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MEDICATION

Psychotropic Drugs

The academic drug researcher operates at a distinct disad.antage—he cannot em-
ploy the great variety of techniques which the clinician utilizes almost automatically
in his daily practice. Also, the researcher can only handle very limited data and the
number of controlled variables must of necessity include cnly those that are most
obvious and ihat lend themselves to data collection and processing. The para-
meters of research designs are, therefore, arbitrarily quite limited, as are the results.
Unfortunately, the results of such studies are often extrapolated beyond thcconfines
of the data and the results are stated in terms which do not limit the results to the
conditions of the study. Because he is unencumbered by such limitations, it is usually
possible for the clinician to accomplish more with any given drug than the literature
infers. The more complex the illness being treated, the more this general principle
holds tiue, and it is especially so in schizophreniu.

Correct sequencing of medications is important in the psychopharmacology of
schizophrenia. By changing the sequence it is often possible to obtain results with the
same drug to which the patient was previously unresponsive. A similar observation
has also been made by Kline (1969), who noted, in doing cross-over studies lint
patients may react differently to the same dose of the same drug when it is later
re-introduced and that this phenomenon creates a previously unrecognized problem
for drug research. We have learned that this can be done deliberately—a patient can
be "set up" to respond to adrug that we intend to administer at a later date. In doing
this, advantage can be taken of certain readily observable principles of central
nervous system activity such as the rebound phenomenon. For instance, a patient
will often readily respond to an "up" drug if it is rapidly introduced dining the
immediate period following cessation of a "down" drug .and vice-versa. Brain
function, as a general rule, tends to be compensatory, and this natural tendency can
be used to purposely "sensitize" a p.uient to the effect of the same or anothert' ug.
In attempting to induce this reactic i. the action of the "sensitizing®* drug should
be in the opposite direction from the drug whose response we later need to effect a
recovery.

Researchers who are not clinically experienced are often puzzled by the “poly-
pharmacy" that they come across, because, from the limitations of a theoretical
viewpoint, it “doesn't make sense." The clinician, however, often follows by
“intuition"” certain principles in drug usage which have been learned by experience.
Besides sequencing, these include: utilization of mutual synergisms and antagonisms,
balancing off of side effects, purposely utilizing desired side effects, extending dosage
ranges by concurrent use of antagonists, calculating onsets and durations of action,
predicting progressive loss of response, predicting de\elopmen'. of tolerance or loss
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oftolerance, estimating effective dosage ranges at different stages of the illness, and
predicting phases of drug responses. Because of all these clinically important
factors, which are not included in research designs, it is common for clinicians to
obtain quite different results from those that are received from academic studies.
In daily practice the clinician automatically compensates for biological individuality
(Williams. 1971) and the difference between patients, which in psychiatric conditions
arc more marked than inother kinds ofillness. In psychiatry itiscommon for patients
torequire 10to 100 times the “average dose” of a given substance before they respond
favorably.

Additional reasons for the traditional “town versus gown" difference in the
results of treatment between clinicians and academic researchers are provided by
understanding Joseph Wilder's “Law of Initial Value,” which states that the pre-
stimulus state of the organism determines the response as much as does the nature of
the stimulus itself. The chemical importance of this concept has been reviewed by
Lesse (1971). Because ofthe antipsychotic effectofthe phcnothiazines. all nients are
placed on either a suitable phenothiazine or other antipsychotic media ion if this
has not been done previously. According to Hollister (1971), antipsyc otic drugs
“contribute the most therapeutic benefits in schizophrenia—there is little direct
evidence that traditional therapies add more." and all antipsychotics produce a
postsvnaptic dopamine receptor blockade leading to stabilization of the membrane
at the receptor site.

The site of action may also be an enzymatic protein in the presynaptic membrane
adjacent to the intersynaptic cleft (Teller and Denher, 1968). They point out that the
defective protein at the synaptic site is probably quite small and that the antipsychotic
drugs arc capable ofchanging protein structure even in minute doses. The change in
structure then causes change in functioning of the enzymatic activity. Utilizing a
"framework molecular model” (available from Prentice-Hall, Inc., Englewood
Cliffs. N.J.) they demonstrated, for instance, that the “architectural” characteristic
of chlorpromazine and mescaline allowed for a demonstration of their mutually
antagonistic action by action at the cell’s protein membrane discs.

Spontaneous disinhibition of neuronal circuits, because they arc connected in
scries rather than parallel, can wsult in clinically signifcant symptoms even though
only a few sites are involved. This may lead to production of reverberativc circuits
in whicn apparent perceptions may occur, for instance, without external stimulation.
Also, in chronic schizophrenia there is a disturbance of internal inhibitory activity
(Saarma. 1968), a.vl Saarma and Vasar (1970) have demonstrate!, at this disturb-
ance is positively int.uenced by nicotinic acid. Teller and Denber . ,clude that the
symptoms resulting from the endogenous genetic delect in schizophrenics are
similar, from the viewpoint of molecular biology, to those that are exogenously
caused bv the psychotomimetic drugs. Bradley and Johnston made a valuable
contribution to future research in this area in their work on "The Molecular
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Pharmacology of Hallucinogens'™ (1968). Animal research until this time had been
based only on gross behavioral changes in response to the drugs being investigated.
Bradley and Johnston introduced the use of operant conditioning techniques to
determine more subtle behavioral changes in response to a series of possible psv-
chotogens. By correlating these more subtle responses to a series of structural changes
ill the molecules being studied, they have come closer to approximating the human
condition in drug research with experimental animals.

It is explained to the patient that the phenothiazines are being prescribed, not as
tranquilizers, but for their effect in reducing the HOD score and for their antischizo-
phrenic action. Intelligent patients appreciate a briefexplanation of the action of the
phenothiazines so that they get to know that chlorpromazine hasa"down" action and
is, therefore, useful when they arc agitated, or upset, or ha”e insomnia, whereas
fluphcnazine, especially in lower doses, has an "up” action. An explanation is given
of extra-pyramidal side effects and the reason for prescribing anti-Patkinsonian
medication.

Patients are told that if they get blurred vision, the anti-Parkinsonian drug dose is
too high, and that if they get restless legs or cannot sit still, it is too low. An explana-
tion is given that the phenothiazines are not properly called tranquilizers and that
that term should be reserved for drugs of the meprobamate type. This removes the
common prejudice against taking tranquilizers. Many patients are either fearful of
tranquiljzers or they have reaction formations against them and do not want to
become dependent on them. Clarification of this issue is often of considerable
importance because some patients' will discontinue antipsychotic drugs, with dire
results, for these reasons.

The dose of phenothiazines is reduced as the patient improves and his medication
is shifted from one end of the phenothiazine spectrum to the other, depending on
what phase of illness or recovery he isincurrently. We have seen many patients whose
impairment was impeded by their oeing kept on the wrong phenothiazine due to the
mistaken notion that all phcncthiazi.ies arc interchangeable. As an example:

A 28-ycar-old schizophrenic mar. wan admitted to a hospital with paranoid symp-
toms. He was placed cr. 600 mg of c.hiorpromazine, following which the paranoid
symptoms disappeared.. He then x-came depressed and apathetic. During the text
year-and-a-half he had psychotherapy thres times a week, but did not improve and :0
was discharged at the end of mat time as having achieved maximum hospital benefit.
Medication remainin'! the same throughout the entire hospital stay and he was dis-
charged on the sariK: dosage,

When seen at the clinic, he vas still "down." apathetic, listless, and indifferent. The
notes in the patient's hospital record indicated that this was thought to be due to the
schizophrenic process. At the firs' visit, his medication was changed from 600 mg
chlorpvoniazine in 5 tnig fluphentfzine three times daily. Within 24 hours the entire
symptom constcl ation disappeared He became alert, responsive, and energetic, and
eventually recovered.
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The best clinical principle is that the patient should be on the right dosage of the
right phenothiazine at the right time. We tell the patient that as he recovers the
dosage will be reduced, but that he will be kept on a small, perhaps “bed-time only"
maintenance dose for its benericia! chemical effect even though he has long since not
needed a tranquilizer. This again demonstrates to the patient that the phenothiazine
is not being used as a tranquilizer, but for its biochemical effect. This explanation
results in increased patient cooperativeness.

Antideprcssants may be necessary in this connection. We have found that acti-
vation of the tricyclic antidepressants by thyroid medication may bring about a
prompt response. This has been recently reported by Prange et al. (1969) and Earle
(1970). It is important, as mentioned before, that the patient's euthyroid status be
ascertained prior to placing him on this combination of medications. The patient’s
active symptoms should always be first brought under control with a phenothiazine
before the antidepressant is introduced.

