te n t  
In a m a r i ju a n a  c igare tte  w as  2 / 1 0  of a pe rcen t  T o d a y .  
It's m o re  like 4 %  o r  5 % .  T ha i 's  an  increase  of 2 0  to 2 5  
tim es In the  last six o r  sev en  years.

T h e  s e c o n d  p o in t  Is tha t m ari juana  is u n iq u e  in that it 
has  b e e n  a p o te n t  sym bol.  It has  b een  a sym bol of 
y o u th ,  a sym bo l of an ti-au tho ir ty  positions, a sym bo l of 
m o d ern i ty .

T h  h a s  a lso  b e e n  a un ique  te n d e n c y  to trivialize 
thf* ,a r ijuana  e x p e r ie n c e ,  a n d  this is ttuly frightening 
t' ;ople w h o  a re  a w a re  of the effects of m ar i ju an a  o n  
t u t  b o d y .  As o n e  h igh  schoo l s tuden t  said to m e  a year 
o r  so  ago ,  "M ar i ju a n a  is not a drug . It’s par t  of the  
sc e n e ,  like b lue  je a n s ."  This rem ark  re p re se n ts  the  
evo lu tion  of an  a t t i tude  from the d ay s  ten  y ears  ag o  
w h e n  m ar i ju an a  w a s  a  m ean ingfu l sym bol to its p re sen t  
s ta tus as  “ par t  of th e  s c e n e ."

Reasons why it has been accepted
N ow , o n e  m igh t  a sk  wh;/ the re  a re  23  million p e o p le  

regularly  sm o k in g  a  n e w  substance  which society 
w ould  ordinarily  resist. I w an t  to outline  s o m e  of the 
re a so n s  for this. First, the re  is a history of e x a g g e ra t io n s  
In th e  past a b o u t  the  harm fu lness  of m ar i ju an a ,  based  
on  little o r  n o  d a ta .  This  h a s  b een  c a p tu re d  by p r o ­
m ar i ju an a  lobbyists with a 1 9 3 0 ’s film called "R eefe r  
M a d n e ss ."  T h e  m e s s a g e  is p u td o w n  for a n y o n e  w h o  
has  an y th in g  b ad  to say  abou t m ari juana .

S e c o n d ,  th e  decrim inalization of m ari juana  use  has  
led to  g re a te r  a c c e p ta n c e .  O ver  half of the public a t t e n ­
tion d e v o te d  to  th e  issue in recen t  years  h a s  fo cu sed  on  
the criminal "sanctions for possession . M uch  of the 
d e b a te  Is sym bolic : If y o u  are  for decrim inalization , you  
a re  for m a r i ju a n a .  If y o u ’re against decrim inalization , 
y o u ’re against m a r i ju a n a  use.

T h e  reality is tha t  virtually no  o n e  in th e  U nited  
S ta les  is sen t to  jail for possession  of the p ro d u c t  any  
m ore .  T h e re  a re  still a b o u t  4 0 0 .0 0 0  arrests  for m a r i ­
juana  p o sse ss io n  a y e a r ,  but the  o ffenders  a re  rarely 
p ro se c u te d .  T h e  c o n c e p t  that we n e e d  to re fo rm  o u r  
laws to dea l  with Ihe m ari juana  p o s se s so r  is 
u n re a so n a b le  w h e n  v iew ed  against the  realities of the 
p resen t  e n fo rc e m e n t  a ttitude.

T h e  t h r d  r e a s o n  w h y  m arijuana  h as  b een  a c c e p ted  
lies in the  c h a rg e  of p a ren ta l  or adult  hypocrisy . T h e  
ideai is that,  b e c a u s e  adults  sm oke  c igarettes o r  drink 
a lcohol, kids o u g h t  to  be able to sm o k e  m ar i ju an a  
T h e re fo re ,  if adu lts  c o n d e m n  m arijuana  sm ok ing ,  they  
are be ing  hypocritical.

T h e  a n sw e rs  to  th e  paren ta l  o r  adult hypocrisy  
cha rge  is that dec is ions  ab o u t  the use of a psychoac tive  
su bs tance  — w h e th e r  it be m arijuana , a lcohol or to b a c ­
co - -  sh o u ld  be  m a d e  by adults and  not hy ch ild ren . 
Even Keith S t r o u p  ol the  national m ar i ju an a  lobbying 
organization o p p o s e s  the  use  of cannab is ,  as  well as 
tobacco  a n d  a lco h o l ,  by peop le  u n d e r  the  age  of 18.

The therapeutic use argument, *-----
another red hening

T h e  fourth red h e n in g  that has  b e e n  d raw n  aero 
the  pa th  of a n y o n e  trying to d o  so m e th in g  abou t (hr. 
m arijuana  ep idem ic  is the  th e rap eu t ic -u se  a rg u m en t .  
T w en ty  state legislatures in the  past year  h ave  b^en  
bam boozled  into passing laws to  legalize the  use of 
m a n ju a n a  as a m ed ic ine  T h e  legislation is u n ­
necessary . there  are federa l s ta tu tes  that m ak e  m ar  • 
ju an a  available as a m ed ica t io n ,  if it w e re  ever  to pass 
m uste r  as a clinically effective a g en t  for any  specific ail­
m en t .  In my op in ion , tha t  possibility is ex trem ely  
unlikely.

M arijuana is not a chem ica l;  it is a vege tab le  plant 
p ro d u c t .  It conta ins  ove r  4 0 0  se p a ra te  chem icals , 6 0  of 
th em  un ique  to  the cannab is  sativa p lant a n d  k n o w n  as 
cannab-.noids. W hen  m ar i ju an a  is sm o k e d ,  it emits 
m o re  than 4 ,0 0 0  s e p a ra ie ,  identifiable chem ical 
substances .  T h e  idea of trea ting  a n y  d isease  with 
so m e th in g  so  co m p lex  is u n m ed ica l  a n d  unscientific. I» 
is a little like saying, “W e ’ll h a v e  p e o p le  eat b re a d  mold 
to treat p n e u m o c o c c a l  p n e u m o n ia  instead  of using 
penicillin."

At the sam e  time, s o m e  of the  c o m p o n e n t s  of m ari­
ju a n a  — a n d  particulary T H C  — m ay  h a v e  som e 
therapeu tic  use. I certainly favor the  investigation of 
th o se  c o m p o n e n ts ,  but w e d o  n o t  n e e d  a n y  n ew  laws 
for that. My point is tha t  if m ar i ju an a  is t rea ted  as a 
helpful m edic ine , it will gain acceptabili ty  in term s of 
public percep tion . T hat is w h y  m ar i ju an a  lobbyists are 
so vigorously p ro m o tin g  th e  use  of m ari juana  for 
g lau co m a  sufferers a n d  th o se  w h o  a re  undergoing  
c h e m o th e ra p y  for c an ce r .  T h e y  d o n ’t w an t doctors  to 
use  purified chem icals su c h  a s  T H C ,  b ecau se  they lose 
their symbolic a’rgu m en t .

Marijuana and the lungs
S o  m uch  for the  past. Let m e  rev iew  quickly so m e  of 

the basic outlines of the case  against m ari juana  in re la ­
tion to the lungs. M arijuana s m o k e  is m u ch  like tobacco  
sm o k e ,  with tw o excep tions :  It h a s  T H C  in it. an d  it 
d o e s  not conta in  nicotine. If y o u  switch those  tw o com - 
p.. inds. putting nicotine in the  m ar i ju an a  and  T H C  in 
the  tobacco, they  are similar in their biological effects 
a n d  their chem ical consti tuen ts .  A lthough  nicotine is 
clearly a toxic su bs tance ,  th e  effects of T H C  are 
possibly even  m o re  dev as ta t in g  b e c a u s e  of the in tox­
icating qualities of cannab is .

A n o th e r  aspec t  of m ar i ju an a  is that it is at least as 
serious a respiratory irritant as to b acco ,  a n d  probably 
m o re  so.

T h e  m a n n e r  in which m ar i ju an a  is sm o k e d  is a key 
factor in inritating the lungs. Most m o d e rn  tobacco  
sm o k e rs  are c o n c e rn e d  a b o u t  their lungs and  tend to 
inhale  relatively lightly. In co n tra s t ,  the  m arijuana 
sm oker  inhales deep ly  a n d  no ld s  his b rea th  to sustain 
the ex posu re  for m a x im u m  abso rp tion  of the fum es 
T o o .  the cigarette sm o k e r  is likely to buy a filtered 
cigarette  n o w a d a y s  an d  will no t  puff it all the way



.. the  e th o s  o( the  m ar i ju an a  sm o k e r  is to burn the 
•Tire joint. A " ro ach  clip" e n a b le s  the  m aruuana  user 

j sm o k e  until there  is no th in g  left ex cep t  the part that 
is just tou ch in g  the lips, m axim izing the  ex p o su ie  to tar 
a n d  o th e r  resp ira tory  irritants 

Still a n o th e r  aspec t  of m a r i ju a n a  s m o k e  is lhat il con 
tains w ell-recognized c a rc in o g e n s  W h e n  the sm oke  is 
c o n d e n s e d  a n d  pa in ted  o n  th e  skins of laboratory mice, 
it p ro d u c e s  a m e tap las ia  of the  se b a c e o u s  glands, a 
c a n c e ro u s  c h a n g e .  T h e  effects of tob acco  sm oke  are 
not so  m ark ed .

S o  we h ave  ev id e n c e  lhat m ar i ju an a  conta ins  m ore  
tar a n d  k n o w n  c a rc in o g en s  th an  tobacco  M oreover, 
w h e n  h u m a n  an d  a n im a l  lung  tissue are  ex p o sed  to 
m ari juana  sm o k e  in a labo ra to ry  setting, the  resulting 
c a n c e ro u s  c h a n g e s  a re  a n a lo g o u s  to those  p ro d u ced  by 
tobacco  s m o k e  a n d .  in s o m e  c ase s ,  m ore  frequent 
Finding e v id en ce  on  the d e v e lo p m e n t  of h u m a n  lung 
cancer  from  m arijuana  s m o k e  is. I think, just a m atter 
of time.

The evidence piles up
T h e re  is yet m o re  e v id e n c e  tha t  indicates harmful 

respiratory  com plica tions  from  m ar i ju an a  use. S o m e  
studies h a v e  sh o w n  scv e -e  in f lam m ation  of the small 
airway*. O th e rs  h av e  d e m o n s t r a te d  that the alveolar 
m a c ro p h a g e s ,  the  p r im ary  d e fe n se  against alien bodies 
in the lungs, a r e  less 3ble to  d ispose  of bacteria an d  
foreign m ateria ls  w h e n  expo-.cd  to  m arijuana  sm oke  

In add it ion , the re  is a  rise in the  ca rboxyhem ogiob in  
level in the b lood  — a n  in c rease  in the  ratio of carbon  
m o n o x id e  to o x y g e n .  O n e _ s tu d y  found  that a single 
m ari juana  c igarette  s m o k e d  for 15 m .outes p ro d u ced  
as high a level of c a rb o x y h e m o g io b in  as ten to twenty 
tobacco  cigarettes s m o k e d  in the  co u rse  of a day. I 
think the  likeliest r e a so n  for this difference is the w ay 
m arijuana  is s m o k e d .

S o ,  th e  ev id en ce  su g g es ts  tha t sm o k in g  m arijuana  is 
harm ful to th e  lungs. F u r th e rm o re ,  every th ing  we n o w  
k n o w a b o u t  th e  effects c f  tob acco  sm o k in g  is applicable 
to m arijuana  u se  in’te rm s  of w h a t  it d e e s  to the lungs' — 
at feast, o p e  o u g h t  to  begin  with t h a t  assum ption  until 
t h w r e , I s , e v id e n t  to fh&.'cpntrafy'. W e  obviously n eed  
brr^a^c«^bT^3irfS»4<>k>gfcal.4^i4iii!Sj$i>«2iore the  final^'i" 
is ^ ^ j ^ i r r t h i s  • i ^ o h ’L-fcn'dw':_hpw
a4y'Crti*can h a r m le s s /6 ‘fungs
>nsth *  -J- i-  >

Effects of the drug on other parts of
the body

Lei m e  cover very briefly the  effects of m arijuana  on  
o lhe r  o rg a n s  of the b o d y .  It is im por tan t  to know  that 
the intoxicating effect of m ar i ju an a  is p ro found  The 
c o n s e q u e n c e s  are  in s o m e  w ays  like those  of alcohol, 
being of several h o u rs ’ d u ra t io n  H o w ev e r ,  alcohol is 
soluble in w ater  and  b e c a u se  of 'his, the  water based 
ii aste  d o r '  sc-;| system  of b lood  a n d  urine works quite 
well to get r d of it T H C . not be ing  water-soluble , tends  10 be i . ' tam ed  :n the b o d y ,  particularly  in the brain and  
the rep roduc tive  o rgans.

A p e rso n  w h o  sm o k es  o n e  m arijuana  c igarette  has 
half of Ihe T H C  m his body  five to sev en  days ,  later, 
a n d  m e a su ra b le  quantit ies  are present after a m o n th  
This m e a n s  lhat if a pe rso n  sm okes  as in frequently  as 
o n c e  a m o n th ,  the  T H C  accum ula tes ,  a n d  Ihe bram 
a n d  re p ro d u c t iv e  o rgans  are con tm ously  e x p o se d  
T h e re  is g o o d  ev id en ce  that there  are  p ro fo u n d  effects 
b o th  on  brain function an d  reproductive  function from 
m a n iu a n a  use

Hard to reverse the tide
It h a s  p ro v e d  difficult, even  with all the d a ta  available 

in recen t  yea rs  o n  the health  hazards of tobacco  s m o k ­
ing, to co n v in ce  A m ericans  — an d  especially  y o ung  
p e o p le  — to quit the c igarette  habit o r  n e v e r  start it 

T h o se  of us in the m ari juana  field h av e  fo u n d  it even  
h a rd e r  to turn the tide of  ̂ Ihe m ari juana  ep idem ic  
b ec a u se  of the  perce ived  lack of sufficient scientific 
ev id e n c e  o n  the  d a n g e rs  of m arijuana . This in fo rm a ­
tion is just beg inning  to c o m e  to light. As a result, m an y  
y o u n g  p e o p le  — w h o  m ak e  u p  the majority  of m ari­
ju a n a  users — h av e  seen  no  reason  not to  s m o k e  pot 

A m o n g  A m erican  high school seniors, ab o u t  6 0 %  
perce ive  that there  is a great health risk in cigarette 
sm ok ing  O n ly  3 5 %  see  Ihe similar peril of cannabis  
sativa. It is that disparity which is contributing to the e x ­
plosive g row th  of m ari juana  smoking.

T h e  m ost bizarre thing that strikes m e  a b o u t  y o ung  
p e o p le  is that so  m a n y  a rc  c o n c e rn e d  a b o u t  pollution, 
w o w e d  a b o u t  the en v iro n m en t ,  believers in eating 
natura l foods , c rusaders  against the p rob lem s of 
nuc lea r  e n e rg y  — a n d  yet th ey  confinue  to sm o k e  
m ar i ju an a  cigarettes. T h e  idea that sm oki.ig  pot m a v  be 
h a z a rd o u s  to y o u r  health  just hasn 't  cut th rough  all the 
co n tro v e rsy  a n d  the  politics su rround ing  the  w eed  
T h e re  is a g row ing  bo d y  of in form ation ab o u t  health  
risks, a n d  w e  n e e d  to get that across

I w ould  a d d  that scientific da ta  on  the hea lth  effects 
of an y  d ru g  or p roduc t  is not.  in itself, sufficient to solve 
the  public hea lth  p rob lem . H ow ever,  it is a necessa ry  
cond it ion  for public health  mobilization.

It is actually within only the past year o r  tw o that 
s o m e  initial findings on  the c h an g es  in the b o d v  p r o ­
d u c e d  by m ar i ju an a  sm oking have  b een  d e v e lo p e d ,  i 
a m  c o n v in ced  that if m arijuana  sm oking  w ere  to be 
taken  up  as  a priority by the A m erican  L u n g  A sso c ia ­
tion. w e  w o u ld  take a giant s tep  forward in the e d u c a ­
tion of the public abou t cannab is

S m o k e  is b ad  for the  lungs, w h e th e r  it's industrial 
sm o k e ,  tob acco  sm oke  or  m ari juana  sm o k e  W e  n eed  
you r  he lp  in s tem m ing  the m arijuana  ep idem ic .

ROHFRT  I. D li rO S T  M i l  u p'csuleni n! the American ('i-urcil m 
Afuniujn-i and s Imnirr I •. !.)’  of ihe .National Institute n«* Ihnq Abuse .A 
p'liCIn :mj psychiatrist. he henjs U’luh ngton P ( '  s. /irji phohm f
P'ogMT) it-.i n nh f on h fjiih  ii'pn-s lor -oral-iml n,.r o'iii fi-Vi'ijirm tad’ii 
mu-pjini'i n n j -ltUi-ipapi-rs l ie  “  g 'v  president o / 1 hr * in pt oh: hsliluie 
lo ' Iii’hji-ior ,mj Health -xXir*i r'.•''duns wnes'ch and iii-nifinsif,;!.,!' pm 
jinnn. tuned it pn'i-fitmy (|n,.; and iileiihul abuse

Thu while appeared in ihe Scpim 'bc IRh'fl issue id the A mem .i- L w ) 
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P U L M O N A R Y  H A Z A R D S O F  SM O K IN G  M A R IJU A N A  AS C O M PA R E D  W IT H  T O B A C C O

T zu-C hin W u, M.D., Donald P. Tashkin, M.D., Beiinam Djah ed , M.D., and J ed E. Rose, Ph .D.

Abstract To compare the pulmonary hazards of smok­
ing marijuana and tobacco we quantified the relative bur­
den to the lung of insoluble particulates (tar) and carbon 
monoxide from the smoke of similar quantities of mari­
juana and tobacco. The 15 subjects, all men, had smoked 
both marijuana and tobacco habitually for at least five 
years. We measured each subject's blood carboxyhemo- 
globin level before and after smoking and the amount of 
tar inhaled and deposited in the respiratory tract from the 
smoke of single filter-tipped tobacco cigarettes (900 to 
1200 mg) and marijuana cigarettes (741 to 985 mg) con­
taining 0.004 percent or 1.24 percent .^-tetrahydrocan­
nabinol.

As compared with smoking tobacco, smoking marijuana 
was associated with a nearly fivefold greater increment in 
the blood carboxyhemoglobin level, an approxin.ate-

W E have previously shown that the habitual 
smoking of 3 or 4 marijuana cigarettes a day is 

associated with the same frequency of the symptoms of 
acute and chronic bronchitis1 a' d the same type and 
extent of epithelial damage in t le central airways* as 
the regular smoking of more tha t, 20 tobacco cigarettes 
a day. A possible explanation for these findings is that 
a greater quantity of smoke particulates and noxious 
gases is delivered to and deposited or absorbed in the 
lungs by marijuana than by a similar am ount of tobac­
co, possibly as a result of differences in the way each 
type of  cigarette is smoked. To investigate this possi­
bility, we examined the dynamics af smoking a mari­
ju a n a  or a tobacco cigarette and measured the particu­
lates delivered to the smoker’s mouth during the 
smoking of a single cigarette of each type.

M e t h o d s

We studied fifteen men who were habitual smokers (mean age 
[±SD|. .Il.5r7.1 years), each of whom smoked both tobacco .md 
marijuana. The subjects smoked an average nf 29.0i: 1(3.7 tobacco 
cigarettes per day and had smoked an average of 16.12: 12.2 p.<ck- 
ycars of tobacco (one pack-vear equals one pack of tobacco ciga­
rettes per day times the number of years of smoking); they smoked 
an average of 16.52:17.1 marijuana cigarettes per week, and had 
smoked an average of 54.82:34.8 joinl-years of marijuana (one 
joint-year equals one cigarette,[joint] of marijuana per day limes 
the number of years of smoking). All were in good general health 
and had normal or nearly normal values for forced vital capacity 
(1012:8.7 percent of predicted values^) and forced expiratory vol­
ume in one second (962:14 percent of predicted values1). None 
reported intravenous drug abuse or smoking other illicit substances 
besides marijuana.

Each subject was studied on a single day after refraining from 
smoking tobacco for at least one hour and marijuana liir at least six 
hours. During the study session, each subject smoked his own brand

Emm the Department of Medicine. University of California at Los Angelas 
School of Medicine, and the Departments of Psychiatry and Biobchavioral Sci­
ences. Ncuropsychialnc Institute. University of California at Lo» Angeles School 
of Medicine. Address reprint requests to Dr Tashkin al ihe Department of Medi­
cine. University of California al Los Angeles School of Medicine. Los Angeles, 
CA *MX)24

Supported by a grant (ROI DA 030181 from the National Institute on Drug 
Abuse. Dr. Wu's work was supported by the Chung Shun Medical and Dental 
College. Taichung. Taiwan.

Iy threefold increase in the amount of tar inhaled, 
and retention in Ihe respiratory tract of one third more 
inhaled tar (P<0.001). Significant differences were 
also noted in the dynamics of smoking marijuana and 
tobacco, among them an approximately two-thirds larger 
puff volume, a one-third g rea ter  depth of inhala­
tion, and a fourfold longer breath-holding time with mari­
juana than with tobacco (P<0.01). Smoking dynamics and 
the delivery of tar during marijuana smoking were only 
slightly influenced by the percentage of tetrahydrocan­
nabinol.

We conclude that smoking marijuana, regardless of te­
trahydrocannabinol content, results in a substantially 
greater respiratory burden of carbon monoxide and far 
than smoking a similar quantity of tobacco. (N Engl J  Med 
1988;318:347-51.)

of filter-tipped tobacco cigarette, followed, in single-blind fashion, 
first by a placebo marijuana cigarette (from which nearly all 
A^-tetrahvdrocannabinol [A’LTHC] had been extracted, so that the 
concentration was 0.004 percent) and next by a marijuana cigarette 
of similar weight containing l.24±0.06 percent A''-THC. An 
interval of approximately 30 minutes separated the smoking of 
each two cigarettes. The tobacco cigarettes weighed 900 to 1120 mg 
and had a tar yield of 4.6 to 23.1 mg (mear 12.0-5.7 mg) and a 
nicotine yield of 0.4 to 1.4 mg (mean, 0 842:0.32 mg) by Federal 
Trade Commission analysis. The placebo marijuana cigarettes 
weighed 741 to 940 mg (mean, 840 mg) and those containing 1.24 
percent A’-THC weighed 849 to 985 mg (mean, 907 mg); both were 
supplied by the National Institute on Drug Abuse, were stored at 
4°C to minimize chemical degradation, and were maintained in a 
humidifier at 60 percent humidity and 2I°C for 24 hours belore the 
study, to reduce harshness.

The subjects were asked to smoke both the tobacco cigarette and 
(he two marijuana cigarettes in a manner as similar as possible to 
(heir usual pattern or smoking tobacco and marijuana. Peripheral 
venous blood was withdrawn anaerobically immediately before and 
two minutes after the first two cigarettes were smoked for measure­
ment of the percentage of carboxyhemoglobin saturation, with use 
of a carbon monoxide-oxit.ictcr (Model 282. Instrumentation Lab­
oratory, Lexington, Mass.). After smoking each of the marijuana 
cigarettes, the subjects were asked to rate their level of intoxication 
on a scale of 0 to 100 percent, with 100 percent representing the 
greatest "high" they had ever experienced.

The volume, duration, and number of pufTs and the intervals 
between ptilTs were measured with a 00 Flcisch pncumniacliygraph 
(linear from 5 to 100 ml per second) connected through a (liHeremial 
pressure transducer (Model MP54-3, Validyne. Northridge, Calif.) 
(range, 2:2 cm of water) to an oscilloscoptc recorder with a differen­
tial integrator-computer and a rapid photographic writer (Model 
VR6, Electronics fur Medicine, Pleasantville, N.Y.). To prevent the 
pneumotachygraph screen from becoming clogged by smoke parti­
cles,1 the pneumotachygraph was connected through widc-bore Ty- 
gon tubing (length, 70 cm; internal diameter, I cm) to the distal end 
of a glass cylinder (length. 12 cm: diameter. 5 cm) that contained 
two ventilation ports (each I cm in diameter) and was sealed at its 
proximal end by a rubber stopper. The tobacco or marijuana ciga­
rette was held in a small plastic bolder inserted through the rubber 
stopper. The ventilation ports were left open between pulTs to pre­
vent either thr extinction of the lighted cigarette or die excessive 
accumulation of carbon monoxide. During a puli', the smoker cov­
ered the ventilation holes with his index and middle lingers so that 
the entire volume of air drawn through the cigarette could he meas­
ured hv the pneumotachygraph. The resistance of the pneumo- 
lacltvgraph (0.01168 cm of water per milliliter per second) vs.ts con­
siderably lower than that of the cigarette (0.51 cm of water per 
milliliter per second for tobacco: 0.17 cm of water per milliliter per 
second for marijuana); therefore, (he pneumotachygraph itself was
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nut likrlv lo havr a 5iilislanll.il rircci on smoking dynamics. The 
duration ol a pulT was timed from the pnruniui.iclix graphic (loss 
tracing. The interval between pulls was dclinrd as the periml be­
tween the end of one pulf and thr siarl of the next.

To measure "wash-in" volume (the volume of air inhaled), in­
ductive plrtlivsiiingruphic coils (Kespilracc Ambulators Monitor- 
tni! Systems, Ardslcy, N.Y.) were placed around each subject's rib 
face and abdomen.'1’ A demodulator converted changes m electri­
cal inductance in the coils during respirators movements into soil­
age signals proportional u  changes in the volume enclosed by the 
coils. Changes in the volume nf the respiratory system were calcu­
lated from the weighted sums of die signals from the rib cage and 
abdomen; the weights were determined by the Icast-squares calibra­
tion method.' The accuracy of the calibration was confirmed by 
comparing the inhaled volumes calculated from respiratory induc­
tive plethysmography with spiromctric values; the measurements 
obtained by spirometry and inductive plethysmography agreed 
within i l l )  percent. The amount of time the inhaled smoke was 
retained in die lungs (smoke-retenlion time) was calculated as the 
interval between the times corresponding to one third nf the maxi­
mum inhaled volume and (wo thirds of the maximum volume ex­
haled following breath holding (Fig. I). The no-smoking interval 
was timed from the end of the smoke-rctcntion time to the start of 
the next pulT.

A previously described proportional smoke-trapping device8 tvas 
ronnrcled to (he apparatus for measuring the volume of puffs in 
order to measure the amount of smoke particulates delivered to the 
smoker’s mouth. This device consisted of a plastic cigarette holder 
through which the mainstream smoke was diverted into two parallel 
pathways, one containing one capillary tube (pathway A) and the 
olher seven parallel capillary tubes (pathway B). A Cambridge filter 
pad trapped the smoke that passed through pathway A. The tar 
trapped by the filter was extracted with methanol and analyzed by 
means of a spectrophotometer (wavelength, 100 nmi. A constant 
fraction of the tar ( 12.52:0.53 percent) was retained in the filter over 
a wide range of puff volumes (30 to 60 ml), puff durations (I to 4 
sec), and puff flow rates (20 to 100 ml per second).8 This apparatus, 
therefore, permitted the actual quantity of smoke particulates deliv­
ered to the mouth to be calculated by multiplying the amount of 
particulates trapped in the Cambridge filter pad in pathway A by 
seven. At the end of the period of breath holding after each puff, the 
subjects turned their heads slightly to one side and exhaled the 
smoke into the large end (diameter, 26 cm) of an adjacent mega­
phone device, the distal end (diameter. 4.5 cm) of which was fitted 
with a high-efficicncy filter attached to a vacuum system as de­
scribed by Hinds et al.8 After the tar was extracted from the filter 
with methanol, the exhaled particulates were measured with a spec­
trophotometer. The amount of smoke retained (deposited) in the 
respiratory tract was expressed as a percentage of the amount in­
haled; percentage deposited = [I • (amount of exhaled part.cu- 
lates/amount of inhaled particulates)] x 100.

Each subject's measurements were averaged for each cigarette 
smoked. These mean values, as well as the, number of puffs, the 
quantity of particulates inhaled, the percentage of inhaled particu­
lates deposited, and the increment in carboxyhemoglobin saturation 
per cigarette, were averaged for all 15 subjects for each type 
of cigarette smoked. The subjects' ratings of their degree of intoxi­
cation after marijuana smoking were also averaged for all subjects 
for each type of marijuana cigarette (placebo and 1.24 percent 
A"-THC). Two-way analysis of variance Ifor subject and type of 
cigarette) was used to determine the significance of differences in 
smoking patterns, the delivery and deposition of particulates, 
and the increase in catboxyhemoglobin saturation among types of 
cigarette.10 Pairwise comparisons were then performed using test­
ing for least significant differences"; differences were considered 
significant if P values were <0.05.

R e s u l t s

Descriptive data about smoking in the group of 15 
subjects arc shown in Table 1. Placebo marijuana and 
m arijuana  containing approxim ately 1.24 percent 
A9-T H C  were smoked in a similar manner. However,

Figure 1. Analogue Tracings of Voltage Signals from Inductive 
Plethysmographic Coils around the C hest Wall and Abdomen of a 
Representative Subject and Simultaneous Flow and Integrated 
Volume Signals from a Pneumotachygraph Incorporated into a 
Puff-Volume Measuring Device during the Smoking of a Tobacco 

Cigarette (A) and a Marijuana Cigarette (B).
Note that during marijuana smoking , there is greater amplitude of 
the voltage signals representing puff volume (measured by the 
pm. motachygraph) and inhaled volume (measured by the induc­

tive plethysmograph) than during tobacco smoking.

the average volume of pufls was about 70 percent larg­
er (P<0.001) and the duration of  puds about 60 per­
cent longer (P<0.01) during the smoking of mari­
ju an a  than the smoking of tobacco, regardless of 
whether the marijuana contained l .24 or 0.004 per­
cent A '-T H C ; significantly more puds were taken 
from the tobacco cigarette than from cither the 
placebo marijuana cigarette or that containing l .24 
percent A9-T H C  (P<0.001). Although the interval 
between puffs was less for tobacco than for mari­
juana  smoking (P<0.05), the no-smoking interval, 
which did not include the breath-holding time after
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Table 1. Characteristics of 15 Subjects' Smoking ol Tobacco, Placebo Marijuana 
(0.004 Percent A9-THC). and Marijuana Containing 1.24 Percent .’i 9-THC.*

Index Tobacco MabUuaha P VALL'f.t
OtXWT a’ thc

mran *50

1 24% A’-THC

Puff volume (ml) 49 4 = 1 5 .2 88.3 =  24.8 7 8 .0 = 2 2 .8 < 0.001

Puff duration (sec) . - 1 1 3 .8 = 1 9 4 0 = 2 .2 < 0 0 1

No. of puff« 13 .5—4.0 7 5 = 2 .3 8 .5 = :i . t <0.001

Interval between puffs (sec) 27 .O i k .2 3 5 .3 = 1 2 .2 37 .6 = 1 4 .5 < 0 0 5

Inhaled volume (liter) 1.312:0.22 1 .8 2 = 0 6 6 1.752.0.52 < 0 .002

Smoke-retcntion lime (sec) 3 .5 = 1 .3 1 3 .8= 9 .2 14.7 = 10.2 < 0  001

No-smoking interval (sec) 2 3 .5 = 8 .5 2 1 .5 = 6 .4 2 3 .0 = 8 .8 NS
•All subjects were habitual smokers of both tobacco and manjuana. They smoked their own Brands of tobacco cigarettes. 

A9-THC denotes Ĵ -teirahydrocannabmol. NS denotes not significant.
tP values indicate the significance of companions between tobacco and each strength ol nunjuana. none of the compari­

sons between the two different strengths of manjuana iO 004 percent vs. 1.24 percent A’-THC) was statistically significant.

smoke was inhaled, was similar Tor both substances. 
T he  mean inhaled volume was 36 percent greater 
(P<0.002) and the smoke-retcntion time was four 
times longer (P<0.001) during marijuana smoking 
than tobacco smoking.

T he  volume of the portion of the proportional 
smoke-trapping device through which smoke was de­
livered was approximately 13 ml. After the first puff, 
this volume was filled with smoke that was delivered 
in subsequent puffs; thus, after the first pufT, no addi­
tional volume of air not containing smoke was includ­
ed in the measurement of  pulT volume. When the 
pneumotachygraph was disassembled from the pro­
portional smoke-trapping device and used to meas­
ure puff volume, the difference in the mean volume 
was negligible (4 .2±2.0 ml lower without the smoke- 
trapping device). Similarly, inhaled volumes deter­
m in 'd  directly from the cigarette by the inductive 
pie 'smograph, without the attachm ent of cither 
t; eumotachygraph or the proportional smoke- 

g device, were similar to (within 30 ml) the 
_u volume determined when the subjects smoked 

miough these devices.
The amounts of particulates inhaled, the percent­

age of inhaled particulates deposited in the respira­
tory tract, and the differences between the carboxy- 
hcmoglobin levels before and after smoking each 
type of  cigarette are shown in Table  2. T he  major 
significant difference between smoking marijuana cig­
arettes containing 0.004 percent A‘J-TH C (placebo) 
and smoking cigarettes containing i .24 percent Ay- 
T H C  was that the latter caused a  greater degree 
of intoxication. In addition, the amount of partic­
ulates inhaled from marijuana containing 1.24 per­
cent A'J-T H C  was slightly hut significantly greater 
(20 percent) than that delivered from placebo mari­
ju a n a  (P<0.05). In contrast, smoking either type of 
marijuana was associated with the inhalation of 2.8 to 
3.3 times more insoluble particulates (tar) and with 
the deposition of 32 to 35 percent nr. ,rc of these in­
haled particulates than smoking the subject's own 
brand of  tobacco (P < 0 .0 0 1 \  Consequently, mari­
ju an a  smoking resulted in a tar burden to the respira­

tory tract that was 3.5 to 4.5 times 
greater than that produced by to­
bacco smoking in the same sub­
jects. Furthermore, smoking a sin­
gle m ar i ju an a  c igarette  caused 
a fourfold g reater  increm ent in 
ca rb o x y h e m o g lo b in  s a tu ra t io n  
(PC0.00I) than did smoking a sin­
gle tobacco cigarette.

D i s c u s s i o n

Long-term adverse pulmonary 
consequences of tobacco smoking 
have been shown to be related to 
dose.12 For example, the incidence 
of chronic obstructive pulmonary 
disease or bronchogenic carcinoma 

in smokers of fewer than 5 to 10 tobacco cigarettes a 
day is substantially less than in habitual smokers of 
more than 20 tobacco cigarettes a day .13 Although 
regular tobacco smokers consume more than 15 tobac­
co cigarettes a day, most current smokers of mari­
ju a n a  smoke less than 1 marijuana cigarette a d ay .12 
Even among the estimated 6 million daily smokers 
of  marijuana in the United States,14 smoking more 
than five marijuana cigarettes a day is unusual. In 
view of the many similarities in the smoke contents 
of marijuana and tobacco,13,16 it has been argued 
that habitually smoking only a few marijuana ciga­
rettes a day may have a proportionately less harmful 
long-term effect on the lungs than regularly smoking 
several times more tobacco cigarettes. This argument 
assumes that th': number of cigarettes smoked is 
directly proportional to the dose of smoke contents 
inhaled; however, this assumption ignores the ways 
in which the characteristics of smoking may influ­
ence the delivery of the combustion products of 
cigarettes.17,18

Table 2. Inhalation and Deposition of Particulates, Increases in 
Blood Carboxyhemoglobin Saturation, and Levels of Intoxication 
Associated with the Smoking of Tobacco and Marijuana in 15 

Sm okers of Both Substances.*

Index Tobacco Masuuana 
0.(XM% A’-THC 1 24% A’-THC

mtan -SO

Inhaled particulates 
(optical density)

49=2.0 I3.5=6.0t I6.3=6.3t|

Percentage of particu­
lates deposited

64.0=8.9 84.42:6.91 86.1=6.71

Increase in carboxyhemo- 
globin saturation 1%)

0.60=0.52 2.99=l.51t - 5

Degree of intoxication 
(maximum 
"high" = 100%)

15.3=16.9 63.9=18.34

•A9-THC denotes Â tetrahydrucannabmol.
tSigmficamly grcaier than values for tobxco <P<0 00! by analysis of vanance and leiung 

for least significant difference!.
Ŝignificantly greate" than values foi manjuana containing 0 004 percent Â-THC tP<0 05 

by analysis of vanance and testing for least significant difference).
4N« measured
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Few studies have been carried out in which the ac­
tual dose of smoke contents delivered to and retained 
in the respiratory tract during natural smoking has 
been measured. In our study, both the amount of par­
ticulate matter that was inhaled and the amount that 
was deposited in the respiratory tract were quantified 
during tobacco and marijuana smoking by means of a 
simple, new, noninvasive device.8 These measure­
ments allowed us to compare the actual dose to the 
smoker of particulate matter from the smoke of mari­
juana  with that from tobacco. At the same time, the 
characteristics of smoking were determined in order to 
asc-rtain the relation between behavioral variables in 
smoking and the delivery and retention of smoke con­
tents in the respiratory tract for each type of cigarette. 
The proportional smoke-trapping device had little 
measurable influence on smoking dynamics.

Findings from the present study indicate lhat ap ­
proximately three times as much particulate matter 
is delivered to the smoker's mouth during the smoking 
of a single marijuana cigarette than during the smok­
ing of a single tobacco cigarette of the smoker’s own 
brand. These results are similar to those obtained in 
studies that used smoking machines to simulate condi­
tions thought to be representative of marijuana and 
tobacco smoking.19,20 O ur results also revealed that 
approximately one third more of the particulates in­
haled from the smoke of marijuana are retained in the 
respiratory tract than is the case when tobacco is 
smoked. C tsequently, the net respiratory burden of 
particulates was approximately four times greater 
during marijuana smoking than tobacco smoking.

Several explanations are possible for the grcatci 
burden of particulates to the lungs from marijuana 
than from a similar quantity of tobacco. First, in all 
15 cases, the tobacco cigarettes were more densely 
packed than the marijuana cigarettes and, unlike the 
marijuana cigarettes, were filter-tipped; therefore, the 
filtration efficiency of the tobacco cigarettes was great­
er. Second, the average residual length of the mari­
ju an a  cigarettes (23± 13 mm) was smaller than that of 
the tobacco cigarettes (37±12 mm), thereby further 
reducing the filtration efficiency of the marijuana 
cigarette. However, because the tobacco cigarettes 
were initially longer and because the filter tip was 
included in the tobacco butt, the actual quantities of 
tobacco and marijuana consumed were similar. Third, 
the subjects’ patterns o f  inhalation in smoking the two 
types of cigarettes were markedly different; marijuana 
was smoked with a puff volume that was more than 
two thirds larger, an  inhaled volume one third greater, 
and a retention time four times longer than the values 
for tobacco. Although the larger puff volumes for ma­
rijuana were partially oflset by a smaller num ber of 
pufls, this factor may still have contributed to the 
greater mass of smoke particulates delivered to the 
mouth in marijuana smoking. The deeper inhaled vol­
umes and, in particular, the severalfold longer reten­
tion times during marijuana smoking than during to­
bacco smoking may have accounted for the greater

percentage of tl inhaled particulates from marijuana 
smoke depositeo in the respiratory tract.