Another medication which is useful in the treatment of schizophrenia is methvl-
phenidatc hydrochloride (Ritalin *). If the depression is not too severe, 10 to 20 me
three times per day before meals will alleviate fatigue and depression, as well as anv
sedation effects from the pheno'.niazines. This medication at times has relieved
depressions of suicidal degree in less than an hour and helps to tide the patient over
until his basic condition improves sufficiently that the depression passes. Over-
reliance on this medication can lead to a diminution of effect. It can be used to
potentiate the effects of the tricyclic antideprcssants. This synergistic effect results
in an increase of blood levels of the antideprcssants through enzyme inhibition
(Wharton et al., 1971). Overusage by schizophrenic patients is rare, and in our
experience has occurred only in those who have a problem with multiple druu abuse.

An additional use for thyroid medication in the euthyroid schizophrenia patient is
in ihc treatment of periodic catatonia. In this condition, between upsets, the patient's
HOD score may be within the normal range, and when an attack occurs the score
rises precipitously. The typical response to 3or 4 grains of thyroid daily isexemplified
by the following ca e:

A 41-year-old housewife had been hospitalized 15 times in the last seven vears for
recurrent acute schizophrenic episodes uncontrolled by massive doses of ehlorpro-
mazine. When seen in the office between atiacks, her HOD score was only 10. The
attacks were always preceded by a period of insomnia and often occurred during the
prc-menstruul period. In ad™'iion to mcgavitamins and a hypoglycemic diet, she was
placed on 4 grains of Proloid" daily u; :hr visit. Since then she has not had a
single recurrence—she feels and functions as though si.: Had never been ill. She
returns to the clinic for follow-up visits every three months.

Although the successful use of thyroid in treating schizophrenia has been the
subject of many papers in psychiatry for more than 40 years, apparcntlv many



638 IV 1 A Practical Clinical Model

clinicians do not think of using it because schizophrenics are usually euthyroid. The
periodic catatonic is a readily recognizable subgroup of the schizophrenias and the
value of using thyroid in this condition has been reported bv manv researchers,
including Gjessing(from 1932on. but recently see 1964,1967,1969), Danziaeri 195S),
Danziger and Kindwall (1953, 1954), Gunnc and Gemzcll (1950. Sourkcs (1962,
1970), Lochner et al. (1963), Mindc (1966), Cookson et al. (1967), Jenner (1967),
Vestergaard (1969), and Holler (i967j. Thyroid can be used in treatment of the
recuirently ill schizophrenic as well as for other types of schizophrenia.

HotTer and Osmond (1967) reviewed the literature and noted that the average
dose of thyroid used was 5 grains daily. Danziger and Kindwall (1953, 1954) gave
doses of 2 to 20 grains hut found that few patients required more than 10 grains. All
researchers have commented on the considerable resistance of the schizophrenic to
thyroid hormone and inour own work we have observed the same phenomenon. Our
most common dose is 3 to 5 grains daily, and many patients who were previously
unresponsive to treatment will recover when this amount of thyroid isadded. Many
of these arc patientr. who do not present the classic periodic pattern; one win be
described later.

Meeavitamins

We routinely use mega doses of four vitamins for a variety of reasons in treating
schizophrenic patients, and this has resulted in increased rates of recovery, It is still
not possible to predict exactly which patients will benefit by megavitamins and it
remains for future researchers to give us the useful clinical indicators to identify these
patients in advance. Work supported by the Canadian Mental Health Association
(Ban. 1969; Ananth et al., 1969; Ban and Lehmann. 1970) is procccdinu in that
direction and preliminary results indicate that there isa segment of the schizophrenic
population that responds to either nicotinic acid and pyridoxine or pyridoxinc alone
an5 may eventually be identifiable.

Ananth, Ban, unu Lehmann report (1972) that the therapeutic clTcct of nicotinic
acid in chronic schizophrenics is potentiated by pyridoxine. This was demonstrated
in a 48-week double blind control study in which pyridoxine alone, nicotinic acid
alone, or the two together were demonstrated to have a statistically signincant
therapeutic effect. The therapeutic elfcct was demonstrable even though the patients
had been hospital®ed for an average of 10.9 years, '"ere not on hypoglycemic diets,
and the doses of both pyridoxine (75 mg daily) and vitamin B3 (3 g a day) were con-
siderably below the dosages we routinely prescribe.

In general, it can be said from our own experience that the higher the patient’s
HOD Score, the greater the likelihood of response to an overall mcgavitamin treat-
ment regimen. The schizophrenic patient whose illness could be called "metabolic
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rception” responds the best. The grown-up childhood schizophrenic with the
OD score, postural stigma'a of propioceptive deficit, and primarily visual per-
il distortions is the least likely vo benefit. The most significant visual perceptual
tion in this group of patients is loss of depth. This particular distortion, even
it is induced hypnotically in normal subjects, produces a schizophreniform
rise with primitiviz' jon and regression, as has been shown by Aaronson in
al studies (1967a. b. 1968). This type of patient appears to belong to a different
icmical subcategory of the subtypes of the schizophrenias,
e mcgiviiamins and the phenothiazines act clinically as though they had a
egistic action, and for that reason patients are kept on a low daily dose of a
othiazinc prophylactically even after they have recovered. Sainz (1964) has
>nstraicd that the phenothiazines elevute blood ascorbic acid levels, and there
be a variety of synergistic effects such that the antipsychotic action of the pheno-
ines may be augmented by the megavitamins. Demonstration of the clTective-
ofthc combination requires correction of co-existing functional hypoglycemia,
any patients, in our experience, recovery was prevented by lack of adherence to

lypogu-cmic diet. As an example:

A 26-ycar-old unemployed schizophrenic man had been ill for several years and had
been hospitalized several times, during which he had had shack treatment and all other
available forms of therapy. By the time became to the clinic, he was surly, uncoopera-
tive, paranoid, and obese. The Glucose Tolerance Test revealed definite functional
hypoglycemiu and he was placed on the usual regimen of megavitamins. phcnothia-
zmcs. and a hypoglycemic calTeinc-frec diet.

For the next one-and-a-half years no progress was achieved and during visits he
was highly uncommunicative, despite high doses of vitamins and phenothiazines. It
was then discovered from his family that he was drinking at least half a case of a cola
beverage per day and on week-ends he usually drank a whole case daily. Cessation
of the cola ingestion resulted in rapid, progressive improvement with noticeable
changes in behavior, communieability, and relationship with the family. Ilis mappro*
priatcncss and surly, gauche manner disappeared and lie is continuing to improve.

>Vhen we first began using megavitamins in treating childhood schizophrenics we
re unaware of the importance of ameliorating the hypoglycemia and. therefore,
r first reports on the use of nicotinamide in schizophrenic children stated that

. niacin and niacinamide were found to be relatively ineffective in childhood
tizophrcnics and less effective in adult schizophrenics with childhood onset"
awkins, 1967.1968b). Similar negative experiences have been reported hvRoukema
d Emory (1970) and Greenbaum (1970b), who also demonstrated that nicotina*
ide alone in the treatment ol childhood schizophrenia, except lot improvement in
me individual cases, did not produce statistically significant results. It was Con
969) who pointed out that recovery of childhood schizophrenics on megavitamins
as not possible until the hypoglycemia was corrected, and that unless this was
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done it was useless to proceed. lhe importance of this concept cannoi be over-
emphasized, as in this group as well as certain other patient groups no recovery
at all is possible unless the hypoglycemia is corrected.5 In this connection it might
be well to emphasize again that recovery after the acute phase is over can be delavcd
for long periods of time if the patient isallowed to sieep beyond 3 hours a day. The
apathy and lassitude which ensue from prolonged oversleep can negate attempts
at rehabilitation.

Our initial combination of megavitamins usually consists of | gram niacinamide.
| gram ascorbic acid, 50 mg pyridoxine. and 400 1.U. of natural vitamin E. repeated
four times daily. Although occasionally an adolescent girl wili develop nausea as a
result of this dose of niacinamide arid require a reduction of dosage, this combination
is tolerated by the majority of patients without any side effects. The most frequent
complaints arc about the nuisance of taking the pills and, occasionally, difficulty in
swallowing them.

For a time, we hypothesized that the difficulty in swallowing, especially in adoles-
cent girls, was hysterical in origin, but we discovered this was often due to esophageal
dysfunction associated with schizophrenia as reported by Hussar and Bragg (1969.
1970). Their study on the swallowing functioning in schizophrenics using cine-
radiographic techniques demonstrated that almost half of the schizophrenic patients
showed various degrees of swallowing abnormalities and that chlorpromazinc
medication had no clfcct on the swallowing mechanism. The conclusion of their
study was that "tnese results contribute to an understanding of the not infrequent
tragic episodes of asphyxiation on food among chronic schizophrenic patients often
incorrectly ascribed to tranquilizer medication."”

Both niacinamide and ascorbic acid arc available in capsules, which arc more
easily swallowed than pil's. The ascorbic acid available in crystalline form can be
mixed easily with orange juice.

The maximum therapeutic dose of niacin or niacinamide is about | gram per day
below the nausea-inducing dose. We routinely begin by using niacinamide ind later
switch the patient to niacin if there are specific indications to do so. such as the
existence of concomitant alcoholism, elevated cholesterol, or hypoglycemia, or if the
schizophrenic, has been precipitated by LSD. Although the Hushing side-e(Tcct of
niacin can be controlled by cyproheptidinc <Periactin™) 4 mg four times daily
(Robic, 1967), the Hush unnecessarily a'arms patients even when it has been pre-
viously explained to them. Niacin also appears to be more beneficial than niacina-
mide in treating the alcoholic-schizophrenic, although we do not have statistical
studies to prove that this is so.

Recent studies (Davis and Walsh. 1970; Lieber and DcCarli. 1970) have demon-
strated metabolic pathways in alcoholics which may account for nicotinic acid's

s Hypoglycemic episodes, for insiance, will trigger post-LSD "flaihbacks.”
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action in this disorder. Thus, alcohol, by way of its primary metabolite, acetaidehyde,
competitively inhibits nicotinarnide-adenosinc-dinucleotide-linked aldehyde de-
hydrogenase, which interferes with the metabolic disposition of the biogenic amine
dopamine, producing aberrant metabolites. Prolonged consumption of alcohol
enhances die activities of the enzyme-reduced nicotinamide-adenosine-dinucleotide
phosphate oxidase. In this connection, alcoholics have aiso been demonstrated to
have a deficiency of vitamin C as exemplified by a lower level leukocyte ascorbic acid
in control groups (G .. Jberg, 1970).

Although Saaima and Vasar (1970) report that with nicotinic acid there is an
appearance ofclinical improvement between the fourth and sixth week of treatment,
in our experience the response to the megavitamins is generally more delayed and
not discernible until the third to sixth month. A very noticeable or marked degree of
improvement as compared to patients who are treated with just phenothiazines is
mosi obvious by the end of the first year.

Improvement can be speeded up by the use of parenteral injections of the mcga-
vitamins, in which case a noticeable improvement begins within a few weeks (see
Chapter 25 by Cott). Patients who have been on adequate oral doses for a consider-
able length of time without improvement will often suddenly respond whenswitched
to parenteral administration. The ability of the intestinal tract to handle a given
compound is not the same in all persons (Faloon. 1970). Some patients may have a
defect in transport enzyme systems so that a patient may have been on a high dosage
of ascorbic acid for some time and yet still show a subnormal blood ascorbic acid
level. This level then suddenly increases to normal when much smaller doses of
ascorbic acid (500 mg) arc given by injection.

Multiple modes of action of nicotinic acid in schizophrenia have been described
(sec Chapter 11 by Holler), including the recent work of Galzigaa (1969. 1970) and
Galzigna and Rizzoli (1970) showing that nicotinamide reacts rapidly with the
aminochromes, reducing them. In the absence of nicotinamide in the brain tissue, the
aininochromes react with acetylcholine to form a stable conplex which acts as an
endogenous hallucinogen. They conclude that "if we consider adrcnochrome reduc-
tion derivatives as non-toxic excretion products of the psychotogen aminochromes.
a rationale for the clinical use of nicotinamide in mega doses as a therapy for mental
iliness is provided." Further work is in progress to demonstrate the nature of this
interaction with ascorbic acid which is central to the author;’ "short circuit” theory
of the onset of mental illness.

Nicotinic acid has nonspecific properties of blocking the production of stress-
induced gastric ulcers in laboratory animals and it also blocks the L-dopa-mduced
exacerbation of symptoms in schizophrenic Parkinsonian patients (Yaryura-Tobias,
1971). Research is currently being done to determine the clfect of nicotinamide in
reducing the stress responses (cold pressor test) of normal sludents to tinal examina-
tions (Bovard, 1971, personal commun.). The contraindications for using nicotinic
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acid have been described by Hoffer and Callbeck (1959), Hoffer (1962, 1969), Hoffer
and Osmond (1966), Mosher (1970), and Newbold (1970), ar.d have been reviewed in
other chapters. The four main contraindications to niacin are those of peptic ulcer,
hypertension, diabetes, and gout. rhe niacin-induced hyperglycemia may alter
insulin requirements in diabetics. The nistamine-release. wh’ch produces the flush,
results in hvperchlorhidria in ulcer patients. The elevation of uric acid may precipi-
tate gout attacks, and if the hypertensive patient is on a reserpine-type anti-hvper-
tensive agent, the patient may possibly go into shock. The cholesterol-lowering effect
has been demonstrated in long-term heart studies and the heart studies have dis-
covered the same contraindications (Boyle. 1968). Here, obviously, the lowering of
blood cholesterol is sought, and it is a side benelit when niacin is taken by
schizophrenics.

In the review articles mentioned earlier concerning the possible side effects of
nicotinic acid, several cases of possible hepatic toxicity were reported. When the
effect of nicotinic acid in producing false positive liver enzyme tests is discounted,
these appear to be questionable. We have not seen any cases of noninfectious jaundice
which did not clear up when the phenothiazine was discontinued. In addition, we
have seen several cases of intercurrent infectious hepatitis as demonstrated by liver
function tests and liver biopsy. The majority of patients who develop phenothiazine
jaundice were continued on the megavitamins and the jaundice cleared up with no
difficulty. In a few cases, because of the isolated reports in the literature, mega-
vitamins were discontinued along with all other medications, and the patients
were subsequently replaced on nicotinamide with no recurrence of jaundice. At this
time, we consider that jaundice due to nicotinic acid, although unlikely, may be a
remote possibility and treatment will depend upon the judgment of the attending
internist.

We explain to patients that both vitamin E and ascorbic acid are prescribed for
their antioxidant effects. Ascorbic acid alone has been shown in controlled studies to
benefit psychiatric patients as evidenced by improvements in their Wittenbcrn and
MM PI scores (Milner. 1963). The effect of vitamin C in preventing the common cold
has been rcviesved by Pauling (1970). and this is of benefit to schizophrenic patients,
who characteristically show a clinical worsening and an increase of perceptual
difficulties as a response to viral infections. For those patients in whom this has been
a problem, we recommend the sustained-aetion form of ascorbic acid in capsule
granulated form, which sustains ascorbic acid blood levels during sleep IRiccitalli.
1972) and thereby eliminates recurrent colds in the majority of patients. We fre-
quently have observed minor relapses and setbacks in recovered patients in response
to upper respiratory virus infections and a possible mechanism for this observation
has been described by Teller and Denbcr (1968) related to abnormal protein
structure (such defects can occur genetically, or be caused bv malnutrition, avita-
minosis, infection, toxins, or immunologic reactions). The greater retention ol
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mrbic acid in schizophrenic patients has been shown by Cowan et al. (1970) and
iously by Herjanic and Herjanic (1969) and VanderKamp (1966). Current
es by Pauling and Robinson and by Herjanic are reported in Chapters 2and 14
lis volume.

igh doses of ascorbic acid may occasionally cause mild diarrhea in son.e
viduals and it may cause false positive urine tests in diabetics who usecommercial
le test kits A case is also reported in which ascorbic acid shortened the pro-
mmbia. time ina patient who was receiving a Warfarin (Coumadin) anticoagulant
senthal, 1971). In treating over 5,000 patients with 4 grams or more of ascorbic
per day, however, we have not had a single instance of any serious side effects.
'e explain to patients that vitamin B6, pyridoxine. is necessary as a precursor of
ilinic acid. It is an intermediary step in the biotransformation of tryptophan to
etinic acid where it isrequired for the hydroxylation of kynurenine (derived from
tophan) to 3-OH-kynurenine and for the further metabolism of 3-hydroxvky-
:ninc to 3-hydroxyanthranilic acid (immediate precursor to nicotinic: acid: Gibbs
Walshc, 1969). Vitamin B6 deficiency interferes with the metabolism of amino
s, proteins, and biogenic amines, and causes abnormalities of nervous system
vity in man, where the pathological effects of deficiency arc most marked on the
doping brain. Abnormalities of vitamin B6 metabolism have been associated not
/ with schizophrenia but also with a variety of other abnormalities of the central
/ous system, and B6 deficiency at the subcellular level may be produced by a
iber of antimetabolites (Knapp, 1966; Coursin, 1969). The antagonism between
min B6 and L-dopa is a recent illustration (Duvoisin et al., 1969; Cotzias and
avasilion, 1971). Pyridoxine in high doses has been used by Cott (1969) in the
tment ofchildhood schizophrenia. The role of pyridoxine in psychiatric disorders
recently been summarized by Ananth. Ban, and Lehmann (1972) in their paper
tied “Potentiation of Therapeutic Effects of Nicotinic Acid by Pyridoxine in
onic 'Schizophrenics" presented at the Canadian Psychiatric Convention in
ntreal, June 8, 1972. This paper states that pyridoxine potentiates the action of
etinic acid, possibly by opening up the kynurenine cycle of tryptophan metabolism
thereby decreasing the formation of indoles, In their study, already referred to.
doxine alone had a therapeutic effect in schizophrenics as well. In more than
10 patients we have not observed a single side effect from pyridoxine administra-
of 200 mg daily.

is best to write down the medication schedule and the recommendations for
pand diet on a card and give it to the patient at the initial visit. It isalso advisable
idicate to the pharmacist that all medications be labelled to show the name and
age size. Unless this is done, there will be mistakes and many call-backs as most
ents are perceptually disordered and unable to remember verbal instructions,

I summary, the addition of megavitamins is inexpensive and safe, and very
itively influences the long-term outcome. Side effects of a serious nature are quite



rare and easily avoided. The occurrence ofeven the most mild side effects is avoided
by giving niacinamide instead of niacin. Precise identification of those patients most
likely to respond is not yet possible but. in general, 'he more elevated the HOD. the
more likely the response, provided however, that concomitant hypoglycemia is also
corrected.