The four-to-five-times-greater increments in car­
boxyhemoglobin saturation during marijuana smok­
ing than tobacco smoking were probably due mainly 
to dilfercnces in how the cigarettes were smoked rather 
than in the am ount of carbon monoxide produced, 
sii.ee syringe-simulated pulTs of similar volumes and 
durations from lit cigarettes yielded approximately 25 
percent lower concentrations of carbon monoxide 
from marijuana than from tobacco. This finding is 
consistent with the more complete combustion of the 
more loosely packed marijuana. On the other hand, 
the subjects’ deeper inhalations and, in particular, 
their considerably longer retention of smoke in the 
lungs during marijuana smoking than during tobac­
co smoking made possible a greater uptake of carbon 
monoxide by the pulm onary  microcirculation by 
means of  passive diffusion. VVe measured the incre­
ment in blood carboxyhemoglobin after placebo mari­
ju an a  (from which the cannabinoids had been extract­
ed), and not after marijuana containing A9-THC. 
However, we would not expect appreciable differ­
ences between the effects o f  real marijuana and 
those of placebo marijuana on blood carboxyhcmo- 
globin levels, since the smoking dynamics and the 
carbon monoxide delivery of  the two types of ma­
rijuana cigarettes were similar. The expected physio­
logic consequences of  the markedly greater boost 
in carboxyhemoglobin levels from a single marijuana 
cigarette are a higher degree of impairment in oxy­
gen transfer in the lung,21 a reduction in the oxygen- 
carrying capacity  of  the blood, and impairment 
in the release of oxygen from hemoglobin in the 
tissues.22 Moreover, the A9-T H C  in marijuana causes 
dose-relared increases in heart rate23,24 and thus 
in cardiac work and myocardial oxygen requirements. 
Therefore, in persons with underlying coronary a r­
tery disease who smoke marijuana, the combined 
effects of  a marked rise in the level of carboxy­
hemoglobin and the cardioacceleration induced bv 
A9-T H C  could lead to a critical imbalance between 
reduced myocardial oxygen supply and increased 
demand.

Interestingly, no significant differences in smoking 
dynamics were noted between placebo marijuana and 
marijuana containing 1.24 percent A9-TH C , despite 
marked differences in the subjects’ perceived level of 
intoxication. These findings differ from previous ob­
servations in tobacco smokers that puff volume in­
creases when low-nicotinc cigarettes arc smoked.2’ 
O u r  results in marijuana smokers are consistent with 
data  from other studies,26,27 however, and suggest 
that the pattern of  smoking marijuana is not immedi­
ately adjusted to alter the inhaled dose of A9-THC 
but, instead, probably represents a learned technique 
based on previous experiences and interactions.

In conclusion, our findings demonstrate that smok­
ing behavior differs markedly between marijuana and 
tobacco smoking and that these differences are associ­
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ated with a respiratory burden of smoke particulates 
and absorption of carbon monoxide that are approxi­
mately four times greater in the case of marijuana 
smoking. These results may account for previous find­
ings that smoking only a few marijuana cigarettes a 
day (without tobacco) has the same effect on the prev­
alence of acute and chronic respiratory symptoms1 
and the extent of tracheobronchial epithelial histopa- 
thology2 as smoking more than 20 tobacco cigarettes a 
day (without marijuana). These observations justify 
concern about the potential long-term pulmonary con­
sequences of  the habitual smoking of only a few mari­
juana  cigarettes a day.
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N o w ,  s t r i k i n g  e v i d e n c e  o f  s h o r t -  m i d  l o n g - t e r m  c o n s e q u e n c e s

•How the lungs are affected by 

marijuana smoking

a b s t r a c t :  Short-term use of marijuana causes bronchouila- 
tion, an alteration in ventilatory control,anda substantial in­
crease in end-expired carbon monoxide. Long-t^rm use pro- 
duces tachyphylaxis and airflow obstruction, and potentiates^/.#^*1 
tobacco in causing airway hyperreactivity. Marijuana smok­
ing appears to have its major impact on the large airways, in 
contrast to tobacco smoking, which primarily affects the pe­
ripheral airways and alveolated regions. Bronchoscopic stud­
ies of the mucosa of marijuana smokers have revealed abnor­
malities such as loss of cilia, basal cell and goblet cell hyper­
plasia, squamous metaplasia, and inflammation. ( J  t ic s p i r  
D is 1987;8( 11):87-107)

DONALD P. TASHKIN. M.D.. H E N R Y  GONG, JR., M.D.. and 
S UZANNE E. G. FLIGIEL. M.D.

Marijuana has been used for cen tu- 
ries for its mind-altering eifects. 
Yet careful studies of the biologic 
properties of marijuana in humans 
and animals have been conducted 
only recently because Ĵ -tetrahy- 
drocannabinol (THC)—  the psy­
choactive component of marijua­
na— and related cannabinoid com­
pounds were not identified and 
synthesized until the 1960s. Fur­
ther, despite its ancient history in 
some cultures, marijuana acquired 
widespread popularity as a 
smoked substance in our society

only within the last 25 years.
Smoking marijuana in the lorm 

or cigarettes (" joints") or in pipes 
(bongs or water pipes) increased 
dramatically during the 1970s and 
peaked in 1979. Since then, self-re­
ported use has gradually declined. 
Nevertheless, according to the 
most recent nationwide survey, as 
many as 18.2 million Americans, 
mostly persons 25 years and youn­
ger. admit to smoking marijuana 
within the past month. Of these 
current users, about 6 million re­
portedly smoke marijuana one or

more times daily.
In viewol the widespread, habit­

ual use ol mari juana, there is con­
cern about the risk uf long-term 
pulmonary consequences, based 
on the well-known elleds of regu­
lar tobacco smoking on the lung. 
However, because ol the relative 
recency ul the marijuana “epidem­
ic" in countries where hea'th is 
carefully monitored, the extent of 
lung damage due to heavy, habit­
ual marijuana use may not yet be 
clinically evident.
In this article, we briefly review
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laboratories in the division o/ pulm onary and critical care medicine at the 
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bronchoscopy sendee at the UCLA H ospital and Clinics. Dr. h'ligiel is a sso ­
ciate professor o f  pathology at the Veterans Adm inistration M edical Center. 
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M a r i j u a n a  s m o k i n g

N ow , s in k in g  ev idence o f sh o rt- a n d  lu ng -ien n  consequences

the results of studies evaluu ling the 
effects of marijuana smoke 011 the 
lungs of animals. We then discuss 
human studies dealing with the 
possibje short* and long-term re­
spiratory effects of mari juana 
smoke, and compare these effects 
with those of tobacco smoke.

A N I M A L  STUDIES

Research with animals has re­
vealed that both histologic and 
functional pulmonary abnormali­
ties develop after exposure to mari­
juana smoke.

Histologic changes 

Chronic marijuana inhalation in 
controlled animal studies results 
in histologic abnormalities in both 
the airways and lung parenchyma. 
During a 365-day exposure lo mar­
ijuana smoke, rats demonstrated a 
dose-related spectrum of histo­
pathologic lesions in the alveoli 
and the interslitium— including 
granulomatous inflammation; ac­
cumulations of alveolar macro­
phages, neutrophils, and mononu­
clear inflammatory cells; and focal 
pneumonitis. These abnormalities 
di not reverse following a 30-dav 
recovery period.
Tracheotomized dogs exposed to 

the smoke from four standardized 
marijuana cigarettes daily for 30 
months had a significantly higher 
incidence of bronchiolitis and 
squamous metaplasia in the tra­
chea than unexposed control ani­
mals. Detailed morphometric 
analysis of the tracheal epithelium 
in rats exposed to marijuana 
smoke for only 31 consecutive days 
showed a 30% decrease (relative to 
control animals) in secretory cell 
density but significant increases in 
the number of secretory cells and 
glycoprotein volume per cell stain­
ing positive with Alcinn Blue and 
with periodicacid-Schiff stains. 
Further, the epithelial thickness

was increased in these animals.
These histopathologic changes 

are similar to those noted follow­
ing experimental exposures to to­
bacco smoke and olher inhaled ir­
ritants. However, the effects of 
chronic marijuana smoke inhala­
tion on respiratory epithelial func­
tion. such as mucociliary trans­
port, are as yet unknown.

Functional effects

Marijuana smoke ' deleterious 
effects on the cellular defense fu ruc­
tions of the lung. Alveolar macro­
phages obtained from normal rats 
by bronchoalveolar lav age exhibit­
ed dose-dependent depression of 
bactericidal activity against 
S taphy lococcu s u lhus when incu­
bated with different amounts of 
marijuana smoke. This in vitro 
finding was confirmed by in vivo 
evidence from a study in which rats 
were first exposed to marijuana 
smoke and then submitted to an 
aerosolized challenge with S tap h y ­
lococcu s au reus. The impairment 
of macrophage antibacterial de­
fense mechanisms may be related

to a water-soluble, gas-phase c> 
toxin in marijuana smoke.
Studies of mouse, hamster, a 

human lung explants exposed 
marijuana smoke have shown ; 
normalities in m  ‘nsis, deoxv 
bonucleic acid content, and nu 
ber of chromosomes. These abn 
malities were more marked if 
those noted in cultured lung ct 
exposed lo tobacco smoke, 
baeco or marijuana smoke a 
caused irregular growth and act 
erated malignant cell transforn 
tion of cultured hamster lung ct 
within three‘o six months of exi 
sure.These findings underscore1 
carcinogenic potential of habit' 
marijuana smoking.

H U M A N  STUDIES

The pulmonary physiologic, cli 
cal.and histopathologic tindings 
persons who smoke marijuana; 
summarized in Tables 1,2. and :

Short-term effects 

Initial studies addressed the she 
term effects of marijuana smoki 
on lung function.

Table 1—Pulmonary physiologic effects of smoked marijuan;
Short-term
Bronchodilation (pharmacologic effect ol J9-tetrahydrocannabinol (THC) 
dose-dependent mechanism undelmed)

Decreased maximal oxygen consumption during exercise (possibly due to 
cardioaccelerator effect of THC with premature achievement of maximal 
heart rale) .

Increased resting oxygen consumption
Increased or decreased central ventilatory drive (conflicting 
experimental data)

Marked boost in end-expireo -.arbon monoxide and carboxyhemoglobin followim 
a single "|Oint" (more than three times greater than the increase noted 
after a single tobacco cigarette)

Long-term (in frequent, habitual smokers)
Tachyphylaxis lo acute bronchodiiator effect of THC
Airflow obstruction (mainly affecting large airways, probably due to chronic irrilatir 
leading to structural changes)

Nonspecific airway hyperreactivity (noted in smokers of both mari|uana and tobaci 
suggestive evidence of interaction between effects of both substances)
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Table 2—Clinical findings in marijuar.a smokers
Increased prevalence ol chronic cough, sputum, and wheezing increased 
frequency o( acute bronchitic episodes in heavy, habitual smokers 

Pneumothorax and/or pneumomediastinum (isolated reoorts)
Cough and hemoptysis temnorally related lo smoking 
paraquat-contamina»ed marijuana 

Bronchopulmonary allergic aspergillosis (case repori j 
Aspergillus pneumonitis in immunocompromised smoker (case report)

• B r o n c h o d i la t i o n : Marijuana 
smoke caused moderate but statis­
tically significant bronchodilation 
both in healtbv volunteers and 

}  subjects with mild asthma and 
even reversed artificially induced 
bronchospasm in persons with 
asthma. These results were in 
marked contrast to the mild tran­
sient bron rhoconstrictor effect of 
tobacco smoke.
Marijuana-induced bronchodi­

lation was noted immediately after 
smoking and lasted for at least two 
hours; it was not observed after 
smoking marijuana from which 
the cannabinoids had been extract­
ed with methanol. That marijua­
na-related bronchodilation is a 
pharmacologic response specific to 
THC was confirmed by experi­
ments demonstrating that synthet­
ic oral THC produced dose-depen­
dent bronchodilation.
Efforts to explore the therapeu­

tic potential of the bronchodilator 
properties of THC have not suc­
ceeded for several reasons: Only 
slight bronchodilation was 
achieved with oral THC, and unac­
ceptable side effects resulted when 
THC was given systemically. When 
THC was administered as an aero­
sol, it had an irritatingeflect on the 
tracheobronchial tree, and it pro- 
'oked bronchospasm in some pa- 
ients with asthma. Further, syn­
thetic analogues of this substance 
appear lo have only negligible 
bronchodilator properties.
Although bronchodilation is an 

immediate response to THC, ad­
ministration of this compound bv 
smoking marijuana is not an ap­
propriate therapeutic strategy for 
bronchospastic disease because of 
the many irritating gases and par­
ticulates in the smoke that are like­
ly to have an adverse long-term im­
pact on the airways. In addition, 
tachyphylaxis to the acute bron­
chodilator effect of THC has been

demonstrated after long-term reg­
ular use.
The mechanism of THC-induced 

bronchodilation remains unclear. 
The bronchodilator ellect is not 
caused by stimulation of /3-adren- 
ergic receptors or blockade of mus­
carinic receptors because it is not 
inhibited by 0-adrenergic block­
ade and THC does not prevent 
bronchospasm provoked by a cho­
linergic agonist. Attempts to eluci-

Table 3—Bronchoscopic findings in heavy, habitual marijuana smokers*
Endoscopic visualization
Acute tracheobronchitis indicated 
by hyperemia or erythema 

Increased secretions 
Vocal cord inllammation

Tracheobronchial histopathology
Squamous metaplasia 
Hyperplasia ol basal and goblet cells 
Cellular disorganization ol epithelium 
Cellular atypia with hypcrchromatic 
nuclei and increased Irequency 
ol mitosis 

Basement membrane thickening 
Chronic cellular inllammation

Bronchoalveolar lavage cells
Increased numbers ol alveolar 
macrophages and 
polymorphonuclear neutrophils 

Impaired killing ol Candida by 
alveolar macrophages 

Numerous, large complex cytoplasmic 
inclusions in alveolar macrophages

‘ W in o' wiinoul concomitant tobacco smoking

date the mechanism of bronchodi­
lation produced by THC have been 
hampered by failure to elicit a 
bronchodilator response in experi­
mental animals. Although il has 
been suggested that marijuana-in­
duced relaxation of airway smooth 
muscle could be mediated by the 
eifects of THC on the central ner­
vous system (CNS), the observa­
tion lhat aerosolized THC causes 
brt echodilation without any sig­
nificant CNS intoxication casts 
doubt on this possibility.
• M a x im a l oxygen  c o n su m p t io n  
du ring  exercise: After smoking a 
single marijuana cigarette con­
taining 10 mgofTHC, maximal ox­
ygen consumption was measured 
during an exercise protocol that 
employed a multistage, rapidly in­
cremented workload. When this 
marijuana cigarette was smoked, 
oxygen consumption was slightly 
but significantly less than when 
placebo marijuana (containing a 
negligible amount of THC) was 
smoked. Maximum heart rate was 
similar. The mechanism of this im­
pairment in maximal exercise per­
formance may be secondary lo pi e- 
mature achievement of maximal 
heart rate caused by the cardioac- 
celerator effect of THC.
• Ven tila to ry  d rive an d  resting oxy ­
gen c on sum p tion : Results uf stud­
ies of the effects of smoked mari­
juana on respiratory control in 
small numbers of experienced us­
ers have yielded conflicting results. 
One group of researchers noted an
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M a r i j u a n a  s m o k i n g

S trik in g  evidence o l  the con^ei/ncnccs

acute depressant ellect on ventila­
tion Irom smokiny mari juana con­
taining 19.8 mg uf THC. Other in­
vestigators observed significant 
ventilatory stimulation a.i’d an in­
crease in resting oxygen consump­
tion during the hour alter a mari­
juana cigarette containing 11 mgof 
THC was smoked.
It is unclear whether this dis­

crepancy resulted from differences 
in the methodology used by these 
two groups of investigators when 
fneasuring ventilatory responses, 
individual variations in ventila­
tory' response 'j marijuana, or a 
dose-dependent bimodal effect of 
marijuana on ventilatory control.

Long-term effects 

In India and Jamaica, the preva­
lence of chronic bronchitis has 
been noted to be greater a mong ha­
bitual marijuana smokers than 
among nonsniukei s, bul these con­
clusions were based largely on un­
controlled observations. In con­
tra v. a few small-scale studies in 
Costa Rica, Jamaica, and Greece 
failed to find evidence of a higher 
frequency ol pulmonary disease or 
clinically significant physiologic 
abnormalities in habitual smokers 
of marijuana compared with con­
trol tobacco smokers.
These studies, howe\er, were 

flawed by the small si/e and non- 
representative nature ol the sam­
ples of subjects examined, and 
were insufficiently controlled with 
regard io tobacco smoking. In ad­
dition. the cross-sectional design of 
these studies may not have been 
sensitive to the detection of long­
term consequences of habitual 
marijuana smoking within indi­
vidual subjects.
Tennant reported a high preva­

lence of respiratory symptoms and 
tracheal histopathologic findings 
in young, heavy smokers of hash­
ish. (Hashish, which is derived
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M a r i j u a n a  s m o k i n g

N on \ s in k in g  evidence o f short- n nd  hn ig -ienn  consequences

from the resin scraped off the top 
leaves of the cannabis plant, has a 
much higher THC content than 
marijuana, which is usually pre­
pared from the whole leaf.) Ten­
nant r'l'idied 200 patients who re­
ported to a military medical facili­
ty in West Germany with com­
plaints of phary ngitis (75%), rhini­
tis (13%), bronchitis (10%), and/or 
asthma (2%), which were tempo­
rally related to hashish smoking.
Of this group, six patients with 

bronchitis who smoked 50 g or 
more of hashish a month (as well as 
one pack of tobacco cigarettes a 
day) underwent bronchoscopy and 
tracheal biopsies. The mucosa ap­
peared congested in all six, and 
random biopsy specimens of tra­
cheal epithelium showed multiple 
abnormalities, including lossofcil- 
ia, epithelial cell hyperplasia, and 
atypical cells with hvperchromatic 
nuclei. Squamous metaplasia was 
present in one patient, while base­
ment membrane thickening and 
chronic inflammatory cells were 
noted in all six patients. The fact 
that over 90% of the 200 hashish 
smokers also smoked tobacco may 
have biased these results.
A subsequent three- to 24-month 

study found that respiratory symp­
toms were less frequent in seven 
smokers of only hashish than in 23 
smokers of both hashish and to­
bacco, although both groups had a 
similar prevalence (greater than 
70%) of rhonehi, rales, or wheezes. 
Bronchoscopic results revealed 
that the smokers of hashish alone 
did not have ery thema or conges­
tion, which were present in smok­
ers of both hashish and tobacco. 
Histopathologic lesions were also 
fewer in the hashish smokers (two 
of seven subjects) than in the 
smokers of both hashish and to­
bacco (23 of 23 subjects). I lowever, 
the symptomatic nature of the pa­
tients, the method of recruitment,

94

and the small numbers of patients 
examined may have skewed the re­
sults of (he study.
An intermediate-term prospec­

tive study of 29 regular smokers of 
marijuana who markedly in­
creased theirconsumptionur mari­
juana from about one joint a day to 
an average of five joint;; a day for 
six to eight weeks showed a modest 
but significant worsening of sever­
al indices of airway lunctiun dur­
ing the period of increased mari­
juana use. These changes reverted 
to baseline within 14 weeks of ces­
sation of the increased use.
Extrapolation of the marijuana- 

related decreases in lung function 
in these subjects results in a yearly 
decline in forced expiratory vol­
ume in one second about 20 times 
greater than the expected rate in 
nonsmokers (about 30 m  L'vr). This 
markedly accelerated decline in 
pulmonary function predicts the 
development of respiratory dis­
ability within a few short years. 
Since such an outcome should he 
obvious clinically, it is likely that 
these observations represent an 
initial steep decline in pulmonary 
function that would not have pro­
gressed at the same accelerated 
rale even il the subjects had contin­
ued to smoke marijuana more 
heavily than usual. Prospective 
studies are needed to ascertain the 
real rale of decline ol lunglunction 
in smokers or mari juana compared 
with that of nonsmokers, while 
considering the effect of concomi­
tant tobacco smoking.
A prospective, longitudinal 

study of heavy, habitual smokers of 
mari juana (more than two joints a 
day for more than five years), ei­
ther alone or with tohacco, 
smokers of tobacco alone, and 
nonsmokers is currently under 
wav at the University of California, 
Los Angeles. A cross-sectional com­
parison of 144 smokers uf marijua-

THEJOl'RNALOFRESPIRATORY DISEEASES • NOVEMBER 1987



M a r i j u a n a  s m o k i n g

N ow , s trik in g  evidence o l  sho rt- a n i l lonn -tenn  consequences

Why might m a ri ju an a  be more harm fu l than  tobacco?
Daily smoking of only a few marijuana joints appears lo  be com para­
ble with smoking over 20 tobacco cigarettes a day in its effects on the 
prevalence of acute and chronic respiratory symptom s, tracheobron­
chial histopathologic findings, and the number uf alveolar macro­
phages recovered in bronchoalveolar lavage fluid.

One explanation may be that the com ponents oi marijuana smoke 
are more irritating to the lungs than those of tobacco smoke. Com­
parison of the smoke contents of one joint of marijuana u ith those ol 
one unfiltered tobacco cigarette of the same weight reveals many sim ­
ilarities, both qualitative and quantitative, as well as a number uf dil- 
Terences. While nicotine is present jn tobacco but not in marijuana, 
^-tetrahydrocannabinol (THC)— itself a respiratory irritant—and 
more than 60 additional cannabinoid com pounds are present in mari­
juana but not in tobacco. In addition, marijuana smukc contains 
greater than 50% more of the carcinogenic polynudear aromatic hy­
drocarbons ben/anthracene and benzpyrene than is found in tobacco 
smoke, indicating the potential for malignant changes in the airways 
of frequent users.

Another possibility is that more particulates and irritating gases per 
cigarette are deposited and retained in the lungs of marijuana 
smokers than in the lungs of tobacco smokers, possibly because of the 
manner in which each type of cigarette is smoked. To investigate the 
latter possibility, we assessed smoking dynam ics, the amount r f  
smoke particulates delivered to the respiratory tract, and the change 
in the amount of end-expired carbon monoxide while a single m ari­
juana or tobacco cigarette was smoked.

The results indicate lhat marijuana smokers took nearly twofold 
larger pulfs, inhaled the smoke into their lungs 40% to 50% more 
deeply, and retained the smoke in their lungs three to five times long­
er than did tobacco smokers. Moreover, these differences were asso­
ciated with a more than three lim es greater increase in end-expired 
carbon monoxide and a three to four times greater delivery and respi­
ratory deposition ol smoke particulates from a single cigarette of mar­
ijuana compared with that ul tobacco.

na alone, 135 smokers of marijua­
na plus tobacco, 70 smokers ol to­
bacco only, and 97 nonsmokers 
conducted/rum 1982 lo 1985 yield­
ed the following results:
• Smokers of marijuana alone, to­
bacco alone, and marijuana plus 
tobacco had similar incidences of 
acute and chronic bronchitis, 
which were significantly higher 
than those of nonsmokers.
• Habitual smokers of marijuana, 
either alone or with tobacco, had a 
significantly higher frequency of 
abnormalities in tests of large-air­
way function (airway resistance, 
specific airway conductance) than 
nonsmokers.
• Regular smokers of tobacco, irre­
spective of concomitant marijuana 
use. had a significantly higher fre­
quency of abnormalities in tests of 
small-airway 'unction and diffus­
ing capacity than nonsmokers.
• Habitual smokers of both mari­
juana and tobacco, but not smok­
ers of either substance alone. had a 
significantly higher frequency of 
nonspecific airway hyperreactivi­
ty than nonsmokers,
From a functional standpoint, 

therefore, habitual marijuana 
smoking appears to have its major 
impact on the large airways, while 
tobacco primarily affects the pe­
ripheral airways and alveolated re­
gions of the lungs.

Bronchoscopic findings
The previously mentioned findings 
of chronic respiratory symptoms 
and functional abnormalities in a 
relatively high proportion of habit­
ual, heavy marijuana smokers 
were complemented by broncho­
scopic biopsy results in a subset of 
subjects from the same cross-sec­
tional study.
We found airway hyperemia in 

88% of 16 smokers of only marijua­
na, 92%of 13 smokers of both mari­
juana and tobacco, 100% of six

smokers of only tobacco, and 25% 
of four nonsmokers (Figure I). 
Light and scanning electron micro­
scopic evaluation of proximal air­
way biopsy specimens showed two 
or more histopathologic abnor­
malities in all smokers (Figures 2 
and 3). Squamous metaplasia was 
observed in all smokers of both 
marijuana and tobacco and in ap­
proximately 50% of the smokers of 
marijuana or tobacco alone.

Hypeiplasia of basal and goblet 
cells was more prevalent in the 
marijuana smokers (80%) than in 
the combined smokers (50% to 
67%) or the nonsmokers (0%). 
Further, cellular disorganization 
was more prevalent in the marijua­
na smokers (53%) than in the other 
groups.
These results indicate lhat rela­

tively young, habitual, heavy mari­
juana smokers have a high inci-
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Analysis of the mainstream smoke of a single marijuana cigarette and a single tobacco cigarette
Marijuana Tobacco

Gas phase
Carbon monoxide 
Volume % 3.99 4 58

mg 176 20.2

Carbon dioxide 
Volume % 8.27 9.38

mg 57 3 65

Ammonia (m 3) 228 198

Hydrocyanic acid (gg) 532 498

Isoprene(Mg) 83 310

Acetaldehyde(Mg) 1.200 980

Acetone 443 578

Acrolein (/jg) 92 85

Acetomtnle (Mg) 132 123

Benzene(Mg) 76 67

Toluene (Mg) 112 108

Dime'hylmtrosamine
(ng)

75 84

Methylethylmtrosamine
(ng)

27 30

Marijuana Tobacco

Particulate phase
Total particulate 
matter, dry (mg)"

22 7 39 0

Phenol (Mg) 76 8 138.5

o-Cresol (Mg) 17.9 24
f

m-andp-Cresol (Mg) 54.4 65

2.4- and 2,5-Dimelhylphenol
(pg)

6.8 14.4

Cannabidioi (Mg) 190 —

Ĵ -Tetrahydrocannabmol (Mg) 820 —

Cannabmol (Mg) 400 —

Nicotine (Mg) — 2.850

Naphthalene (ng) 3.000 1.200

1-Melhylnaphthalen? (ng) 6.100 3.650

2-Methylnaphthalene (ng) 3.600 1.400

Benzfajanthracene (ng) 75 43

Benzojajpyrene(ng) 31 22.1

'Thp rplprpnrp man/liana nga ip llp  is 8 5  mm and I MS mg tnp rplprpnce to­
bacco og a ie tle is  8b mm and  I KXJmg
"There is JO 7 mg o l dry paniculate mallei in S'dPSfeam nianiu .v .I smche 
an d 57  3  ma in sidesirpam tobacco smoke
Peproduced hem Cohen S Tashkin DP teds) Maniuana Smoking and Its f  I 
lects un the Lung New York The American Council on Mari|u.w,i ana Oini" 
Psycnoacl've Drugs. Inc. 1981

dence of abnormal airway appear­
ance and tracheobro v;hial hislo- 
pathologic findings, i respective of 
concomitant tobacco smoking, jus­
tifying the concern about potential 
long-term clinical sequelae, such 
as the development of chronic air­
way disease and lung cancer. 
Moreover, the combined habit of 
marijuana and tobacco smoking 
could have additive or possibly 
synergistic effects on the airways.

Additional studies using bron­
choscopy have also provided im­
portant information about the ef­
fects of habitual mari juana smok­
ing on bronchoalveolar cell popu­
lations: The total number of cells 
and the number of alveolar macro­
phages recovered in bronchoalveo­
lar lavage (BAL) fluid are signifi­
cantly increased in smokers of 
marijuana and/or tobacco. The 
number of neutrophils from BAL

fluid is significantly higher in 
smokers of both marijuana and to­
bacco and smokers ol tobacco only 
than in nonsmokers. Preliminary 
ultrastructural evaluation ol alve­
olar macrophages from marijuana 
smokers indicates a greater variety 
of large, complex, frequently mul­
tilayered cytoplasmic inclusions 
than is seen in macrophages of 
nonsmokers or tobacco smokers. 
With respect to function, the mnc-
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rophages from marijuana or to­
bacco smokers exhibit decreased 
killing of C and ida  a lb ic an s ; the 
clinical significance of this micro­
bicidal delect is as yet unknown.

Otherpotentlal complications

• B a r o t r a u m a : Isolated occur­
rences of pneumothorax and/or 
pneumomediastinum have been 
reported in association with mari­
juana smoking. In these instances, 
the barotrauma was believed to be 
caused by an increase in intratho- 
racic pressure from Valsalva's m a­
neuver during breath-holding after 
deep inhalation of the smoke.
• E ffec ts on  p la sm a  theophy lline  
c lea rance : Hydrocarbon compo­
nents of marijuana (and tobacco) 
smoke can induce hepatic micro­
somal enzymes to speed up the 
metabolic breakdown of theophyl­
line. As a result, plasma theophyl­
line clearance is increased and se­
rum theophylline half-life is short­
ened in habitual marijuana (and 
tobacco) smokers who are taking 
theophylline. In patients treated 
with theophylline, therefore, it is

Figure 1 —
Increased hyper­
emia (>l the tra­
cheobronchial 
wall is a com ­
mon broncho- 
scopic find inn in 
heavy, habitual 
marijuana 
smokers.

important to inquire about a his­
tory of regular marijuana smoking, 
as well as tobacco smoking, be­
cause such practices can influence 
dosing requirements.
• P u lm on a ry  effects o f  m a r i ju a n a  
con tam in an ts : Government efforts 
to control marijuana use have in­
cluded spraying of marijuana 
fields with paraquat, a herbicide 
that can cause severe oxidative 
lung injury if swallowed in a con­
centrated solution. When instilled 
into the lungs of experimental ani­
mals paraquat causes pulmonary 
edema, eventually leading to lung 
fibrosis. However, since paraquat 
is largely destroyed bv the heat of 
combustion, only a minute frac­
tion of this compound is released in 
the smoke of paraquat-contami­
nated marijuana. Moreover, since 
paraquat is highly water-soluble, 
the small fraction that does survive 
pyrolysis is likely to be largely re­
moved by absorption in the mois­
ture of the upper airways.
Paraquat, when pyrolyzcd, is de­

graded to a hipvridine, a respira­
tory irritant. Therefore, the cough

and hemoptysis lhat have been re­
ported after paraquat-contaminat­
ed marijuana was smoked are most 
likely caused by respiratory tract 
irritation from bipyridine or other 
combustion products in marijuana 
smoke, rather than from paraquat 
itself. However, the possibility of 
chronic pulmonary fibrosis devel­
oping after repeated exposure to 
even minute quantities of para­
quat by heavy, habitual users of 
contaminated marijuana cannot 
be completely discounted.
Contamination of marijuana 

with Asperg illu s fum igan ts can 
cause lung disease in humans, as il­
lustrated by two case reports— one 
of a patient with allergic broncho­
pulmonary aspergillosis and an­
other of A:spergillus pneumonitis in 
a young patient with impaired im­
munity that developed al ter smok­
ing several pipcsful of mari juana 
contaminated with the fungus. In 
addition to fungal contaminants, 
potentially pathogenic gram-nega­
tive bacteria have also been found 
frequently as contaminants of 
marijuana.
Mari juana is sometimes smoked 

by cancer patients to prevent che­
motherapy-induced nausea. How­
ever, unless the marijuana ch . 
rettes are sterilized before use to 
eliminate potential pathogens, se­
rious pulmonary infection could 
ensue because these patients al­
ready have impaired lung antimi­
crobial defenses due to malignancy 
and immunosuppressive drug 
therapy. Marijuana smoke may 
also have a direct effect on the abil­
ity of alveolar macrophages to 
phagocvtize and kill potential 
pathogens which could further 
predispose patients receiving che­
motherapy to lung infections.

F U T U R E  STUDIES

The nature, extent, and clinical sig­
nificance of the pulmonary conse­
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quences of habitual marijuana 
smoking have not yet been ade­
quately defined. Further studies 
are needed to assess the long-range 
impact of habitual marijuana 
smoking on respiratory symptoms, 
lung dysfunction, tracheobronchi­
al histopathologic findings, and al­

veolar macrophage structure and 
function. The long-term effects of 
marijuana smoking on immuno­
logic and nonimmunologic de- 
fensesaeainst lung injuryalsonced 
further evaluation.
Additional research is needed to 

evaluate the interactive effects of

tobacco and marijuana on the 
lungs and to determine the extent 
to which marijuana-related abnor­
malities in lungstructureand func­
tion can be reversed with cessation 
ol smoking.
In recent years, smoking of co­

caine "freebase," including dealer-

~ »T 7 r

. v i ^ i.. ‘y  _

* . k ' V ,  . ^  v-

.  * S i V  ^  ^  • ' »  - »  ^  ** - f  ' •
•  * * • r.,

!* %. 
'JL i

v - ' i j t A }  -

t*. , •M  . Vf

•* ^  t r  ^  n t*
c> *.•* ~  *•-

^  u e J L - V v  f - ’'  m

* V*- 

®  *

A ' V  V  M ’ •

^  ‘ ^  4 k
%  & <> *  ~

k  %  - »  ■* 0 « 5  _  1 .r

*  *■ *  "  •
F  k  ’ « •

Figure 2 -  O ccasional goblet cells and numerous ciliated  
epithelial cells are the normal [iodines o f  light m icroscopic 
evaluation of a hronchicl biopsy specimen from a healthy 
nonsmoker (A) I x 150). In contrast, basal and goblet cell hy­
perplasia, intraepilhelial inflammation, and numerous m u­
cus-filled goblet cells are evident in the bronchial biopsy speci­

men from a marijuana smoker IB and C) I x 250).
The bronchial mucosa specim en from a marijuana p in - to ­

bacco smoker reveals loss o f  normal ciliated epithelial cover­
ing and replacement by squam ous epithelium, indicating  
squamous metaplasia. Note the m ito tic  figure present in the 
center of the m ucosa ID)I x 250).
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Figure 3 — A uniform cosvr o f  fine \ i l l i  is 
shoss’n in the scanning electron micrograph  
o f  the bronchial m ucosa specim en o f  a 
healthy nonsmoker (Al (x  2,0001. How'c\lcr, 
replacement o f  cilia ted  cells by numerous, 
rounded m ucus-containing goblet cells is 
found in the bronchial mucosa o f  a m ari­
juana smoker (BI (x  2,000). In a m arijua­
na plus tobacco smoker, the bronchial m u­
cosa reseals se \eral large, flattened squa­
m ous cells and the loss of norm al ciliated  
cells (Cl (x  2 ,0001.

prepared alkaloidal cocaine 
("crack"), has become increasingly 
prevalent in our society, especially 
among habitual smokers of mari­
juana. Therefore, future studies 
also need to address the indepen­
dent and interactive effects of 
smoking cocaine and marijuana on

various aspects of pulmonary 
structure ?md function.

W H A T  VOU C A N  D O

Since habitual marijuana smoking 
has significant effects on health, it 
is important for us to ascertain, 
through nonjudgmental history

taking, whether and towhat extent 
our patients smoke marijuana. 
This information can be clinically 
useful in several wax’s.
• Symptoms of bronchitis can be 
due to marijuana smoking and 
should resolve following cessation 
of marijuana use. ►
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• A liislury of marijuana binokiug is 
occasionally associated with oth­
erwise unexplained hemoptysis or 
pneumothorax.
• Marijuana use could predispose 
to pulmonary infection, especially 
in patients with preexisting im­
pairment in immunity.
• In patients receiving therapy 
with theophylline, inadequate se­
rum levelscould result from the en­
hancement of hepatic clearance of 
theophylline by components in 
mari juana smoke.
• Several lines of evidence strongly 
suggest lhat habitual marijuana 
smoking may be a causative factor 
in the development of bronchogen­
ic carcinoma.
The latter possibility is further 

supported by the several-fold 
greater deposition in the lower re­
spirators' tract of tar particulates 
from the smoke of one marijuana 
joint compared with that from one 
tobacco cigarette. However, there 
is a long lag period between initia­
tion of daily exposure to tobacco 
tar and the development of frank 
neoplasia. Moreover, smoking-re­
lated pulmonary malignancy will 
develop in only a small, albeit sig­
nificant, percentage of smokers.
For these reasons, it will be diffi­

cult todocumentempiricallva link 
between heavy, habitual marijua­
na smoking and lung cancer. In the 
case of tobacco smoking, this link 
was established by autopsy and 
epidemiologic studies, To permit 
pathologists and epidemiologists 
to ascertain an analogous associa­
tion for mari juana, we need to ask 
patients about their marijuana 
smoking habits and to include this 
information in the medical record.
A strong physician message to 

patients informing them of what 
we do know about the harmful ef­
fects of mari juana on the lung and 
other organs may persuade some of 
them, especially those with man-
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juana-related symptoms, to quit 
smoking.
Patients and parents of children 

who smoke marijuana who want 
further advice and assistance can

contact the following organiza­
tions: PRIDE (Parent Resource In­
stitute for Drug Education), At­
lanta: National Federation of Par­
ents for Drug-Free Youth, Silver

Springs, Mary land; The American 
Council for Drug Education, Rock­
ville, Maryland; or their local 
chapter of the American Lung As­
sociation. □

The authors recommend these 
references for physicians seeking 
further information:

•  Barbers RG, Gong H Jr, Tash­
kin DP. et al: Differential exam i­
nation of bronchoalveolar lavage 
cells in tobacco cigarettes and 
marijuana smokers. Am Rev Re­
s p ir  D is  1987:135:1271-1275. 
Bronchoalveolar lavage yielded 
about two to three times as many 
alveolar macrophages from the 
lungs of marijuana-only or to­
bacco-only smokers than from 
nonsmokers.

•  Gong H Jr. Fligiel SEG. Tash­
kin DP. ct al: Tracheobronchial 
ch an ges in h eavy , h abitual 
smokers of marijuana with and 
without tobacco. Am Rev Respir 
D is  1987;136:142-149. M icro­
scopic abnormalities were seen 
in both marijuana and tobacco 
smokers, with a possible addi­
tive effect in those patients who 
smoked both.

•  H offm ann D, Brunnem ann  
KD, Gori BH. cl al: On the carci­
nogenicity of marijuana smoke. 
Recent Adv Phytochem  1975;9: 
63-81. Comparison of the smoke 
contentsofa marijuana joint and 
a tobacco cigarette revealed 60 
cannabinoid com pounds in mar­
ijuana lhat are not in tobacco, 
and about 50% more of ihecarei-
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nogeric polycvclic aromatic hy­
drocarbons in marijuana.

•  Institute of Medicine: M arijua­
na and Health. Washington DC. 
National Academy Press, 1982. 
An excellent review of published 
reports concerning the health ef­
fects of mari juana prepared by a 
distinguished panel of scientists.

•  Tns'hkin DP, Coulson AH, Clark 
Va, el al: Respiratory sym ptom s 
and lung function in habitual 
h eavy  sm okers ol m arijuana  
alone, smokers of mari juana and 
tobacco, sm okers o f tobacco  
alone, and nonsmokers. Am Rev 
Respir Dis 1987; 135:209-216. Re­
sults revealed a significantly and 
comparably higher prevalence of 
acute and chronic respiratory 
sym ptom s in all the smoking 
groups compared with the non- 
smokers. Tobacco smoking was  
associated with impairment in 
diffusing capncitv and small-air- 
way function, while marijuana 
sm oking adversely in lluenced  
large-airway function.

•  Tashkin DP. Shapiro BJ. Frank 
IM: Acute puimonarv phvsiolog- 
ic effects o f smoked marijuana 
and oral 9-lelrahvdnx'annabinol 
in healthv voung men. N F.npl J 
M ed  1973:289:336-341. Study  
participants smoked five joints a 
day instead of their customary

one for six to eight weeks and 
showed a dose-related decrease 
in large:- and small-airway func­
tion; these changes reverted to 
baseline w^thm one to four weeks 
of cessation of heavy daily mari­
juana use.

•  Tashkin DP, Shapiro BJ, Lee 
YE. et al: Subacute effects of 
heavy marijuana smoking on 
puimonarv function in healthv 
men. N E n tfJ  Med 1976:294:125- 
129. Smoking of mat i juana was 
followed almost im m ediately by 
significant bronchodifaiion that 
lasted al least one hour; str oking 
of tobacco resulted in mild tran­
sient bronchoconstriction . in ­
gestion o f J Q-tc: rahydrocannabi- 
nol produced dose-dependent 
bronchodilation with a peak ef­
fect at I '/• to three hours and a 
duration of four to six hours.

•  Tennant FS Jr: Histopatholog­
ic and clinical abnormalities in 
the respiraloiy system  in chronic 
hashish smokers. Stihst Alcohol 
Actions M isuse 1980;1:93-100. 
Bronchoscopy revealed exten­
sive histopathologic abnorm ali­
ties in smokers of both hashish 
and tobacco, but fewer changes 
in those who smoked only hash­
ish or tobacco, suggesting an ad­
ditive or svnergistic effect on air­
way pathology.
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P r o c e e d i n g s  A m e r i c a n  M e d i c a l  A s s o c i a t i o n  
House  o f  O o l o t j a t e s  
D e c e mb e r ,  1 9 80

Report:  3
(1 -60)

S u b j e c t : 

P r e s e n c e d  b y :  

R e f e r r e d  c o :

Marijuana i n  the '80s

Rogers J.  Smith,  H. D . , Chairman

Reference Committee E
(Grant V. Rodkey, M.D. , Chairman)

1 I t  i s  perhaps i r on i c  that  concomitant  wi th emerging t h e r a pe u t i c  y o s s i -
2 b i l i t i o s  for  cannabis and i t s  c o n s t i t u e n t s ,  new ev i dence  has appeared that
3 marijuana i s  hazardous to h e a l t h .
4
5 On the one hand, uo are at  the threshold  of  providing  symptomatic
6 r e l i e f  to some p a t i e n t s  who s u f f e r  e x tr e c e  nausea from cancer chemotherapy
7 and for  whom e x i s t i n g  a n t i - e m e t i c  agents  are i n e f f e c t i v e .  On the ocher
S hand, wc face  the growing prospect  o f  an a p p r e c i ab l e  number of  mari juana
9 users  i ncurr i ng  p h y s i o l o g i c a l  and p s y c h o l o g i c a l  impairment.

10
11 Marijuana i s  the drug o f  the young.  More than t wo - th i rd s  o f  IS cc 25* * t \
12 year old persons in the United States have tried it on at least one occasion.''*
1 3  Some have been chronic users. For the children, adolescents and young adults
1 4  who do smoke marijuana regularly there is considerable risk ahead. Hie risk
1 5  for them, and for society, is of a nature and magnitude that belies the char-

1 6  accerization of marijuana as a "soft drug." It can be hard on ics user, and
1 7  inflict a great deal of harm.

18
19 The Council on Scientific Affairs has on two previous occasions caileo
20 attention to the health aspects of marijuana use. In a report adopted by
21 the House of Delegates in December 1977 (Report D: 1-77), the Council expressed
22 concern over evidence of a range of adverse effects that had been appearing
23 In the scientific literature. Two years later, in December 1579 (Report I:
24- 1-79), the Council reaffirmed its concern to the House, and emphasized in
25 particular the dangers of pulmonary involvement and possible c a r c i n o g e n e s i s . ^

26 The Council also took cognizance of investigations into possible medical
27 applications of marijuana, and urged chat research be more rigorously designed

28 and conducted in the future.

29
30 In adopting the second Council report, the House asked the Council'to

31 prepare a subsequent report on "(1) increased regular use of marijuana by
32- vouch, (2) the proliferation of th*’ paraphernalia industry and so-called
33 'headshops,' and (3) the subverting of r D A  lavs and regulations by scace

34 laws thac legalize marijuana use for medical purposes."

I

This report was developed for the Council on Scientific Affairs by a special 

panel on drug abuse consisting of Joseph H .  Fkcm, >1. D. , Chicago, chairman;

Henry Urill, M. D. , Brentwood, Long Island; Sidney Cohcr., M. D. , Los Angeles;
David E. Smith, M. D., San Francisco; ana Jokicni Takar.ir.e, M. D., Los Angeles. 

Rogers J. Smith, M. P., Foreland, Oregon, chairman of the Council, participatea 
as an ex-officio member of the panel.

.. Past House Action: A~C07212; 1-79 fl 78-181 ; 1-77 : 133-193

O



/  1  .* Then', in July 1980, the House referred to Che Council Resolution 3,-

2 '.introduced by the Wisconsin delegation, rroP°sin»- that. In view of graving

3 evidence of health hazards, the AMA "officially declare marijuana to be a

4 'dangerous drug."

5 .
6 This report, which constitutes a response to these requests, comes in

7 the vak 3 of three documents released earlier this year by the National Insti-

8 tute on Drug Abuse (NIDA):' Marijuana and health: 1980.^ )  HEW's eighth annual
9 .report to Congress; A Drug R e trospect: 1962 to 1980; O )  and The National

10 Survey on Drue Ahuse: 1V79 C1) Taken together, these publications paint a

1 1  disquieting piccurc of a growing proportion of young people exposing them-

1 2  selves to dangers chat no longer are in the area of tenuous speculation.

13
14
15 Use of Marijuana hv Youth
16
17 . NIDA's latest national survey reflected significant changes in marijuana
18 usage from 1971 to 1979.CD
19
20 In 1971, one of 10 adolescents aged 14 and 15 reported ever using the
21 .drug. By 1979, the rate for this age group had tripled, climbing to 32 per
22 cent. In the same period life tire prevalence for 16 and 17 year olds had

23 risen from 27 per cent to 51 per cent.
24
25 Looking at the 12 to 17 year olds who said in 1979 that they smoked mari-

26 juana on a fairly regular basis, the survey showed that 8.4 per cent reported
27 using the drug on five or more days during the previous month. Over 22 per

28 cent of young adults (18 to 25 years old) reported this frequency of usage.
29 These figures, based as they are cn a survey of households, undoubtedly are

30 conservative; it can be assumed that a sizable number of chronic users detach ,  •
31 themselves from family settings, and that students living away from home —
32 who were not interviewed —  might include a proportionately larger number of

33 regular users than the surveyed population.
34
35 . Although the NIDA survey indicated that only 8 per cent of 12 and 13 year

36 old children in 1979 had ever tried marijuana, this figure is a third larger

37 than the percentage of children of that age in 1971 who said they had ever
38 used it. Moreover, other surveys conducted in two states found a greater

39 proportion of children than this who used marijuana. In 1978, one in five

U0 .8 th graders questioned in Maryland said they were currently smoking marijuana,

41 and one in 11 S3 id they were doing so daily or several times a veck.(°) In

42 Maine the same year, 56 per cent of 13 to 15 year olds who were sampled said
43 .they had used the drug at least once, and 42 per cent reported being regular

44 users.

• .

46 * As pointed out in the two previous Council reports on marijuana, regular

47 use can constitute a hazard for anyone; especially vulnerable, however, are

48 children and adolescents, who arc in crucial phases of psychological and

49 physiological development. Additional findings of adverse effects of mari-

50 juana use in animals and humans, coupled with evidence of substantial regular

51 use by young people, therefore have serious implications for the health of a

52 new generation.

f
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Sense of the major recent findings as summarized ir. the 19S0 Marijuana 

and Health report ( that have particular relevance to ycurh can be 

grouped under the headings of brain function, psychometer effects, repro­

ductive function, pulmonary involvenent, and psychopathology.

It should be emphasized that most deleterious effects are related to 

chrcnic or consistent, as opposed to episodic, use of r.arijuana. Metabolites 

of delta-9-tecrah;’drocar.::.!tii:iol (THC) can be found in fatty tissue for up to 
eight days following ini.;:!. *, so that a cumulative build-up tikes place with 

regular use. (Till! is tin* most prominent psyc'no.vctive ccr.aar.er.t of marijuana.) 
The quality of the marijuana is also significant; in this r=gard, it is note­
worthy that cannabis preparations in use tccav are as r.uch as five tir.es as 
potent in THC content as those available five years ago.

Brain "unction

Conclusive evidence of macroscopic brain damage is Inching. Microscopic 
cellular changes, however, have been found in brains of rhesus r.cr.keys who 
received the equivalent of one marijuana cigarette daily for six months.
Similar measurements have noc been made in humans.

Yet, the possibility that such changes, which may cr r.sy r.ot be reversible, 
can cake place in man as well as in another primate car.r.ot re dismissed out 

of hand. Mot cover, damage does noc necessarily have to be visible to result 

in impaired mental functioning. '

In that regard, there are abundant anecdotal report.?, if r.ct controlled 

studies, on the lack of academic drive on ui*.e part of students who regularly 
use high doses of marijuana. Long-term sedative and other effects frcm 
chronic intake may combine with acute intoxication effects to initiate or 
to reinforce inattention to schoolwork or the wish to crcp cut.

The NIDA r e p o r t ^ )  alludes to "dozens of experimental studies" which 
consistently have shown adverse acute effects of marijuana, use cn cognition 

nnd immediate memory; so that for "substantial numbers of high school students 
(who) are using marijuana during the course of die school cay...a detrimental 
effect on their classroom functioning and knowledge acquisition" is likely.

Psvchcnotor F.ffocts ' \

The Council in its 1977 **eport on marijua: a singled cut motor vehicle 
crashes as potentially the most serious consequence of psyzhcr.ctor impairment 

resulting from acute intoxication. Subsequent studies have indicated that 

as many as eight of ten marijuana users sometimes urive when they arc "high."^a  ̂
NIDA predicts that "as use becomes increasingly common ar.d socially acceptable 

and as the risk of a-rrcst for simple co.ssessiou decreases, more users are 
likely to risk driving while high."(4)

A recent study in California, involving blood samples of 1,800 motorists 

arrested for driving while intoxicated, detect.-:! marijuana ir. 16 prr con: of 

the cases, nearly all of tlu-.n in conjunction with the prcser.ee of alcohol. (9)



The concomitant use of marijuana 3rd alcohol, which is quite common, 

has its greatest implications in the area of highway satecy. Reduction in 

reaction time, poor cognition and impaired coordination that have been 

observed with the use of either substance alone are markedly amplified 

when the two drugs are taken in combination. O O )

Reproductive Function

Possible disturbances in endocrine function of adolescents and young 

adults are of greatest interest insofar as they adversely affect sexuality 
and reproduction. In 1977, the evidence for such effects was sparse. Mow, 

although inconclusive and often preliminary, there is a growing body of 
data from studies of chronic heavy use in animals and humans that poinc to 

diminished fertility and that substantiate danger to the fetus.

For males, there is conflicting evidence regarding the lowering of 
testosterone levels, especially as to whether such effects are long-term 
and attendant upon chronic use, or transitory as a result of acute admin­
istration. In either case, interesting research qucsctons can be raised 
concerning aphrodisiac qualities of marijuana that have been alleged by 
some users. Reduced sperm counts, which were found in one controlled study, 
probably are not as significant for decreased fertility as r.ra abnormalities 
in structure and impaired motility, also detected in sperm in this study.

For females, chronic marijuana use may cause abnormal menstruation, in­
cluding failure to ovulate, and fetal damage. Menstrual orobler.s were evi­

dent in a controlled study of street users in Sc. Louis,(*~) although concomi­
tant use of alcohol by seme of the subjects could have had seme influence an 

the results. Experiments with rhesus monkeys have implicated THC as a dis­

ruptive influence on the reproductive system, with effects apparently mediated 
through inhibition of pituitary gonadocropin secretion, ar.c also possibly 
through direct action on reproductive tissues.(13) in another study, female 

monkeys created with THC over a period c: three to five years at levels com­

parable to daily human consumption of one or two marijuana cigarettes, suf­
fered four tines the incidence of fecal deaths, abortions and resorptions 

as did drug-free controls.(1^) Although demonstrable fetal effects have been 
largely embryocidal, Che possibility of abnormal fetal development as a result 

of the mother smoking marijuana during pregnancy cannot be ruled out.

Pulmonary Involvement
\

The two previous Council reports cited evidence of bronchial impairment 
and lung damage, including carcinogenic risks, associated with chronic and 
heavy marijuana smoking, and with combined marijuana and tobacco use. Addi­
tional supporting data come from a study done with rats who inhaled marijuana

smoke daily for a period of one-eighth to, one-half their 11'*e spans and suf­
fered degenerative changes in their lungs more severe than chose caused by
c i g a r e t t e  t o b a c c o . ( 1 3 ) .

Although the degree of comparability of marijuana and tobacco smoke in

pulmonary effects is still debatable, • one scudy of bronchoconscrictior. found



/
1 that smoking less than one marijuana cigarette per cay diminished vital
1 capacity of the lungs as much as smoking 16 tobacco cigarettes. (16) Be­
il cause smoking several marijuana "joints" daily is act unusual among young
4 pf’pplc, their risk of incurring pulmonary problems be far greater than
5 that of heavy users of tobacco- The combination of tobacco and marijuana
6 smoking, a common practice, io probably additive in its pulmonary side efrects.
7
8 The 1979 Council report also dealt with the issue of spraying marijuana
9 crops with paraquat, a herbicide found to have possible toxic pulmonary effects,

10 although no evidence of paraquat toxicity in humans from smoked marijuana
1*. has been noted. This spraying reportedly has been discontinued; nevertheless,
12 it would be advisable, in any future consideration cf applying herbicides
13 to marijuana plants, to determine and evaluate the health hazards of the
14 chemicals involved before actually putting that into use.
15 

1.6
17 P sychopathology

1 8
19 It has been known for some time that narijusr.a use can produce panic
20 reactions, flashbacks and ochcr cmocional disturbances, and that children
21 and adolescents are at high risk psychiacrically when they abuse psycho-
22 active substances.
23
24 It is now also clear that persons with a history of schizophrenia or
25 other major mental disorders place themselves in j e o p a r d y  by using marijuana,
26 because even acute use has been shown to precipitate psychiatric symptoms in
27 such individuals.
28
29 The fact that the marijuana being smoked today is far more potent than
30 that used just a few years 2 go may bring an increasing number of psychiatric
31 casualties into emergency rooms, crisis centers, and physician's offices.
32 It night also produce confirming evidence of the "cannabis psychosis" reported
33 in other countries where typical dose levels and drug potency have been higher
34 than those heretofore found in the United States.
35 
36-
37 Implications of the Research
38
39 Marijuana ij? a dangerous drug. A growing body of evidence from both
40 animal and human studies and from clinical observations attests to its
41 deleterious effects on behavior, performance, and functioning of various
42 organ systems. There undoubtedly must be improvement in research design
43 and techniques before definitive incontrovertible cata can he secured in
44- certain areas. But that is no reason to hesitate in calling attention to
45 the potentialities for harm as chey become clearer and more widespread.
46
47 In view of the evidence of possible- adverse effects of marijuana use,
48 the sale of, or other tra; i  ickinr. in. marijuana should be subject co strin-
49 gent penalties and vigorous nroserurion.
50
51 The AMA has long opposed excessive and unrealistic penalties for posscs-
52 sion of small amounts of this drug for personal us;. Nevertheless, legislative
53 action that is designed to moderate penalties for possession should bo of
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B e h a v i o r a l ,  P s y c h o s o c i a l ,  a n d  A c a d e m i c  

C o r r e l a t e s  o f  M a r i j u a n a  U s a g e  i n  A d o l e s c e n c e

A Study of a Cohort Under Treatment

Richard H. Schwartz. MD.*}: Norman G. Hoffmann, PhD .t Richard Jones .  MD*

In  1985 app rox im ate ly  120,000 American high school seniors smoked m arijuana da ily . W e 
interviewed 35 m iddle-c lass, cannabis-dependent adolescents with a mean age o f  16 years who 
were patients in a d rug  treatment progTam. The patients a lso completed a lengthy self-assess­
ment questionnaire designed to elicit in form ation on drug-related prob lem s. O u r resu lts show 
that fam ily  harm ony, schoo l attendance, and school achievement deteriorated once these young 
p c o p T c  began to use m ariju ana  al least 4 i U'{HTk'.TTigTdlloTPlI f f  B b 'I I J t l U lJ m i l  noted:
remaining away from  home without permission o r parenta l knowledge fo r  at least 7 consecutive 
days (29%), a D o r  F grade average on the last report card before they entered the d rug  treatment 
program  (43%), invo lvem en t in a m otor vehicle accident when the d riv e r was under the in flu ­
ence o f  m arijuana (26%), suicide attempts (20%), and convincing a "m a riju ana -n a ive " younger 
sib ling to smoke the d rug  (20%). Despite such seem ingly apparent signs o f  possib le d rug  use by 
these 35 adolescents, a m etn  lime o f  12 months elapsed before parents suspected the ir c h ild ren 
o f  m arijuana abuse. In  many cases mental' health prO lessiunais'consultca by a number at the 
child ren when they were using drugs were likewise unaware o f the m arijuana abuse.

i HE P R O P O R T IO N  o f  high school seniors who 
admit to smoking marijuana daily has declined from 
a peak o f  10.8 percent in 1978 to five percent in 
1985.' T h u s .  120,000 sen iors  in A m erican  high 
schools intoxicate themselves daily by smoking mari­
juana. T h e  average age of  first-time users o f  mari­
juana is currently between 13 and  14 years. O f  all 
young people who smoke marijuana even once, an
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estimated 10 percent will progress to daily use o f  the 
drug. '

Previous claims that marijuana is not injurious to 
health were based in large measure on the results o f  
studying the effects o f  relatively low-poiency C an­
nabis smoked by large numbers o f  young adults be­
tween 19G0 and 1973. Today, ordinary  marijuana, 
at 3.6%' A9-tctrahvdrocannabinol (THC), has four 
limes the potency v i the  marijuana generally smoked 
during the 1970s.1 Indeed, marijuana is now a bit 
more potent in A9-THC than hashish, a t least in the 
U n ited  S ta tes .1 S insemilla (seedless m a r i ju an a ) ,  
which adolescent "aficionados” p re fe r  and  use al­
most cxclusis-cly when available, contains an average 
of  7% Ag-fTHC).* T h is  is approximately six times 
the concentration o f  most marijuana smoked in 1975 
and twice the concentration o f  A 9-TH C  in hashish.
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I n h i b i t i o n  o f  C e l l u l a r  M e d i a t e d  I m m u n i t y  in  

M a r i h u a n a  S m o k e r s

. A b s t r a c t .  The ce llu la r m ed iated  im m un ity  o /  S I  young  ch ron ic  m arihuana  
sm o ke rs , as evaluated by the lym phocy te  response in v it ro  lo  a llogene ic ce lls  
a n d  to  phyrohemagg lttlin in , was sign ificantly decreased and  s im ita r to that o /  
p a te n ts  In whom  im pa irm en t o f  T  { thym us de riv ed J c e ll Im m un ity  is know n to  
o c c u r .  Th is inhibition o l  h lm togenesis m ight he re la ted  to an im pa irm en t o l  D N A  
synthesis.

I*, h a s  been p re v io u s ly  r e p o r t e d  ( I ) 
l h a l  i l * : l l a - 9 - l c t r a h > d r o c a n n a b in o l  (A ° -

C~ H C ) ,  a  p s y ch o a c l i v e  su b s ta n c e  o f  
utm ahis, w h e n  ac in in i s t e rc d  t o  r o d e n t :  

a l te r s  t h e i r  c e l l u l a r  m ed ia t e d  im m u n e  
r e sp on s i v e n e s s ,  and  ii w a s  suggested 
taint s im i l a r  changes m igh t  a l s o  o c c u r  
in  m a n .  tn c u r  s tudy  the m ix e d  l y m p h o ­
c y t e  c u l t u r e  ( M L C )  an d  p h y t o h e m a -  

.  g lu t i n in  ( P H A )  re sp on s iv ene s s  o f  . 5 1  
m a r i l r . i a o a  sm o k e r s . I o  t o  3 5  y e a r s  o l d  

. (m e d i a n  age 2 2 ) ,  were s tu d ie d .  O n ly  
, .  - s u b je c ts  w h o  had  used C annab is  p r o d ­

u c ts  ( a t  the  ex c lu s io n  o f  o t h e r  d ru g s )  
a t  l e a s t  o n c e  a week ( a v e r a g e  f o u r  
t im es  a  w e e k )  t o r  at l e a s t T ‘ ) c a r  t l t ' i l r -  

' a g e  -i y e a r s )  w e re  se lec ted  l o r  this 
in v e s t ig a t io n .

E ig h t y - o n e  h e a l th y  v o iu n t e e r s ,  2 0  to 
7 2  y e a r s  o f  a g e - (m e d i a n  age  4 4 )  w e re  
used  as c o n t r o l s .  P u r i f i e d  l y m p h o c y t e  
s u sp e n s io n s  w e re  p re p a re d  f r o m  f r e sh  
s am p le s  o f  v e n ou s  b lo o d  b y  t h e  F i c o l l -  
I s o p a q u e  d en s i t y  g rad ien t  m e t h o d  ( 2 ) .  
A  m i c r o c u l t u r c  sys tem  w a s  u sed  f o r  
s c r e e n in g  o f  c e l l u l a r  r e sp o n s i v e n e s s  ( J ) .  
F o r  Ih e  M L C  test, I x  1 0 r* r e s p o n d in g  
c e l l s  w e r e  in cuba ted ,  p e r  w e l l ,  w i th  2  
X  1 0 ’1 s t im u la t in g  ce l ls  p o o l e d  f r o m  a 
p a n e l  o f  ten  d o n o r s ,  p h c n o t y p i c a l l y  d i f ­
f e r e n t  ( a l l o g e n e ic  ce l ls  ia  w h i c h  2 5  d i f ­
f e r e n t  1 I L - A  specif ic it ies w e r e  rcp rc -  
s e a t e d  ( - 4 ) ) .

F o r  t h e  P H A  test , 2  X I O'* r e s p o n d ­

ing c e l l s  w e re  in c ub a te d  p e r  w e l l  w i th  
I /tg o f  p u r i f i e d  P H A .  T h e  m ed iu m  
used w a s  R P M I  1 6 4 0  w i th  p e n i c i l l i n , . 
s t r e p t o m y c in ,  a n d  g lu t a m in e ,  to  wh ich  
2 5  p e rc en t  a u t o l o g o u s  s c rum  was 
a d d ed .

R e s u l t s  a re  s u m m a r i z e d  in T a b ic  2 
a n d  c o m p a r e d  w i th  d a t a  ob ta in ed  in 
6 0  pa t ien ts  w i th  c a n c e r ,  2 0  patien ts 
w i th  u r e m ia ,  n nd  2 4  r e n a l  a l l o g r a f t  
r e c ip ien ts  w i th  i a t r o g e n i c a l l y  induced  
im m u n o s u p p re s s i o n .  T h e  m ean  v a lu e s  
r eg is te red  in  the  g r o u p  o f  m a r ih u a n a  
use rs  w e re  s ig n i f i c a n t l y  l o w e r  th an  
tho se  o f  the n o rm a l ,  b u l  m u ch  o ld e r .

r e la t i o n  exis ts be tween c e l l u l a r  im m u . 
n i t y ,  as re f le c ted  by in  v i t r o  l y m p h o ­
c y t e  W as logcnes is  a n d  a g in g  ( 5 ) ,  r e ­
s u l t s  o b ta in e d  in the g r o u p  o f  m a r i ­
h u a n a  sm o k e r s  m ay  be  in te rp re ted  as 
b e in g  in d ic a t iv e  o f  c e l l u l a r  h yp o r c -  
s p on s iv en c s s .  S u p p o r t in g  this c o n c lu ­
s i o n  is the c lo se  s im i la r i t y  be tween  the 
d ep re s s e d  M L C  and  P H A  re spon s iv e ­
n ess  o f  m a r ih u an a  u se rs  a n d  lh a t  o f  
c a n c e r  ( 6 ) ,  u rem ia  ( 7 ) ,  a n d  im n iu n o -  
su pp re s s c d  t ran sp lan t  p a t ien ts  in w h om  
im p a i rm e n t  o f  T  ( t h y m u s  d e r i v e d )  c e l l  
im m u n i t y  is k n ow n  to  o c c u r .  F u r t h e r ­
m o r e ,  w e  ob se rved  .h a t  in  v i t r o  in h ib i ­
t i o n  o f  P H A - in d u c e d  b la s toge r .e s is  o f  
n o r m a l  h u m a n  l y m p h o c y t e s  sta rted  
w i t h  1 .6  / iM  T H C  a n d  w a s  c om p le t e  
w i t h  2 0  p M .

T h e  m a j o r  p s y c h o lo g ic a l l y  ac t ive  c o n -  
s t i t u e n t  o f  Cannabis sa liv a  is A " - T H C .  
T h i s  sub s tance , as w d l  as its m e ta b o ­
l i t e s ,  is in so lu b le  in R - O .  bu t  is v e r y  
f a t  s o lu b le ,  and  ha* a  h a l f - l i f e  o f  scv- 
o r a l  d a y s  in  tissues w h e re  it m igh t  e x e r t  
a c u m u la t i v e  and  p h a rm a c o l o g i c a l  e f ­
f e c t  ( A) ,  S u ch  an e t fc c t  m igh t  b e  re .  
l a t c d  in  a st il l  u n k n o w n  w a y  to  the 
d e p r e s s e d  c e l l u l a r  im m u n e  re spon se  in 
v i t r o  o f  c h ro n ic  m a r i h u a n a  sm ok e r s .  
T h e  e f fec t  o f  T H C  o n  a d re n e rg i c  r e ­
c e p t o r s  ( 9 )  m igh t a l s o  p la y  a r o le  in 
its im m un o su p p re s s iv e  a c t i v i t y ,  as wav 
su gge s ted  f o r  o th e r  d ru g s  a dm in is te re d  
c o n t i n u o u s l y  o v e r  a l o n g  p e r i o d  [ 1 0 ) .

T h i s  in h ib i t ion  o f  b ln s lo g cncv is  m igh t 
r e s u l t  f r o m  an im p a i rm e n t  o f  D N A  
syn th e s i s .  O n e  o f  us ( A . M . )  s am p le d  
l y m p h o c y t e s  f r o n t  f o u r  m a r ih u a n a  
srr. ' ; c r s .  cu lt iva ted  the  ce l l s  f o r  7 2  
h o u r s ,  a n d  then o b s e r v e d  a  dec rea sed  
n u m b e r  o f  ce l ls  d u r in g  the  p e r io d  o f  
D N A  syn thes is  ( S  p e r i o d  o f  the ce i l  
c y c l e ) .  T h e r e  was a l s o  an  in c rea sed  in ­
c i d e n c e  o f  c h r o m o s o m a l  b re a k ag e s .

Table I. Comparative cellular mediated immunity o f  normal subjects, marihuana uiwScrj. anil 
patients wiih impairment ot T cell immunity. The in vitro blastocenic response ot lymphocytes 
wa> studied by the MLC and the PHA tests. The incorporation rate of (’Hlthymidinc of the 
T lymphocytes is civen in counts per minute te  the standard error.

Subjects

MLC PIIA

No.
tested

{TI|Thym!dinc
incorporatcd
(counl/m in)

No.
tested

l-HIThsmidire 
incorporated 
(count,‘min)

Normal controls XI 26400 *  200 t l 2)230 e: 210

Cancer patients
Primary tumors 16 14*94 ~  792 t6 17301 *  J21
Rccional spread 2) I5HI6 =: 420 2) 13.143 e : 340
Distant spread 21 *968 — 439 21 10316 ±  3*0

Uremic patients / 26 ' 12001 s: 272
Transplant palienis* 24 12)07 re 337
Marihuana smokcfvi' 34 * 13679 =  499 31 13779 r  169

• After I to 4 jvan of imnHifttiMipptctvj*c (herar). 
other Jp»n* f.ikcn.

* At I year, si Irasl once a utri; mt

I F E b R U A H Y  IV74 419



t '  «•
* t *i M

MARIJUANA
What i a  m a r i j u a n a ?

M a r i j u a n a  ( " g r a s s " ,  "pot" ,  o r  " w e e d " ) , comes  from 
a common p l a n t  w i t h  t h e  b o t a n i c a l  name C a n n a b i s  

S a t i v a .  I t  i s  n o t  a s i n g l e  s u b s t a n c e ,  b u t  a 
c r u d e  d r u g  —  a " c o m p l e x  c h e m i c a l  f a c t o r y "  

w h i c h  c o n t a i n s  a t  l e a s t  421 d i f f e r e n t  
c h e m i c a l s .  T h e  main p s y c h o a c t i v e  

i n g r e d i e n t  i n  m a r i j u a n a  i s  d e l t a - 9 -  
t e t r a h y d r o c a n n a b i n o l , o r  THC. T h i s ,  and  

60  o t h e r  c a n n a b i n o i d s ,  a r e  c h e m i c a l s  
w h i c h  a r e  found o n l y  i n  t h e  m a r i j u a n a  

p l a n t .  B e c a u s e  o f  t h e  c o m p l e x i t y  o f  
m a r i j u a n a ' s  c h e m i c a l  c o m p o s i t i o n ,  i t s  

i n s t a b i l i t y ,  and i t s  w i d e  v a r i a t i o n  
i n  p o t e n c y  d ue  t o  d i f f e r e n t  

v a r i e t i e s ,  c l i m a t e s ,  and g r o w i n g  
c o n d i t i o n s ,  no two b a t c h e s  o f  

m a r i j u a n a  w i l l  be  t h e  
s a m e .  And,  a s  w i t h  any

ii"*?  o t h e r  s t r e e t  d r u g ,
p e o p l e  who buy m a r i j u a n a  

c an  n e v e r  be  
c e r t a i n  what  

e l s e  i t  may 
be mi x e d  

w i t h ,  o r  i f  
i t  e v e n  i s  
m a r i j u a n a .
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What i a  THC?

THC I a  t h e  c h e m i c a l  i n  p o t  t h a t  p r o d u c e a  t h e  " h i g h " .  I t  i a  
t h o  THC c o n t e n t  o f  m a r i j u a n a  t h a t  d e t e r m i n e a  i t a  p o t e n c y .

THC i a  t o x i c .  ( T o x i c  meana " p o i a o n " . )  I t  i a  an i n t o x i c a n t .

THC a c t u a l l y  a t a n d a  f o r  d e l t a - 9 - t e t r a h y d r o c a n n a b i n o l - .  THC i a  
t h e  b e a t - k n o w n  o f  t h e  61 c a n n a b i n o i d 3  i n  m a r i j u a n a .  A l l  
c a n n a b i n o i d a  a r e  f a t - a o l u b l e  c h e m i c a l a .  They a c c u m u l a t e  i n  
t h e  f a t t y  l i n i n g  o f  t h e  c e l l a  i n  t h e  body  and b r a i n  and a r e  
c l e a r e d  from t he  b o d y  v e r y  a l o w l y .

What i a  haah?

H a a h i a h  o r  "haah" 
m a r i j u a n a  p l a n t ,  
c o l l e c t e d ,  d r i e d ,

i a  a d a r k  brown r e a i n  f rom t h e  t o p s  o f  t h e  
The  r e s i n o u s  s e c r e t i o n s  o f  t h e  p l a n t  a r e  
a nd  t h e n  c o m p r e a a e d  i n t o  " b r i c k s . "  The  

M i d d l e  E a s t  i a  t h e  main  s o u r c e  o f  haah ua e d  i n  t h e  U n i t e d  
S t a t e s .  In t h e  p a s t ,  haah  waa s t r o n g e r  t h an  m a r i j u a n a ,  b u t  
w i t h  t h e  i n c r e a s i n g  p o t e n c y  o f  p o t ,  h a s h  i a  o f t e n  a w e a k e r  
d r u g ,  a v e r a g i n g  a b o u t  two p e r c e n t  THC c o n t e n t .

What i a  haah o i l ?

Hash o i l  i a  a t a r l i k e  
s u b s t a n c e  smoked i n  
s m a l l  amounts  o n  t o b a c c o  
o r  m a r i j u a n a  o r  i n  s m a l l  
g l a s s  p i p e s .  I t  i s  
d i s t i l l e d  from t h e  m a r i j u a ­
na p l a n t  and i s  e x t r e m e l y  
p o t e n t ,  w i t h  a THC 
c o n t e n t  from f i v e  t o  40  
p e r c e n t  o r  m o r e .  I t  i a  
s o  p o t e n t  t h a t  o n e  d r o p  
o f  h i g h  p o t e n c y  o i l  
c o u l d  p ro d u ce  an h a l l u c i ­
n o g e n i c  e f f e c t .  Hash o i l  
i s  p r o d u c e d  i n  a manner  
s i m i l a r  t o  p e r c o l a t i o n  o f  
c o f f e e .

How p o t e n t  i s  t o d a y 1 a 
m a r i j u a n a ?

M a r i j u a n a  i a  a f a r  more  
p o w e r f u l  drug  t o d a y  t ha n  
i t  was  10 y e a r s  ago  when  

t h e  a v e r a g e  THC c o n t e n t  was  o n l y  a b o u t  . 5  p e r c e n t .  M a r i j u a n a  
b e i n g  smoked t o d a y  i s  o f t e n  f rom C o l o m b i a  and c o n t a i n s  f o u r  
t o  s i x  p e r c e n t  THC. U . S . - g r o w n  S i n s e m i l l a  i s  e s p e c i a l l y  
c u l t i v a t e d  t o  h a v e  a THC c o n t e n t  o f  up t o  11 p e r c e n t  o r  
h i g h e r .
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W o u l d n 1 t  i t  b e  b a t t e r  t o  s e l l  m a r i j u a n a  l e g a l l y  s o  t h e  
p o t e n c y  c o u l d  b e  c o n t r o l l e d ?
The  i d e a  t h a t  p e o p l e  w i l l  o n e  d a y  be  a b l e  t o  b u y  " j o i n t s "  i n  
a g r o c e r y  s t o r e  i n  p a c k a g e s  w i t h  a l a b e l  d e s c r i b i n g  t h e  THC 
c o n t e n t  i s  a f a n t a s y ,  b e c a u s e  m a r i j u a n a  i s  s u c h  an  u n s t a b l e  
d r u g .  E v en  a f t e r  a  j o i n t  i s  m ad e ,  t h e  c h e m i c a l  c o m p o s i t i o n  
o f  t h e  THC a n d : o t h e r  c h e m i c a l s  c h a n g e s .  The  s t r e n g t h  o f  
m a r i j u a n a  v a r i e s  a c c o r d i n g  t o  t h e  l e n g t h  o f  t i m e  i t ' s  s t o r e d ,  
t h e  p l a c e  i t  i s  i s  s t o r e d  i n ,  t h e  t e m p e r a t u r e  i t  i s  s t o r e d  a t ,  
a nd  a v a r i e t y  o f  o t h e r  f a c t o r s .  ■

PCP ( " a n g e l  d u s t " ) ,  L S D ,  h a s h  o i l ,  a n d  o t h e r  c h e m i c a l s  sure . 
o f t e n  a d d e d  t o  m a r i j u a n a  —  o f t e n  w i t h o u t  t h e  k n o w l e d g e  o f  t h e  
p u r c h a s e r .

K I D S :  STAY AWAY FROM POT '•

DEAR AB8Y: I was glad  t o  s n  your
warning about  angal d u s t .  Every th ing
you sa id  abou t  I t  was t r u a .  I t  makes 
y o u . v i o l e n t  and can r e a l l y  mess up
your head.  I know. I was In high
school ,  r eady  t o  g ra du a te ,  when I 
smoked t h a t  d u s t .  I d i d n ' t  even know 
I t .  I smoked scae p o t  t h a t  had been 
l aced with angel d u s t .  I d i d n ' t  ge t  
h igh .  I J u s t  went c r a zy .

I w as . s en t  t o  a mental h o s p i t a l  
where I sp e n t  t h r e e  months.  I p u t  ray 
poor p a r e n t s  through h e l l d ' m  o u t  now, 
b u t  I have t o  see  a s o c ia l  worker 
ovary week. I 'm s t i l l  on medlco t lon ,  
and my head s t i l l  h u r t s .  But  a t  l e a s t

I can d r es s  e y s e l t  and comb ray own 
h a i r .  My b i g g e s t  Year I s r t h a t  one 
day I w i l l  go completely crazy again 
and end up back In the  h o s p i t a l .  I 
saw k id s  t h e r e  who'd had t h a t  e x p e r i ­
ence .

My God, what a t e r r i b l e  p r i c e  t o  pay 
for  want ing t o  g e t  high.  Abby, p le as e  
keep t e l l i n g  k id s  t o  s t a y  away from 
p o t .  You never  know wh a t ' s  In I t .  I 
ara s i g n i n g  my name and address  J u s t  to  
prove t h i s  l e t t e r  Is no t  a phony, but  
I f  you p r i n t  I t ,  s ign  m e . . .