INVOLVEMENT OF THE PATIENT
IN AN INTEGRATED COMMUNITY
TREATMENT SYSTEM

Bt cause of the severity of a patient’s condition or situation, hospitalization may
either be required or elective. The average length of hospitalization for intensive
hospital treatment (which may or may not include a course of ECT! in our series of
patients over the last five years is eight weeks. Ten o twelve weeks may be ncccssarv
however, if the patient has been taking large doses of methedrinc (speed!. ECT
rapidly reduces the HOD score, and this effect is most marked in the younger age
groups, as will be discussed later.

Ifthcschizophicniahas been exacerbated by LSD or methedrinc to the degree that
the patient is psychotic, then ECT, in our experience, is often necessary, as the
psychosis otherwise tends to persist. It is also very effective with the depressive
aspect of the patient’s illness, which may be creating a suicidal risk. The response
to ECT isdifferent if the patient has been preparatorilv pretrcatcd. If. while in the
hospital, the patient receives high-dosauc megavitamins both orally and parenterally
and ison phenothiazines and a hypoglycemic diet, the relapses following cessation of
ECT formerly seen in schizophrenics seldom occur and the improvement is
maintained following discharge.

Curiously, annoying side effects from medication seldom occur in a hospital
setting. The patient who had side effects from practically every medication tried as
an outpatient will probably have none from much higher doses of the same medica-
tion if he is hospitalized. In the hospital, patients arc given 500 mg of ascorbic acid
and 200 mg of niacinamide intramuscularly three times weekly in addition to the
usual oral doses. Few patients fail to improve from intens ve hospital treatment and
even many of the severe chronic patients improve sutfie ently so that they can be
discharged and treated as outpatients.

Patients who appear shaky at the time ofdischarge or have difficult home situations
or who have become disabled by the long duration oftheir illness benefit considerably
from a convalescent period in a halfway house where they can be maintained on the
same therapeutic regimen with monthly visits for changes of medication and
evaluative follow-up. The use of SA. family groups, day activities programs, and
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involvement with other supportive units of a treatment complex are described in
Chapters 28 and 29.

Patients’ self-help groups, such as Recovery, can also be of benefit to certain
patients who have residual symptoms, so that, no matter what the family's financial
limitations are. a great deal of supportive help and definitive group psychotherapy is
available to both patient and family at no cost.

Pathological family interaction in which abnormal pressures arc exerted on the
patient by his family, or where there is a disturbed family situation that can impede
his recovery, may require either family group therapy or parent counselling to
facilitate the patient's i'covcry. This can be suspected as an operative factor when
the patient’s HOD score decreases progressively but is not accompanied by a return
to normal function. The disability may then be stemming from an overprotectivc
parent who infantilizes the patient rather than from the previously active schizo-
phrenic process, and this pattern may require therapeutic intervention. At times this
may be actively resisted by the dominant parent, who has unwittingly utilized the
patient’s illness for secondary gain or for other pathologic reasons.

Highly specialized group therapy may be necessary for the patient who has
become heavily involved with e<e drug culture because unless this is done he tends
to fall back into the same drug usage which precipitated his schizophrenia. In this
type of group therapy, we* nave found that a straight chemical approach brings the
best response. In this group setting, which differs markedly from the traditional
analytically oriented group therapy, there is considerable discussion of drugs and
their biochemical effects and especially the effects of drugs on the HOD score. The
therapist needs to have knowledge of thecurrentdrug scene and the whole psychedelic
subculture, especially language, life styles, and an awareness of what has recently
been termed Consciousness Il (Reich, 1970).

Once the patients learn that mescaline, psylocybin, LSD, STP and methedrinc
elevate the HOD score- with the risk of "freaking out"—they begin leaving these
dangerous drugs alone. They learn that these drugs are truly psychotogcns for them
and that many of them have had to he hospitalized for LSD- or speed-preemitaicd
schizophrenia psychoses, Patients'inevitably discover that neither mnrijir.na nor
hashish has a residual effect on their HOD score and, therefore, for a period of time,
excessive use of these two drugs may replace their former involvement with the more
dangerous drugs that arc likely to precipitate hospitalization and psychosis. As their
HOD scores come down, the use of marijuana diminishes and they begin to function
again and return to school or to svork.

Prolongation of the excessive marijuana smoking may be associated with altered
time perception, which sho.ild then be tested for with a timing device such as an
electronic metronome (see Chapter 18 on dyschronia). Until this specific schizo-
phrenic syndrome is alleviated, attempts to dissuade the patient from excessive pot

smoking arc almost always unsuccessful.
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PSYCHOTHERAPY

From the model of schizophrenia which we have described, and the description of
the diagnostic process, it is apparent that the patient has already been oriented to
his illness and that this has been augmented by explanations of the meanins of the
laboratory and perceptual test results. In addition to an explanation of the bio-
chemical and perceptual aspects of the illness an explanation is given of how these
interfere with functioning, feeling, and relating to others.

Although the illness intensities pre-existent psychological conflicts and personality
problems, it is explained to the patient that the initial phase of therapy will be
devoted to medical recovery from the illness aid that coexistent psychological
problems will not be dealt with primarily until the HOD score is within the normal
range. The explanation given for this is that impaired brain function causes so many
different kinds of symptoms and effects on the personality that there would be no
way of knowi.ig, until the patient gets better, which of them arc results of the patient's
own personal problems and which arc manifestations of an active disease process.
The analogy given here is similar to a toxic brain syndrome. A more common
example is that of the alcoholic who when actively drinking may develop an enor-
mous range o” pathologic symptoms and behavior and when sober may have only
mild or no indications for psychotherapy.

Most patients 'cadily concur with this treatment plan. The majority of patients
will have already undergone previous psychotherapy, often of a prolonged and
intensive nature with a number of therapists, so that they are seldom mo.ivated to
take part inany kind of formal psychotherapy. Many patients arc actively opposed to
psychotherapy as well as being bitter about such previous experiences.

The resentment of patients and families and the turmoil ensuing from previous
experience with psychotherapy were responsible for much of the bitter comment
abouC'raditional methods of psychiatric treatment for schizophrenia which appeared
in the early sues of the Newsletter of the American Schizophrenia Association.
This same conflict and disillusionment has been reported by professionals
themselves when a member of their family has become ill. For example, a Piofessor
of Psychiatry reported his own disheartening experience with this dilemma (Kysar,
19681.

At the North Nassau Mental Health Center, five years of experience using the
orthomolccular approach were compared with the previous live years when tradi-
tional psychiatry approaches were used. This comparison showed that dynamically
based psychotherapy was of very limited benefit in schizophrenia. Although parent
counselling and educational and supportive therapy were demonstratively beneficial,
and often critically so. therapies bated on theories of a psychodvnamic etiology ot
the patient’s schizophrenia brought questionable benefit (Hawkins. 1969), Whether
psychotherapy or pharmacotherapy was more important was glaringly demonstrated
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by the disastrous consequences which occurred when patients discontinued medica-
tion. Most patients relapsed upon termination of medication, but showed little
response to termination of psychotherapy. One of the most common reasons for
hospitalization was discontinuance of medication, yet hospitalization was never
required because of a therapist's absence or teimination of psychotherapy. Hospital-
ization was in fact more often preceded and precipitated by the patient's decision to
“go for analysis." Those patients placed on the orthomolecular program who
continued in psychotherapy with their previous analyst did considerably less well
than-thosc patients in whom psychotherapeutic intervention was kept to an absolute
minimum.