PAID A BIG PRICE 
NonparelI  

Ju ly 6 ,  1982

B e s i d e s  o t h e r  d a n g e r o u a  d r u g a , a r e  t h e r e  o t h e r  . i m p u r i t i e a  
f o u n d  i n  m a r i j u a n a ?
D r i e d  o r e g a n o  l o o k a  l i k e  m a r i j u a n a ;  d r i e d  p a r a l e y  l o o k s  
l i k e  m a r i j u a n a ;  d r i e d  cow m an u r e  l o o k a  l i k e  m a r i j u a n a .  A l l  
t h e s e  s u b s t a n c e s  a r e  c a n d i d a t e s  f o r  f i l l e r  i n  m a r i j u a n a .  A l l  
h a v e  b e e n  u s e d .  B e a i d e a  b e i n g  a w a s t e  o f  m on e y ,  s m o k i n g  p o t  
c a n  c a u s e  d i s e a s e  f r o m  t h e  b a c t e r i a l  o r g a n i s m s  f o u n d  c r a w l i n g  
a l l  o v e r  t h e  p l a n t .

AV9 • 
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DOCTORS SAY CONTAMINATED POT 
CAUSED POOD POISONING EPIDEMIC

Boston (AP) — Resea rcher s  have 
d iscovered  t h a t  ge r» - l aden  mar i juana 
can causa an l l l n a i s  I l k a  food
poi son ing ,  and thay s t t r l b u t a  a
nat ionwide outbraak l a s t  yaar  t o  bad 
po t .

Tha do c t o r s  t r a c k a d  down tha
sourca  of  t h a  o u tb r aa k ,  which a l so  
a f f a c t a d  mar i juana  u se r s  In Georgia ,  
Alabama, C a l i f o r n i a ,  Arizona and
Mass ach use t t s ,  by asking people whe­
t h e r  thay  used d rugs .  In Michigan,  
thay found t h a t  76 p e r c e n t  of  tha  
v i c t im s  ware exposed to  mari juana .

animal manure which had bean added 
t o  t h a  ma r i juana .

Tha r e s e a r c h  p rov ides  t h a  f i r s t
evidence t h a t  mari juana can sp read
d i s e a s e - c a u s in g  b a c t e r i a .

(ksctprs from t h a  Canter s  for
Olsaasa Cont rol  In A t l a n t a  found 
t h a t  mar i juana  was t h a  sourca  of  An 
outbr^el^-of  food poi son ing In Ohio 
and Michigan In January 1981. Tha 
mar i juana ,  p robably Imported from 
Colombia o r  Jamelqa.  was contamina­
t e d  with sa la iona l la  b a c t e r i a  f r om

Symptoos of  the In fe c t i o n  Included 
d i a r r h e a ,  f e v e r ,  abdominal pa in ,  
nausoa and vomi t ing.  The I l l n e s s  
l a s t e d  an average of e i g h t  days,  and 
62 p e r c e n t  o t  t h e  v ic t im s  had to  be 
h o s p i t a l I z a d .

World Herald

What a r e  t h e  i m m e d i a t e  e f f e c t s  o f  s m o k i n g  p o t ?

In rr.jst p e o p l e /  t h e  u s e  o f  m a r i j u a n a  p r o d u c e s  a s e n s e  o f  
w e l l - b e i n g /  a s t a t e  o f  r e l a x a t i o n /  a l t e r e d  p e r c e p t i o n /  
p a r t i c u l a r l y  o f  d i s t a n c e  and t i m e /  * m p a i r e d  s h o r t - t e r m  
memory a n d ’ i m p a i r e d  c o o r d i n a t i o n .  The " h i gh "  u s u a l l y  l a s t s  
from two t o i d h r e e  h o u r s  a f t e r  s mo k i n g  o n e  j o i n t .  Hi gh  d o s e s  
o f  THC can  c a u s e  i ma g e  d i s t o r t i o n  and h a l l u c i n a t i o n s .

The mos t  commonly  o b s e r v e d  a d v e r s e  r e a c t i o n  t o  m a r i j u a n a  i s  
t h e  a c u t e  a n x i e t y  r e a c t i o n .  A s i n g l e  d o s e  o f  THC c a n  c a u s e  
t h i s  r e a c t i o n  e v e n  i n  m e n t a l l y  h e a l t h y  p e o p l e .  P e r s o n s  
s u f f e r i n g  an a c u t e  a n x i e t y  r e a c t i o n  a r e  a n x i o u s  and may 
become p a r a n o i d .  T h e r e  c a n  be  a s e n s e  o f  g e n e r a l  s u s p i c i o n  
t o  a f e a r  o f  l o s i n g  c o n t r o l  and g o i n g  c r a z y .  Some r e a c t i o n s  
r e q u i r e  p r o f e s s i o n a l  t r e a t m e n t /  and a p p r o x i m a t e l y  1 0 , 0 0 0  
A m e r i c a n s  a r e  t r e a t e d  i n  h o s p i t a l  e m e r g e n c y  rooms  e a c h  
y e a r  s u f f e r i n g  f rom t h e  r e a c t i o n .

U n f o r t u n a t e l y /  a l l  p o t  s m o k e r s  g e t  
t h e i r  "h i gh"  from t h e  p o i s o n o u s  e f f e c t s  
o f  THC i n  t h e  b r a i n ,  w h e r e  i t  f i r s t  
s t i m u l a t e s  and t h e n  d a ma g e s  t h e  
c e l l s  i n  t h e  b r a i n ' s  p l e a s u r e  c e n t e r ,  
d e p r i v i n g  u s e / a  o f  a d e s i r e  t o  o b t a i n  
n a t u r a l ,  n o n - c h e m i c a l  " h i g h s . "

G ede l l e  King t o l d  a u t h o r i t i e s  t h a t  
aha and har  husband Jay wara smoking 
mer t juana  wi th f r l a n d s  I n t h a l r  A t l a n ­
t a ,  Gaorg la ,  hotal  room when Jay asked 
what t ime I t  was.  Before sha could  
answer ha s a id ,  " I t ' s  t ime t o  and t h a  
w o r l d , "  r an  o u t s i d e  and Jumped 30 f e e t  
t o  h i s  dea th below.

POT SMOKER LEAPS TO 
HIS DEATH FROM HOTEL

A t la n ta  Journal  
Nov. 9,  1983



«

W ha t  i a  a o  d a n g e r o u s  a b o u t  m a r i j u a n a ?
\

M a r i j u a n a  i a  a s p e c i a l  d r u g  b e c a u a e  i t  a p p e a r s  t o  be  h a r m l e a a .  
T h i a  a p p e a r a n c e  l e a d a  many p e o p l e  t o  b e l i e v e  t h a t  i t  r e a l l y  
i a  h a r m l e a a /  and  t h e r e f o r e  n o t  d a n g e r o u a  t o  u a e  o r  t o  
e x p e r i m e n t  w i t h . '  I n  o t h e r  v o r d s /  t h e  f a c t  t h a t  t h e r e  a r e  no  
d r a m a t i c  e f f e c t a  i a  o n e  o f  i t a  d a n g e r a .  M a r i j u a n a  i a  a u c h  a 

' a u b t l e  d r u g  t h a t  p e o p l e  d o n ' t  r e a l i z e  how i t  i a  a f f e c t i n g  
t h e m .  M a r i j u a n a  i a  d a n g e r o u a  p r e c i a e l y  b e c a u a e  i t  i a  n o t  a 
k i l l e r  w e e d .  I t a  e f f e c t a  o n  t h e  u a e r  a t  u a u a l  d o a e a  a r e  
o f t e n  m e l l o w /  c om p a r e d  t o  a l c o h o l  i n t o x i c a t i o n .  Aa l o n g  a a  
m a r i j u a n a  u a e r a  c o n t i n u e  t o  u a e  t h e  d r u g /  t h e y  d o  n o t  
p e r m i t  t h e m a e l v e a  t o  c o n a i d e r  t h e  p o a a i b i l i t y  t h a t  t h e y  a r e -  
d am a g in g  t h e m a e l v e a  w i t h  t h e  d r u g .

" I  b e l i e v e  ( m a r i j u a n a )  t o  b e  o u r  m oa t  d a n g e r o u a  d r u g  
b e c a u a e  o f  v i d e a p r e a d  u a e ,  e a p e c i a l l y  b y  o u r  y o u t h /  
and  b e c a u a e  t h e  p a y c h o l o g i c a l  a a  v e i l  a a  t h e  p h y a i c a l  
e f f e c t a  a r e  i n a i d i o u a  a n d  u l t i m a t e l y  d e v a a t a t i n g . "

-  D r .  R o b e r t  D u P o n t
" M a r i j u a n a  i a  o u r  m oa t  d a n g e r o u a  d r u g  b e c a u a e  o f  i t a  
n a t i o n - w i d e  p r e v a l e n c e  and  b e c a u s e  p e o p l e  u a e  i t  t h i n k i n g  
n o t h i n g  bad  i s  h a p p e n i n g  t o  t h e m .  By  t h e  t im e  i t  
d o e s  p a y c h o l o g i c a l  h a rm /  t h e  p o t  s m o k e r * a  a b i l i t y  
t o  j u d g e  t h a t  h a rm  i a  i m p a i r e d  t o  a u c h  an  e x t e n t  t h a t  
he  r e j e c t a  t h e  e v i d e n c e  t h a t  i a  o b v i o u s  t o  e v e r y o n e  
e l a e . "

-  D r .  H a r v e y  P o w e l s o n  
D i r e c t o r

P s y c h i a t r i c  D e p a r t m e n t  o f  t h e  S t u d e n t  H e a l t h  S e r v i c e
U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y

f

I f  p o t  i a  d a n g e r o u a ,  t h e n  v h y  d o  a o  many p e o p l e  t h i n k  i t ' s  h a r m l e a a ?
W i t h o u t  q u e s t i o n ,  i n  t h e  p a s t  tw o  d e c a d e s ,  t h e  c u l t u r a l  
m e s s a g e s  p e o p l e  p i c k e d  up a b o u t  d r u g s  u e r e ,  f o r  t h e  moa t  
p a r t ,  p ' r o - d r u g .  One o f  t h e  f a c t o r s  t h a t  e n c o u r a g e d  u a e  o f  
m a r i j u a n a  waa t h e  o n e - s i d e d  p u b l i c i t y  g i v e n  t o  s t a t e m e n t s  o f  
s c i e n t i s t s  a n d  o t h e r s  who a d v o c a t e d  l i b e r a l i z i n g  m a r i j u a n a  
l a v s .  A t t h e  aame t i m e ,  t h e r e  was  a  v i r t u a l  b l a c k o u t  o f  
s c i e n t i f i c  i n f o r m a t i o n  d e s c r i b i n g  t h e  d a n g e r s  o f  m a r i j u a n a  
u a e .  D o z e n s  o f  p r o - d r u g  b o o k s  w e r e  p u b l i s h e d  a n d  a c i d  i n  t h e  
" p o p u l a r "  m a r k e t ,  w h i l e  n o  a n t i - d r u g  b o o k s  w e r e  p u b l i s h e d  f o r  
t h a t  m a r k e t ,  a l t h o u g h  a u c h  b o o k s  w e r e  w r i t t e n .  N o t  a s i n g l e  
c o m m e r c i a l  f i l m  h a a  b e e n  made i n  t h e  p a s t  "wo d e c a d e s  w h i c h  
p r e s e n t s  m a r i j u a n a  u a e  i n  a c a u t i o n a r y  l i  ^ . , t .  A t  t h e  aame 
t i m e ,  w e l l - f u n d e d  l o b b y i n g  g r o u p s  t o  p r o m o t e  d r u g  i n t e r e s t s  
w e r e  o r g a n i z e d  a t  t h e  l o c a l ,  s t a t e  a nd  n a t i o n a l  l e v e l s .  Aa 
a r e s u l t ,  many i n t e l l i g e n t  p e o p l e  c o n c l u d e d  t h a t  t h e  b u l k  o f  
t h e  s c i e n t i f i c  e v i d e n c e  " p r o v e d "  t h a t  m a r i j u a n a  waa " h a r m l e s s . "
The e v i d e n c e ,  o f  c o u r s e ,  " p r o v e s "  e x a c t l y  t h e  o p p o s i t e .
T h e r e  i a  s t i l l  m o r e  i g n o r a n c e  a b o u t  m a r i j u a n a  t h a n  a b o u t  a n y  
o t h e r  w i d e l y  u s e d  d r u g  i n  s o c i e t y ,  a n d  t h i s  i a  a a  t r u e  among 
some d r u g  c o u n s e l o r s  a a  i t  i a  among u a e r a  a n d  t h e  l a y  p u b l i c .



D o n 11 aome s c i e n t i s t s  a a y  m a r i j u a n a  
i a  h a r m l e a a ?

M a r i j u a n a  u a e  i a  a m a jo r  h e a l t h  
p.-oblera i n  t h e  U n i t e d  S t a t e s ,  and t h e  
h ar r a fu l n ea a  o f  t h e  d r u g  i a  now w i d e l y  
p e r c e i v e d .  No a c i e n t i f i c  a u t h o r i t y  
a r g u e a  t o d a y  t h a t  m a r i j u a n a  i a  a 
h j r m l e a a  d r u g .  T h at  a r g u me n t  i a  
o v e r .  Now, a l l  m e d i c a l  a u t h o r i t i e a  
a g r e e  t h a t  m a r i j u a n a  u a e  haa h a z a r d a .

W a i l e  k n o w l e d g e  o f  a l l  t h e  c o n a e q u e n c e a  
o f  m a r i j u a n a  u a e  i a  i n c o m p l e t e ,
3 tudiWa f i n i a h e d  ao  f a r  d e r a o n a t r a t e  a 
var i e^ty~oT a i g n i f i c a n t  r i s k s  and  
d a n g e r s .  * No a c i e n t i f i c  a t u d y  haa  
f o u n d 1 t-he d r u g  t o  be  c o m p l e t e l y  
a a f e .  £ -i>ver 8 5 0 0  r e a e a r c h  p a p e r a  
h a v e  b e e n  d on e 6 cRf- t h e  d r u g  and none  o f  
them" g i v e s  p o t  a c l e a n  b i l l  o f  h e a l t h .

Both  t h e  A m e r i c a n  Academy o f  P e d i a t r i c s  
and t h e  A m e r i c a n  M e d i c a l  A s s o c i a t i o n  
s t r o n g l y  condemn u s e  o f  m a r i j u a n a  by  
t e e n a g e r s .  The S u r g e o n  G e n e r a l  h as  
c o n c l u d e d  t h a t  m a r i j u a n a  i s  d a n g e r o u s  
and h a r m f u l  t o  h e a l t h .  A l s o ,  many 
p e o p l e  who o n c e  b e l i e v e d  m a r i j u a n a  t o  
be h a r m l e s s  h a v e  now c o n c l u d e d  t h a t  i t  
may be  t h e  mos t  d a n g e r o u s  d r u g  i n  
A m e r i c a .

Ail A CONCLUDES:
'POT DANGEROUS'

CHICAGO —  This A»#rlcan Hadlcal  
A ssoc ia t ion  says mari juana Is no t  a 
"harmless  amusaawnt" and f r eq uen t  usa 

-pan lead t o  problems In t h e  b r a i n ,  
c i r c u l a t o r y  system,  h e a r t ,  lungs,  and 
nervous system.

"Mari juana can h u r t  you," t h e  AMA 
sa id  Thursday In promoting I t s  new 
p h y s ic i a n s '  drug abuse handbook. "Ma­
r i j u a n a  I s by no means the  harmless a-  
nusement t h a t  many b e l i e ve  I t  t o  be .  
S t r u c tu r a l  changes occur  In th e  b ra i n  
with mari juana use ,  as well as changes 
In th e  p a t t e r n s  o f  b r a in  waves.

■There Is now no doubt a t  a l l  t h a t  
mt r l j uan a  Is a dangerous drug with 
g r e a t  p o t e n t i a l  f o r  s e r i o u s  harm to  
young American u s e r s , "  th e  AMA s a i d .

Middlesex News 
July  24,  1931

What a b o u t  t h e  b o o k s  and a u t h o r s  who s a y  p o t  i s  o k a y ?

M a r i j u a n a  r e s e a r c h  i s  a y o ung  s c i e n t i f i c  f i e l d .  More 
r e s e a r c h  h a s  b e e n  d o n e  i n  t h e  p a s t  two d e c a d e s  t h an  i n  a l l  
p r e v i o u s  h i s t o r y .  Most  o f  t h e  i m p o r t a n t  p h y s i o l o g i c a l  
r e s e a r c h  on p o t  was d o ne  a f t e r  1 9 7 2 .  M a r i j u a n a  r e s e a r c h  i s  
v e r y  d i f f i c u l t  b e c a u s e  m a r i j u a n a  i s  a v e r y  c o m p l e x  s u b s t a n c e .  
A l s o ,  many o f  t h e  e a r l y  s t u d i e s  t h a t  s u p p o s e d l y  "proved"  
t h a t  m a r i j u a n a  w a s n ' t  t o o  h a r m f u l  u s e d  amounts  o f  THC 
t h a t  w e r e  much s m a l l e r  t h a n  i s  f o u n d  i n  p o t  on t h e  s t r e e t  
t o d a y .  T h u s ,  _ t  i s  i m p o r t a n t  t o  f i n d  r e c e n t  r e s e a r c h  on 
m a r i j u a n a .

I t  s h o u l d  a l s o  be  remembered  t h a t  i t  was  o n l y  a f t e r  many 
y e a r s  o f  u s e  by m i l l i o n s  o f  p e o p l e  t h a t  t h e  h e a r t  d i s e a s e  
a s s o c i a t e d  w i t h  s mo k i n g  c i g a r e t t e s  was r e c o g n i z e d .  When t h e  
c o n t r o v e r s y  a b o u t  t o b a c c o  s m o k i n g  was r a g i n g  i n  t h e  l a t e  
1 9 5 0 s ,  some s c i e n t i s t s  came t o  t h e  d e f e n s e  o f  c i g a r e t t e s ,  t h e  
way o t h e r s  do t o  m a r i j u a n a  t o d a y .  For  e x a m p l e ,  t h e  c h a i r ma n  
o f  t h e  C a n c e r  C o mm i s s i o n  o f  t h e  C a l i f o r n i a  M e d i c a l  A s s o c i a t i o n ,  
and o n e  o f  t h e  s t a t e ' s  f o r e m o s t  c a n c e r  s p e c i a l i s t s ,  t e s t i f i e d  
b e f o r e  a C o n g r e s s i o n a l  c o m m i t t e e  t h a t  "a pac k  o f  c i g a r e t t e s  
a day  w i l l  k e e p  l u n g  c a n c e r  a w a y . "



What  o r g a n i z a t i o n s  a t i l l  a a y  m a r i j u a n a  i a  h a r m l e a a ?

The Do I t  Now F o u n d a t i o n  s a y s  t h a t  " m a r i j u a n a  h a s  n o t  b ee n  
p r o v e n  h a r m f u l /  e v e n  i n  r e m o t e  w a y s . "  I t  a d v i s e s  young  p e o ­
p l e  t h a t  " t h e  m i l d  p s y c h o l o g i c a l  c h a n g e s  t h a t  o c c u r  i n  many 
p e o p l e "  a r e  " g e n e r a l l y  b e n e f i c i a l  i n  n a t u r e . "  I n  o t h e r
w o r d s /  m a r i j u a n a  may e v e n  be  g o od  f o r  y o u .  Not  o n l y  t h a t /  
b u t  Do I t  Now a l s o  s a y s  t h a t  m a r i j u a n a  may be  a c a n c e r
c u r e . "

S o ,  how c a n  you  be  s u r e  t h a t  Do I t  Now i s n ' t  r i g h t ?  W e l l /  
f i r s t /  common s e n s e  s a y s  t h a t  b e c o m i n g  a b u r n o u t  i s  n o t  a
" m i l d  p s y c h o l o g i c a l  c h a n g e "  and i s  n o t  " g e n e r a l l y  b e n e f i c i ­
a l " -  S e c o n d l y ,  i t  woul d  b e  e a s i e r  t o  b e l i e v e  Do I t  Now i f  i t  • 
w o u l d  t e l l  r e a d e r s  who s a y s  s m o k i n g  m a r i j u a n a  w i l l  c u r e  c a n ­
c e r .  I t  w o u l d  be  n i c e  i f  t h e y  w o u l d  c i t e  a s i n g l e  s t u d y
p r i n t e d  i n  a r e p u t a b l e  s c i e n t i f i c  j o u r n a l  t h a t  s a y s  s mo k i ng  
d o p e  h e l p s  c u r e  c a n c e r .  I t  w ou l d  be  n i c e  i f  t h e y  c o u l d  f i n d  
a s i n g l e  d o c t o r  i n  t h e  w h o l e  w o r l d  who t r e a t s  h i 3  l u n g  c a n ­
c e r  p a t i e n t s  by h a v i n g  them t o k e  on a j o i n t .

Who i s  Do I t  Now, anyway? Who w r i t e s  t h e i r  p a m p h l e t s ?

The Do I t  Now s t a f f  r e l i e s  f o r  i t s  " r e a l i s t i c "  d r u g  i n f o r m a ­
t i o n  on " o v e r  150  c o l l e c t i v e  y e a r s  o f  f o r m e r  d r u g  u s e  and  
e x p e r i m e n t a t i o n " .  Some o f  i t s  w r i t e r s  r e g u l a r l y  c o n t r i b u t e  
a r t i c l e s  t o  Hi gh Ti me s  m a g a z i n e  and Dean L a t i m e r ,  t h e  E x e c u ­
t i v e  A l m i g h t y  E d i t o r  o f  Hi gh  T ime s  o f t e n  w r i t e s  a r t i c l e s  f o r  
Do I t  Now. V i c  P a w l a k ,  o n c e  d e s c r i b e d  a s  t h e  " c o n c e p t  p e r ­
s on"  f o r  Do I t  N o w ' s  I n s t i t u t e  f o r  C h e m i c a l  S u r v i v a l ,  b ecame  
an e x p e r t  on dr ug  a b u s e  w h i l e  w r i t i n g  f o r  u n d e r g r o u n d  n e w s ­
p a p e r s .  Dean L a t i m e r  a d m i t s  i n  h i s  a r t i c l e s  t h a t  he  h a s  b e e n  
a h e a v y  p o t  and s p e e d  u s e r .  Do I t  N o w ' s  o p i n i o n  a b o u t  t h e  
h a r m f u l r . e s s  o f  d r u g s  i s  a t  o d d s  w i t h  t h e  p o s i t i o n s  o f  t h e  A-  
m e r i c a n  M e d i c a l  A s s o c i a t i o n ,  t h e  A m e r i c a n  Academy o f  P e d i a ­
t r i c s ,  t h e  N a t i o n a l  I n s t i t u t e  on Drug A b u s e ,  t h e  A d d i c t i o n  
R e s e a r c h  F o u n d a t i o n ,  t h e  World H e a l t h  O r g a n i z a t i o n ,  t h e  Food  
and Drug A d m i n i s t r a t i o n ,  t h e  I n s t i t u t e  o f  M e d i c i n e  and t h e  
h u n d r e d s  o f  p h y s i c i a n s  and s c i e n t i s t s  a c r o s s  t h e  c o u n t r y  who 
t h i n k  p o t  i s  n o t  o n l y  h a r m f u l ,  b u t  d a n g e r o u s .

A n o t h e r  p r o - d r u g  o r g a n i z a t i o n  i s  N . O . R . M . L .  —  t h e  N a t i o n a l  
O r g a n i z a t i o n  f o r  t h e  Reform o f  M a r i j u a n a  Laws .  T h e y ' r e  t h e  
p e o p l e  who want  t o  l e g a l i z e  d o p e .  They g e t  a l o t  o f  t h e i r  
money from t h e  b u s i n e s s m e n  who m a n u f a c t u r e  p i p e s  and b o n g s .
T h e i r  " o f f i c i a l  p o l i c y "  i s  t h a t  t h e y  d o n ' t  e n c o u r a g e  p e o p l e  
t o  u s e  any  d r u g s  and t h e y  " s t r o n g l y  d i s c o u r a g e "  t e e n a g e r s  
from u s i n g  p o t .  Even N . O . R . M . L .  a d m i t s  mari juarra  c a n  be  
d a n g e r o u s ,  b u t  t h e y  b e l i e v e  t h a t  i t ' s  no more d a n g e r o u s  
t han  b o o z e  o r  c i g a r e t t e s ,  s o  i t  s h o u l d  be  made a v a i l a b l e  i n  
t h e  same w a y s .

B u t ,  remember ,  N . O. R . M. L .  i s  a l o b b y i n g  o r g a n i z a t i o n .  I t  
d o e s n ' t  want  y o u r  money ( a l t h o u g h  i t  w i l l  s e l l  you a s t u d e n t  
m e m b e r s h i p ) .  What i t  d o e s  want  i s  v o t e s .  The more p o t
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s mo ke r s  t h e r e  a r e ,  t h e  e a s i e r  i t  w i l l  be  t o  e l e c t  p o l i t i c a n s  
who ’ l l  v o t e  t o  e a s e  up on d o p e .  S « ,  N . O . R . M . L .  h a s  a v e s t e d  
i n t e r e s t  i n  h a v i n g  l o t s  o f  a d u l t s  u s e  m a r i j u a n a  —  and l o t s  
o f  p o t e n t i a l  f u t u r e  v o t e r s  t u r n e d  on t o  p o t .

N . O. R. M. L.  s a y s  i t  p r o v i d e s  " s t r a i g h t - f o r w a r d " ,  " a s s e m b l e d  
m e d i c a l  i n f o r m a t i o n " ,  t o o .  T h i s  i s  t h e i r  i d e a  o f  " s t r a i g h t ­
f o rw a r d  ."

At o n e  t i m e ,  N . O . R . M . L .  was w o r k i n g  on a p a m p h l e t  c a l l e d
"NORML On F a m i l y  Drug A w a r e n e s s " .  In  t h a t  p a m p h l e t ,  t h e  o r ­
g a n i z a t i o n  s a i d  t h a t  e v i d e n c e  o f  harm from p o t  was  " t e n t a ­
t i v e "  and " i n c o n c l u s i v e "  ( j u s t  l i k e  t h e  A m e r i c a n  T o b a c c o  I n ­
s t i t u t e  s a y s  p r o o f  o f  h a r m f u l  e f f e c t s  f r om s m o k i n g  c i g a r ­
e t t e s  i s  e x a g g e r a t e d ) .  ; To prove'  t h a t ' c l a i m s  t h a t  m a r i j u a n a  
i s  h a r m f u l  a r e  " s c a r e  t a c t i c s " ,  t h e y  c l a i m  t o  t a k e  some " s e ­
l e c t i o n s "  from t h e  t e s t i m o n y  o f  Dr .  W i l l i a m  P o l l i n  t o  Con­
g r e s s  i n  t h e  f a l l  o f  1 9 0 1 .  T h i s  i s  how N . O . R . M . L .  q u o t e d  t h e  
d i r e c t o r  o f  t h e  N a t i o n a l  I n s t i t u t e  on Drug A b u s e ' s  r e p o r t  on 
e v i d e n c e  o f  l u n g  damage:

"On Lung Damage: ' T h e r e  d o e s  n o t  y e t  e x i s t  an a n i m a l
model  f o r  t h e  d e v e l o p m e n t  o f  l u n g  c a n c e r  b y . . . m a r i j u a n a .  
At t h i s  j u n c t u r e ,  i t  i s  n o t  p o s s i b l e ,  t o  p r e d i c t  what  
p r e c i s e l y  t h e  h e a l t h  e f f e c t s  i n  l a t e r  l i f e  w i l l  be  on 
t h o s e  young  p e o p l e  t o d a y  who a r e  r e g u l a r  m a r i j u a n a  
s m o k e r s . "

What f o l l o w s  i s  what  Dr .  P o l l i n '  r e a l l y  t o l d  t h e  S e n a t o r s :

"The c o n c e n t r a t i o n  o f  b e n z o ( a ) p y r e n e  i n  m a r i j u a n a  
t a r  i s  70 p e r c e n t  h i g h e r  t h a n  i n  t h e  sa:ae w e i g h t  
o f  t o b a c c o  t a r .  T h e r e  d o e s  n o t  y e t  e x i s t  an a n i m a l  
model  f o r  t h e  d e v e l o p m e n t  o f  l u n g  c a n c e r  by e i t h e r  
t o b a c c o  o r  m a r i j u a n a .  Ho we v e r ,  i n  a n i m a l  t e s t s  
m a r i j u a n a  smoke r e s i d u a l s  p r o d u c e  s k i n  t u m o r s .  In  
f a c t ,  human l u n g  t i s s u e  e x p o s e d  i n  t h e  t e s t  t u b e  t o  
m a r i j u a n a  smoke -shows g r e a t e r  c e l l u l a r  c h a n g e s  t ha n  
when e x p o s e d  t o  s i m i l a r  a mo unts  o f  s t a n d a r d  t o b a c c o  
smoke .  C r i t i c a l  l o n g i t u d i n a l  s t u d i e s  a r e  n e e d e d  and  
a r e  b e i n g  s u p p o r t e d  by  NIDA t o  e v a l u a t e  t h e  r i s k  o f  
l o n g - t e r m  u s e . "

E l s e w h e r e  i n  "NORML On F a m i l y  Drug A w a r e n e s s " ,  t h e  p r o - p o t  
l o b b y  p r o p o s e d  t o  t e l l  young  p e o p l e  t h a t  Dr .  P o l l i n  s a i d :

"Thus ,  a n y  a t t e m p t  t o  compare  t h e  h e a l t h  i m p a c t  o f  
m a r i j u a n a  w i t h  t h a t  o f  a l c o h o l  and t o b a c c o  a t  c u r r e n t  
l e v e l s  o f  u s e  i s  c e r t a i n  t o  m i n i m i z e  t h e  h a z a r d s  o f  
m a r i j u a n a ."

But ,  t h i s  i s  how t h a t  comment  r e a d s  when t a k e n  i n  c o n t e x t :

"Thus ,  any a t t e m p t  t o  compare  t h e  h e a l t h  i m p a c t  o f  
m a r i j u a n a  w i t h  t h a t  o f  a l c o h o l  and t o b a c c o  a t  c u r r e n t  
1 e v e l s  o f  u s e  i s  c e r t a i n  t o  m i n i m i z e  t h e  h a z a r d s  o f  
m a r i j u a n a .  But  a n y  c o m p a r i s o n  a t  l e v e l s  o f  a n t i c i p a t e d  
u s e  i n v o l v e s  many a s s u m p t i o n s  t h a t  a r e  a t  b e s t  d u b i o u s



and  a t  w o r s t  may b e  d a n g e r o u s l y  m i s l e a d i n g .  S u c h  a 
c o m p a r i s o n  s e e m s ,  t h e r e f o r e ,  u s e l e s s  and  u n d e s i r a b l e  
u n t i l  s u c h  t im e  a s  t h a  p a r a m e t e r s  o f  r i s k  a r e  b e t t e r  
s p e c i f i e d  t h a n  t h e y  c a n  be a t  p r e s e n t .

Why d o  y o u  s u p p o s e  N . O . R . M . L .  w a n t e d  t o  be  " d a n g e r o u s l y  
m i s l e a d i n g "  b y  m a k i n g  a  " u s e l e s s "  and  " u n d e s i r a b l e  c o m p a r i s o n ?
F i n a l l y ,  t h e r e  a r e  some  b o o k s  t h a t  show up  i n  a f ew  b o o k  
s t o r e s  now a n d  t h e n  t h a t  a r e  c l a s s i f i e d  a s  " n o n - F i c t i o n " , b u t  
when i t  c om es  t o  r e p o r t i n g  on  m a r i j u a n a ,  t h e i r  f a c t a  a r e  *  
f a i r y  t a l e s .  R e c r e a t i o n a l  D r u g s  i o  o n e  s u c h  b o o k .  I t  i s  
r e c om m end ed  r e a d i n g  by  H i g h  T im e s  m a g a z i n e .  T h e  a u t h o r s  o f  
t h e  b o o k ,  n o n e  o f  whom a r e  p h y s i c i a n s , n e v e r  b o t h e r  t o  c i t e  
a s i n g l e  f o o t n o t e  o r  s t u d y  by  name a o  t h a t  y o u  c a n  l o o k  i t  up 
on  y o u r  own .  T h e r e  i s  no  way y o u  c a n  f i n d  o u t  how w e l l  t h e y  
r e s e a r c h e d  t h e i r  m a t e r i a l .

R e c r e a t i o n a l  D r u g s  s a y s  " m a r i j u a n a  a p p e a r s  t o  b e  r e m a r k a b l y  
s a f e " .  Who s a y s  s o ?  The  a u t h o r s  d o n ' t  - s a y .  T h e y  a l s o  
t e l l  y o u  t h a t  t h e  N a t i o n a l  C o m m i s s i o n  on  M a r i j u a n a  a n d  D ru g  
Abuse  " v e r i f i e d  t h e  s a f e t y  o f  m a r i j u a n a "  i n  a r e p o r t  t h a t  was 
r e j e c t e d  b y  P r e s i d e n t  N i x o n .  B u t  w a i t !  Y ou  p r o b a b l y  c a n ' t  
e v e n  r em em b e r  when N i x o n  was p r e s i d e n t .  How o l d  i s  t h i s  
s t u d y ,  a n y w a y ?  W e l l ,  i t ' s  t e n  y e a r s  o l d l  I t  was p r e p a r e d  
i n  1 9 7 2 .  T h a t  r e p o r t  n e v e r  v e r i f i e d  t h e  " s a f e t y "  o f  m a r i j u a n a  
I t  d i d  a d m i t  t h a t  t h e r e  was much m o re  t o  l e a r n  a b o u t  m a r i j u a n a  
S i n c e  1 9 7 2 ,  we h a v e - l e a r n e d  m u c h -m o r e .  •

•
R e c r e a t i o n a l  D r u g s  a l s o  s a y s  t h a t  "much o f  t o d a y ' s  r e l i a b l e  
i n f o r m a t i o n  a b o u t  m a r i j u a n a "  c o me s  f rom a 1 9 72  s t u d y  d o n e  i n  
J a m a i c a .  S i n c e  t h e  d o p e  p r o m o t e r s  a l w a y s  r e f e r  t o  t h i s  s t u ­
d y ,  and b e c a u s e  t h e y  c r i t i c i z e  e v e r y  r e s e a r c h  s t u d y  t h a t
s a y s  p o t  i s  h a r m f u l  ‘ y o u  n e e d  t o  t a k e  a g o o d  l o o k  a t  what  
e v i d e n c e  t h e y  t h i n k  i s  r e l i a b l e .

For e x a m p l e ,  t h e  J a m a i c a  s t u d y  s u p p o s e d l y  " pr o v e d "  t h a t
" t h e r e  was  no d i f f e r e n c e  i n  r a t e  o f  e m p l o y m e n t ,  j o b  s t a b i l i ­
t y ,  o r  a c a d e m i c  a c h i e v e m e n t "  b e t w e e n  s t r a i g h t s  and p o t h e a d s .  
What t h e  a u t h o r s  o f  R e c r e a t i o n a l  D r u g s  d o n ' t  b o t h e r  t o  t e l l  
you i s  t h a t  t h e  s m a l l  number  o f  p e o p l e  s t u d i e d  w e r e  un­
s k i l l e d ,  u n e d u c a t e d ,  i l l i t e r a t e  l a b o r o r s  who ho e d  s u g a r  c a n e  
f i e l d s  f o r  a l i v i n g .  How do  you t e s t  j o b  s t a b i l i t y  o r  " a c a ­
d e m i c  a c h i e v e m e n t "  among d i t c h  d i g g e r s ?  You a r e  a l s o  n e v e r  
t o l d  t h a t  t h i s  " r e l i a b l e "  s t u d y  was n e v e r  p u b l i s h e d  by t h e  
g o v e r n m e n t  a g e n c y  t h a t  s p o n s o r e d  i t ,  t h a t  i t  d o e s  n o t  h a v e  
t h e  s u p p o r t  o f  J a m a i c a n  d o c t o r s ,  and t h a t  i t  was  n e v e r  p r i n ­
t e d  i n  a s i n g l e ,  r e p u t a b l e  s c i e n t i f i c  j o u r n a l .  B e s i d e s ,  t h e  
J a m a i c a  s t u d y  i s  t e n  y e a r s  o l d . What a b o u t  a l l  t h e  s t u d i e s  
t h a t  h a v e  b e e n  d o n e  i n  1 9 7 3 ,  1 9 7 4 ,  1 9 7 5 ,  1 9 7 6 ,  1 9 7 7 ,  1 9 7 8 ,
1 9 7 9 ,  1 9 3 0 ,  1 9 8 1 ,  1 9 8 2 ,  1 9 3 3  o r  1 9 8 4?



A p a r t i a l  l i s t  of popu la r  books which favor o r  advocata  so c i a l  accaptanca of 
drugs ,  wh ile  minimizing t h a l r  daaaglng a f t a c t s . . . .

Ashlay,  R . ,  Cocalna, Werner Books,  New York, 1973.

Ba n l t za ,  F . ,  In th a  Magic Land of  P ay o t a , Warnar Books,  Naw York,
1964, 1973.

Brachar ,  E.M. and E d i t o r s  of  Consular  Ra por t s ,  L i c i t  and 11 l i c i t  Orugs,  
L i t t l e ,  Brown “Co. ,  Bos ton,  1972.

Orug Abusa Counc i l ,  Tha F ac t s  About Orug Abusa.  Tha Fraa P r e s s ,  a 
01 v i s ion  of  MacMillan P u b l i sh in g  Co. ,  Naw York, 198 0 . ' '

Grlnspon,  M.O.,  L . ,  Marihuana Recons ide red , Sacond E d i t i o n ,  Harvard 
U n lva r s l t y  P r a s s ,  Cambridge,  1977.

Horman, R . ,  and Fox, A.M., E d i t o r s ,  Drug Awaranass: Kay Documents on 
LSO, a a r l j u a n a  and t h a  drug e u l t u r a ,  Avon Books,  Naw York, 1972.

Lleberman,  M., Tha Doca Book, P raagar  P u b l i s h e r s  — a D iv i s ion  o t  Ho l t ,  
Rh lnehar t  4 Winston,  Naw York-  Ninth P r i n t i n g  1978.

Lloyd,  P . ,  The Book of  P o t , The Ridge P r e s s ,  New York, 1976.

Margol t s ,  J . S .  and Cl o r fe n e ,  R . ,  A C h i ld ’ s Garden of  Grass  (Tha O f f i c i a l  
Handbook for  Mari juana Us er s ) ,  B a l l a n t l n e  Books,  a D iv i s ion  of  Random 
House, Naw York, 1978.

Novak, M., High C u l t u r e , A l f red  A. Knopf,  I n c . ,  (Naw York) and Random 
House of  Canada (To ron to ) ,  1980.

P h i l l i p s ,  J . L .  and Wynne, R.W., Cocalna Tha myst ique and t h a  R e a l i t y ,
Avon Books -  A d i v i s i o n  of  t h a  Hear t  Cor p . ,  Neu York,  1980.

Rubin,  V. and Comltas,  L . ,  Ganja In Jamaica,  Tha E f f e c t s  of  Mari juana 
Use, Anchor P ress /Doubleday,  Naw York 1976.