The clinic's conclusions have been corroborated by similar findings from large-
scale research studies done elsewhere as well as by the collective experience of patients
and their families.

Information about the value of psychotherapy in schizophrenia can be obtained
from three additional decisive areas: (H controlled studies in the scientific literature:
(2) reports from therapists in institutions who have had extensive, long-term
experience with the use of psychoanalytic psychotherapy in the treatment of schizo-
phrenia; and (3) the experiences of large numbers of patients and their families.

During recent years, there have been several large-scale authoritative studies on
the value of psychotherapy in schizophrenia, the most extensive being that of May
(1968, 1969), in which a comparison was made of five different treatment methods in
schizophrenia. This study was so extensive and included so many collaborators that
a research project of its magnitude on the value of psychotherapy will probably never
be duplicated The study was supported by the State of California Department of
Mental Hygiene, U.S. Department of Health. Education and Welfare, U.S. Public
Health Service, the National Institute of Mental Health, the University of California
Health Services, and the research commi tec of the l.os Angelts Psychoanalytic
Society, and there was collaboration with many other authorities too numerous to
mention.

In review oi is work. Barnes (1971»considers the study to be the most meticulous,
intensive, complex, and comprehensive research design in the field of psychiatric
therapy. He notes that many will disbelieve the results but

more for emotional reasons than on the basis of any critical analysis of the work ..,
these findings are of the greatest importance both to clinical psychiatry and to mental
health program adminisi.*alion ... it also leads us to wonder about the efficacy of the
various therapies nwri in uni-puilcut work with ambulatory patients, both schizo-
phrenics and others.

The conclusions of this immense study were that medication alone, whether com-
bined with psychotherapy or not. was the most effective and efficient treatment for
most patients. Electroconvulsive therapy was the second most effective treatment.
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Individual psychotherapy and milieu therapy were found to be the least effective,
most expensive, and most time consuming.

.'rother seriesof important studies on the value of psychotherapy in the treatment
of schizophrenia was reported from the Department of Psychiatry, Harvard Medical
School, at the Massachusetts Mental Health Center. The conclusion from these
computerized studies was that psychotherapy alette, even with experienced psycho-
therapists. did little or nothing for chronic schizophrenic patients, even i /er two
years time (Grinspoon et al., 1967, 1968). In another study by the same researchers
(Grinspoon et al., 1969) the same conclusions were reached: medication with or
without psychotherapy had the most marked benefits. These studies confirm '.he
earlier findings of May and Tuma (1965) that psychotherapy alone does notimprtwe
the schizophrenic patient’s chances for improvement. In a further study by Shader
et al. (1971) the authors conclude that there was no demonstrable difference in the
results whether a patient received psychotherapy by eithera “Type A” ora “Type 8"
therap.sr

The findings of these extensive studies are supplemented by the 10-year study done
by the American Psychoanalytic Association, in which data supplied by 386 analysts
on over 3,000 patients reported an overall rate of symptom cure for schizophrenia of
9 percent (1968).

The second area of informative data is supplied by those institutions with long-
term intensive experience in the use of psychoanalytic therapy with schizophrenia.
Of these, Chestnut Lodge in Rockville, Maryland, is probably the best known. Two
recent books from that institution indicate the failure of this method of treatment.
In Schizophrenia and the Need-Fear Dilemma (Burnham et al.. 1969) the psycho-
analytic theory of schizophrenia is deftly presented together with an explanation of
the lack of positive clinical results obtained. As a matter of fact, all of their case
histories end with the patient either dead or still sick with schizophrenia. In the second
book. Conflicts and Reconciliation: A Study on Human Relations in Schizophrenia
(Stierlan, 1969), a similar lack of clinical results is reported.

Gray (1970) points out in a review article that “Sigmund Freud always held that
schizophrenia was not amenable to psychoanalytic cure” and that “the challengers
of this statement have failed to disprove the truth of it.”

The clinic has had the opportunity to provide treatment for a number of patients
who had prior long-term in-patient psychoanalytic treatment. In almost every case
these patients who had been unresponsive to intensive, long-term psychoanalytic
therapy promptly responded to a medical regimen. After 8 weeks of medication
and/or ECT in a hospital, the majority had recovered. They are now employed, or
back in college, able to socialize and some married. The following case is illustrative:

This 24-year-old man had been ill with schizophrenia for six years and for the last two

years had been in the hospital for psychoanalysis during which lime he received no
drugs of any kind. The family was alarmed at his deteriorating condition as he had



JO | Orthomolecular Psychiatry: Treatmermf Schizophrenia 649

decided to commit suicide by not eating and the institution refused to use any medi-
cations. The family experienced great difficulty in getting the patient transferred to a
medically oriented hospital and finally had to threaten legal action to obtain his
release. The patient was so Jisiurbed that the hospital had to wrap him in wet sheets
mummy fashion and move him by ambulance because of their refusal to use tran-
quilizer medication,

On admission to the Brunswick Hospital, the patient was mute, withdrawn, severelv
depressed, negativistic, and uncooperative. Aftet 8 weeks of intensive hospital treat-
ment he recovered sufficiently to be discharged. Wi'.hin a few months, he was gainfully
employed, and was taking college courses in ihe evening. He then moved away from
his family, became independent, and subsequently married.

The foregoing would tend to augment the findings of Will (1970), who concludes
an article on psychotherapy in schizophrenia with the statement "few schizophrenic
patients will be helped in thisprolonged, expensive and largely unattainable treatment."

The general consensus of many schizophrenic patients also has been that the
results of psychotherapy were disappointing. Not only arc their experiences dis-
cussed at meetings of Schizophrei: cs Anonymous and the various schizophrenia
associations throughout the United T'tates, but their collective experience also was
expressed resentfully in the first few olumes of the Newsletter of the American
Schizophrenia Association, as was previously mentioned. Autobiographies by former
patients or their families reflect the same attitudes, hi Search of Sanity by Gregory
Stefan (1966) and Gone is Shadow's Child (Fov, 1970) are typical examples.

From the foregoing survey of important sources of information, the evidence is
that psychotherapy based on psychoanalytic formulations of schizophrenia is of no
statistically demonstrable benefit to patients. When done by therapists who are less
than expert, psychotherapy may well be deleterious. Therefore, the requests of
patients and their families for the inclusion of medication in the patient’s treatment
is hardly irrational, nor does it constitute “uninformed lay opinion." Many families,
especially those who belong to a schizophrenia association, are very well informed
and have read extensively. Dr. May’s book, for instance, among many others, is for
sale at association meetings. (One of the families of the Long Island Schizophrenia
Association recently co-sponsored a major professional symposium on Gilles de la
Tourctte’s Syndrome—which indicates a rather high degree of sophistication.)

In the clinic’s experience, most patients do not desire or require formal psycho-
therapy once their HOD scores have returned to normal. During the initial period of
the illness, while the patient’s HOD score is still elevated, the less interference the
patient experiences from the psychiatrist, the better will be the result. Patients who
continue in dynamically oriented psychotherapy during this phase recover much
slower and to a lesser degree. This conclusion became apparent after several years of
experience with patients who were in therapy elsewhere and who were allowed to
continue in therapy while the clinic handled their medications. As a group, these
patients recovered to such a noticeably lesser degree that the clinic finally had to
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recommend that patients discontinue that type of psychotherapy until they had
medically recovered from the worst of their illness. When this practice was followed,
results were much better—when patients did resume therapy, it was usually for far
different reasons than the ones for which they had originally sought it.

After the initial diagnostic visit, patients are usually seen weekly to adjust medica-
tions until an effective regimen has been established. This usually occurs bv the end
of the first month and visits during the second and third months are usually bi-weekly.
The average patieit is then seen monthly for the remainder of the first year. During
the second year patients are usually seen every two or three months, and during the
third year they are -en every three or four months.

Inasmuch as the pa.icnts go through various stages of recovery, the problems that
they present during these periods of time will vary. Initially, the patient needs an
explanation and interpretation of the illness followed by support and encouragement.
During the first year, the main concerns are associated with symptoms, but these
progressively diminish, so that by the end of the first year problems relating to
returning to Iui ctioning in the various -ireas of life will be presented. The second
year is devoted primarily to the problems of rc-entrv into a social life, returning to
work, or returning to school, and there is a desire to become independent of the
family who has supported the patient during the illness. Dependency conflicts
become almost routinely manifest and at times family therapy or parental counsell-
ing may be required to handle the family’s matching anxieties regarding resolution of
this conllict. Adolescent-type problems then typify the second stage of recovery,
which constitutes the re-entry” phase.