Sabbag, R . ,  Snow B l i nd ,  A B r i e f  Career  In t h e  Cocaine Trade,  Avon Books -  A 
D iv i s i on  of  th e  H ea rs t  Corp . ,  New York, 1979.

Wall ,  W., Tha Natural  Mind A naw Way of  Looking a t  Orugs and th a  
Higher Consciousness  Houghton M i f f l i n  Co. ,  1972.

Young, L .A . ,  & L .G . ,  K le in ,  M.M. (  D.M. and Beyer,  0 . ,  Rec rea t iona l  
Drugs,  Berkeley P u b l i s h in g ,  by arrangement  with Macal l l an P u b l i sh in g ,  Naw 
Y o r k , 1979.

Eng. ,  R . C . , Respons ib le  Drug and Alcohol Use, Macmil lan,  Naw York,
1979.

S t a f f o r d ,  P . ,  Pys che de l l c  Baby Reaches Pu ber ty ,  Oall  P u b l i s h i ng  Co. ,
1971.

Kaplan,  J . ,  Marihuana,  Tha Naw P r o h i b i t i o n .  World Pu b l i s h i ng  Co. ,  New 
York, 1971.

Grlnspoon,  L . ,  Bak a l a r ,  J . 8 . ,  Cocalna,  Bas ic  Books,  In c . ,  Naw York,
1976.

Goode, E r i ch ,  Tha Marihuana Smokers. Bas ic  Bocks,  I n c . ,  Naw York,  1970.

Woodley, R . ,  Tha Dea le r ,  P o r t r a i t  of  a Cocalna Merchant . Warnar Paperback 
L ib r a r y ,  1972.

Ashlay,  R . ,  Heroin,  Tha Hyths and tha  F a c t s . S t .  M a r t i n ' s  P r e s s ,  1972.

King, R‘. ,  Tha Orug Hang-Up; Amer ica ' s  F i f t h  F o l l y .  W. W. Norton,  1972.

Llndesmlth ,  A.R. ,  Tha Addict s and th a  Law, Vintage Books,  1963.

Musto, 0 . ,  Tha American Disease .  Orig ins  of  N arc o t i c  Co n t ro l ,  Yale 
Unlv a r s l t y  P r a s s ,  1973.

Zlnberg ,  N.E. ,  Robert son,  J . A . ,  Orugs and th a  PUbl Ic . Simon I  Schuste r ,
1972.



-

I •

I a  i t  t r u e  t h a t  n o b o d y  h a a  e v e r  d i e d  f r o m  u a i n g  m a r i j u a n a ?

Oo p e o p l e  who am o k *  c i g a r e t t e s  a n d  g e t  l u n g  c a n c e r  d i e  f r o m  
l u n g  c a n c e r  o r  c i g a r e t t e  s m o k i n g ?  Do p e o p l e  v h o  o v e r d o s e  on 
a l c o h o l  d i e  o f  h e a r t  f a i l u r e  o r  a l c o h o l  o v e r d o s e ?  D o e a  a 
d r u g  w i t h  5 0  p e r c e n t  m o r e  c a n c e r - c a u s i n g  t a r  t h a n  t o b a c c o  
c i g a r e t t e a  c a u a e  d e a t h  i f  t h e  s m o k e r  e v e n t u a l l y  d i e s  o f  l u n g  
c a n c e r  o r  emphya ema?  .»  .

I t  i a  t r u e  t h a t  n o b o d y  h a a  e v e r  p r o v e n  t h a t  human b e i n g a  
h a v e  o v e r d o a e d  o n  p o t  a n d  d i e d /  a l t h o u g h  a u c h  c a a e a  h a v e  b e e n  
r e p o r t e d .  A t  t h i a  p o i n t /  f e w  p h y s i c i a n s  w o u l d ’ know how t o  
d i a g n o a e  a  d e a t h  c a u a e d /  o r  c o n t r i b u t e d  t o /  b y  m a r i j u a n a .
The f a c t  t h a t  d e a t h  f r o m  a m o k i n g  m a r i j u a n a  d o e a  n o t  h a p p e n  
i m m e d i a t e l y  a f t e r  u a i n g  t h e  d r u g /  o r  c a n n o t  b e  p r o v e d /  
d o e a  n o t  meai .  t h a t  i t  c a n n o t  h a p p e n .

"And p e o p l e  who t r y  t o  t e l l  y o u  t h e r e  h a v e  b e e n  no 
d e a t h a  f r o m  m a r i j u a n a  a h o u l d  v i s i t  t h e  c e m e t e r i e s .
Do y o u  know t h a t  d r u g - r e l a t e d  s u i c i d e  i s  t h e  n um be r  
o n e  c a u a e  o f  d e a t h  among c o l l e g e  s t u d e n t s  t o d a y ?
The  n um be r  tw o  c a u a e  o f  d e a t h  i a  a l c o h o l  a n d  d r u g - r e l a t e d  
t r a f f i c  a c c i d e n t s .  And i n  a l m o s t  e v e r y  c a s e  i l l e g a l  
d r u g  u a e  s t a r t s  w i t h  m a r i j u a n a . "

-  D r .  R o b e r t  H e a t h

Who u s e s  m a r i j u a n a ?
The U n i t e d  S t a t e s  h a s  t h e  h i g h e s t  l e v e l  o f  m a r i j u a n a  and  
o t h e r  d r u g  u s e  among y o u n g  p e o p l e  o f  a n y  d e v e l o p e d  c o u n t r y  i n  
t h e  w o r l d .  I n  A m e r i c a /  t h e  m a i n s t r e a m  c h i l d  i s  j u s t  a s  
l i k e l y  t o  u s e  m a r i j u a n a  a s  t h e  o b v i o u s l y  d e v i a n t  o r  r e b e l l i o u s  
k i d .  As a  m a t t e r  o f  f a c t /  m o r e  h i g h  s c h o o l  s e n i o r s  smoke  
m a r i j u a n a  t h a n  sm o k e  t o b a c c o  c i g a r e t t e a .  M a r i j u a n a . u s e  
b e g i n s  a s  e a r l y  a s  1 2  y e a r s /  a l t h o u g h  t h e  m o s t  f r e q u e n t  
a g e s  o f  f i r s t  u s e  a r e  a r o u n d  1 4  a nd  1 5 .  W i d e s p r e a d  u s e  o f  
m a r i j u a n a  b y  a d o l e s c e n t s  a n d  f e m a l e s  i s  u n p r e c e d e n t e d  i n  
human h i s t o r y .

Are t h e r e  many p a r e n t s  who h a v e  s moke d  p o t ? '

U n f o r t u n a t e l y /  many k i d s  who g r ew  up  i n  t h e  ' 6 0 s  s m o k i n g  p o t  
h a v e  g r o u n  up  e n o u g h  t o  h a v e  k i d s  o f  t h e i r  own/  b u t  h a v e n ' t  
g r ow n  up  e n o u g h  t o  s t o p  s m o k i n g  w e e d .  T h e i r  k i d s  f a c e  an  
u p h i l l  b a t t l e  i f  t h e y  w a n t  t o  b e  s t r a i g h t  t h e m s e l v e s .
Many p e r s o n s  i n  t h e  3 5  t o  4 9  a g e  g r o u p  a r e  p r e s e n t l y  
r a i s i n g  t e e n a g e  c h i l d r e n /  a n d  s u r v e y s  show  t h a t  o n e - f o u r t h  o f  
t h o s e  p a r e n t s  h a v e  a t  l e a s t  t r i e d  m a r i j u a n a - *  One i n  f i v e  
p a r e n t s  o f  c h i l d r e n  a g e d  1 2  t o  1 7  h a v e  t r i e d  m a r i j u a n a  a t  
some p o i n t  d u r i n g  t h e i r  l i v e s .
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T e e a a g e r s  know b e t t e r  why k i d s  s moke  p o t  t h a n  a d u l t s  d o .  
Many a d u l t s #  e s p e c i a l l y  t h o s e  who work i n  d r u g  t r e a t m e n t
c e n t e r s #  a r e  c o n v i n c e d  t h a t  a l l  k i d s  who u s e  d r u g s  h a v e
" p r o b l e m s "  w h i c h  c a u s e  them t o  u s e  d r u g s .  Th e y  i n s i s t  t h a t  
s o l v i n g  t h e  " u n d e r l y i n g  p r o b l e m s "  i s  t h e  way t o  b a t t l e  dr ug  
a b u s e .  However# i n c r e a s i n g  numbe rs  o f  p r o f e s s i o n a l s  and p a ­
r e n t s  a r e  b e g i n n i n g  t o  u n d e r s t a n d  t h a t  f o r  many# i f  n o t  mos t  
k i d s #  d r u g s  a r e  t h e  c a u s e  o f  t h e i r  d r u g  p r o b l e m s ,  and g e t ­
t i n g  k i d s  o f f  d r u g s  p e r m i t s  them t o  s o l v e  t h e i r  d r u g  p r o b l e m  
and o t h e r  p r o b l e m s  w i t h  a h e a l t h y  mind t h a t  i s  f u n c t i o n i n g  
n o r m a l l y .

The m a j o r i t y  o f  a d o l e s c e n t s  who u s e  m a r i j u a n a  and o t h e r  
d r u g s  do ao  b e c a u s e  o f  i g n o r a n c e  o f  t h e  l o n g - r a n g e  h a r m f u l  
e f f e c t s  and b e c a u s e  o f  t h e  n e e d  t o  b e l o n g  t o  a g r o u p .  Many 
t e e n a g e r s  who u s e  d r u g s  h a v e  e v e r y t h i n g  g o i n g  f o r  them.
T h e i r  f a m i l i e s  a r e  i n t a c t #  t h e i r  p a r e n t s  l o v e  them# t h e y  g e t  
g o o d  g r a d e s  i n  s c h o o l #  t h e y  a r e  i n v o l v e d  i n  e x t r a c u r r i c u l a r  
a c t i v i t i e s #  t h e y  h a v e  i n t e r e s t i n g  h o b b i e s #  t h e y  h a v e  l o t s  o f  
f r i e n d s  and t h e y  a r e  v e r y  p o p u l a r .  They  a r e n ' t  e s c a p i n g  
r e a l i t y #  b e c a u s e  t h e i r  w o r l d  i s n ' t  t h a t  u n p l e a s a n t .  To 
them# m a r i j u a n a  and o t h e r  d r u g s  a r e  "mi ld#  h a r m l e s s  i n t o x i c a n t s " #  
w h i c h  t h e y  c a n  h a n d l e  —  t h e y  t h i n k .  What t h e s e  k i d s  l a c k  i s  
i n f o r m a t i o n  a b o u t  how d r u g s  t h a t  make them f e e l  g ood  can  
h u r t  them# e s p e c i a l l y  i n  ways  t h a t  t h e y  c a n n o t  s e e  o r  " f e e l " .

Why d o  k i d s  smoke  p o t ?

D o n ' t  l o t s  o f  p e o p l e  j u s t  " t r y "  p o t ?

J u s t  " t r y i n g "  p o t  i s n ' t  a g ood  i d e a  b e c a u s e  f o r  many p e o p l e #  
t h e  f i r s t  " t r y "  p r o d u c e s  no " h i g h " .  T h e r e f o r e #  t h e  e x p e r i m e n t  
i s  r e p e a t e d  s e v e r a l  t i m e s  i n  o r d e r  t o  a c h i e v e  an e f f e c t .  
S u r v e y s  show t h a t  f e w  p e r s o n s  who " t r y "  m a r i j u a n a  s t o p  
a f t e r  m e r e l y  " t r y i n g  i t  t o  s e e  what  i t ' s  l i k e "  on o ne  o r  two  
o c c a s i o n s .  Among k i d s  12 t o  17# l e s s  t h a n  o n e  i n  t h r e e  o f  
t h o s e  wh,o a d m i t  t h e y  h av e  " e v e r  us e d"  m a r i j u a n a  s a y  t h a t  
t h e y  u s e d  p o t  j u s t  o n c e  o r  t w i c e .  About  o n e - h a l f  o f  a d u l t s  
who t r i e d  m a r i j u a n a  b e f o r e  t h e  a g e  o f  16 r e p o r t  t h a t  t h e y  
e v e n t u a l l y  u s e d  m a r i j u a n a  on a d a i l y  b a s i s .

I s n ' t  i t  o k a y  t o  u s e  p o t  i n  " m o d e r a t i o n " ?

Even m o d e r a t e  u s e  o f  m a r i j u a n a  i s  a s s o c i a t e d  w i t h  s c h o o l  
d r o p - o u t #  p s y c h o s e s #  p a n i c  s t a t e s  and a d o l e s c e n t  b e h a v i o r ’*- 
d i s o r d e r s .  B e s i d e s #  how many c u r r e n t  " b u r n o u t s "  e v e r  p l a n n e d  
t o  become b u r n o u t s ?  D o e s n ' t  e v e r y b o d y  t h i n k  t h e i r  p o t  u s e  i s  
"moderate"  when t h e y  s t a r t ?  D o e s n ' t  e v e r y  p o t h e a d  s t i l l ’-’" 
t h i n k  h i s  p o t  u s e  i s  " m o d e r a t e " ,  e v e n  t h o u g h  t o  e v e r y o n e  
e l s e  i t  i s  c l e a r  t h a t  he h as  become  a b u r n o u t ?
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How l o n g  d o  t h e  c h e m i c a l s  i n  m a r i j u a n a  a t a y  i n  t h a  b o d y ?

M a r i j u a n a  i a  a u n i q u a  d r u g  b a c a u a a  i t a  c h a n i c a l a  a c c u m u l a t e  
i n  t h a  u s e r ' s  b o d y  i n  much t h a  aama way a a  DDT.  A week  a f t e r  
a  p e r a o n  am ok a a  o n a  j o i n t #  3 0  t o  5 0  p a r c a n t  o f  t h e  THC 
r e m a i n a  i n  t h a  b o d y ;  i t  i a  a a t i m a t a d  t h a t  f o u r  t o  a i x  weeks  
a r e  r e q u i r e d  f o r  a l l  t h a  THC t o  l a a v a  t h a  b o d y .  I n  o t h e r  
w o rd a #  a k i d  who g e t s  " h i g h "  on  S a t u r d a y  n i g h t  a n d  a g a i n  on 
W ed n e sd a y  n i g h t  w i l l  b u i l d  up  t h a  am ou n t  o f  THC i n  h i a  b o d y .
H i s  b r a i n  w i l l  n e v e r  b o  f r e e  o f .  t h a  d r u g .  A t  l e a a t  a f u l l  
m on th  o f  n o t  a m o k i n g  w o u l d  b e  n o c a s a a r y  t o  r i d  t h e  b o d y  o f  a l l  
t h e  THC.
S i n c e  m a r i j u a n a  s t a y s  in the b r a i n  l o n g  a f t e r  the u s e r  feels " h i g h , "  
it is v e r y  d e c e p t i v e .  M a n y  p r o f e s s i o n a l s  a r e  w o r r i e d  that the slow, 
s u b t l e  a c c u m u l a t i o n  of T H C  in the b o d y  a n d  b r a i n  is r e s p o n s i b l e  for 
the p e r s o n a l i t y  a n d  b e h a v i o r  c h a n g e s  s e e n  in u s e r s .  And, the l o n g e r  
the d r u g  r e m a i n s  in the s y s t e m ,  the g r e a t e r  time it has to a f f e c t  the 
o t h e r  t i s s u e s  of the b o d y .

" T h e r e  is no o t h e r  d r u g  u s e d  or a b u s e d  by m a n  w h i c h  
s t a y s  in the b o d y  as l o n g  as c a n n a b i s  doe s .  A n d  the r e  

is no o t h e r  d r u g ,  l e g a l  or i l l e g a l ,  w h i c h  a f f e c t s  e v e r y
m a j o r  o r g a n  of the b o dy. A n d  e v e r y  s y s t e m  in the body.
A n d  e v e r y  s i n g l e  c e l l  in the b o d y . "

- Dr. C a r l t o n  T u r n e r ,
D e p u t y  A s s i s t a n t  to the 
P r e s i d e n t  for D r u g  A b u s e

W he re  i n  t h e  b o d y  d o e a  THC a c c u m u l a t e ?
THC# and  t h e  o t h e r  c a n n a b i n o i d a  i n  m a r i j u a n a #  a r e  s t o r e d  i n  
t h e  f a t t y  t i a a u e a  o f  t h e  b r a i n  and  l u n g s .  T h e y  a r e  a l s o
a c c u m u l a t e d  i n  t h e  o v a r i e s  a n d  t e s t i c l e s  f o r  l o n g  p e r i o d s  o f
t i m e .

How d o e s  m a r i j u a n a  a f f e c t  t h e  l u n g s ?

M a r i j u a n a  s m o k i n g  c o n s t i t u t e s  t h e  g r e a t e s t  s i n g l e  new t h r e a t  
t o  t h e  h e a l t h  o f  l u n g s  i n  t h e  U n i t e d  S t a t e s .  N o t  o n l y  i s  t h e  
p o s s i b l e  d am age  t o  t h e  l u n g s  v e r y  s e v e r e #  b u t  t h e  c h a n g e s  
a s s o c i a t e d  w i t h  h e a v y  p o t  sm o k i n g  c a n  a p p e a r  w i t h i n  1 8  t o  2 4  
m on th s #  w h i c h  i s  a r e l a t i v e l y  s h o r t  p e r i o d  o f  t i m e .
M a r i j u a n a  i s  much m o r e  h a r s h  and  i r r i t a t i n g  t h a n  t o b a c c o .
T h a t  i a  why u s e r s  o f t e n  c o u g h  and g a g  a s  t h e y  i n h a l e  t h e  
sm o k e .  M a r i j u a n a  smoke  c o n t a i n s  THC a n d  o t h e r  c h e m i c a l s  
w h i c h  i r r i t a t e  t h e  l u n g s #  a s  w e l l  a s  p o i s o n s  l i k e  c a r b o n  
m o n o x i d e  a n d  a m m on i a .  T h e  e f f e c t  i s  s o  s e v e r e  t h a t  some 
s c i e n t i s t s  h a v e  c o n c l u d e d  t h a t  f i v e  j o i n t s  i r r i t a t e  t h e  
l u n g s  a s  much a s  1 1 2  t o b a c c o  c i g a r e t t e s .
F o l l o w i n g  e x p o s u r e  t o  m a r i j u a n a #  t h e  l u n g s '  d e f e n s e  s y s t e m s  
a g a i n s t  b a c t e r i a  a r e  i m p a i r e d .  A l v e o l a r  m a c r o p h a g e s #  w h i c h
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a r e  s p e c i a l  c e l l s  d e s i g n e d  t o  a t t a c k  and d e s t r o y  f o r e i g n  
m a t e r i a l  and b a c t e r i a  i n  t h e  l u n g s #  h a v e  r e d u c e d  e f f e c t i v e n e s s .

C h r o n i c  b r o n c h i t i s  and c h e s t  p a i n  a r e  common i n  t e e n a g e r s  who 
smoke p o t .  T h e r e  h a v e  b e e n  s t u d i e s  o f  human u s e r s  w h i c h  h a v e  
r e p o r t e d  l a r y n g i t i s #  cough#  h o a r s e n e s s #  adti ima# s i n u s i t i s #  
p h a r y n g i t i s #  b r o n c h i t i s v a n d  p r e c a n c e r o u s  l e s i o n s  i n  t h e  
l u n g s  much l i k e  t h a t  f o u n d  i n  h e a v y  c i g a r e t t e  s m o k e r s .
Emphysema# a d e a d l y  l u n g  d i s e a s e #  a l s o  h as  b e e n  f o u n d .
S t u d i e s  d o n e  on U . S .  Army s o l d i e r s  i n  West  Germany who had  
b e e n  s m o k i n g  c a n n a b i s  f o r  a y e a r  o r  l e s s  f o u n d  l u n g  damage  
t h a t  was more  s e v e r e  t h a n  t h a t  f o u n d  i n  o l d e r  s o l d i e r s  who had  
smoked a t  l e a s t  I 3} p a c k s  o f  c i g a r e t t e s  a d a y  f o r  10  y e a r s  o r  
more .  The d o c t o r s  w e r e  s t a r t l e d  t o  f i n d  emphysema and b r o n c h i ­
t i s  i n  t h e  l u n g s  o f  1 8 - y e a r - o l d  h a s h  s m o k e r s .  T h e s e  l u n g  
d i s e a s e s  a r e  r a r e l y  f o u n d  i n  p e o p l e  u n d e r  45 y e a r s  o f  a g e .

U n l i k e  t o b a c c o  c i g a r e t t e a #  " j o i n t s "  a r e  u n f i l t e r e d  and  
smoked t o  a v e r y  s m a l l  " r o a c h " .  As a r e s u l t #  t h e  l u n g s  o f  t h e  
m a r i j u a n a  s m o k e r  a r e  more b l a c k e n e d  t h a n  t h o s e  o f  t o b a c c o  
s mo ke r s  and t h e r e  i s  e x t r e m e  breakdown o f  t h e  l u n g  s t r u c t u r e .  
E x p e r i m e n t s  h a v e  d e m o n s t r a t e d  t h a t  s i g n i f i c a n t  w o r s e n i n g  o f  
l u n g  f u n c t i o n  o c c u r s  o n l y  s i x  t o  e i g h t  w e e k s  a f t e r  s m o k i n g  a 
f ew j o i n t s  a d a y .  T h e s e  t e s t s  show t h a t  h e a v y  p o t  s m o k i n g  
c a u s e s  a n a r r o w i n g  o f  b r e a t h i n g  p a s s a g e s .  V i t a l  c a p a c i t y #  t h e  
amount  o f  o x y g e n  t h e  l u n g s  c a n  i n h a l e  and e x h a l e  i n  o n e  b r e a t h #  
i s  d e c r e a s e d  more by o n e  o r  two j o i n t s  t h a n  by a w h o l e  pa c k  
o f  r e g u l a r  c i g a r e t t e s .

•

The r e  i s  s t i l l  a g r e a t  d e a l  t o  l e a r n  a b o u t  t h e  e f f e c t s  o f  p o t  
on human l u n g s .  I t  t o o k  many y e a r s  o f  c i g a r e t t e  s m o k i ng  
b e f o r e  t h e  i l l  e f f e c t s  o f  c i g a r e t t e s  w e r e  d o c u m e n t e d .  I t  may 
t a k e  a n o t h e r  20 y e a r s  b e f o r e  a l l  t h e  e f f e c t s  o f  p o t  smoke on 
l u n g s  a r e  l e a r n e d .

Can m a r i j u a n a  c a u s e  c a n c e r ?

S i n c e  m a r i j u a n a  smoke i s  d e e p l y  i n h a l e d  and c o n t a i n s  many 
c h e m i c a l s  known t o  b e  c a n c e r - p r o d u c i n g #  i t  i s  v i r t u a l l y  
c e r t a i n  t h a t  h e a v y  u s e  c a n  c a u s e  l u n g  c a n c e r .  However# i t
t a k e s  30 t o  4 0  y e a r s  f o r  l u n g  c a n c e r  t o  g r o w .  Thus  f a r #  i n
t h e  U n i t e d  S t a t e s #  p e o p l e  h a v e  b e e n  s m o k i n g  p o t  h e a v i l y  f o r  
o n l y  a d e c a d e  o r  two# s o  t h e r e  a r e n ' t  many d e a d  b o d i e s  y e t .  
However# p r e l i m i n a r y  l a b o r a t o r y  e v i d e n c e  i s  c o n v i n c i n g  —  and  
s c a r y .

T h e r e  i s  e v i d e n c e  t h a t  t h e  p r o d u c t s  o f  m a r i j u a n a  smoke c a u s e  
t h e  g r o w t h  o f  c a n c e r  c e l l s  i n  t h e  t e s t  t u b e  i n  a way s i m i l a r  
t h a t  c a u s e d  by t h e  t a r  i n  t o b a c c o  c i g a r e t t e s .  T h e r e  i s
e v i d e n c e  t h a t  h e a v y  p o t  s m o k e r s  h a v e  p r e c a n c e r o u s  l e s i o n s  i n  
t h e i r  l u n g s .  T h e s e  l e s i o n s  h a v e  b e e n  f o u n d  i n  s a m p l e s  o f  
t i s s u e  removed  from t h e  l u n g s  o f  s m o k e r s  o f  c a n n a b i s  i n  t h e i r  
e a r l y  2 0 s .  S i m i l a r  l e s i o n s  a r e  f o u n d  i n  h e a v y  t o b a c c o
s mo ke r s  o n l y  a f t e r  t h e y  r e a c h  t h e  a g e  o f  4 0 .



Nona  o f  t h e s e  r e s u l t s  i a  a u r p r i s i n g  c o n a i d a r i n g  t h a  f a c t  
t h a t  c a n n a b i a  p r o d u e a a  5 0  p e r c e n t  m o r a  t a r  t h a n  t h a  same 
w e i g h t  o f  r a g u l a r  c i g a r e t t e a .  A l s o ,  b a c a u a a  a  j o i n t  i a  
sm oked  down t o  a  t i n y  r o a c h /  m o r a  t a r  i a  i n h a l a d  t h a n  i n  a 
t o b a c c o  c i g a r a t t a  —  p a r t i c u l a r l y  i f  i t  l a  a f i l t a r a d  c i g a r e t t e .  
C a n n a b i a  t a r  c o n t a i n a  m o r a  t h a n  1 5 0  h y d r o c a r b o n a / i n c l u d i n g  
c a n c e r - c a u s i n g  c h e m i c a l s .  T h a a a  c h e m i c a l a  f r o m  m a r i j u a n a  t a r  
p r o d u c e  a k i n  t u m o r s  i n  l a b o r a t o r y  t e s t a .
B e c a u s e  m a r i j u a n a  h a s  m o re  c a n c e r - c a u s i n g  c h e m i c a l s  t h a n  t o ­
b a c c o ,  i t  may t a k e  f e w e r  j o i n t s  t h a n  c i g a r e t t e s  t o  p r o d u c e  
c a n c e r o u s  c h a n g e s .  C om p o u n d i n g  t h e  damage t o  t h e  l u n g s  i s  
t h e  f a c t  t h a t  m c s t  p o t  s m o k e r s  a l s o  smoke r e g u l a r  t o b a c c o  
c i g a r e t t e s .  _ .

D oe s  m a r i j u a n a  a f f e c t  t h e  h e a r t ?
I t  i s  c l e a r  t h a t  m a r i j u a n a  c h a n g e s  h a a r t  f u n c t i o n ;  i t  
i n c r e a s e s  h a a r t  r a t e s ,  a n d  i t  c h a n g e s  t h a  d i s t r i b u t i o n  o f  
b l o o d ;  i t  c a u s e s  s i g n i f i c a n t  i n c r e a s e  i n  c h e s t  p a i n  i n  
i n d i v i d u a l s  who h a v e  h a a r t  d i s e a s e s .

POTLUCK
A <oru»r 0ad« County C i r c u i t  Cour t  

Cl*rk wil l  b* spending + !» •  In J a i l  
for  se rv ing  « a r I Ju an a - l ac a d  brownlas 
t h a t  j a n t  22 co-work#r i  t o  t t ia h o i -  
p l t a l .

On* c o u r t  d a r k  aup orv l so r  l u f f a r a d  
a mild h a a r t  a t t a c k  and was hos­
p i t a l  Izad fo r  s s v s r a l  days .

Aawlcan Bar A ss oc ia t i on  Journal  
J a n . .  1984

THC s e e m s  t o  h a v e  f a r  more p r o f o u n d  
e f f e c t s  on t h e  c a r d i o v a s c u l a r  s y s ­

tem t h a n  d o e s  n i c o t i n e .  T h e r e  i s  e v i d e n c e  t h a t  i n  p a t i e n t s  
w i t h  i m p a i r e d  h e a r t  f u n c t i o n  t h e  u s e  o f  m a r i j u a n a  may p r e c i ­
p i t a t e  c h e s t  p a i n  more  r a p i d l y  and f o l l o w i n g  l e s s  e f f o r t
t h a n  t o b a c c o .  One s t u d y  f o u n d  t h a t  a s i n g l e  m a r i j u a n a  c i g a ­
r e t t e  s moked f o r  15 m i n u t e s  p r o d u c e d  a s  much c a r b o n  m o n o x i d e  
i n  t h e  b l o o d  a s  1 0  t o  20 t o b a c c o  c i g a r e t t e s  s moked i n  t h e  
c o u r s e  o f  a d a y .

M a r i j u a n a  s t i m u l a t e s  the '  n e r v o u s  
s y s t e m  and  c a u s e s  q u i c k e n e d  h e a r t  
b e a t  a n d  i r r e g u l a r  h e a r t  r h y t h m .  
M a r i j u a n a  i n c r e a s e s  h e a r t  r a t e  a s  
much a s  5 0  p e r c e n t  a n d  c a n  b r i n g  on  
c h e s t  p a i n  i n  p e o p l e  e x p e r i e n c i n g  
a  p o o r  b l o o d  s u p p l y  t o  t h e  h e a r t .  
D u r i n g  t h e  e a r l y  p h a s e s  o f  c a n n a b i s  
i n t o x i c a t i o n ,  h e a r t  r a t e  c an  
i n c r e a s e  up  t o  1 6 0  b e a t s  p e r  
m i n u t e  o r  m o r e ,  a l o n g  w i t h  c a u s i n g  
a d e c r e a s e  i n  s t a n d i n g  b l o o d  
p r e s s u r e .

How d o e s  m a r i j u a n a  a f f e c t  p e r s o n a l i t y ?

P s y c h i a t r i s t s  and p h y s i c i a n s  h a v e  b e g u n  t o  r e c o g n i z e  
s e v e r e l y  h a r m f u l  e f f e c t s  o f  m a r i j u a n a  on p e r s o n a l i t y ,  e s p e c i a l l y  
i n  m a t u r i n g  a d o l e s c e n t s .  M a r i j u a n a  a f f e c t s  j u d g m e n t ,  
m o t i v a t i o n ,  p e r c e p t i o n  and  l e a r n i n g .  I t  c a n  l e a d  t o  an 
o v e r a l l  d e t e r i o r a t i o n  o f  p e r s o n a l i t y  and an e s t r a n g e m e n t  
f r o m  t h e  m a i n s t r e a m  o f  l i f e .  U s e r s  t e n d ,  q u i t e  o f t e n ,  t o



s o c i a l i z e  o n l y  w i t h  o t h e r  p o t h e a d s  who e x h i b i t  t h e  same 
p r o b l e m s .  A t  t h e  same t im e *  t h e y  w i t h d r a w  f r o m  t h e i r  
f a m i l i e s /  c a u s i n g  d i s r u p t i o n  a nd  s o m e t im e s  d e v a s t a t i o n  i n  t h e  
home .

• *

The m o s t  c o n s i s t e n t  and  n o t a b l e  
c h a n g e s  t h a t  a r e  r e p o r t e d  i n  
m a r i j u a n a  sm o k e r s  i n c l u d e  a p a t h y /  
l a c k  o f  m o t i v a t i o n /  w h i c h  i s  c a l l e d  
t h e  " a m o t i v a t i o n a l  s y n d r o m e " /  and 
r e d u c e d  i n t e r e s t  i n  s o c i a l i z i n g . '
T h e r e  i s  l e s s  c o n c e r n  f o r  t h e  
f u t u r e .  Some u s e r s  l o s e  c o n t a c t  
w i t h  r e a l i t y  and s u f f e r  f r o m  
h a l l u c i n a t i o n . * / .  I t ' s  c l e a r  t h a t  a 
l a r g e r  p e r c e n t a g e  o f  c h i l d r e n  who a r e  
i n v o l v e d  w i t h  m a r i j u a n a  d r o p  o u t  o f  
s c h o o l  and do n o t  a c h i e v e  a s  w e l l  i n  
s c h o o l  as c h i l d r e n  who d o n ' t  smoke p o t
r e g u l a r l y .  I t  i s  a l s o  i m p o r t a n t  t o  n o t e  t h a t  k i d s  who s t o p
sm o k i n g  p o t  o f t e n  show d r a m a t i c  c h a n g e s  i n  b e h a v i o r .  T h e y
become more i n t e r e s t e d  i n  s c h o o l  and  b e i n g  on  t i m e /  g e t t i n g
b e t t e r  g r a d e s  and f o r m i n g  m e a n i n g f u l  r e l a t i o n s h i p s  w i t h  
t h e i r  f r i e n d s /  a n d  t h e y  a r e  l e s s  h o s t i l e .  S om e t im e s  t h e y  
t a k e  mo re i n t e r e s t  i n  t h e i r  p e r s o n a l  a p p e a r a n c e  and h a b i t s .

W h i l e  n o t  a l l /  o r  e v e n  m o s t /  p o t  sm o k e r s  become " b u r n o u t s " /  
a lm o s t  a l l  m a r i j u a n a  sm o k e r s  d e n y  a n y  damage t o  t h e m s e l v e s  
f r o m  u s i n g  t h e  w ee d .  The m a r i j u a n a  u s e r  d o e 3  n o t  r e a l i z e  
t h a t  he has c h a n g e d /  and  i f  h i s  a l t e r e d  b e h a v i o r  i s  b r o u g h t  
t o  h i s  a t t e n t i o n /  he t r i e s  t o  j u s t i f y  i t .  Wha t t h e  p o t  
sm o k e r  d o e s n ' t  u n d e r s t a n d  i s  t h a t  t h e  v e r y  a r e a  o f  t h e  b r a i n  
t h a t  i s  a f f e c t e d  b y  m a r i j u a n a  i s  t h e  same a r e a  w h i c h  i s  
r e s p o n s i b l e  f o r  h e l p i n g  h im  r e g u l a t e  a nd  e v a l u a t e  h i s  own 
b e h a v i o r .  As a r e s u l t /  e v e n  b u r n e d  o u t  " s p a c e  c a d e t s " /  who 
may be s u f f e r i n g  f r o m  v e r y  s e v e r e  d r u g - r e l a t e d  m e n t a l  i m p a i r ­
m e n t /  do n o t  c o n s i d e r  t h e m s e l v e s  t o  be b u r n e d  o u t .  The 
m a r i j u a n a  sm o k e r  c a n  become a l i a r  a n d  a c o n  a r t i s t  —  a nd  he 
seems t o  be h i s  own b i g g e s t  v i c t i m .

O f  p a r t i c u l a r  im p o r t a n c e  t o  t e e n a g e r s  i s  t h e  v e r y  r e a l  
d a n g e r  t h a t  m a r i j u a n a  u s e  c a n  i n t e r f e r e  w i t h  g r o w i n g  u p .  To 
become an a d u l t /  an a d o l e s c e n t  m u s t  l e a r n  t o  c o p e  w i t h  
e m o t i o n a l /  s o c i a l /  m e n t a l  and p h y s i c a l  g r o w i n g  p a i n s .  D r u g s  
l i k e  m a r i j u a n a  t h a t  p r o t e c t  k i d s  f r o m  t h e  s t r e s s  o f  g r o w i n g  
p a i n s  a l s o  p r e v e n t  k i d s  f r o m  g r o w i n g  up t o  be r e s p o n s i b l e /  
m a t u r e  a d u l t s .

A IR  AGENCY PROBES 
MECHANIC 'S POT CASE

Mlaal (AP) — The Federal  Av iat ion  
Ada! n I s t r a t i o n  s a id  I t  Is I n v e s t i g a ­
t i n g  a y a a r - o l d  marl Juana case  a g a i n s t  
one of  two E as te rn  Air  11 nes mechanics ,  
whose mi s takes  a lmost  forced  a Jumto 
J e t  t o  d i t c h  In t h e  A t l a n t i c .

World Herald 
Hay 22.  1983
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I

M a r i j u a n a  c a n  i n t e r f e r e  w i t h  l e a r n i n g  b y  i m p a i r i n g  t h i n k i n g ,  
r e a d i n g  c o m p r e h e n s i o n ,  v e r b a l  a n d  a r i t h m e t i c  s k i l l s .
M a r i j u a n a  i m p a i r s  t h e  a b i l i t y  t o  c o n c e n t r a t e ,  c o n s i d e r  
c o m p l e x i t y ,  manage t e n s i o n ,  p o s t p o n e  r e w a r d s ,  t h i n k  a b s t r a c t l y ,  
a n d  c o n s i d e r  h y p o t h e t i c a l  s o l u t i o n s  t o  p r o b l e m s .  Heavy 
m a r i j u a n a  u s e r s ,  n o t  s u r p r i s i n g l y ,  o f t e n  f i n d  t h a t  t h e i r  
g r a d e s  become w o r s e  b e c a u s e  o f  p o t  s m o k i n g .

M a r i j u a n a  p a r t i c u l a r l y  seems t o  
i m p a i r  s h o r t - t e r m  memo ry .  I t  a l s o  
seems t o  i n t e r f e r e  w i t h  t h e  t r a n s f e r  
o f  i n f o r m a t i o n  f r o m  im m e d i a t e  
memory t o  l o n g - t e r m  memory s t o r a g e .  
T h e r e  i s  now e v i d e n c e  o f  memory 
l o s s  s o  g r e a t  t h a t  some k i d s  a c t u a l l y  
f o r g e t  t h e i r  own b i r t h  d a t e s .

U n f o r t u n a t e l y ,  m a r i j u a n a  seems t o  
f o o l  s t u d e n t s  i n t o  b e l i e v i n g  t h a t  p o t  
im p r o v e s  t h e i r  p e r f o r m a n c e .  T h e y  
t h i n k  t h e y  c a n  d r i v e  b e t t e r ,  s t u d y  
b e t t e r ,  p l a y  m u s i c  b e t t e r ,  and p l a y  
f o o t b a l l  b e t t e r  when t h e y  a r e  " h i g h "  —  
i n  s p i t e  o f  t h e  f a c t  t h a t  t o  e v e r y o r , e  
o b s e r v i n g  t h e i r  p e r f o r m a n c e ,  t h e y  
h a v e  d e c l i n i n g  a b i l i t i e s .

How d o e s  M a r i j u a n a  a f f e c t  l e a r n i n g ?

A r e  t e e n a g e r s  mo re  s u s c e p t i b l e  t o  t h e  b a d  e f f e c t s  o f  m a r i j u a n a ?

Y o u n g s t e r s  who a r e  u n d e r g o i n g  r a p i d  and c o m p l e x  c h a n g e s  o f  
b o d y  c h e m i s t r y  a n d  e m o t i o n a l  d e v e l o p m e n t  may be mo re  s u s c e p t i ­
b l e  t o  t h e  a c c u m u l a t i o n  o f  THC and  o t h e r  c h e m i c a l s  i n  t h e  
b o d y  t h a n  a r e  m a t u r e  a d u l t s .

How d o e s  m a r i j u a n a  a f f e c t  t h e  b r a i n ?