During the third year, many patients will have grown and progressed bevot J the
level of functioning which preceded their illness. Many will state that they arc
“wcller” than they were before they became ill, and at this time the actual onset of
the illness will be dated retrospectively. This will almost always precede the pre-
viously accepted date of onset. This occurs because the patients never knew what
it was to feel and function well, and now that they experience this, they will frequently
give the exact time in their lives when the internal change had occurred which signalled
the real beginning of the illness. Many function with perceptual impairment for
years; one characteristic of this state is the subjective certainty that one has "always
been this way." Patients may need practical advice as they enter areas of life in which
they have never before ventured.

During the second and third years of treatment, when some patients marrv and
begin having children, their questions concern genetic predisposition and pertain to
what percentage of their children may be expected to develop the same illness.
Almost routinely, newly married recovered schizophrenics want to know if there are
any ways in which they can prevent the occurrence of schizophrenia in their children
or detect itearly. It isimportant to advise the women to stay on the medical regimen
during pregnancy to prevent post-partum relapses.
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Some patients, especially if they became ill during early adolescence, will have
developed sizeable, secondary neurotic gains—especially the fulfillment of depend-
ency wishes—and will continue to display immature child-like behavior even though
their HOD scores have returned to normal. Some will tenaciously cling to the sick
role even though it is no longer appropriate and they may require both explanation
ofwhat they are now doing as well as firm encouragement ina more mature direction.
Often, these problems become disguised by the patient's adoption of self-serving
interpretations of the youth culture "drop-out” pattern. Group therapy techniques
arc often useful to overcome these delayed maturational problems.

The adolescent rebellion pattern may coexist or predominate, instead of the passive
dependent style. As is well known, this may also be a reaction formation. These con-
flicts associated with thcdependence-indepcndcnce growth phase may require adroit
handling, as we'i as considerable forbearance. Families forget that schizophrenics
can demonstrate me same problems that other young people do in our culture and
that the problems that they are having with the patients are not all due to schizo-
phrenia. It is frequently necessary to reorient families to this fact, as they lose their
perspective from living so intimately with the illness.

In summary, during the acute phase of the illness, when the patient's HOD score
is elevated, the most elfcctive psychotherapy isan educational approach, which is of
considerable benefit to both patient and family. This is followed by supportive
practical advice as the patient recovers and goes through the successive stages of
recovery, during which time he may nave changing symptoms, which meicly indicate
that he is passing through a different phase, rather than getting worse, as he may
erroneously conclude. The well-known appearance of depression following dis-
appearance of the paranoid and hallucinatory symptoms is an example, and the
patient needs to be reassured that the depression symptom will also pass and respond
to treatment as did the previous phase.

After the patient's HOD score has returned to normal, specific conflicts may be
handled either by supportive, individual therapy or group therapies. At this stage,
recurrence of symptoms accompanied by elevation in HOD score indicates that the
cause is biochemical and should be treated by a change in the medical regimen.
Symptoms unaccompanied by a rise in the HOD score, on the other hand, arc
probably stemming from interpersonal or psychological conflicts and arc, therefore,
treated psychotherapcutically.

The approach to the patient during the initial phase of the illness has certain
parallels with handling the psychedelic experience, in that every effort is made to
influence favoraaly the patient's set and setting (which includes the therapeutic
setting) so that the patient will be subject to benign experiences as much as possible.
Following this principle will greatly increase the likelihood of recovery and the
prevention of unfortunate sequellae. The importance of respecting the patient's
extreme vulnerability when his defenses arc inoperative is paramount. Analogies
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between the schizophrenic and psychedelic experiences have been made by manv
authors, including Silverman (1968), Hoffer and Osmond (1967), and Lain®
(1967).

Ifthe altered biochemistry of some people spontaneously sends them on a “voyaae
of discovery into inner space” then their experiences should be made as positive as is
possible. This isalso emphasized by Dabrosvski (1964) in his book. Positive Disinte-
gration, which demonstrates the possibility of reintegration at a higher level of
functioning, as so many of our patients actually do.

In our view it isa serious misunderstanding to consider, as Laing has done, that if
some people arc defined as having schizophrenia the word itself is an epithet or a
damaging "laLel." A vase can be used to hit someone over the head, but that does
not mean that vases are inherently damaging or evil. All labels arc potentially
damaging—the fact that a person is labelled as American. Catholic or Pro'euant.
black or white, rich or poor, educated or whatever, will put that person in very serious
trouble in certain social circumstances. Some groups in society will negatively use
any label that can be thought of. We should see to it the word schizophrenia is not
used in that wuy against our patients, but the dilemma is not solved by pretending
that the condition does not exist.

Although from a theoretical viewpoint the schizophrenic experience can be made
a positive one, it should not be allowed to last indefinitely. Even a voluntary psy-
chedelic experience is emotionally exhausting and the subject is relieved when it is
over. Because the situation ir. which the schizophrenic experience occurs is seldom
favorable for any length of time, the "voyage" of the schizophrenic illness is end-
lessly painful. We have never known a patient to have regrets that the experience was
finally over—the plunge into another experiential world was involuntary. Even those
patients who became schizophrenic following the intentional use of psychedelics did
not intend to go that far—they meant to only spend a day that way—not years or
mayhbe forever.

RESULTS AND RESPONSE TO TREATMENT

General Problems in Evaluating Treatment Results
in Schizophrenia

Once it becomes known that a particular institution isusing a new or helpful approach
to an illness it tends to attract a distorted sample of patients. A progressively increas-
ing percentage is made up of difficult and intractable cases. Determining the results
of treatment then becomes more difficult and interpretation of statistics is less and
less meaningful. Reporting of results in schizophrenia is notoriously fraught with
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almost impossible obstacles, so that no matter how carefully research designs have
been devised they are still subject to criticism in some area. Each professional
discipline has its own criteria of what is meaningful. Control groups can also be
grossly misleading, as the variables which one researcher considers essential to
control arc ignored by another. As Williams (1971) has shosvn. even identical twins
are not biochemically nor even anatomically equal. Matching groups of patients
with schizophrenia as to age, classical diagnosis, sex, or occupational group may
actually be of minimal importance.

' Of considerably more clinical significance would be the matching of groups of
patients who are identical with respect to HOD score, incidence and severity of
hypoglycemia, type of previous treatment, and favorability of life circumstances. Of
importance also arc the patient’s degree of knowledge of his illness and the manner
in which it has been presented to him. The use ofthe medical model itself, for instance,
has an elTect in that the patient is allowed to be ill when he is ill. The nonspecific
effects of Sclye's general adaptation syndrome also have to be taken into account,
as-the response of the patient during the alarm reaction can be quite different
from the response of a patient when lie is in the stage of chronic resistance or
exhaustion.

We would also have to know whether the average HOD scores in the contrasting
groups, even though numerically equal, were on the rise, indicating a worsening of
the condition, or were falling, indicating a process of remission. We could not, for
example, compare pneumonia patients based just on their temperature. A tempera-
ture of 102° might occur because the patient is in the process of going ir.n a ful-
minating crisis where the temperature might eventually reach 107°, or because his
temperature has been previously higher, which would indicate that he is in the
process of getting well.

Evaluations of drug responses are difficult to assess, as many such studies utilize
fixed dosages instead of the optimal dosages which take into account individual
variation. Fixed-dosagc-schedule studies, therefore, give only mathematical prob-
ability figures and fail to indicate the real clinical usefulness of a given medication
when used in the proper dosage and in the proper sequence.

Because of the impossibility of meeting all these crucial requirements, results of
any treatment method in schizophrenia are probably most usefully conveyed to
clinicians by giving as detailed and accurate a description of the clinical response as
is possible, so that the results could be duplicated. The average busy clinician is
interested in treatment methods that arc practical and produce observable results.
In daily practice, he tends to be pragmatic and unimpressed by the polemics of
theoreticians. Most physicians arc aware that the ultimate scientific explanation
of most of the treatments they use in daily practice will not be forthcoming in the
near future. Practical considerations prevail when the physician is confronted by
the sick patient.
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Practical Factors: Acceptability, Applicability,
Cost, and Safety

The orthomolecular approach circumvents most of the pub.ic's objections to
psychiatric treatment. Psychiatry has generally been accused of developing treat-
ments which are totally impractical in that they are either (/xtremely time consuming,
expensive, and drastic, they produce serious side effects, they fail to produce results,
or they arc so objectionably named as to cause them to te rejected and resisted. In
addition, many of the treatment modalities require a high degree of motivation,
sophistication, verbal ability, and insight, and the absence of factors which would
result in their not being accepted for a particular treatment. Intensive psychotherapy,
for instance, exemplifies many of these objections, and in addition oftr.n resuits in
alienation of the patient from the family, which in itself is an extremely serious side
effect.

"Shock" treatment, by its very name, has such dread connotations that its
applicability and acceptability have been seriously curtailed. Long-term hospitaliza-
t or.s for psychodynamic therapies arc extraordinary in cost and disappoin.'ing in re-
sults. Imprudent publicity and actions by some agencies have caused many patients
to be more concerned with side effects than they are with getting well. This has
reached such a degree that recently a depressed patient who wanted to commit
suicide was reluctant to take antideprcssants because they might cause side effects!
She was not even aware of the absurdity of her position, so deeply had this fear been
embedded in her mind. Another block in reaching large numbers of patients is the
idea that all psychotherapy is “Freudian." Schizophrenic patients especially arc not
enthusiastic about the prospect of having their personal privacy invaded by
interrogation, especially when it does not pertinently relate to what they are
experiencing.

In our experience with the orthomolecular-medical modcl-approach to a wide
variety of patients representing the whole socio-economic scale, this treatment
method has been extremely well accepted. The involvement of patients and their
families in an integrated community system allows them to compare notes, observe
results, and compare experiences of dilferent treatment methods. This has had a
remarkable effect on morale and cooperation and it results in a beneficial increase
in education of both patients and their families.

‘Because return visits are widely spaced and diminish in frequency with time, this
treatment method is economically feasible and compares favorably with more
traditional ones. Patients feel that their illness is being monitored by some objective
means rather than by just the subjective opinion of the psychiatrist or family.

The treating psychiatrist has objective data upon which to base treatment and
verify results so that this treatment method is also well accepted by the professional.
In addition, the treatment method can be used in private, hospital, and clinic practice
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and issuitable for treating large numbers of patients at significant savings in cost and
manpower.

The safety factor is considerable, and this is important in our present society.
Because psychotherapy with this treatment system is aimed primarily at educating
and increasing the understanding of patient and family, disruption ofthe family is not
a side effect of treatment. Patients are not advised to leave ti e family unit, because
the family is not viewed as pathogenic. A recovered patient may decide to leave a
family unit because he feels that the particular family structure is deleterious to his
recovery, but that is an individual matter which may be handled by family therapy.
In our experience with this method, in the majority of instances when the patient
leaves the family unit itis because he iswell enough to make it on his own. As patients
recover, they develop insight into the fact that the illness caused perceptual distor-
tions, and that many of their perceptions of family interaction were distorted and
subsequently remained in that form in their memories. Recognition of this results in
reconciliation with the family more frequently than disruption. The storing up of
distorted memories of a family interaction has been described by others, including
Rubinfinc (1971), who stated that

schizophrenics sufier impairment of consciousness from infancy onward so that
percepts are registered in this altered state and memories from this state of infancy
onward arc imoaired. These distorted perceptions become openly evident in the
decompensated slate and treatment requires correcting these altered percepts.

The side effects that we have observed in treating over 5.000 patients with mega-
vitainins have been minimal and minor. We have seen no side effects from vitamin E
except for loose stools in one patient. Pyridoxine has not produced side effects in any
case. Vitamin C in in the routine dosage of 4 grams a day has not resulted in discern-
ible side effects. Although loose stools are supposedly a possibility, we have not
observed this. We have three patients with a history of gout on 4 grains per day and
there has been no increase in uric aciu level, nor attacks of gouty arthritis. There is
serious doubt as to whether ascorbic acid produces any significant incidence of side
effects. This was reviewed iri an article on the subject in World Medical News. Vol. 12,
Issue No. 8, February 26, 1971. Patients who were pregnant were corv.nucd on
megavitamins with no untoward effects on either the mother or the babv.

Niacinamide in a dosage of 4 grams a day can produce nausea in a few patients,
usually adolescent girls. This can be circumvented by the use of buffered niacinamide
in capsule form, the addition of one tablet per day of meclazine (Bonine m). or by
lowering the dosage.

The side effects of niacin have been extensively reviewed in articles by Holler (1969),
Mosher (1970), and Bovle (1968); the contraindications remain those of duodenal
ulcer, hypertension, gout, and diabetes. If niacin is not used in these conditions
(although it can be with adequate medical controls) the only side effects seen are those
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of the initial flush and occasional nausea. The flush can be diminished by takine the
full starting dosage of 1 gram four times a day with meals and a glass of cold milk
in the evening, or by premedicating the patient with cyproheptadine (Periactin4).
The flush disappears in 24 to 36 hours and is hastened by raising the dosage rather than
by lowering it (on a low dosage, patients will continue to flush indefini.ely). Inasmuch
as the flush is due to a release of histamine from the mast cells, the histamine is
sufficiently “washed out” after a day so that insufficient histamine is released by
subsequent doses to cause further flushing. Nausea can be controlled by the same
measure as with niacinamide. An inositol salt of nicotinic acid, available in Canada
as Linodil®, also effectively circumvents nausea. Young patients, especially those
with red hair and fair complexions are least tolerant of niacin and may develop a
recurrent itchy rash requiring its discontinuance. The niacin flush may also produce
heartburn or other gastrointestinal symptoms in a minority of cases, also .equirins
its discontinuance. Niacin may also give false positive liver enzvme tests ar.o shct'ld
be discontinued two days prior to the testing procedure. It will also cause hypc.-
glyccmic changes in the glucose tolerance curve, and accordingly should not be given
for 48 hours before that test.

We have seen patients who have taken 20 to 40 grams of niacin daily lor prolonged
periods with no adverse effect. In general, as both Holfer and Mosher conclude, and
our experience corroborates, niacin appears to be relatively harmless as long as due
caution is taken in avoiding its use in the Drcscnce of the aforementioned contra-
indications.

Administratively, the orthomolecular approach provides several sizable advant-
ages. The cost, waiting time, and professional manpower for psychodiagnostic
testing are greatly reduced. Psychiatrists can handle large numbers of patients
without any special equipment, although having one’s own biochemical laboratory
is a distinct advantage. Continuity of treatment is not interrupted when there is a
change of doctors, which isa frequent circumstance in clinics and hospitals and one
that poses difficulties if the therapy is based primarily on psychotherapy. The treat-
ment method results in enormous economic advantages in that seeing a patient once
a month costs about one-twelfth as much as seeing patients three times weekly for
long-term therapy.

Joining Schizophrenics Anonymous and taking part in the activities of the
schizophrenia associations further reduces costs in that they supply specific group
therapy at no cost *o the patient. When the cost of treatment in the average case is
prorated over a th ee-year period the annual cost of treatment itself will amount to
only a few hundred dollars, which compares very favorably with any other available
treatment system. Even in those cases where hospitalization is necessary the com-
parative cost i« still relatively low because the average duration of hospitalization
with this treatment method is only 8 weeks, and rehospitalization is seldom necessary
except ina very chronicand severe case where the patient has been ill sincechtldhood.
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Because this treatment method utilizes objective monitoring of the patient's
response, it facilitates reporting of improvement by treatment agencies, and this
may become of progressive importance. In New York City, for instance, all mental
health agencies contracting with the City’s Funding Agency must now demonstrate
tangible outcome of treatment to justify funding. With this treatment system,
response to treatment in individuals or groups can be demonstrated even before the
patient’s behavior begins to reflect that improveme:.. The following cace is an
illustrative example:

A 34-year-old housewife developed schizophrenia postpatv.um. She had been hospi-
talized and then treated unsuccessfully for two years. When the patient applied for
treatment at the clinic she was depressed and relatively immobilized, with a HOD
score of 110. On a treatment regimen of megavitamins, hypoglycemic diet, pheno-
thiazines, antidepressants, and supportive therapy, she clinically remained essentially
the same, with neither symptomatic nor behavioral improvement.

Serial HOD testing showed, however, that the score was coming down progres-
sively. It was not until the fourteenth month of treatment, when the HOD score got
down to 30, that her symptoms finally disappeared and she resumed total functioning.
Two months prior to her behavioral recovery the question of hospitalization had
arisen. Because of the trend of the HOD scores, however, hospitalization was not
advised, as it appeared to be only a matter of time before the HOD score would
finally reach the level where recovery would occur.

In this case, several important things were demonstrated. First, an unnecessary
hospitalization was avoided, but had it occurred her recovery two months later
would have been falsely attributed to it. Second, a behavior rating scale or multiple
interviewing techniques would have erroneously concluded at the end of the first
year of treatment that she was no better, when in fact the basic disease process was
considerably improved. The obverse isalso true, in that, for instance, many patients
have worked the very day they committed suicide, and the HOD score could have
picked up the increasing severity of their illness despite behavioral status quo. The
pressures in our society toward normal behavior are so enormous that relatively
normal behavior may still occur in the face ofserious degrees of illness.