THC a c c u m u l a t e s  i n  t h e  b r a i n .  B e c a u s e  o f  t h e  s l o w  c l e a r a n c e  
o f  THC f r o m  t h e  b o d y ,  a n y o n e  who smokes mo re  t h a n  o n c e  a 
m o n t h  i s  n e v e r  d r u g - f r e e ,  and i s  c o n s t a n t l y  a d d i n g  t o  t h e  
l e v e l  o f  THC a l r e a d y  s t o r e d  i n  t h e  b o d y .  S i n c e  t h e  b r a i n  i s  
t h e  t h i n k i n g  o r g a n  o f  t h e  human b o d y ,  b e h a v i o r  c h a n g e s  c o u l d  
be e x p e c t e d .

T h e r e  a r e  p e r s o n a l i t y  c h a n g e s  i n  m a r i j u a n a  u s e r s .  T h e r e  i s  
e v i d e n c e  t h a t  a p e r s o n  n e e d s  o n l y  t o  smoke tw o  j o i n t s  a week 
f o r  t h r e e  m o n t h s  b e f o r e  p e r s i s t e n t  c h a n g e s  i n  b e h a v i o r  b eg j .n  
t o  o c c u r .  The u s e r  may become mo re  " l a i d  b a c k "  and n o t  c a r e  
a b o u t  t h i n g s  a n ym o r e .  The u s e r  d o e s n ' t  become u p s e t  —  e ve n  
a b o u t  t h i n g s  t h a t  s h o u l d  be u p s e t t i n g .  The p o t  sm o k e r  c h a n g e s  
h i m s e l f ,  n o t  h i s  p r o b l e m s .  When h i s  d i m i n i s h e d  m e n t a l  
c a p a c i t y  becomes a p r o b l e m ,  he d o e s n ' t  c a r e  e n o u g h  t o  c h a n g e  
t o  h e l p  h i m s e l f .
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The c a u a e  o f  t h e  p o t  s m o k e r ' s  l a c k  o f  c o n c e r n  f o r  a n y t h i n g  —  
e x c e p t  - j e t t i n g  " h i g h "  —  may be t h e  r e a u l t  o f  p o t ' a  a l o w i n g  
o f  b r a i n  a c t i v i t y .  S t u d i e a  o f  b r a i n  v a v e a  o f  y o u n g  p e o p l e  who 
amoke p o t  s e v e r a l  t i m e a  a week c o n a i a t e n t l y  a h o v  an i n a b i l i t y  
o f  t h e i r  f o r e b r a i n a  t o  p r o d u c e  f a a t  " b e t a "  wave a c t i v i t y .  
I n h i b i t i n g  f a a t  wave a c t i v i t y  meana i n h i b i t i n g  p ow e r a  o f  
p r o b l e m  a o l v i n g /  d i a c r i m i n a t i o n  and  a n a l y a i a .  S t u d i e a  i n  
humana a l a o  r e v e a l ' ,  t h a t  c o n t i n u o u a  u aa g e  o f  m a r i j u a n a  may 
a l t e r  t h e  r o l e a  o f  t h e  r i g h t  a n d  l e f t  h em i a p h e r e a  o f  t h e  
b r a i n  w i t h  r e a u l t i n g  i m p a i r m e n t  o f  v e r b a l - a n a l y t i c  t a a k a .

R e a u l t a  i n  t e a t a  on r h e a u a  monke ya  h a v e  a l a o  y i e l d e d  d i a t u r b i n g  
c h a n g e a  i n  b r a i n  wave p a t t e r n s *  aa ahown b e l o w .

MULIMC Ac-rc im c n  at i h t  MO ASTtft t*MO

, ^  UL .UV up ■ ' tf n ■ r  ¥
A w

E l e c t r i c a l  a c t i v i t y  r ecorded In b r a in  s i t e s  of  rhesu s  monkeys. 
Moving l e f t  t o  r i g h t ,  t h e  f i r s t  s e r i e s  r e p r e s e n t s  the  e l e c t r i c a l  
a c t i v i t y  a t  14 d i f f e r e n t  b r a in  s i t e s  b e fo re  any exposure  t o  
e a r  I Juana saoke.  The next  s e r i e s  shoes the  acu te  e f f e c t s  a f t e r  
two Months of  exposure .  The t h i r d  shows b ra i n  waves a f t e r  s i x  
months and t h e  l a s t  s e r i e s  shows b r a in  p a t t e r n s  f iv e  months a f t e r  
Mari juana use was d i s c o n t in u e d .

Changea  h a v e  a l a o  b e e n  n o t e d  i n  t h e  l i m b i c  r e g i o n  o f  t h e  
b r a i n .  T he l i m b i c /  o r  " o l d "  b r a i n /  i a  w h e r e  t h e  c e n t e r s  
c o n t r o l l i n g  i n a t i n c t a /  memory s t o r a g e /  and  e m o t i o n s  a u c h  as 
p l e a s u r e  a n d  r e w a r d  h a v e  bee n  i d e n t i f i e d .  T h i s  p a r t  o f  t h e  
b r a i n  i a  a l a o  a a a o c i a t e d  w i t h  t h e  h y p o t h a l a m u s  w h i c h  r e g u l a t e s  
t h e  s e x  h o rm o n e s  LH and  FSH/ b o t h  o f  w h i c h  a r e  d e c r e a s e d  b y  
p o t  s m o k i n g .

P e r s i s t e n t  c h a n g e s  i n  b r a i n  wave p a t t e r n s /  w h i c h  o u t l a s t  
e x p o s u r e  t o  t h e  d r u g /  h a v e  b e e n  r e p o r t e d  i n  t h e  l i m b i c  
r e g i o n s  o f  t h e  b r a i n s  o f  monke ya  and  r a t a  e x p o s e d  t o  
h u m a n l y - r e l e v a n t  am o u n t s  o f  m a r i j u a n a  sm o k e .  I n f a n t  r a t s  
t r e a t e d  w i t h  THC show f e w e r  s t r u c t u r e s  t h a t  make p r o t e i n /  
n e c e s s a r y  f o r  memory f u n c t i o n /  i n  t h e  b r a i n  c e l l s .  D r .
R o b e r t  G. H e a t h  o f  T u l a n e  U n i v e r s i t y  M e d i c a l  S c h o o l /  has 
s t u d i e d  t h e  b r a i n s  o f  r h e a u a  monkeya t r e a t e d  w i t h  THC. H i s  
r e s e a r c h  d e m o n s t r a t e s  t h a t  s m o k i n g  l e a s  t h a n  tw o  j o i n t s  a 
week f o r  t h r e e  m o n t h s  ( p o s s i b l y  o n l y  20 j o i n t s  t o t a l )  
c a u s e s  a e r i o u a  and  p o a a i b l y  p e rm a n e n t  a l t e r a t i o n  o f  b r a i n
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f u n c t i o n .  I n  a d d i t i o n  
t o  c h a n g e s  i n  b r a i n  
waves# O r .  H e a t h  f o u n d  
a l t e r a t i o n s  i n  t h e  
s t r u c t u r e  o f  t h e  
b r a i n  c e l l s .  T h e r e  was I 
a w i d e n i n g  o f  t h e  s y n a p ­
t i c  c l e f t /  t h e  s p a c e  
b e tw e e n  t h e  c e l l s /  a n d  
o t h e r  M i c r o s c o p i c  b r a i n  
c h a n g e s .  D r .  H e a t h  h a s  
c o n c l u d e d  t h a t  u s e r s  
n eed  t o  u se  p o t  o n l y  
f o r  a s h o r t  t i m e  i n  
m o d e r a t e  t o  h e a v y  
l e v e l s  b e f o r e  t h e r e  i s  
e v i d e n c e  o f  b r a i n  
d am a g e . . . . S u c h  damage 
c o u l d  be. t h e  c a u s e  o f  t h e  
memory l o s s /  l o s s  o f  
g e n e r a l  m e n t a l  f u n c t i o n ­
i n g /  and p a r a n o i d  
t h i n k i n g  e v i d e n t  i n  
some p o t h e a d s .

Why i s n 1t  t h e r e  m o re  p r o o f  t h a t  m a r i j u a n a  c a u s e s  b r a i n  damage?

D ru g  u s e r s  d em and  p r o o f  t h a t  m a r i j u a n a  c a u s e s  b r a i n  d am a g e .  
W ha t  t h e y  f a i l  t o  u n d e r s t a n d ,  h o w e v e r ,  i s  t h a t  s t u d i e s  t o  
p r o v i d e  s u c h  p r o o f  a r e  d i f f i c u l t  t o  p e r f o r m  a n d  t h a t ,  e v e n  
u n d e r  t o  b e s t  l a b o r a t o r y  c o n d i t i o n s ,  b r a i n  c e l l  damage i s  
d i f f i c u l t  t o  i d e n t i f y .

E v e n  w h e r e  l a b o r a t o r y  a n i m a l s  a r e  s t u d i e d ,  t h e r e  a r e  l i m i t a ­
t i o n s  o n  t h e  e v i d e n c e  o f  b r a i n  d y s f u n c t i o n  t h a t  c a n  be 
g a t h e r e d ,  b e c a u s e  t h e  b r a i n s  o f  a n i m a l s  a r e  n o t  a s  h i g h l y  
d e v e l o p e d  a s h u m a n s ' .  A n d ,  e v e n  w hen  a n i m a l  b r a i n s  c a n  be 
s t u d i e d ,  i t  i s  i m p o s s i b l e ,  u s i n g  p r e s e n t  m e t h o d s  o f  m i c r o ­
s c o p i c  e x a m i n a t i o n ,  t o  i n s p e c t  damage t o  c e l l s  a f f e c t i n g  
t h o u g h t  f o r m a t i o n .  N e v e r t h e l e s s ,  i t  i s  p o s s i b l e  t o  h a v e  
s e v e r e  i m p a i r m e n t  o f  t h e  b r a i n  f u n c t i o n  t h a t  i s  n o t  v i s i b l e  
b y  v i s u a l  e x a m i n a t i o n ,  m i c r o s c o p i c  e x a m i n a t i o n ,  o r  p h y s i c a l  
t e s t i n g .  I t  i s  f o o l i s h ,  t h e r e f o r e ,  t o  a s s um e  t h a t  b e c a u s e  
damage c a n n o t  b e  s e e n  o r  f u l l y  e x p l a i n e d ,  t h a t  i t  d o e s  n o t  
e x i s t .
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T h e r e  h a s  b e e n  no r e s e a r c h  t h a t  i n d i c a t e s  t h a t  m a r i j u a n a  
a c t s  a s  a s e x u a l  s t i m u l a n t .  T h e r e  a r e  r e p o r t s /  h o w e v e r /  
t h a t  among m a l e s  who h a v e  smoked c a n n a b i s  f o r  f i v e  o r  mo re  
y e a r s /  20 p e r c e n t  may h a v e  im p o t e n c e  p r o b l e m s .

I a  m a r i j u a n a  a  s e x u a l  s t i m u l a n t ?

How d o e a  m a r i j u a n a  a f f e c t  t h e  m a l e  r e p r o d u c t i v e  s y s t e m ?

M a r i j u a n a  a f f e c t s  m a l e  r e p r o d u c t i v e  f u n c t i o n  i n  a l l  
s p e c i e s  s t u d i e d .

S t u d i e s  show  t h a t  THC r e d u c e s  t h e  am ou n t  o f  LH h o rm one  i n  
m a l e s .  The LH h o rm o n e  s t i m u l a t e s  t h e  t e s t i c l e s  a t  p u b e r t y /  
c a u s i n g  th em  t o  p r o d u c e  t h e  m a l e  h o rm one  t e s t o s t e r o n e .  THC 
p r o d u c e s  a l o n g e r - l a s t i n g  and g r e a t e r  d e p r e s s i o n  o f  LH 
ho rm one  t h a n  m o r p h i n e /  i n d i c a t i n g  t h a t  m a r i j u a n a  i s  mo re 
d i s r u p t i v e  t o  r e p r o d u c t i v e  f u n c t i o n  t h a n  n a r c o t i c s .

T e s t o s t e r o n e  l e v e l s  a r e  r e d u c e d  i n  m a l e s  e x p o s e d  t o  THC.
The f i n d i n g s  o f  o n e  r e s e a r c h e r  r e v e a l e d  a f i v e  p e r c e n t  
d e c l i n e  i n  t e s t o s t e r o n e  l e v e l  f o r  e a c h  j o i n t  ( o f  o n e  p e r c e n t  
THC) smoked p e r  w e e k .  S c i e n t i s t s  a r e  p a r t i c u l a r l y  c o n c e r n e d  
t h a t  t h e s e  r e s u l t s /  o b t a i n e d  i n  m a t u r e  m a l e s /  w i l l  be e ve n  
more p r o n o u n c e d  and  d i s t u r b i n g  i n  a d o l e s c e n t  m a l e 3  who a r e  
d e v e l o p i n g  s e x u a l l y .

B e cau se  t h e i r  t e s t i c l e s  a r e  p r o d u c i n g  l e s s  t e s t o s t e r o n e /  
m a l e s  e x p o s e d  t o  m a r i j u a n a  may o b s e r v e  a d e c r e a s e  i n  t h e  
w e i g h t  a nd  f u n c t i o n  o f  t h e i r  r e p r o d u c t i v e  o r g a n s .  A n d /  
b e c a u s e  t h e  m a l e  a l s o  p r o d u c e s  f e m a l e  h o rm o n e s /  a l t e r a t i o n s  
i n  t h e  b a l a n c e  o f  h o rm o n e s  ha s  l e a d  t o  r e p o r t s  o f  b r e a s t  
d e v e l o p m e n t  i n  a d o l e s c e n t  m a l e s  who smoke p o t .

The THC i n  m a r i j u a n a  i s  a b s o r b e d  i n t o  t h e  t e s t i c l e s  and 
a c c u m u l a t e s  t h e r e .  T h e r e  i s  e v i d e n c e  t h a t  p o t  c a u s e s  a 
s i g n i f i c a n t  d e c r e a s e  i n  s p e rm  c p u n t  and s p e rm  m o t i l i t y .
T h u s ,  t h e  f e r t i l i t y  o f  p o t  sm o k e r s  c o u l d  be d e c r e a s e d .  T h e r e  
i s  a l s o  'an i n c r e a s e  i n  t h e  n um be r  o f  a b n o rm a l  s p e rm .
T h e r e  i s  a p o s s i b i l i t y  t h a t  a b n o rm a l  s p e rm  c o u l d  l e a d  t o  
f o r m a t i o n  o f  a d e f o r m e d  f e t u s .  E v i d e n c e  i s  b e g i n n i n g  t o  
eme rge  t h a t  when t h e  m a l e  p a r e n t  a l o n e  i s  e x p o s e d  t o  
m a r i j u a n a ,  t h e r e  i s  a s i g n i f i c a n t  i n c r e a s e  i n  t h e  n um be r  o f  
o f f s p r i n g  b o r n  w i t h  d e f o r m i t i e s .

T h e r e  h a v e  a l s o  b e e n  o b s e r v a t i o n s  t h a t  i n  m a l e  a n im a l s  
e x p o s e d  t o  m a r i j u a n a ,  t h e r e  i s  r e d u c e d  s e x u a l  b e h a v i o r .
T h i s  i s  c o n s i s t e n t  ’ i t h  r e p o r t s  f r o m  o t h e r  p a r t s  o f  t h e  w o r l d  
t h a t  human m a l e s  who u s e  m a r i j u a n a  h e a v i l y  d e v e l o p  im p o t e n c e  
p r o b l e m s .
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Sperm c a l l s .  L e f t  t o  r i g h t :  (1) Spara from non-smoking human 
■ a la .  (2)  I  (3)  Spara from :hronlc  hash smokers.

( 3 )

Doea m a r i j u a n a  p o a e  a p e c i a l  p r o b l e m s  f o r  t h e  t e e n a g e  
m a l e  r e p r o d u c t i v e  a y a t em ?

M a r i j u a n a ' s  d e p r e s s i n g  e f f e c t  on  t h e  p r o d u c t i o n  o f  m a l e  h o r ­
mone i s  o n e  o f  t h e  g r e a t e s t  r i s k s  f o r  a d o l e s c e n t s ,  b e c a u s e  a 
h e a l t h y  b a l a n c e  o f  h o rm o n e s  i s  c r u c i a i  f o r  n o rm a l  p h y s i c a l  
d e v e l o p m e n t  o f  y o u n g  men . The s e x u a l  m a t u r a t i o n  o f  a d o l e ­
s c e n t  b o y s  d e p e n d s  l a r g e l y  on i n c r e a s e d  t e s t o s t e r o n e  p r o d u c ­
t i o n .  H o w e v e r ,  m a r i j u a n a  may r e s t r i c t  t h e  n o rm a l  g r o w t h  o f  
s p e r m - p r o d u c i n g  c e l l s ,  c a u s i n g  u n d e r - d e v e l o p e d  t e s t e s .  Such 
r e s u l t s  h a v e  b e e n  p r o d u c e d  i n  l a b o r a t o r y  a n i m a l s  t r e a t e d
w i t h  THC d u r i n g  p u b e r t y .  P h y s i c i a n s  a r e  c o n c e r n e d  t h a t  d e ­
p r e s s e d  t e s t o s t e r o n e  l e v e l s  i n  t e e n a g e  b o y s  i s  r e s p o n s i b l e  
f o r  t h e  t h i n  b o d y ,  n a r r o w  s h o u l d e r s ,  l a c k  o f  c h e s t ,  a rm and 
b u t t o c k s  m u s c l e  d e v e l o p m e n t ,  f a c i a l  p a l l o r  and  s t u n t e d  b e a r d  
g r o w t h * t h a t  i s  f r e q u e n t l y  o b s e r v e d  i n  p o t - s m o k i n g  t e e n a g e  
b o y s .
The s t u d y  t h a t  f o l l o w s  was r e p o r t e d  i n  t h e  J o u r n a l  o f  
P e d i a t r i c s , J u n e ,  1 9 8 0 ,  I t  d e m o n s t r a t e s  t h a t ,  f o r  Tome 
b o y s ,  t h e  b um p e r  s t i c k e r  i s  c o r r e c t  —  " I f  You Smoke P o t ,
Y o u r  Banana W i l l  R o t " .

CASE HISTORT

MARIJUANA SMOKING AND PUBERTAL ARREST
had menarcho a t  12 y e a r s ,  and h i s  f a ­
t h e r ,  who I s 180 cm t a l l ,  had no delay 

Th is  boy was e v a l u a t e d  a t  16 2/12 of p u b e r ty .  A 1 4- y ea r - o ld  s i s t e r  who Is 
y ea r s  of ago for  s h o r t  s t a t u r e  and do- pu be r t a l  b u t  p reme narcha l , and an 8-  
layed p u b e r ty .  He had always been In y e a r -o ld  h a l f - b r o t h e r  a r e  In good
e x c e l l e n t  h e a l t h ,  growing a t  t h e  f i f t h  h e a l t h .
p e r c e n t i l e  u n t i l  t h e  age of  11 yea r s  P e r t i n e n t  l abora to ry  and physical  
when h i s  h e i g h t  f e l l  t o  below t h e  t h i r d  . f i nd ings  f i r s t  and subsequent
p e r c e n t i l e .  Family h i s t o r y  r e v e a le d  examinat ion a re  summarized In the
t h a t  h i s  mothe r ,  who I s 167 cm t a l  I , On th e  f i r s t  examinat ion,  th e
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p a t i e n t  <i> prepuber t a l  In s p i t e  of un­
equivocal  t e s t i c u l a r  enla rgment .  Six 
months I s t a r ,  he wet found t o  have had 
p rogress ion of  t e s t i c u l a r  growth wi th­
out  s igns  of  androgen e f f e c t .  His se rua  
t e s t o s t e r o n e  c on c en t r a t io n  rea a lned  
low. At t h i s  v i s i t .  I t  was d iscovered  
t h a t  s ince th e  age of  II y e a r s ,  t h e  
p a t i e n t  had saoked a t  l e a s t  f iv e
aa r lhuana “J o i n t s "  per  day,  condoned aa 
well as supp l i ed  by h i s  a o t h e r .
Oespl t e a s h o r t  per iod  of a b s t l n o r c e  
fol lowed by a r ed uc t io n  In aa r lhuana

•Tcposure for  f iv e  months, he con t inued  
t o  have t e s t i c u l a r  enlargment  d i s c o r ­
dant  wi th s igns  of  androgen e f f e c t .  
S tud ies  In add i t io n  to  tho se  l i s t e d  In 
t h e  Table Included noraal  v isua l  f i e l d  
and funduscoplc examina t ions , a  bone age 
of  13 yea rs  ( a t  ch ronolog ic  age of  16 
9/12 y e a r s ) ,  and noraal  sk u l l  r a d i o ­
graphs ,  e l e c t r o l y t e s ,  BUN, c r e a t i n i n e  
and u r i n a l y s i s .  P r o l a c t i n  and laauno-  
r e e c t l v e  sooatoaodln-C values  were nor ­
ms I ( 3 .7  ng/al  and 0.86 U / a l ,  r a s p e c -  

. t l v e l y ) .

T e s t i c u l a r  measurements “ Pubic
Pan Is Right L e f t Hair Testo'- Serua Serua Her 1 hunt

Age Haight (L x W) (LxW) (LxW) Volume Stage s t e ro ne LH FSH Smoking
(y r ) (cm) (ca) (ca) (ca ) ( a l ) (Tanner) ( n g / d l ) ( a lU /a l ) ( a lU/ml ) ( Jo Int /day)

16 2/12 132.7 6x2 3 .2x1 .8 3 . 0x1 .8 6 1 16 m •
3 ..

16 8/12 134.6 7x2 3 .3x2.0 3.2x2.1 8 1 32 2 .9 1.9 5
16 9/12 - - 3 .6x2.2 3 . 4x2 .2 9 1 47 4.3 2.2 0 ( fo r  19 days
17 1/12 136.7 7x2 4.1x2.1 3 .8 x2 . 0 12 1 82 4.1 3 .0 1
17 3/12 139.3 9x2 4.6x2.4 4 .1x2 .2 - - 392 3.7 2.3 0

* All measurements were made by t h e  same obse rver

B o w  d o e 3  m a r i j u a n a  a f f e c t  t h e  f e m a l e  r e p r o d u c t i v e  s y s t e m ?

M a r i j u a n a  a f f e c t s  t h e  f e m a l e  r e p r o d u c t i v e  s y s t e m  i n  a v a r i e t y  
o f  w a y s :

S t u d i e s  sh ow  t h a t  m a r i j u a n a  u s e r s  h a v e  t h r e e  
t i m e s  as many d e f e c t i v e  m o n t h l y  c y c l e s  as 
n o n u s e r s .

E v i d e n c e  f r o m  a n im a l  and human s t u d i e s  s u g g e s t s  
t h a t  u s e  o f  m a r i j u a n a  s e v e r a l  t i m e s  a week o r  
mo re  may r e d u c e  f e r t i l i t y .

A n im a l s  t r e a t e d  w i t h  THC show ma r k e d  d e c r e a s e s  
i n  u t e r i n e  a nd  o v a r i a n  w e i g h t s  as a r e s u l t  c f  
s h r i n k a g e  o f  t h e  o r g a n s .

M a r i j u a n a  a c c u m u l a t e s  i n  t h e  o v a r i e s .  The o v a r y  
c o n t a i n s  a g i r l ' s  l i f e t i m e  s u p p l y  o f  o n l y  a b o u t  
4 0 0 , 0 0 0  e g g s  a t  b i r t h ,  s o  damage o f  an egg b y 
m a r i j u a n a  i s  p e rm a n e n t ,  a n d  r a i s e s  t h e  p o s s i b i l i t y  
o f  g e n e t i c  damage .

THC d e c r e a s e s  t h e  l e v e l  o f  i m p o r t a n t  r e p r o d u c t i v e  
h o rm o n e s  LH , FSH , and p r o l a c t i n .  P r o l a c t i n  i s ,  
a h o rm one  i m p o r t a n t  i n  p r o d u c i n g  m o t h e r ' s  
m i l k .  N u r s i n g  c o u l d  be i m p a i r e d  i n  m a r i j u a n a -
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u a i n g  woman f o l l o w i n g  c h i l d b i r t h .  Many o t h e r  
a t u d i a a  on f e m a l e  a n im a l a  ahow t h a t  m a r i j u a n a  
r a d u c a a  t h a  l e v e l  o f  e s t r o g e n /  t h e  p r i n c i p a l  
f e m a l e  s e x  h o rm o n e .

C a n n a b i n o i d a  c o n c e n t r a t e  i n  t h e  c e l l a  o f  t h e  
b r e a s t /  a n d  a r e  t r a n a f e r r e d  t o  t h e  ' o f f s p r i n g  
i n  a n i m a l a .  Some i n f a n t a  ha ve  b e e n  b om b a r d e d  
w i t h  c a n n a b i n o i d a  d u r i n g  p r e g n a n c y  and  a f t e r  
t h r o u g h  t h e i r  m o t h e r 1 a. m i l k .

Haa t h e  n um be r  o f  c h i l d r e n  b o r n  w i t h  b i r t h  d e f e c t a  i n c r e a s e d  
i n  t h e  p a a t  f e w  y e a r a ?

P h y s i c i a n s  a n d  s t a t i s t i c i a n s  who a n a l y z e  t h e  p a t t e r n s  o f  
b i r t h  i n  t h e  U n i t e d  S t a t e s  h a v e  c o n c l u d e d  t h a t  t h e  n um be r  o f  
b a b i e a  b o r n  w i t h  p h y s i c a l  o r  m e n t a l  d e f e c t s  h a s  d o u b l e d  o v e r  
t h e  l a s t  25 y e a r s .  C o u l d  m a r i j u a n a  h a v e  a n y t h i n g  t o  do w i t h  
t h i s  i n c r e a s e ?

" T o d a y ' s  p o t  sm o k e r  may n o t  o n l y  be d am a g i n g  h i s  
own m in d  and b o d y /  b u t  may be p l a y i n g  g e n e t i c  r o u l e t t e  
and c a s t i n g  a s h a dow  a c r o s s  c h i l d r e n  and g r a n d c h i l d r e n  
y e t  u n b o r n . "

-  D r .  G a b r i e l  Nahas

" I t  c e r t a i n l y  seems t h a t  c a n n a b i n o i d s  a r e  m u t a g e n i c  —  
t h e y  c a n  t r a n s m i t  a b n o r m a l i t i e s  a c r o s s  t h e  g e n e r a t i o n s . "

-  D r .  S u s a n  D a l t e r i o

Can m a r i j u a n a  h a rm  a d e v e l o p i n g  f e t u s ?

M a r i j u a n a ' s  c h e m i c a l s  p a s s  f r o m  t h e  m o t h e r  t o  t h e  d e v e l o p i n g  
f e t u s  i n  h e r  u t e r u s .  As a r e s u l t /  t h e r e  i s  a d i s t i n c t  
p o s s i b i l i t y  t h a t  m a r i j u a n a  u s e  c o u l d  r e s u l t  i n  a b n o rm a l  
d e v e l o p m e n t .

iTUDY L INKS POT TO 
JIRTH DISORDER

Washington — A f a d w a l l y  fundad 
udy a t  Boston Ci ty Hospi ta l  has 
nkad mari juana usa by p ragnant  woman 

a s a r l o u s  d l s o r da r  In t h a l r  bab las  
own as " f a t a l  alcohol syndrom*", 
f a t a l  alcohol  syndrom* I n f a n t s  ty p -  
a l ly  hava a c l u s t w o t  f a c i a l  abnor -  
l l t l a s  and o f t a n  a ra  manta!Iy r a -  
rdad.

World Harald

I n  a s t u d y  i n  B o s t o n  c o m p l e t e d  i n  
1 9 8 2 /  i t  was f o u n d  t h a t  b a b i e s  
w ho se  m o t h e r s  u s e d  m a r i j u a n a  d u r i n g  
p r e g n a n c y  w e r e  f i v e  t i m e s  mo re 
l i k e l y  t h a n  n o rm a l  t o  b e  b o r n  w i t h  
b i r t h  d e f e c t s .  The c h i l d r e n  had 
f e a t u r e s  t h a t  w e r e  s i m i l a r  t o  
t h o s e  f o u n d  amono women who d r i n k  
d u r i n g  p r e g n a n c y  i F e t a l  A l c o h o l  
S y n d r o m e ) /  a l t h o u g h  t h e  d e f e c t s  
o c c u r r e d  mo re  o f t e n  among p o t  s m o k e r s '  
b a b i e s  t h a n  among d r i n k e r s '  b a b i e s .  
W h i l e  t h e  d e f e c t s  s u c h  a s  s p e c i f i c  
f a c i a l  d e f o r m i t i e s  w e re  a p p a r e n t  t o



d o c t o r s  u p o n  t h e  b a b i e s '  b i r t h s ,  t h e r e  was no v a y  t o  a s s e s s  
p o s s i b l e  damage t o  t h e  b r a i n .  H ow e v e r ,  r e s e a r c h e r s  a r e  
c o n c e r n e d  t h a t  m e n t a l  r e t a r d a t i o n  c o u l d  a l s o  o c c u r  w i t h  
g r e a t e r  f r e q u e n c y  among t h e  b a b i e s  o f  p o t  s m o k e r s .

E ven  s e e m i n g l y  n o rm a l  o f f s p r i n g  c o u l d  c a r r y  g e n e t i c  d e f e c t s  
w h i c h  c o u l d  a f f e c t  t h e i r  t h i l d r e n  a s  a r e s u l t  o f  t h e i r  
p a r e n t s '  d r u g  u s e .  When l a b o r a t o r y  a n i m a l s  o f  one  g e n e r a t i o n  
w e r e  e x p o s e d  t o  c a n n a b i s  d u r i n g  p r e g n a n c y ,  b i r t h  d e f e c t s  w e re  
f o u n d  i n  t h e  t h i r d  g e n e r a t i o n ,  s u g g e s t i n g  t h a t  a g e n e  c h a n g e  
had been  t r a n s m i t t e d  t h r o u g h  t h e  s e c o n d  g e n e r a t i o n  a n i m a l s ,  
w h i c h  had n o t  b e e n  e x p o s e d  t o  p o t  e x c e p t  b e f o r e  t h e i r  b i r t h .

THC, e v e n  when g i v e n  t o  p r e g n a n t  a n i m a l s  a t  d o s e s  t o o  s m a l l  
t o  p r o d u c e  v i s i b l e  d e f e c t s ,  may p r o d u c e  c h a n g e s  i n  t h e  b e h a ­
v i o r  and d e v e l o p m e n t  o f  t h e  c h i l d r e n .  T h e r e  i s  e v i d e n c e  t h a t  
t h e  o f f s p r i n g  o f  m o t h e r s  g i v e n  m a r i j u a n a  d u r i n g  p r e g n a n c y  
s how l e a r n i n g  d i s a b i l i t i e s .  O t h e r  s t u d i e s  h a v e  shown  t h a t  
when THC o r  o t h e r  c a n n a b i n o i d s  a r e  g i v e n  b r i e f l y  t o  p r e g n a n t  
o r  n u r s i n g  f e m a l e s , 1 a b n o r m a l  hormone c h a n g e s  o c c u r  i n  t h e  
m a l e  o f f s p r i n g  when- t h e y  g o  t h r o u g h  p u b e r t y .  S o n s  e x p o s e d  t o  
p o t  by  t h e i r  m o t h e r s  a r e  d e f i c i e n t  i n  t e s t o s t e r o n e  and h a v e  
s m a l l e r  t e s t i c l e s .  At  a d u l t h o o d ,  t h e  m a l e s  a r e  n o t  i n t e r e s ­
t e d  i n  m a t i n g ,  a r e  i n f e r t i l e  o r  i m p o t e n t .  Much l i k e  a c a s ­
t r a t e d  a n i m a l ,  t h e y  a r e  g r o s s l y  o v e r w e i g h t .  I n  a d d i t i o n ,  
t h e r e  i s  e v i d e n c e  t h a t  t h e r e  a r e  c h r o m o s o m a l  a b n o r m a l i t i e s  
w h i c h  c o u l d  be  p a s s e d  on t o  f u t u r e  o f f s p r i n g .  T h e r e  a r e  s i ­
m i l a r  r e p o r t s  o f  d e l a y e d  s e x u a l  m a t u r a t i o n  i n  human m a l e s  
u n d e r  s i m i l a r  c i r c u m s t a n c e s .  T h e s e  a d o l e s c e n t s  show s p a r s e  
b e a r d  g r o w t h  and s m a l l e r  t e s t e s .

P o t  s m o k e r s '  b a b i e s  a r e  m o re  l i k e l y  t o  e x p e r i e n c e  d i f f i c u l t i e s  
a t  b i r t h .  T h e y  a r e  m o re  l i k e l y  t o  s u f f e r  f r o m  3 t r e s s  and  a r e  
mo re  l i k e l y  t o  n e e d  o x y g e n  i m m e d i a t e l y  a f t e r  b i r t h .  Some a r e  
b o r n  s t o n e d ,  w i t h  THC a p p e a r i n g  i n  t h e  u m b i l i c a l  c o r d  b l o o d .
I n  a n im a l  e x p e r i m e n t s ,  u p  t o  4 4  p e r c e n t  o f  a l l  o f f s p r i n g  
c o n c e i v e d  b y  T H C - t r e a t e d  f e m a l e s  a r e  l o s t  b e f o r e  o r  s h o r t l y  i 
a f t e r  b i r t h  d ue  t o  s p o n t a n e o u s  a b o r t i o n  o r  s t i l l b i r t h .

FOR MORE INFORMATION....

Jones,  Hardin B. "Mar i juana ,  Sex, and tho  Unborn Ch i ld" .  Nar co t i c s  
Educat ion,  I n c . ,  6830 Laurel  S t r e e t ,  N.W., Washington,  O.C. ,  20012.



CONGENITAL ABNORMALITIES OBSERVED IN  BOSTON CITY HOSPITAL STUDY

a j o r  a b n o rm a lit ie s  ■

C l e f t  p a la te  
H ypospad ies 
Im p e r fo ra te  anus 
V e r te b ra l anom a lie s 

■ C a rd ia c  a b n o rm a lit ie s  
Chromosomal a b n o rm a lity  
Tuberous s c le r o s is  
S t e n o t i c / a t r e t i c  e a r c a n a ls

in o r
Head

La rge fo n ta n e l p lu s  m e to p ic
s u tu re s  o r  t h i r d  fo n ta n e l
Sm a ll fo n ta n e l p lu s  m e to p ic
su tu res  o r  th ir d  fo n ta n e l
Large fo n ta n e l p lu s  w id e ly  space su tu res
M icognathia

Ears 
Abnormal shape 
lo w -s e t e a rs  
P o s te r io r  s la n t  10°
Ear ta g s  
Ear p i t s

Mouth
P rom inen t l a t e r a l  b r id g e  
H ig h ly  a rched p a la te  
Tounge en la rgem en t 
Carp-shaped mouth

Eyes
E p ic a n th ic  fo ld s  
S la n te d  eyes 
W ide-spaced eyes

Nose
P rom inen t b r id g e  
A n te v e r te d  n o s t r i l s  
Abnormal p h i l t r u m

Neck
S ho rt
E xcess ive  s k in  f o ld s

Chest 
A ccesso ry n ip p le  
W ide-spaced n ip p le s

Abdomen
In g u in a l h e rn ia

Geni to u r  in a r y /a n a l 
S a c ra l d im p le  
S a c ra l h a i r  
Lum bosacra l s in u s  
H yd ro ce le  
la r g e  c l i t o r i s  
Sm a ll p e n is

E x t r e m it ie s  
H y p o p la s t ic  f in g e r  o r  

to e n a i ls  
C l in d a c ty ly  
S yn d a c ty ly
In c re a se d  space , to e s  

1  +  2 
E x tra  d i g i t s  
M e ta ta rs u s  adduc tus 
Toe o v e r la p  
M a lp o s it io n e d  to e s 
C lub  fe e t  
Rocker bo ttom  fe e t

S k in
C a fe - a u - la i t  sp o ts  
Hypopigmented sp o ts  
Hemangicma 
L ipom a.
H yperp igm en ted sp o ts
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Changes have been found to  o c cu r in  th e  membranes o f  b ra in  c e l l s ,  re d  and w h ite
b lood  c e l l s ,  and sperm c e l l s  due to  a ccum u la tio n  o f  THC in  th e  body.

Many b i r t h  d e fe c ts  a re  re la te d  to  abnormal number o r  s t r u c tu r e  o f  chromosomes 
in  d iv id in g  c e l l s .  There a re  re p o r ts  o f  b reaks in  chromosomes o c c u r r in g  in  
c e l l s  o b ta in e d  frcm  p o t s to k e rs . O th e r e xpe rim en ts show, however, t h a t  p o t 
i s  more l i k e l y  to  cause a bno rm a lly  lew  numbers o f  chromosomes than chromosome 
b reaks . One s tu d y re ve a le d  th a t  30 p e rc e n t o f  th e  w h ite  b lo o d  c e l l s  in
m a riju a na  u se rs had reduced numbers o f  chromosomes compared to  norm a l c e l l s
w ith  46 chromosomes.

THC a lso  d ep resses c e l l  
d iv is io n . Even s n a il  
amounts impair manufacture 
o f  DNA. The ob servation  
th at marijuana in te r fe r e s  
w ith  DNA in  c e l l s  and 
chromosomes in d ic a te s  th a t  
i t  d is tu rb s  the g e n e t ic  
balance o f  th e c e l l s .  By 
a lte r in g  h ered itary  DNA,
THC could cause g e n e tic  
m utations.

Does marijuana use e f f e c t  
the immune system?

Animal data c o n s is te n t ly  show a d e f in i t e  su ppression  o f  t e s t  an im al's iitrnune 
responses a f te r  they use m arijuana.

I sn11 marijuana being used as m edicine?

There i s n ' t  such a th in g  a s  "marijuana" a s  m edicine. Almost alw ays, s tu d ie s  on 
the m edical use o f  "marijuana" a re  s tu d ie s  u sin g  THC, o r  o th er  s in g le  chem icals 
derived frcm the p la n t.

Marijuana i s  a mishmash o f  c h a n ic a ls . Most o f  i t s  chem icals do n ot have any b e n e f it ,  
and o th ers produce un desirab le e f f e c t s  such as b ron ch ia l ir r i t a t io n .  Even i f  marijuana 
does prove to have seme m edical v a lu e , i t  i s  u n lik e ly  th a t  i t  w i l l  ever be so ld  
as a m edicine.

On the o th er  hand, THC appears to  show seme prom ise in  th e prevention  o f  nausea 
and vom iting th a t acocnpany treatm ent o f  cancer u sin g  chemotherapy. THC weakens 
the b ra in 's  r e f le x  to  vom it when a person i s  po isoned . Some cancer p a tie n ts  say  
THC reduces the s ic k  f e e l in g  th e ir  cancer treatm ent produces. However, marijuana 
does a b so lu te ly  nothing to  prevent o r  cure can cer . I f  anyth ing, i t  weakens th e  body's  
natural d efen ses  a g a in st  cancer o r  o th er  d is e a s e s .  Knocking ou t the b ra in 's  
v an itin g  r e f le x  in  a hea lth y  person cou ld  cause th e  person to  lo s e  a natural d efen se  
aga in st poison ing o r  drug o r  a lc o h o l overdose.

Because THC may lower pressure in s id e  th e  e y e b a l l ,  i t  may be u se fu l in  tr e a t in g  
an eye d ise a se  c a l le d  glaucoma. However, i t s  e f f e c t s  on th e  h eart make th e drag 
a poor ch o ice  fo r  e ld e r ly  p a t ie n ts ,  th e  group most l ik e ly  to  need glauocma treatm ent. 
Most eye s p e c ia l i s t s  b e lie v e  o th er  drugs t r e a t  glauocma b e t te r  than THC and w ith  
fewer s id e  e f f e c t s .  And, many eye s p e c ia l i s t s  a ls o  b e lie v e  th a t smoking pot might 
do tha glauccm?. p a t ie n t  more harm than good by cau sin g  ser io u s  eye damage.

"We must not a llo w  a p ro-p ot p u b lic ity  canpaign to  fo o l  
the American peop le in to  th in k in g  th a t  marijuana i s  being  
used as m edicine p 1 i s ,  th e r e fo r e , a s a fe  drug."

-  Dr. C arlton Turner

How d o e s  m a r i j u a n a  a f f e c t  c e l l s  i n  t h e  b o d y ?



M a r i j u a n a  i a  d i f f e r e n t  f r o m  a l c o h o l  i n  t h e  f o l l o w i n g  w a y s :

1 .  THC a t a y a  i n  t h e  b o d y  f o r  a l o n g  p e r i o d  o f  
t i m e .  A l c o h o l  i a  a w a t e r - s o l u b l e  d r u g  w h i c h  
i a  waahed o u t  o f  t h e  b o d y  r e l a t i v e l y  q u i c k l y .  
Somebody who d r i n k a  t o o  much w i l l  g e t  a i c k  and 
a u f f e r  f r o m  a h a n g o v e r  t h e  n e x t  d a y  aa h i a  
a t om a c h  and l i v e r  w o r k  t o  q u i c k l y  p r o c e a a  t h e  
a l c o h o l .  M o a t  o f  t h e  a l c o h o l  w i l l  h a v e  l e f t  
t h e  b o d y  w i t h i n  12 h o u r a .  THC/ h o w e v e r /  i a  n o t  
w a t e r - a o l u b l e /  a n d  i t a  c h e m i c a l a  r e m a i n  a b a o r b e d  
i n  t h e  b r a i n /  l u n g a /  and r e p r o d u c t i v e  o r g a n a  f o r  
w e e k a .

2 .  M a r i j u a n a  haa r e a p i r a t o r y  i r r i t a n t  e f f e c t a  
a nd  t h e  p r o b a b l e  e f f e c t  o f  c a u a i n g  l u n g  c a n c e r .

3 .  M a r i j u a n a  i a  v e r y  u n p r e d i c t a b l e /  b e c a u a e  o f  t h e  
h u g e  v a r i a t i o n  i n  e f f e c t a  o f  421 d i f f e r e n t  
c h e m i c a l a  i n  t h e  b o d y .

4 .  M a r i j u a n a  i a  i l l e g a l .

How i a  M a r i j u a n a  d i f f e r e n t  f r o m  a l c o h o l ?

Why a h o u l d n 1t  m a r i j u a n a  be l e g a l i z e d ?

M a r i j u a n a  t o d a y  i a  an i l l e g a l  a u b a t a n c e  i n  a l l  50 a t a t e a  and 
t h e r e  a r e  a e v e r e  c r i m i n a l  p e n a l t i e s  f o r  d e a l i n g  o r  i n t e n d i n g  
t o  d e a l  t h e  d r u g .  C a n n a b i a  a.nd c a n n a b i a  p r o d u c t s  a r e  c u r r e n t ­
l y  c o n t r o l l e d  i n  S c h e d u l e  I  o f  t h e  1960  S i n g l e  C o n v e n t i o n  on 
N a r c o t i c  D r u g s /  an  i n t e r n a t i o n a l  t r e a t y  s i g n e d  b y  75 c o u n t r i e s /  
i n  w h i c h  i t  i s  a g r e e d  t h a t  m a r i j u a n a /  as w e l l  aa o t h e r  
d r u g s /  w i l l  n o t  be  l e g a l i z e d .  S c h e d u l e  I  i s  t h e  moa t 
r e s t r i c t i v e  s c h e d u l e  i n  t h e  S L n g l e  C o n v e n t i o n .  O t h e r  
d r u g s  i n c l u d e d  i n  S c h e d u l e  I  a r e  h e r o i n /  m o r p h i n e  and 
c o c a i n e .

Some p e o p l e  b e l i e v e  t h a t  m a r i j u a n a  s h o u l d  be l e g a l i z e d .  I f  
m a r i j u a n a  w e r e  l e g a l i z e d /  a new i n t o x i c a n t  w o u l d  be made a -  
v a i l a b l e  f o r  u s e  b y  t h e  p o p u l a t i o n /  a n d  t h e r e  w o u l d  be g r e a ­
t e r  a c c e s s  t o  t h e  d r u g .  Once a new d r u g  i s  a c c e p t e d  b y  t h e  
p u b l i c /  i t  i s  d i f f i c u l t  t o  l a t e r  p r o h i b i t  i t s  u s e .  T h a t  i s  
t h e  l e s s o n  l e a r n e d  f r o m  P r o h i b i t i o n /  when a l c o h o l  was c o n ­
s i d e r e d  an i l l e g a l  d r u g .  How many d r u g s  c a n  be a v a i l a b l e  f o r  
g e n e r a l  u s e  a n d  s t i l l  m a i n t a i n  a v i g o r o u s  and p r o d u c t i v e  s o ­
c i e t y ?  How w i l l  c h i l d r e n  i n  t h e  f u t u r e  be a b l e  t o  g r o w  up i n  
a c h e m i c a l  c u l t u r e ?

T i  m a r i j u a n a  s m o k i n g  i a  d a n g e r o u a /  t h e n  p u b l i c  p o l i c y  s h o u l d  
n o t  s u p p o r t  a n y  p o l i c y  w h i c h  ' e n c o u r a g e s  i n c r e a s e d  u se  o f  t h e  
d r u g .  Many p e o p l e  w o u l d  i n c o r r e c t l y  b e l i e v e  t h a t  i f  m a r i j u a n a  
i a  l e g a l /  t h e n  i t  m u s t  n o t  be t o o  d a n g e r o u a /  j u s t  aa p e o p l e  
i g n o r a n t l y  a ssume t h a t  a l c o h o l  i a  n o t  " t o o  b a d "  o r  e l s e  i t  
w o u l d  be i l l e g a l .



I t  a l s o  n e e d s  t o  b e  made v e r y  c l e a r  t h a t  t h e r e  
f o r  l e g i s l a t i o n  t o  s a k e  m a r i j u a n a  a v a i l a b l e  f o r  
p u r p o s e s .  The l e g i s l a t i o n  now on t h e  b o o k s  i s  mo re  
a d e q u a t e  t o  make a v a i l a b l e  a n y  c h e m i c a l  i n g r e d i e n t s  i n  
m a r i j u a n a  t h a t  m i g h t  be n e e d e d .  The u s e  o f  " m a r i j u a n a  
m e d i c i n e  i s  n o t  r e l e v a n t  t o  l e g a l i z a t i o n  o f  t h e  d r u g  f  
s o c i a l  u s e .  F o r  e x am p le #  t h e r e  a r e  m e d i c a l  u s e s  f o r  
a nd  c o c a i n e #  b u t  t h e i r  n o n - m e d i c a l  u se  i s  p r o h i b i t e d .

Why n o t  d e c r i m i n a l i z e  m a r i j u a n a ?

D e c r i m i n a l i z a t i o n  i s  s o r t  o f  a w e i r d  c o n c e p t .  D e c r i m i n a l i z a ­
t i o n  means t h a t  t h e  p e n a l t y  f o r  p o s s e s s i o n  o f  m a r i j u a n a  i s  
r e d u c e d  f r o m  a j a i l  s e n t e n c e  t o  a f i n e .  S e v e r a l  s t a t e  
l e g i s l a t u r e s  d e c r i m i n a l i z e d  m a r i j u a n a  i n  t h e  ' 7 0 s
when many p e o p l e  t h o u g h t  p o t  was a m i l d  d r u g .  S i n c e  1978# 
no a d d i t i o n a l  s t a t e s  h a v e  d e c r i m i n a l i z e d  m a r i j u a n a #  a l t h o u g h  
j u d g e s  h a v e  n o t  t y p i c a l l y  s e n t  p e o p l e  t o  j a i l  f o r  p o s s e s s i n g  
m a r i j u a n a  i n  t h e  r e m a i n i n g  s t a t e s  w h e r e  p o s s e s s i o n  o f  m a r i j u a n a  
c a n  s t i l l  r e s u l t  i n  a j a i l  s e n t e n c e .

The p r o b l e m  w i t h  d e c r i m i n a l i z a t i o n  i s  t h a t  i t  makes  p e o p l e  
b e l i e v e  t h a t  m a r i j u a n a  mus t  n o t  be  " t o o  bad"# o t h e r w i s e  t h e  
l e g i s l a t u r e  w o u l d n ' t  h a v e  r e d u c e d  p e n a l t i e s .  By d e c r i m i n a l i ­
z i n g  t h e  p o s s e s s i o n  o f  m a r i j u a n a #  t h e  p o s s e s s o r  i s  g i v e n
more l a t i t u d e  i n  d e a l i n g  w i t h  c r i m i n a l  s u p p l i e r s .  ( S e l l i n g  
m a r i j u a n a  i s  a c r i m i n a l  o f f e n s e  i n  a l l  s t a t e s . )  From t h e
d e a l e r ' s  p o i n t  o f  v i e w #  d e c r i m i n a l i z a t i o n  i s  a boom f o r  bu­
s i n e s s #  b e c a u s e  h i s  c u s t o m e r s  a r e  n o t  a s  r e l u c t a n t  t o  buy  
h i s  p r o d u c t .  D e c r i m i n a l i z a t i o n  d o e s n ' t  do  a n y b o d y  any  g o o d  
e x c e p t  f o r  t h e  p o t h e a d  a d u l t s  who d o n ' t  l i k e  t o  o b e y  t h e  l a w .

•  • .

What a b o u t  c o u n t r i e s  w h e r e  m a r i j u a n a  h a s  b e e n  u s e d  f o r  y e a r s ?

Dec a d e s  o f  e x p e r i e n c e  w i t h  m a r i j u a n a  i n  o t h e r  c o u n t r i e s  
i s  n o t  n e c e s s a r i l y  r e l e v a n t  i n  t h e  U n i t e d  S t a t e s  w h e r e  a 
s t r o n g e r  f o r m  o f  p o t  i s  u sed#  p r i m a r i l y  b y  y o u n g  p e o p l e  i n  
t h e i r  f o r m a t i v e  y e a r s #  and  w h e r e  p a t t e r n s  o f  i n h a l a t i o n  a r e  
l i k e l y  t o  d i f f e r .  ( E a s t e r n  sm o k e r s  d o n ' t  i n h a l e  p o t  smoke as 
d e e p l y  as A m e r i c a n s ) .  I t  may be 20 y e a r s  o r  mo re  b e f o r e  t h e  
n e c e s s a r y  s t u d i e s  c a n  be c o n d u c t e d  on A m e r i c a n  h e a v y  u s e r s  t o  
d e m o n s t r a t e  t h e  h e a l t h  e f f e c t s  o f  m a r i j u a n a  as i t  i s  u s e d  i n  
t h e  U n i t e d  S t a t e s .

Wha t a b o u t  p a r a q u a t ?

P e o p l e  r e a d  a b o u t  p a r a q u a t  e v e r y t i m e  t h e  g o v e r n m e n t  t r i e s  t o  
s p r a y  i l l e g a l  m a r i j u a n a  f i e l d s  w i t h  t h e  h e r b i c i d e .  The y  
n e v e r  h e a r  a b o u t  i t  when e a c h  y e a r  1 0 . 7  m i l l i o n  a c r e s  o f  
A m e r i c a n  f a r m l a n d  i s  s p r a y e d  w i t h  t h e  c h e m i c a l .  A b o u t  
f o u r  m i l l i o n  p o u n d s  o f  p a r a q u a t  i 3  u s e d  e a c h  y e a r  on a l l  
k i n d s  o f  l e g a l  f r u i t s  and  v e g e t a b l e  p l a n t s #  b e c a u s e  i t  i s  t h e  
m o s t  w i d e l y  u s e d  h e r b i c i d e  i n  t h e  w o r l d .  The U n i t e d  N a t i o n s  
Fund f o r  D ru g  Abuse  and  C o n t r o l  re commends p a r a q u a t  t o  a l l
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n a t i o n s  as t h e  s a f e s t #  m o s t  e f f e c t i v e  a g e n t  f o r  t h e  c o n t r o l  
o f  m a r i j u a n a  a n d  t h e  g o v e r n m e n t  h a s  n o t  d o c um e n t e d  a s i n g l e  
c a s e  human p a r a q u a t  p o i s o n i n g  f r o m  sm o k i n g  m a r i j u a n a .  The 
b i g  f» . ^ s  a b o u t  p a r a q u a t  comes f r o m  m a r i j u a n a  g r o w e r s  and 
sm o k e r s  who r e a l l y  a r e n ' t  w o r r i e d  a b o u t  h e a l t h .  ( I f  t h e y  
we re# t h e y  w o u l d n ' t  smoke t h e  s t u f f  a n y w a y . )  Wha t t h e y  a r e

o f  s u p p l y i n g  r.n i l l e g a l

I s  m a r i j u a n a  an a d d i c t i n q  
5 r u g ?  -------------------------------------

M o re  a nd  mo re  c a s e s  a r e  
b e i n g  r e p o r t e d  o f  p e o p l e  who 
h a v e  t r o u b l e  s t o p p i n g  a 
p o t - s m o k i n g  h a b i t .  T h i s  i s  n o t  
s u r p r i s i n g #  s i n c e  m a r i j u a n a  
c o n t a i n s  p o w e r f u l  " s e l f ­
r e i n f o r c i n g "  c h e m i c a l s  t h a t  
s t i m u l a t e  t h e  p l e a s u r e  c e n t e r  
o f  t h e  b r a i n .  Once b r a i n  c e l l s  
a r e  s t i m u l a t e d  b y  a p l e a s u r e -  
p r o d u c i n g  d r u g #  t h e y  a r e  
i m p r i n t e d  w i t h  a . - c h e r a i c a l  
"m em o r y "  t h a t  i s  a s s o c i a t e d  
w i t h  a p l e a s a n t ; - f e e l i n g .
T h i s  c r e a t e s  a d e s i r e  t o  smoke 
mo re  p o t .  T e e n a g e r s  who a r e  
" h o o k e d "  on p o t  i n c r e a s e  t h e  
am ou n t  o f  t h e  d r u g  t h e y  
smoke b e c a u s e  t h e y  b u i l d  a 
t o l e r a n c e  t o  i t  i n  t h e i r  
b o d i e s .  T h e y  b e g i n  t o  
smoke a l o n e  and  i n  h i d i n g .
T h e i r  p e r s o n a l i t y  c h a n g e s  
when t h e y .  a r e . ." h i g h " .
T h e y  a r e  u n a b l e  t o  c o n t r o l  t h e  
am ou n t  t h e y  use# t h e y  a r e  
p r e o c c u p i e d  w i t h  p o t  use# and  

t h e y  c o n t i n u e  t o  u s e  p o t  i n  s p i t e  o f  t h e  a d v e r s e  c o n s e q u e n c e s  
o c c u r r i n g  t o  t h em  as a r e s u l t  o f  t h e i r  d r u g  u s e .  T h i s  i s  
e v i d e n c e  o f  p s y c h o l o g i c a l  d e p e n d e n c y .

Now t h e r e  i s  a l s o  e v i d e n c e  o f  w i t h d r a w a l  s ym p tom s when * 
h e a v y  u s e r s  s t o p  sm o k in g #  w h i c h  i n d i c a t e s  t h a t  m a r i j u a n a  i s  
a p h y s i c a l l y  a d d i c t i n g  d r u g .  V e r y  h i g h #  f r e q u e n t  d o s e s  o f  THC 
p r o d u c e  w i t h d r a w a l  s ym p tom s  w h i c h  i n c l u d e  i r r i t a b i l i t y ,  
s l e e p  p r o b l e m s #  d i g e s t i v e  u p s e t s #  and l o s s  o f  a p p e t i t e .

T o d a y ,  m a r i j u a n a  a c c o u n t s  f o r  t h e  s e c o n d  l a r g e s t  num be r o f  
a d m i s s i o n s  t o  d r u g  t r e a t m e n t  c e n t e r s  i n  t h e  U n i t e d  S t a t e s .
The D rug  C om m i t t e e  o f  t h e  W o r l d  H e a l t h  O r g a n i z a t i o n  ha s  
c o n c l u d e d  t h a t  m a r i j u a n a  f i t s  i t s  d e f i n i t i o n  o f  an a d d i c t i v e  
d r u g .

w o r r i e d  a b o u t  i s  t h e  e c o n o m i c s  
d r u g .
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I t  i a  w e l l - k n o w n  t h a t  p o t  sm o k e r s  d e v e l o p  t o l e r a n c e  t o  t h e  
d r u g ' s  e f f e c t s .  T o l e r a n c e  t o  m a r i j u a n a  p r o v i d e s  a p h y s i c a l  
b a s i s  f o r  t h e  n e c e s s i t y  o f  t h e  h e a v y  sm o k e r  t o  smoke mo re  p o t  
o r  t o  u se  mo re  p o t e n t  d r u g s  a u c h  a s LSD# c o c a i n e  o r  h e r o i n .

Do u a e r a  d e v e l o p  t o l e r a n c e  t o  m a r i j u a n a ?

A r e  p o t  sm o k e r s  mo re  l i k e l y  t o  u ae  
o t h e r  d r u g s ?

O f t e n  t h e  f i r s t  s t e p  i n  b e c om in g  
i n v o l v e d  w i t h  d r u g s  i s  u s e  o f  m a r i j u a n a .  
M a r i j u a n a  u s e r s  t e n d  t o  uae  o t h e r  d r u g s  
t o  a s i g n i f i c a n t l y  g r e a t e r  d e g r e e  t h a n  
n o n u s e r s .  The e a r l i e r  m a r i j u a n a  u se  
b e g i n s #  and t h e  h e a v i e r  i t  becomes# t h e  
s t r o n g e r  t h i s  t e n d e n c y  i s .

H i g h  s c h o o l  s e n i o r s  who smoke m a r i j u a n a  
on a d a i l y  b a s i s  u s e  o t h e r  i l l e g a l  
d r u g s  f i v e  t o  S e ven  t i m e s  mo re  o f t e n  
t h a n  t h e  r e s t  o t  t h e  s e n i o r  c l a s s .
P e o p l e  who han g  o u t  w i t h  p e o p l e  who a r e  
u s i n g  m a r i j u a n a  f i n d  t h e y  h a v e  a 
w h o l e  v a r i e t y  o f  o t h e r  d r u g s  b e i n g  
o f f e r e d  t o  t h em  a l l  t h e  t i m e .  And# 
p e o p l e  who a r e  " h i g h "  on p o t  h a v e  
i m p a i r e d  j u d gm e n t #  w h i c h  makes 
t h em  mo re l i k e l y  t o  c o n s i d e r  t r y i n g  
o t h e r  i l l e g a l  d r u g s .

How c a n  y o u  h e l p  so m eo n e  who i s  
u s i n g  p o t ?

L i k e  an a l c o h o l i c ,  a c h r o n i c  p o t  
u s e r  d o e s  n o t  u s u a l l y  u n d e r s t a n d  t h e  
r o l e  t h a t  m a r i j u a n a  p l a y s  i n  h i s  
p r o b l e m s .  *The u s e r  m u s t  r e c o g n i z e  h i s  
p r o b l e m  and d e c i d e  t o  s t o p .  He m u s t  
r e o r g a n i z e  h i s  l i f e  s o  t h a t  i t  no
l o n g e r  r e v o l v e s  a r o u n d  m a r i j u a n a ,  and h e  m u s t  f or m new f r i e n d s h i p s  
and f i n d  new s o u r c e s  o f  s a t i s f a c t i o n  t h a t  a r e  n o t  d r u g - r e l a t e d .
To h e l p  a c h r o n i c  u s e r  who may be  a d d i c t e d  t o  m a r i j u a n a #  y o u  n e e d  
t o  b e c o me  p a r t  o f  a p r o f e s s i o n a l l y  g u i d e d  i n t e r v e n t i o n  t e a m  w h i c h  
m i g h t  i n c l u d e  p a r e n t s ,  t e a c h e r s #  d o c t o r s ,  c o u n s e l o r s ,  f r i e n d s ,  e t c .

When e x p e r i m e n t i n g ,  sor . e  p e o p l e  t e n d  t o  s t o p  s m o k i n g  p o t  whp • * ° y  
g e t  t h e  m e d i c a l  f a c t s  a b o u t  w h a t  t h e  d r u g  i s  d o i n g  t o  them.  ~
when t h e y  s t o p ,  t h e y  g e t  b e t t e r .  Q u i t e  o f t e n #  t h a t  . s e n o u  j '  
c o n v i n c e  t hem t o  s t a y  s t r a i g h t .  O nce t h e  p e r s o n  i s  o f f  p o t ,  l ie  
c a n  s e e  v e r y  c l e a r l y  t h a t  h i s  p o t - s m o k i n g  f r i e n d s ,  i n  s p i t e  o f  
w ha t  t h e y  s a y ,  a r e  g o i n g  n o w h e r e ,  e x c e p t  d o w n h i l l .

MARIJUANA I S  DESTROYING 
MY L I F E
. . . F o r  th*  pas? th r * *  yea r s ,  I ' v *  

b**n smoking po t  and th in k i ng  I wos 
• n j oy ln g  I t .  I ' d  always heard I t  was 
n o n - ad d l c t t v * .  This  Is n o t  so — I 
f ind  I 'm p syc ho l og i ca l ly  d*p*ndant on 
th*  drug.

I used to  smoke when I t * l t  sad or 
angry t o  mak* myself  f o r g e t  what was 
bo th e r i ng  m*. I soon found I was 
spending tw o- th i r d s  o f  my weakly wages 
from th* checkout  cou n te r  on p o t .  I 
now hav* a hard t lm* r*m*mb*rlng
t h i n g s  and I'm s t a r t i n g  t o  s t u t t y r .

Bu t t h a t ' s  not  h a l f  my problem.  My 
b e s t  f r i e n d  has glvon up on me, and 
th e  g i r l  I love Is soon t o  fo l low.  
I t ' s  s u r p r i s i n g  t h a t  I have any
f r i e n d s  a t  a l l  s i n c e  I ' v e  developed a 
mean, pa ranoid  s t r e a k .  At 18, I f e e l '  
l i k e  a w or th les s  burn. I ' v e  t r i e d  t o  
s top smoking pot  p le n ty  of t imes  bu t  
on ly  made I t  for a month a t  th e  most .  
The drug cou nse lo r s  a t  school a re  no 
h e l p .

S ta r
Oc t .  5,  1982
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N e v e r t h e l e s s ,  e v e n  i f  t h e  m a r i j u a n a  u s e r  i s  c o n v i n c e d  t h a t  t h e  
l i f e s t y l e  o f  a  p o th e a d  an d  t h e  e f f e c t s  o f  p o t  a r e  n o t  w h a t  he  
w a n t s  o u t  o f  l i f e ,  h e  i s  l i k e l y  t o  e n c o u n t e r  d i f f i c u l t i e s  
w i t h  f r i e n d s  who a r e  u s e r s  and who t r y  t o  p r e s s u r e  him  
i n t o  j o i n i n g  i n  t h e  " f un "  w hen t h e  j o i n t  i s  b e i n g  p a s s e d  
a r o u n d .

S e e  s e c t i o n  B o f  t h i s  m a n u a l  f o r  a m ore d e t a i l e d  e x p l a n a t i o n  o f  
how y o u  c a n  h e l p  a  u s e r  c h o o s e  a m ore p r o d u c t i v e  l i f e s t y l e .

A l l  t h o s e  t h i n g s  s u g g e s t  i m p o r t a n t  ways  t h a t  f r i e n d s  c an  
h e l p  t h e  m a r i j u a n a  u s e r  o u t - g r o v  m a r i j u a n a .

27? o f  thostt  high school s«n lo r s  who r o p o r t  d a l l y  marl Juana 
u h ,  a l so  r a p a r t  d a l l y  alcohol  consumption,  v a c i u i  only 7? 
f o r  t h i s  ag« group as  a whola.

99? of  high school se n io r s  who r e p o r t  d a l l y  mar i ju ana  use 
r e p o r t  d a l ly  tohacco smoking, ve rsus  only 25? for  t ^ e  age 
group as a whole.

47? of high school sur . lors  who r e p o r t  d a l l y  mar i ju ana  use 
r e p o r t  they a r e  c u r r e n t  use r s  o f  amphetamines,  ge n e r a l l y  
4*7 t imes t h e  average for  t h i s  age group as a u h o l e . "

31? of  high school se n io r s  who r e p o r t  d a l l y  mar i juana  use
r e p o r t  t h a t  they c u r r e n t l y  use coc a ine ,  g e n e r a l l y  9 -7  t imes 
t h e  average fo r  t h i s  age group as a whole.

How do p e o p l e  g e t  h i g h ?

P e o p l e  who a r e  " h i g h "  a r e  " h i g h "  b e c a u s e  t h e  p a r t  o f  t h e  
b r a i n  t h a t  g i v e s  t h em  memo ry  a nd  i n t e l l i g e n c e  i s  w e a k e n e d .  
The p a r t  t h a t  r e g i s t e r s  p l e a s u r e  i s  on t h e  l o o s e .  T h a t  may 
s o u n d  l i k e  f u n .  The p r o b l e m  i s  t h a t  s i n c e  t h e r e  i s  a c h e m i ­
c a l  i n  t h e  b r a i n  t h a t  i s n ' t  s u p p o s e d  t o  be t h e r e ,  t h e  b r a i n  
c a n ' t  o p e r a t e  t h e  way i t  i s  s i p p o s e d  t o .  When t h e  p a r t  o f  
t h e  b r a i n  t h a t  s u p p l i e s  w i l l  o w e r  and t h o u g h t  a nd  r e a s o n  
l o s e s  c o n t r o l ,  y o u ' v e  l o s t  c o n t r o l .  T h a t ' s  w hy  p e o p l e  who 
smoke d o p e  c a n ' t  t e l l  i t ' s  a r i e c t i n g  t h e m .  The  o n l y  p a r t  o f  
t h e  b o d y  t h a t  c a n  h e l p  t h em  s e e  w h a t  i t  i s  d o i n g  t o  t h em  i s  
i t s e l f  a f f e c t e d  b y  t h e  d r u g .  A t  t h e  same t i m e ,  THC s t i m u ­
l a t e s  t h e  l i m b i c  ( o r  p l e a s u r e )  a r e a  o f  t h e  b r a i n ,  r e i n f o r ­
c i n g  t h e  d e s i r e  t o  u s e  m o re  d o p e .
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Bov do  p e o p l a  become b u r n o u t a ?

B u r n o u t s  d o n ' t  become b u r n o u t a  b e c a u a e  t h e y  w a n t  t o  be t h a t  
w a y .  P o r  t h em ,  t h e  n a t u r a l  a b i l i t y  t o  r e g u l a t e  m e n t a l  
f u n c t i o n a  waa l o s t  t o  THC. T h e y  c a n  o n l y  r e t u r n  t o  a 
n o rm a l  s t a t e  when t h e y  a b s t a i n  f r o m  u a i n g  m a r i j u a n a .
U n f o r t u n a t e l y ,  t h e y  d o n ' t  w a n t  t o  a b s t a i n  b e c a u a e  t h e i r  b r a i n s  
h a v e  become ao a c c u s t o m e d  t o  THC t h a t  t h e y  a r e  i n c a p a b l e  o f  
e x p e r i e n c i n g  n o rm a l  p l e a s u r e  w i t h o u t  t h a t  a l i e n  c h e m i c a l  
s t i m u l a t i o n .

«
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Introduction

S in ce  th e  m id -1960s, th e  in c re a s in g  p o p u la r i t y  o f  m a r iju a n a  use 
has u n d e rs co re d  the need f o r  a v a l i d  and o b je c t iv e  e v a lu a t io n  o f  th e  
e f f e c t s  o f  t h i s  drug on h e a l t h .  Much c o n t r a d ic t o r y  o p in io n  has been 
e xp re ssed ' on t h is  m a tte r , th e  re a son s f o r  t h i s  a re  r a th e r  s im p le .
F i r s t ,  know ledge o f th e se  e f f e c t s  o f  m a r iju a n a  i s  r e l a t i v e l y  s c a n ty  
compared to  th e  know ledge on o th e r  d ru g s  such as a lc o h o l and to b a c c o .
Second, and p ro b a b ly  more im p o r ta n t ly ,  m a r iju a n a  u se , i t s  e f f e c t s ,  
and t h e  le g a l c o n t r o ls  on i t s  use have c re a te d  id e o lo g ic a l is s u e s  
t h a t  have been q u ite  u n n e c e s s a r i ly  con fu se d  w i t h  f a c t s .

The A d d ic t io n  Research F o u n d a tio n  (ARF) , and in d iv id u a l members 
o f  i t s  s t a f f ,  have made p e r io d ic  s ta tem e n ts  on m a r iju a n a  s in c e  
1968. F u rth e rm o re , th e  F o u n d a tio n  has s tu d ie d  th e  p rob lem  c o n t in u ­
o u s ly  s in c e  1965, and m a in ta in s  one o f  th e  m ost com p le te  a rc h iv e s  on 
th e  m a r iju a n a  l i t e r a t u r e  anywhere i n  th e  w o r ld .  A t p re s e n t, t h i s  
amounts t o  a bo u t 5,000 a r t i c l e s ,  a p p ro x im a te ly  1 ,200 o f  w h ich d e a l 
w i t h  th e  e f f e c t s  o f th e  d ru g  on h e a l th .  T h is  s ta tem e n t i s  based 
on a th o ro u g h  s tu d y o f  t h i s  m a te r ia l ,  and on d i r e c t  e x p e r t is e  o f  
members o f  s t a f f  on s p e c i f i c  e x p e r im e n ta l a re a s . We have assessed 
th e  e v id e n ce  on m a riju a na  a c c o rd in g  t o  th e  same m ed ic a l and s c i e n t i f i c  
s ta n d a rd s  t h a t  we a p p ly  t o  th e  e v a lu a t io n  o f  th e  e f f e c t s  on h e a l t h  
o f  a l l  o th e r  .d rugs , in c lu d in g  a lc o h o l .  T h is  i s  im p o r ta n t , because 
much o f  th e  c o n fu s io n  a b o u t ca nnab is  r e s u l t s  from  th e  use o f  
d i f f e r e n t  s ta n da rd s  o f  a ssessm en t.

The s ta tem e n t i s  made a t  t h i s  t im e  t o  a s s i s t  i n  t h e  p u b l ic  
d is c u s s io n s  t h a t  a re l i k e l y  to  o c c u r when th e  Government o f Canada 
d e a ls  w i t h  a b i l l  to  a l t e r  th e  p re s e n t m a r iju a n a  law s .

The Drug

M a r iju a n a  and h a sh is h  a re  d e r iv a t iv e s  o f  th e  cannab is p>lant 
w h ich  has been c u l t iv a te d  f o r  c e n tu r ie s  f o r  i t s  f i b r e ,  o i l ,  and 
p s y c h o a c t iv e  r e s in .  There a re  more th a n  400 known chem ica l c o n s t i t u e n t s  
i n  t h i s  p la i . t .  More th an  6 0 , known as c a n n a b in o id s , a re  found o n ly  
in  c a n n a b is . One o f  th e se  i s  d e l ta - 9 - te t r a h y d ro c a n n a b in o l ,  a l s o  r e f e r r e d  
t o  as d e l t a - 9 -THC .  I t  a c c o u n ts  f o r  th e  m a jo r p s y c h o a c t iv e  e f f e c t s  o f  
t h e  p la n t .  There a re two v a r ie t i e s  o f  th e  ca n n a b is  p la n t .  One i s  r e s in -
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p ro d u c in g  and th e  o th e r  is  f ib r e - p r o d u c in g .  THC i s  found most 
a b u n d a n tly  i n  th e  uppe r l e a v e s ,  b r a c t s ,  and f lo w e r s  o f  th e  r e s in -  
p ro d u c in g  v a r ie t y .  M a r iju a n a , th e  d r ie d  le a v e s , may c o n ta in  up to  
5% o f  t h i s  compound; h a s h is h , th e  d r ie d  and p re s se d  f lo w e rs  and r e s in ,  
up to  12%; and h a s h is h  o i l ,  a c ru d e  e x t r a c t  o f  h a s h is h , up to  50%.
The f ib r e - p r o d u c in g  v a r ie t y  has much lo w e r c o n c e n t ra t io n s  o f  1HC.

I n  th e  l i v e r ,  THC is  r a p i d l y  changed t o  a compound c a l le d  
11-hyd roxy-THC , w h ich  i s  a ls o  p s y c h o a c t iv e , and to  more th a n  20 o th e r  
p ro d u c ts  t h a t  a re  in a c t iv e .  U n t i l  r e c e n t ly ,  th e re  were no r e l i a b le  
methods f o r  e s t im a t in g  the  c o n c e n t r a t io n  o f  THC and i t s  breakdown 
p ro d u c ts  i n  body f l u i d s ,  o th e r  th a n  th e  measurement o f  r a d i o a c t i v i t y  
in  b lo o d  and t is s u e s  a f t e r  th e  a d m in is t r a t io n  o f  a dose o f  r a d io a c t iv e  
THC. Measurement o f  THC and " t o t a l  c a n n a b in o id s " i s  now p o s s ib le  
by e i t h e r  rad io immunoassay o r  g a s - liq u id -c h ro m a to g ra p h y /m a s s - 
s p e c tro s c o p y , b u t th e se  methods a re  a v a i la b le  o n ly  i n  a few  re s e a rc h  
la b o r a to r ie s .  T h is  f a c t  has s e r io u s ly  l im i t e d  th e  s tu d y  o f  the 
f a t e  o f  THC and i t s  breakdown p ro d u c ts  i n  humans, in c lu d in g  the 
q u e s t io n  o f  how lo n g  th e  THC rem a in s i n  th e  b od y .

A c cum u la tio n  o f  THC in  th e  body f a t  has n o t been dem onstra ted 
u n e q u iv o c a lly  i n  humans, and ha s been obse rved  o n ly  unde r v e ry  s p e c i f i c  
c o n d i t io n s  i n  a n im a ls . F u r th e rm o re , lo n g  r e t e n t io n  i n  th e  body does 
n o t n e c e s s a r i ly  im p ly  t o x i c i t y .  However, i f  a sub s tan ce  i s  in h e r e n t ly  
t o x ic ,  a lo n g  r e te n t io n - t im e  w i l l  in c re a s e  th e  r i s k  o f  cum u la tiv e  
t o x i c i t y  i n  th e  r e g u la r  u s e r .

Some o f  th e  a c t io n s  o f  c a n n a b is  a re  u n q u e s t io n a b ly  to x ic  in  t h a t  
th e y  e i t h e r  d i r e c t l y  o r i n d i r e c t l y  can p roduce adve rse  e f f e c t s  on 
h e a l th , - b u t o th e rs  may be b e n e f ic ia l i n  c e r t a in  s i t u a t io n .  The use o f  
m a r iju a n a , THC, and s im i la r  s y n th e t ic  c h em ic a ls , e i t h e r  a lone o r i n  
c om b in a tio n  w i t h  o th e r  d ru g s , i s  c u r r e n t l y  b e in g  in v e s t ig a te d  as a 
p o s s ib le  t re a tm e n t f o r  e p i le p s y , w id e -a n g le  g laucom a , a n o re x ia  n e rv o s a , 
as thm a , and th e  r e l i e f  o f nausea and v o m it in g  p roduced b y a n t i - c a n c e r  
d ru g s . The l a t t e r  e f f e c t  i s  th e  most p rom is in g  o f  th e  p o s s ib le  
th e ra p e u t ic  a p p l ic a t io n s .

The th e r a p e u t ic  use o f  c a n n a b is  i s  n o t d i r e c t l y  r e le v a n t to  
d e c r im in a l iz a t io n  o f  ca n na b is . T h is  i s  c l e a r l y  shown by th e  fa c t  t h a t



th e  m e d ic a l uae o f  m o rph ine and co ca in e  i s  le g a l ,  w h i le  t h e i r  n o n -m e d ic a l 
use i s  p r o h ib i t e d .  I n  c o n t r a s t ,  th e  adve rse e f f e c t s  o f  th e  non m e d ic a l 
use o f  ca nnab is  c l e a r l y  c o n s t i t u t e s  one o f  th e  fa c to r s  t h a t  th e  
governm en t w i l l  ta k e  i n t o  a c co u n t in  i t s  deba te on p o s s ib le  changes 
i n  th e  p re s e n t law3 . T h is  document fo cu se s  on th e  known and p o t e n t ia l 
h e a l th  h a za rd s  o f  c a n n a b is  fo l lo w in g  b o th  a cu te  ( s in g le  dose ) and 
c h ro n ic  (m u l t ip le  dose ) u s e .  Heavy use i s  d e f in e d  h e re  as a t  le a s t  
d a i l y  use o f  h ig h  p o te n c y  c a n n a b is . Where r e le v a n t ,  th e s e  e f f e c t s  
w i l l  be compared to  th o s e  o f  o th e rs  p s y c h o a c tiv e  d ru g s .

Damage t o  h e a l th  in d u ced  b y any d ru g  i s  o f te n  f i r s t  suspec ted 
b y  o b s e rv a n t p h y s ic ia n s  on th e  b a s is  o f  in d iv id u a l c a s e s .  A ca su a l 
r e la t io n s h ip  i s  u s u a l ly  in d ic a te d  by a h ig h e r r a te  o f  o ccu rence o f  
th e  damage among u s e rs  th a n  among non u s e rs  o f  th e  d ru g . E x p e r i­
m en ta l p rp o f t h a t  th e  d ru g  causes a p a r t i c u la r  h e a l th  p rob lem  i s  
r e l a t i v e l y  uncommon; f o r  exam p le , th e re  i s  no e x p e r im e n ta l p ro o f 
t h a t  a lc o h o l causes l i v e r  c i r r h o s i s  o r  to ba cco  smoke causes lu n g  
ca n ce r i n  humans, even though th e  c o n n e c t io n  i s  c l i n i c a l l y  and 
s t a t i s t i c a l l y  c le a r .  However, c o n c lu s io n s  abou t th e  fre q u e n c y  o f  
o c cu rre n c e  o f  a p a r t i c u la r  h e a l th  p rob lem  among u se rs  o f  th e  d rug  
can be reached o n ly  th ro u g h  la r g e - s c a le  e p id e m io lo g ic a l s tu d ie s .
Im p o r ta n t t u t  r e l a t i v e l y  in f r e q u e n t p rob lem s , such as lu n g  ca n ce r in  
c ig a r e t t e  sm okers , o r  l i v e r  c i r r h o s i s  i n  a lc o h o l ic s ,  can n o t be 
d e te c te d  i n  s tu d ie s  o f  a few  dozen u s e r s , ,  b u t  may r e q u i r e  o b s e rv a t io n  
o f  a w ho le  p o p u la t io n  o v e r many y e a rs . So f a r ,  o u r  know ledge 
c o n c e rn in g  ca n na b is  i s  a t  th e  le v e l o f  case r e p o r ts , some e x p e r im e n ts , 
and sm a ll g roup  s tu d ie s , b u t th e  c r u c ia l e p id e m io lo g ic a l o b s e rv a t io n s  
a re  s t i l l  la c k in g .

B e h a v io ra l and M en ta l E f f e c t s
I n  most in d iv id u a ls ,  th e  s o c ia l use o f  low  to  m odera te doses o f  

c a n na b is  p roduces e u p h o r ia , .a p le a s a n t s ta te  o f  r e la x a t io n ,  a l te r e d  
p e rc e p t io n  p a r t i c u l a r l y  o f  d is ta n c e  and t im e , im p a ire d  memory o f  r e c e n t 
e v e n t s ,  end im p a ire d  p h y s ic a l c o o r d in a t io n . The s t a t e  o f  in t o x ic a t i o n  
i s  u s u a l ly  m i ld  and s h o r t - l i v e d  ( two t o  th re e  hou rs a f t e r  one j o i n t ) .
An o c c a s io n a l " h ig h "  i s  p ro b a b ly  n o t p h y s ic a l ly  haza rdous u n le s s  th e  
u s e r a tte m p ts  to  d r iv e ,  f l y ,  o r  o p e ra te  heavy m ach ine ry d u r in g  th e  s t a t e
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/ o f  i n t o x ic a t i o n .  I t  i s  now w a l l re c o g n iz e d  t h a t  even r e a c t io n  t im e , 
i n  Judgment p ro b a b ly  a ccoun t f o r  th e s e  o b s e rv a t io n s . U n t i l  a r e l i a b l e ,  
in e x p e n s iv e , and s im p le  method f o r  th e  e s t im a t io n  o f  b lo o d  l e v e l s  o f  
TOC and i t s  breakdown p rodu ce s , com pa rab le  t o  th e  b re a th a ly z e r t e s t  
f o r  a lc o h o l, i s  w id e ly  a v a i la b le ,  th e  d e te c t io n  o f  c a n n a b is - in to x ic a te d  
d r iv e r s  w i l l  rem a in  a m a jo r p rob lem .

I n  some u s e rs , an a cu te  dose o f  c a n n a b is  can p roduce adve rse  
re a c t io n s  ra n g in g  from  m ild  a n x ie ty , th ro u g h  p a n ic  and p a ra n o ia , to  
an a cu te  t o x ic  p .sychos is c h a ra c te r iz e d  b y de ta chm en t from  r e a l i t y ,  
d e lu s io n s , h a l lu c in a t io n s  o r  i l l u s i o n s ,  and b iz a r r e  b e h a v io r . These 
r e a c t io n s  o c c u r m ost f r e q u e n t ly  i n  in d iv id u a l ^  who a re  u nd e r s t r e s s ,  
a n x io u s , dep re ssed , o r  b o r d e r l in e  s c h iz o p h re n ic , and in  no rm a l u s e rs  
who in a d v e r te n t ly  ta k e  much more th a n  t h e i r  u s u a l dose . L im ite d  
e v id e n ce  from  su rve y  s tu d ie s  sugges ts t h a t  th e  m i ld  re a c t io n s  have been 
e xp e r ie n c e d  on one o r  more o c c a s io n s  b y more th a n  a h a l f  o f  r e g u la r  
u s e r s ,  a lth o u g h  t h e i r  e x a c t fre q u e n c y  i s  unknown. They a re  m a in ly  
s e l f - t r e a t e d  and u s u a l ly  go u n re p o r te d . The se ve re  r e a c t io n s , w h ich  
appea r to  o c c u r in  o n ly  a sm a ll p e rc e n ta g e  o f  u s e r . ; , u s u a l ly  re spond  
w e l l t o  non s p e c i f i c  p s y c h ia t r ic  t re a tm e n t and l a s t  no lo n g e r th a n  one 
o r  tw o d a y s .

There has been a g re a t d e a l o f  c o n t r o v e r s y  abou t th e  e f f e c t s  o f  
c h ro n ic  heavy use o f  ca nnab is  on b r a in  f u n c t io n .  The re i s  e v id e n ce  t h a t  
c h ro n ic  use can le a d  to  la s t i n g  b e h a v io ra l changes in  some u s e rs . A p a th y , 
la c k  o f  con ce rn  f o r  th e  f u t u r e ,  and lo s s  o f  m o t iv a t io n  have been d e s c r ib e d  
in  some heavy u s e rs , and p s y c h o t ic  and p a ra n o id  symptoms in  o th e r s .  These 
symptoms u s u a l ly  d is a p p e a r g r a d u a l ly  when r e g u la r  d ru g  use i s  d is c o n t in u e d , 
and re c u r  when use i s  resumed. These r e a c t io n s  a re  r e l a t i v e l y  r a r e ,  
a lth o u g h  case s tu d ie s  sugges t t h a t  c e r t a in  ca n n a b is  u s e rs  may b e . p a r t i c ­
u l a r l y  s u s c e p t ib le . Many p s y c h ia t r i s t s  a re  conce rned abo u t such r e a c t io n s  
i n  y o u th fu l d rug  u s e rs  (11 to  15 y e a rs  o f  a g e ) ,  because o f  th e  p o s s i b i l i t y  
t h a t  r e g u la r  use may p roduce adve rse  e f f e c t s  on p s y c h o lo g ic a l , as w e l l  
as p h y s ic a l ,  m a tu ra t io n . T h is  c o n c e rn , o f  c o u rs e , a p p l ie s  to  th e  use o f  
a l l  p s y c h o a c tiv e  d ru g s  b y  ju v e n i le s .  F o r re a son s t h a t  a re  s t i l l  u n c le a r , 
a few  u s e rs  e x p e r ie n c e  spon taneous re c u r re n c e s  o f  th e  symptoms o f  a c u te  
in t o x ic a t io n  ( " f l a s h b a c k s " )  days o r  weeks a f t e r  consum ing ca n n a b is .



A re th e re  any o th e r  changes in  b ra in  f u n c t io n  t h a t  o u t la s t  th e  
p e r io d  o f  in t o x ic a t io n ?  L im ite d  c l i n i c a l  e v id e n ce  su g ge s ts  th a t  some 
u se rs  do n o t re c o v e r f u l l y  when d rug  use i s  d is c o n t in u e d . The psycho­
lo g ic a l fu n c t io n in g  (p e r c e p t io n , c o o rd in a t io n , in t e l l i g e n c e ,  e t c . )  o f  
p resum ab ly nou in t o x ic a te d  heavy u se rs  has been te s te d  i n  c o u n t r ie s  
such as Jam a ica , C o s ta  R ic a , G reece , E g yp t, and I n d ia .  The c o n c lu s io n s  
from  th e se  s tu d ie s  have been c o n f l i c t i n g ,  and con founded i n  some cases 
by m e th o d o lo g ic a l p rob lem s and b ia se d  in v e s t ig a t o r s .  S tu d ie s  w i th  th e  
la r g e s t  g roups o f  s u b je c ts  ( i n  E gyp t and I n d ia )  have shown s ig n i f i c a n t  
d i f fe r e n c e s  be tw een u s e rs  and matched non u s e rs , w h i le  th e  s tu d ie s  
u s in g  much s m a l le r  sam ples ( i n  Jamaica and C os ta  R ic a ) have n o t .

E x p e r im e n ta l e v id e n ce  from  th e  ARF la b o r a to r y  i n  r a t s ,  and 
e lsew he re  i n  monkeys, su g ge s ts  t h a t  lo n g - te rm  exposu re  t o  doses o f  
cannab is  e q u iv a le n t t o  th o s e  consumed by v e r y  heavy u s e rs  can p roduce 
le a rn in g  im p a irm e n t and changes in  b ra in  waves t h a t  p e r s is t  months a f t e r  
th e  end o f  c h ro n ic  in t o x i c a t i o n .  These d is tu rb a n c e s  a re  accompanied b y  
s u b t le  changes i n  b r a in  c e l l  c o n n e c tio n s  t h a t  can be seen unde r th e  
e le c t r o n  m ic ro s c o p e . T h is  e x p e r im e n ta l e v id e n ce  o f  b r a in  damage i s  
c o n s is te n t w i t h  c l i n i c a l  o b s e rv a t io n s  in  humans. On th e  o th e r  hand, 
th e  r e p o r t s  o f  g ro s s  b r a in  a t ro p h y , based on a i r  e ncepha log raphy , have 
n o t been c o n f irm e d  b y  th e  more s o p h is t ic a te d  tom og ra p h ic  te ch n iq u e  
("CAT s c a n " ) .

*
Respiratory System

Cannab is i s  u s u a l ly  smoked, e i t h e r  a lo n e  o r  i n  com b in a tio n  w i th  
to b a c co . Smoke i s  an a e ro s o l , c o n s is t in g  o f  t i n y  p a r t i c le s  suspended 
in  a va p o r pha se . The l a t t e r  c o n s is ts  o f  gases such as ca rbon m onox ide , 
w h i le  th e  p a r t i c le s  fo rm  th e  s o l id  re s id u e  c a l le d  " t a r " .  Cannab is 
p roduces 50% more t a r  th a n  th e  same w e ig h t o f  a p o p u la r s tro n g  to ba cco  
b ra n d . A " j o i n t "  i s  u s u a l ly  smoked to  le a v e  as sm a ll a b u t t  as 
p o s s ib le , th u s  d o u b lin g  th e  t a r  y ie ld  p e r " j o i n t . "

I n  a d d i t io n ,  th e  t a r  c o n ta in s  more th a n  150 p o ly -n u c le a r  a rom a tic  
h yd ro c a rb o n s , in c lu d in g  c a n c e r-p ro d u c in g  a ge n ts  such as b e n zo (a )p y re n e . 
The c o n c e n t ra t io n  o f  t h i s  component in  m a r iju a n a  t a r  i s  70% h ig h e r th an  
in  th e  same w e ig h t o f  to b a cco  t a r .  T h e re fo re , one ca n na b is  c i g a r e t t e ,  
t o t a l l y  com busted , y ie ld s  a bo u t f i v e  tim e s as much b en zo (a )p y re ne  as
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one tobacco cigarette of equal weight, but smoked to a butt of 30 mm. 

The amount of benzo(a)pyrene retained in the lungs from one "joint" 

is probably even greater than from five normally smoked tobacco 

cigarettes, since cannabis smoke is inhaled deeply and held for as 

long as 30 seconds. Thus, two to three cannabis cigarettes a day 
may well carry the same risk of lung damage as a pack of tobacco 
cigarettes.

Cannabis tar, when painted on the skin of mice, causes pre­

cancerous changes similar to those produced by tobacco. Cultures of 

isolated human and animal lung cells also undergo pre-cancerous 

changes when exposed to cannabis and/or tobacco smoke. In addition, 

some of these cells, the alveolar macrophages, appear to lose their 

ability to inactivate bacteria when exposed to certain components of 

cannabis smoke.

Long-term heavy smoking of cannabis is associated with chronic 

respiratory symptoms such as sore throat, rhinitis, and bronchitis. 

Although acute use increases the diameter of the airways, chronic 

heavy use conversely produces changes suggestive of early obstructive 

airway disease. In addition, pre-cancerous changes have been found in 

bronchial biopsies from 20-year-old heavy smokers of hashish and 

tobacco, that are not normally seen in heavy tobacco smokers under 

the age of 40. Many cannabis users also smoke tobacco, and the 

pulmonary toxicity observed is probably a reflection of the total 

tar inhaled from bwch sources. ■

Cardiovascular System

In humans, acute administration of cannabis produces reddening of 

the eyes, and a dose-related increase in heart rate. In normal 

individuals, these effects, as well as slight changes in heart rhythms, 

are transitory and appear to be of little significance. In patients 

with angina pectoris, however, the increased oxygen requirement asso­

ciated with the increased heart rate results in an earlier onset of 

angina pain in response to exercise. The effect of cannabis on patients 

with irregularities of heart rhythm is not known.



Cannabis-induced changes in blood pressure tend to bis inconsistent, 

although abnormally low pressure in the standing position has frequently 

been observed.

Chronic administration of large doses of THC to healthy volunteers 

results in tolerance to the increase in hrart rate, decreased blood 

pressure, and an increased blood volume. The chronic effects of 

cannabis in patients with cardiovascular disease are not known.

Sex Hormones and Reproduction

Drugs can interfere with reproduction by altering sexual behavior, 

affecting fertility, damaging the chromosomes of the germ cells of 

the male or female, or acting directly on fetal growth and development.

Moderate doses of cannabis do not affect sexual behavior consis­

tently, but a decrease in libido has been reported among heavy users 

in some but not all studies.

Drugs can affect fertility by changing the output of hormones 

that govern ovulation or spermatogenesis. In male animals, chronic 

cannabis treatment consistently produces decreased levels of serum 

testosterone, testicular degeneration, and arrested or abnormal sperm 

production. The drug appears to act both directly on the testes, and 

indirectly by suppressing hormone release from the hypothalamus.

In men, the situation is less clear. Decreased testosterone 

levels (that remain within the lower part of the normal range), 

decreased sperm counts, and abnormal sperm morphology and biochemistry 

have been reported in heavy users, although not all investigators have 

been able to replicate these findings. Differences in experimental 

methodology probably account for most of the inconsistencies and most 

investigators now believe that there is some interference with male 

hormonal function, but this is less marked than with heroin or alcohol.

The clinical significance of small decreases in serum testosterone 

levels in healthy males is probably minimal. These changes may be 

more significant during intrauterine development of the male fetus, 

during adolescence, or in adult males with borderline testicular function.

In female animals, THC is known to suppress ovulation by interfering 

with the hypothalamic release of luteinizing hormone, but tolerance to 

this effect develops on chronic administration. Virtually no research



has been done in women, but there is preliminary evidence that cannabis

smoking is associated with intermittent failure of ovulation. For
%

ethical reasons, it lias not been possible to study this effect in 

controlled experiments.

In some but not all studies, the chromosomes in white blood cells 

isolated from cannabis users have shown increased rates of breakage 

and other damage. This is a common finding among users of many street 

drugs, and more likely reflects the general lifestyle of the users, 

than the effect of any particulur drug. Furthermore, it has never been 

established that chromosome damage in white blood cells indicates genetic 

damage in the egg 6r sperm cells or predicts an increase in the number 

of abnormal births.

THC does not produce genetic mutations in the test systems studied 

to date, although other components of the smoke are mutagenic. In 

animals, reported birth defects appearing in the third generation, 

after exposure of the first generation to cannabis smoke during 

pregnancy, suggest that the possibility of genetic damage cannot be 

discounted.

The ability of cannabis to produce birth defects has been studied 

in many animal species. Although THC crosses the placenta, very high 

doses must be given to produce visible abnormalities. However, 

cannabis smoke containing lower doses of THC has been shown to 

produce fetal toxicity including an increased number of fetal resorp­

tions, decreased fetal weight, and an increased death rate around the 

time of birth. This suggests that components other than THC, such 

as carbon monoxide, are responsible for these effects.

In addition, THC, when given to pregnant animals at doses that 

are too low to produce visible abnormalities, can produce subtle 

changes in the behavior and development of the offspring.

Information in humans is scanty. In Eastern countries cannabis 

has been consumed almost exclusively by males, so that observations 

on pregnant women are lacking. There have been a few case reports 

in Western countries of deformed babies b o m  to mothers who had smoked 

cannabis during pregncincy, but no cause-and-effect relationship can 

be determined on the basis of this evidence. Further research is



needed, particularly follow-up studies of behavior and development in 

the Infants of marijuana smokers.

Immune System

THC and cannabis extracts and smoke, when given to animals at 

behaviorally relevant doses, suppress immune reactions. In humans, 

many but not all studies indicate that heavy use of cannabis may 

interfere with the function of one component of the immune system—  

the T-lymphocyte. This component is known to play a role in the 

resistance to viruses and to cancer. The combination of inhaled 

carcinogens and depressed T-lymphocyte function could entail a greater 

risk of cancer. An increased frequency of cancer has not been apparent 

in countries where cannabis use has been traditional; however, until 

recently the average life-span in these countries was relatively 

short, and the users may have died of other causes before cancer had 

time to develop. The question of decreased immunity in chronic users 

must be examined in North America and Europe by careful epidemiological 

studies.

Macromolecular Synthesis

THC and related compounds inhibit the intracellular synthesis of 

complex biological molecules, including proteins, DNA, and RNA, and 

inhibit cell division in test-tube experiments. Alcohol and opiates 

have similar effects. Some investigators have suggested that this 

inhibition may be responsible for the impaired immune response noted 

above, and for other effects observed in chronic users. The biological 

relevance of these test-tube effects is still unclear, because the 

dose required to produce them in the body is unknown and the consequences 

of such effects are often difficult to recognize.

Tolerance and Dependence

It has been known for many years that tolerance to some effects 

of cannabis occurs rapidly in animals, i.e., the drug effects become 

less intense on repeated administration. In experiments, frequent 

administration of high doses of cannabis or THC in humans produces 

tolerance similar to that observed in animals. For example, increasingly
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high doses must be given to obtain the same intensity of subjective 

effects and increased heart rate that are observed initially with 

small doses.

Frequent high doses of THC ca.n also produce mild physical 

dependence. Healthy subjects, given by mouth the equivalent of 

several "joints" a day, or volunteers who smoke comparable amounts, 

experience irritability, sleep disturbances, weight loss, inhibition 

of appetite, sweating, and gastrointestinal upsets when the drug is 

discontinued abruptly. Although this is a true abstinence syndrome, 

the intensity of the symptoms is not as marked as that produced 

by moderate chronic doses of other drugs such as alcohol, the 

barbiturates, or the opiates.

Heavy use of cannabis is also associated with psychological 

dependence which is responsible for sustained drug-seeking behavior.

The existence of compulsive users has been well documented, although 

the percentage of cannabis users that reach this stage is unknown and 

probably rather small, as is the case with most other psychoactive 

drugs.
*

Miscellaneous

A number of minor effects of.cannabis have been reported in humans 

and in experimental animals. These include gastrointestinal distur­

bances, reduction of gastric acid secretion, and weight loss in heavy 

users; true allergic reactions to cannabis and some of its individual 

constituents; and an increase in the difficulty of medical control of 

diabetes. Despite the fact that single doses of some constituents

of cannabis can suppress seizures, some epileptics actually have more
« ,

seizures when smpking marijuana. The mechanisms of these effects are 

not known, nor is their frequency of occurrence, though it is probably 

low.

Conclusions

Clinical observations from many parts of the world have long 

suggested that regular heavy use of cannabis may produce lung damage, 

impair reproductive and endocrine functions, cause long-lasting 

disturbances of behavior and brain function, and lower resistance to
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infection. Well-controlled animal experiments have demonstrated that 

cannabis, in high dosage, can indeed produce such effects. It is 

probable that most of the remaining discrepancies among experimental 

findings will be resolved by standardization of experimental methods, 

and by the development of accurate sensitive methods for measuring 

the levels of THC and other cannabis constituents in blood and tissues, 

so that the exact degree of drug exposure is known.

What is not yet known, however, is the frequency with which these 

health problems occur: among cannabis users, the degree of use needed to 

produce them in humans, and the percentage of users at risk. Sophis­

ticated epidemiological studies of large populations of users, such as 

those already done in relation to alcohol and tobacco use, are needed 

to fill in these gaps in our knowledge. It may also be necessary to 

carry out studies on large groups of individuals, monitored before, 

during, and after many years of cannabis use. It is probable that 

any specific health problem due to cannabis will have a low incidence 

and prevalence among the total population of cannabis users, and that 

it will therefore take a generation or more of wide-ranging public health 

observations to provide a clear picture. This was true of alcohol and 

tobacco problems, and there is no reason why it should be different 

for cannabis.

It should also be emphasized that almost all of the available 

experimental data arise from studies of young healthy adult males. While 

some of the changes noted above may be relatively unimportant in a 

healthy young person, they may be very significant in an individual at 

risk because of age or pre-existing disease. For ethical reasons, 

however, these individuals cannot be studied experimentally. We feel 

that people especially at risk with even moderate doses include anxious, 

depressed, or unrecognized psychotic individuals; heavy users of other 

drugs; pregnant women; some epileptics; diabetics; individuals with 

marginal fertility; and patients with chronic diseases of the heart, 

lungs, or liver. In addition, as with any other psychoactive drug, 

adolescents who are undergoing rapid physiological and psychological 

development may be particularly susceptible to the development of a 

life-long pattern of use, and to the effects of long periods of cannabis
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intoxication. Thay may also be more prone to cannabis-related traffic 

accidents because of their lack of driving experience, and may be 

affected more by possible disruptions of hormone balance.

J

I
(THE AEOVE ARTICLE WAS COPIED FROM IHE JANUARY 1980 ISSUE OF "IHE JOURNAL" 
AND WAS PREPARED BY SCIENTISTS OF THE ADDICTION RESEARCH FOUNDATION OF 
ONTARIO.)



NATIONAL ORGANIZATION FOR THE REFORM OF MARUUANA LAWS

2001 S STREET. NW. SURE 640, WASHINGTON. D C  20009 • (2 0 2 ) 433-5500

March 17, 1988

fearla Hart
House Research Agency 
Post Office Box Y 
Juneau, AK 99811-3100

Dear Ms. Hart:

As per your request, I have researched the scientific 
basis for the various findings listed in Senate Bill No. 32 
(Hess). NORML's comments, with appropriate citations, are 
listed below after each finding.

Many citations refer to the first chapter of the 
National Acade' \ of Sciences report, Marihuana and Health, 
edited by Arnord Reiman, M.D. I have enclosed a copy of the 
entire first chapter so you can evaluate our claims in 
context. I have also included an pre-publication article 
about marijuana's potency, a copy of the recent study by Dr. 
Tashkin on marijuana and smoking, and several copies of a 
recent "Harvard Medical School Mental Health Letter" on the 
subject of marijuana and health. I have quoted from _.iese 
articles in my remarks below, but have omitted listing 
citations contained within those sources. Additional 
citations can be garnered from the full copies enclosed.

1) M a r i j u a n a ... may c o n t a i n  o v e r  420 d i f f e r e n t  c o m p o u n d s .

There is no correlation, let alone a causal 
relationship, between the number of compounds a substance 
contains and its capacity to pose a serious health hazard. 
However, it must be pointed out that refined pharmaceuticals 
tend to be more toxic and hazardous to the body than natural 
substances - which tend to be more easily metabolized. Coca 
leaves and opium, for example, are less toxic than their 
refined by-products, cocaine and heroin. It could be argued 
that the lower the number of compounds present in a substance 
the more dangerous it is, but this would be equally as 
fallacious.

Finding number one suggests that the sheer number of 
compounds present in marijuana make it dangerous. First of 
all, it is only "a single cannabinoid, Delta 9 THC, (that) 
produces almost all the characteristic specific



pharmacological effects of the complex, crude cannabis 
mixtures."1

Secondly, marijuana is not a dangerous drug. A recent 
textbook fcr emergency room technicians states that 
"cannabinoids (marijuana) are very common but of little 

concern to ER clinicians because of their mild effects."2

2) T H C . . .  t a k e s  a s  l o n g  a s  30 d a y s  t o  b e  e l i m i n a t e d  f r o m  
t h e  b o d y .

It is true that extremely small levels of unmetabolized 
THC remain in the body, however they have no effect on the 
body. Dr. Arthur McBay, North Carolina's chief medical 
examiner, holds that the psychoactive components in marijuana 
are metabolized fairly quickly, whereas the metabolites can 

be present for 30 days.3 He also points out that arsenic and 
lead are present in the human body, but pose no health hazard 
because of the low amounts involved.4

Dr. John Morgan is the Director of Pharmacology at the 
City University of New York, and has testified before the 
Senate Judiciary Committee (and elsewhere) as an expert on 
this subject. He writes that:

THC is detectable within the urine within 30 
minutes of smoking marijuana. It may persist in 
the urine and in the blood for an appreciable 
period of t i m e ...

(Though) unchanged THC scarcely appears in the 
urine and falls to extremely low concentrations in 
the blood within 4 hours of smoking. Although a 
large portion of smoked or eaten THC will appear in 
the urine as THC-COOH (the primary metabolite - 
11-Nor-deIta-9-tetrahydrocannabinol carboxylic 
acid), the absolute amount is very small. Testing 
usually detects between 50 and 100 nanograms per 
milliliter of THC-COOH. A nanogram is one 
billionth of a gr a m . ..

1A.S. Reiman (Chairman); Mari jua.na..and . Health (Washington 
D.C.: National Academy Press, 1982), 13.

2M. Bishop; J. Duben-Bon Laufen; E. Fody; Clinical Chemistry 
Principles, Procedures.,...Correlat ions. (Philadelphia: j .b . 
Lippincott Company, 1985).

3Arthur McBay; "Technical Problems with Urine Testing" 
(Remarks made at a conference entitled Marijuana Related 
Problems sponsored by the Council on Marijuana and Health, 
February, 1987).

4Arthur McBay; Personal communication.



Depending upon the amount of THC in the 
marijuana and the smoker's efficiency, the serum 
THC will peak in 15 to 30 minutes somewhere between 
100 and 500 ng/ml. A fairly precipitous decline in 
concentration follows as the THC is distributed 
from the central compartment (the blood) to the 
deeper compartment, the rest of the body. The 
brain is included in the rest of the body. After 
the THC falls to nearly undetectable concentrations 
within 3-4 hours (usually less than 2 ng/ml) 
another process intervenes. Some equilibrium 
between the THC in the blood and other tissues 
reenters the blood stream. The concentration of 
THC in the body now declines very slowly in a 
second phase... During this lengthy stay in the 
body, THC is continually metabolized to the THC- 
COOH which is filtered at the glomerulus and 
excreted into the urine...

Despite its persistence and its tendency to 
accumulate in body tissues with repeated dosage, 
there is no reliable evidence that this burden of 
THC, much discussed, has any effect on repeated 
users. The small concentration of THC carried in 
the blood and storage tissue is below the threshold 

to provoke an effect.5

The National Academy of Science's review of studies 
reports a variance in the half-lives of Delta-9-THC from 19 
hours in experienced users to 57 hours in naive users.6 
Whether the difference is due to the experience of the user 
was not established, but the range suggests that any buildup 
of THC or metabolites would also be offset by an increase in 
the time taken to metabo)ize the cnemicals.

It is incorrect to conclude from finding number two that 
the active component of marijuana, THC, has the potential to 
exert its psychoactive effects for a thirty day period. THC 
has a psychoactive effect only for several hours.

3) "The  b u i l d u p ... m e a n s  t h a t . . .  e v e n  s m a l l  d o s e s  m ay  l e a d  
t o  an  a c c u m u l a t i o n  o f  t h e  d r u g  h i g h e r  t h a n  l e v e l s  
r e a c h e d  a t  a n y  t i m e  a f t e r  a s i n g l e  d o s e . "

In a general sense this is true of any drug, however as 
explained above the "high" associated with marijuana lasts 
for approximately four hours. Repeated doses in that time

5J.P. Morgan; "Marijuana Metabolism in the Context of Urine 
Testing for Cannabinoid Metabolites" (Paper to be published 

by the Council on Marijuana and Health in the Fall of 1988) 

6A.S. Reiman; (1982), 23.



frame will extend the "high", but not for thirty days. The 
only way a person can be under the influence of marijuana fur 
thirty days is to smoke marijuana about every four hours for 
thirty days.

This finding is a virtual quote from the National 

Academy report.7 It concludes a paragraph which begins with 
a report of data from an experiment involving an injection of 
Delta-9-THC. To infer from the finding that THC builds up in 
the system and affects an individual far after their use of 
marijuana is incorrect.

Furthermore, the NAS report warns of difficulty in 
making any conclusions about marijuana's safety based on 
individual clinical indications. "The intensity and duration 
of a drug effect depends on at least three major factors... 
With cannabis, many or even most of these factors are not 

always measurable or under control of an investigator."8

4) "The  b u i l d u p . . .  c a u s e s  t h e  u s e r  t o  s m o k e  m o re
m a r i j u a n a  t o  a c h i e v e  t h e  d e s i r e d  h i g h  a n d  m ay  r e s u l t  i n  
l o s s  o f  s l e e p , a p p e t i t e , a n d  i n i t i a t i v e ,  a s  w e l l  a s  
m o o d i n e s s  a n d  d e p r e s s i o n . "

This finding confuses and merges the symptoms of 
tolerance and withdrawal, and misattributes them to a buildup 
of THC which is inadequate to explain these effects. The NAS 
report on the matter of tolerance:

Tolerance to most cannabinoid effects has been 
demonstrated both in animals and human beings.
Tolerance can develop rapidly after a few small 
doses. It disappears at an equally rapid rate for 
many effects, although after large doses in 
experimental animals some tolerance may persist for 
long p e r i o d s ...

The development of such tolerance to cannabis 
does not necessarily have health implications.
However, if tolerance should lead to higher or more 
frequent doses, adverse consequences, e.g., 
respiratory effects, associated with higher usage 
could result.

Physical dependence, manifested by withdrawal 
signs and symptoms, can develop rapidly in animals 
and in human beings. The withdrawal syndrome is 
not life threatening... Withdrawal symptoms can 
include restlessness, irritability, mild agitation, 
insomnia, and sleep EEG disturbance.

7A.S. Reiman; (1982), 20.

8A.S. Reiman; (1982), 19.



Cannabis dependence does not mean the same 
thing as cannabis addiction. Dependence means only 
that a withdrawal syndrome can occur when drug 
taking is stopped. Addiction implies compulsive 
behavior to acquire the drug. The relationship 
between dependence and increased drug seeking or 
drug using is more theoretical th n well- 
documented, particularly in experiments with human 
b e i n g s .9

5) " I t  i s  p o s s i b l e  f o r  a human b e i n g  t o  o v e r d o s e  f r o m  t h e  
u s e  o f  m a r i j u a n a , e s p e c i a l l y  i f  i t  i s  u s e d  i n  
c o n j u n c t i o n  w i t h  a l c o h o l ,  b e c a u s e  i t  i n c r e a s e s  t h e  
e f f e c t s  o f  a l c o h o l . "

It may be possible, but it is highly unlikely that a 
human being will die from a marijuana overdose. According to 
the Harvard Mental Health Letter, "No human being is known to 
have died of an overdose. By extrapolation from animal 
experiments, the ratio of lethal to effective (intoxicating) 
dose is estimated to be on the order of thousands to one." 
Generally, an oversufficient dose of marijuana will put a 
subject to sleep. According to the NAS, "delta-9-THC and 
related cannabinoids have a very low lethal toxicity... The 
lack of well-authenticated cases of human deaths from acute 
delta-9-THC or cannabis overdose is consistent with the 
experimental animal data."10

Alcohol abuse can cause accidental death or injury 
regardless of whether or not marijuana is involved. There 
has been speculation that because marijuana is effective as 
an anti-emetic for chemotherapy patients that it could 
inhibit vomiting on the part of individuals who have consumed 
unsafe quantities of alcohol. However, marijuana appears to 
be an insufficient deterrent to vomiting when excessive 
quantities of alcohol are involved.

6) " . . . t h e  THC c o n t e n t . . .  h a s  i n c r e a s e d  f r o m  l e s s  t h a n
o n e  p e r c e n t . . .  t o  a s  h i g h  a s  10 p e r c e n t  t o d a y . "

According to the Harvard Medical School Mental Health 
Letter:

New breeding and cultivation techniques have 
raised the THC content of marijuana smoked in the 
United States as much as ten times over the last 20

9A.S. Reiman; (1982), 26-27.

1 0 A.S. Reiman; (1982), 24.



years, from an average of 0.4 percent to 4 percent.

Some varieties now contain as much as 10 percent.11

There is nothing new, or dangerous, about high potency 
marijuana, despite the emergence of domestically grown high 
potency marijuana in the United States.

The high THC pc'-cncy cannabis preparation 'hashish', has 
existed and been useu, like marijuana, for thousands of 
years. In an upcoming article in the Journal of Psychoactive 
Drugs, Drs. Tod Mikuriya and Michael Aldrich cite references 
to the use of high-potency cannabis preparations in papers 
written in 1839, 1857, 1860, 1869, 1884, and 1890.12 Then, as 
now, the response to stronger preparations is to titrate the 
dose. More importantly, "From the time of its introduction 
to Western medicine in 1839, right up to the present day, 
quite potenu cannabis products have been available and have 

been used in research."13

Furthermore, the NAS reports that "about half of the 
delta-9-THC originally in a cannabis cigarette is lost by 
combustion, by butt entrapment, in smoke not inhaled, and in 

smoke exhaled."14 This factor indicates that potency itself 
is not an indicator of the amount of THC actually consumed in 
social use.

8) " m a r i j u a n a  may c a u s e  s c h i z o p h r e n i a ,  i l l u s i o n s , . . . "  

According to the Harvard Mental Health Letter:

The idea has persisted that in the long run 
smoking marijuana causes some sort of mental or 
emotional deterioration. In three major studies 
conducted in Jamaica, Costa Rica, and Greece, 
researchers have compared heavy long-term cannabis 
users with non-users and found no evidence of 
intellectual or neurological damage, no changes in 
personality, and no loss of the will to work or 
participate in society. The Costa Rican study 
showed no difference between heavy users (seven or 
more marijuana cigarettes a day) and lighter users 
(six or fewer cigarettes a d a y ) . Experiments in 
the United States show no effects of fairly heavy

i:LLester Grinspoon, ed.; The Harvard Medical School Mental 
Health Letter, Vol. 4, No. 5 (Boston: Department of 

Continuing Education of Harvard Medical School, 1987), 1.

12T . Mikuriya and M. Aldrich; "Cannabis 1988: Old Drug, "New 
Dangers" —  The Potency Question" (San Francisco: Journal of 

Psychoactive Drugs, April, 1988).

13ibid

1 4 A.S. Reiman; (1982), 21-22



marijuana use on learning, perception, or 

motivation over periods as long as a year.15

9) "...one m a r i j u a n a  c i g a r e t t e  a d a y  m ay  c a u s e  l u n g
c a n c e r  i n  t h r e e  y e a r s . "

If this finding is true, America would have between 15 
and 30 million cases of lung cancer directly attributable to 
marijuana use recorded in this decade alone. The burden of 
proof for this claim lays with its author.

NORML concedes that marijuana smoke can cause lung 
damage, and can contribute to respiratory and heart problems. 
The NAS claims that:

It is not easy to compare the toxicity of a 
given number of marijuana cigarettes to a given 
number of tobacco cigarettes. There are general 
similarities in the composition of the smoke, but 
the variations in composition of both tobacco and 
marijuana cigarettes and differences in smoking 
techniques make simple extrapolations of risks of 

tobacco versus marijuana smoking not valid.16

A new study published early this year by Dr. Tashkin 
and his associates concludes that one marihuana cigarette 
produces the tar and carbon monoxide of approximately four 

tobacco cigarettes.17

However, D i . Tashkin concedes:

Long-term adverse pulmonary consequences of 
tobacco smoking have been shown to be related to 
dose. For example, the incidence of chronic 
obstructive pulmonary disease or bronchogenic 
carcinoma in smokers of fewer than 5 to 10 tobacco 
cigarettes a day is substantially less than in 
habitual smokers of more than 20 tobacco cigarettes 
a day. Although regular tobacco smokers consume 
more than 15 tobacco cigarettes a day, most current 
smokers of marijuana smoke less than 1 marijuana 
cigarette a day. Even among the estimated six 
million daily smokers of marijuana in the United

15L . Grinspoon, ed. (1988), 3.

16A.S. Reiman (1982), 15.

17D. Tashkin; T. Wu; B. Djahed; J. Rose; "Pulmonary Hazards 
of Smoking Marijuana as Compared With Tobacco" (Boston: New 
England Journal of Medicine, Vol. 318, No. 6., 1988), 347 - 

351.



States, smoking more than five marijuana cigarettes 
a day is unusual18

Accordingly, despite the presence of four times the tar 
and carbon monoxide of a tobacco cigarette, a single 
marijuana cigarette consumed daily presents less of a health 
risk than a quarter pack of tobacco cigarettes.

Furthermore, the tar and carbon monoxide levels were 
unaffected by THC potency. The lung damage associated with 
marijuana use is produced by the physical burning of the 
plant material, not THC, the active ingredient. Oral 
ingestion of marijuana does not produce lung damage. 
Incidently, as far as respiratory effects, high potency 
marijuana is safer to use because less material is actually 
burned, thereby exposing the lungs to less tar.

10) "THC a f f e c t s  e g g s ,  s p e r m ,  s e x u a l  h o r m o n e s ,  a n d  t h e
d e v e l o p m e n t  o f  a f e t u s  a n d  m a r i j u a n a  u s e  may r e s u l t  i n  
d e f o r m e d  o r  u n d e r s i z e d  o f f s p r i n g . "

The Harvard Letter:

The effects of marijuana on the reproductive 
system are a more complicated issue. In men, a 
single dose of THC lowers sperm count and the level 
of testosterone and other hormones. Tolerance to 
this effect apparently develops; in the Costa Rican 
study, marijuana smokers and controls had the same 
testosterone levels. Although the smokers in the 
study began using mariuana at an average age of 15, 
it had not affected their masculine development.
There is no evidence that the changes in sperm 
count and testosterone produced by marijuana affect 
sexual performance or fertility.

In animal experiments THC has also been 
reported to lower levels of female hormones and 
disturb the menstrual cycle. When monkeys, rats, 
and mice are exposed during pregnancy to amounts of 
THC equivalent to a heavy human smoker's dose, 
stillbirths and decreased birth weight are 
sometimes reported in their offspring. There are 
also reports of low birth weight, prematurity, and 
even a condition resembling the fetal alcohol 
syndrome in some children of women who smoke 
marijuana heavily during pregnancy. The 
significance of these reports is unclear because 
controls are lacking and other circumstances make 
it hard to attribute causes. To be safe, pregnant 
and nursing women should follow the standard

1 8 ibid, 349.