Evaluation of Eflectivmess

In view of the previously described difficulties in evaluating treatment results in
schizophrenia, a variety of w\ys of demonstrating the effectiveness of this treatment
approach can be described in terms that are appropriate for different settings.
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OFFICE PRACTICE

The only absolute control which meets all of the essential criteria is the utilization of
the patient as his own control. This also eliminates the problem of placebo or Irans-
ference responses. In this regard, it is useful for the physician to select from his own
practice patients with whom has become familiar, whose failure to recover despite
all previous treatments had been personally observed, and about whom he has
collected a great deal of subtle and usually unreportcd data. A change in the patient's
response then becomes readily apparent even though transmission ofthis observation
to others may only sound anecdotal and be difficult to demonstrate convincingly.
The following two cases arc illustrative:

Case iWb. |: This 33-year-old housewife and mother of three young children had been
overtly and severely psychotic with schizophrenia for five years. The family had
unlimited means and provided he/ with the best of professional help. She had been
in a number of hospitals and was treated by many highly qualified psychiatrists. She
had had all the psychotropic Jrugs in massive doses and in multiple combinations, as
weil as several courses of clcetroshock therapy. Despite all this, her condition
became progressively worse. She was openly delusional, suicidal, out of contact, and
irrational.

Because of the hopelessness and severity of her condition, a prefrontal lobotomv
was finally advised and it was scheduled to be performed. At this point, the family
asked if she could be given a trial of mcgavitamin therapy before resorting to the
drastic surgical procedure. The reply was “Lobotomv. yes~niacin, no!" The family
then had the patient transferred, against medical advice, out of the hospital and had
her admitted to the Brunswick Hospital. The patient was not at all happv about the
transfer: she did not like the new hospital, did not beliesc any treatment would help,
and did not like the new doctor—she did, however, agree to take the prescribed
medications.

On a combination of megavitamimi, thyroid, hypoglycemic diet, and a small dose of
tranquilizers, she recovered in 10 weeks. She was discharged from the hospital 4 vears
ago and during the intervening time has returned to full normalcy, including tak.ng
care of her children, running her household, and becoming active in the PTA and
other social activities. In addition, she is working at a part-time job. She seer, for
after-care visits at the clinic every four months. She looks well, feels well, and has no
symptoms. During February 1971, she wus interviewed by a correspondent on CBS
News on nationwide television and she gave no sign of ever having been ill.

Case Alo. 2: A 24-year-old unmarried, unemployed young woman with a diagnosis
of borderline paranoid schizophrenia had spent 10 years in weekly psychotherapy
during which time she had three different therapists. Despite everything, she remained
"halfwell" in that her borderline paranoia prevented her from holding a job, keeping
a boyfriend, or making close friends. She stayed home and bemoaned her fate that she
would always be disabled and would never be able to get married. She felt herselfto be
a social fifth wheel and an embarrassment to her family, who belonged to a subculture
in which for a youig woman of her age to be unmarried was a social disgrace. All of
the psychodvnamic possibilities had been repeatedly explored, but her condition
remained static. In addition to dilfercnt phenothiazines. a variety of medications had
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been tried. She usually had unpleasant side effects and her attitude toward medica-
tions was suspicious.

At this point, the therapist put her on a sugar-l.ee diet with no explanation, except
that it might help her to take off weight. She was also placed on the megavitamin
regimen with the explanation that vitamins might give her more energy. Because she
suffered from apathy, listlessness, and hypochondriasis, she agreed. Within a few
months she began to demonstrate a different emotional tone and lost the hostile,
paranoid edge in her interactions with others, so that for the tirst time in her life she
made a friend. Soon after, also for the first time, she was able to keep a boyfriend
(prior to this time she had gone out with many young men bu she was so hypercritical
that seldom did they call her for a second date).

She now was able for the tirst time to hold ajob and get along with her superiors, In
the past she had always become paranoid and had cither been tired or quit in a huff.
She subsequently married, now has two children, and functions normally as a house-
wife. All medications were prophylactically temporarily increased after the birth of
each child to prevent a postpartum episode.

To the clinician then, the efficacy of a new treatment method is most convincingly
evidenced by aclinical response in patients who have failed to recoveri./ - orcviously
tried methods.

HOSPITAL PIIACTICF

Changes in the collective HOD scores of groups of patients demonstrate the effective-
ness of a given procedure. A research project done at the Brunswick Hospital
demonstrated the usefulness of this method in determining the effect of ECT in the
treatment  schizophrenia (Chiossone et al., 1969). In this study, all patients were
given both tee HOD and OIT tests on admission and again on discharge. The same
patients were aiso evaluated on a clinical rating scale and although there was no
statistically significant difference between the two groups at the time of their dis-
charge as >ar ns their degree of recovery, suitability for discharge, and scores 01l the
rating scale, the HOD scores demonstrated that there had been a marked difference
in response to treatment.

Aii patients were treated with phenothiazines, megavitamins, accessory sympto-
matic medications, group therapy, and ail the other usual adjunctive measures,
with the exception that 85 patients received ECT and 55 served as controls. When the
results were tabulated and graphed, the very significant effect of ECT was observable.
This was most marked in the younger age groups (Fig. 30-1).

Figure 30-2 shows the effect of ECT as compared to the control group by graphing
only improvement in the percentage of scores above the median on the perceptual
subscale of the HOD test.

Figure 30-3 graphs the same results, except that the improved scores have been
obtained by totalling the puranoid and perceptual subscales. The purpose of com-
paring these subscales with the total scores is to eliminate the effect of improvement
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in the patient’s depressive susbcales, as depression in and of itself is not intrinsic to
the schizophrenic process and is often only reactive. By eliminating the depressive
subscale, comparison of the two groups demonstrates the substantia! benefit of ECT
in the young schizophrenic and it demonstrates that this is not due to the alleviation
of any accompanying depression, ~ui rather to an alleviation of the schizophrenic
process itself.

Without the use of the HOD test, this marked difference could not have been
demonstrated as rating scales based on behavior showed no difference between the
two groups. This study again supports the view that schizophrenia is both an inner
experience and a perceptual disorder and not just abnormal behavior, arbitrarily
labeled as schizophrenia.

In reporting the above data, a method was selected to by-pass rater bias and to
demonstrate that behavioral rating scales would have been grossly misleading. Also,
it was assumed for purposes of this study that the patients were in a worsening
condition with a rising HOD score at the time of their admission to the hospital. In
addition, all patients were on the same diet a.id all patients were seriously ill. This
type of reporting of data is suitable for evaluation of the effectiveness of a treatment
which has a rapid response. During a short-term hospital stay it would be impossible
to evaluate the effects of other treatment measures such as the use of thyroid or
emegavitamins. which usually take a few months or even six months to a year to
demonstrate results.

A follow-up study was conducted at the Brunswick Hospital during a two-year
period to determine the elfects of the continuance of megavitamins on the recovery
rate (Hawkins et al., 1970). So that results of the study would be comparable to other
follow-up studies reported in the literature, it was arbitrarily decided to use the
rchospitalization rate as evidence of response, as that is the most frequently cited
critcri*Vi. The pros and cons of utilization of rehospitalization rates have been well
dis:usscd over the years and will not be cited here except to say that in a practical wav
it represents the resultant of many factors, including social survival. The study
included 140 patients who had been hospitalized because of severe schizophrenia,
during which time the patients were hospitalized for an average length of 8 weeks
While in the hospital, all patients received phenothiazines. megavitamins. and
adjunctive therapy. The diagnoses were confirmed by HOD testing and no cases were:
inti ided in which there was doubt about the diagnosis. At the time of discharge from
the hospital megavitamins were discontinued in 85 patients. The remaining patient >
were subdivided into subgroups taking the megavitamins for periods of three mop'."":
or for one year, Tabulation of the rates of rehospitalization (to any hospital) over the
tsvo-year period of study revealed that among the control group, in whom megavita-
mins were discontinued. 35 percent were rehospitalized. Of patients who continued
on the meuavitamins for three to six months. 25 percent were rehospitalizcd. The
rchospitalization rate for the patients who stayed on megavitamins for one year
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or more was 16 percent (9 of 57 patients). The  score value for this comparison isin
excess of the 5.99 required for a significance at the 0.05 level, indicating a definite
correlation between the continuation of the megavitamin therapy and a 50 percent
lower readmission rate than for the patients in the control group.

CLINIC PRACTICE

In a clinic setting it is possible to follow large numbers of patients for a considerable
length of time and also to observe subgroups in which schizophrenia isassociated (for
example, svith alcoholism, drug abuse or homosexuality). In evaluatine a new treat-
ment method, several of the most common sources of evaluative error need to be
eliminated—rater bias, placebo reaction, and positive transference "cures,"

Placebo effect can be eliminated by studying patients who have had many trials
over the years on multiple drugs without success and also by waiting for a year to
pass before evaluating results. Rater bias can be bypassed by objective testing, such as
the HOD test. Other objective data can also be used, such as achievement of sobriety
by the alcoholic, discontinuance of drug abuse, cessation of homosexual activity,
return to college, or whatever criteria are appropriate to the sample being studied.

Positive transference reactions can be eliminated by a variety of techniques which
are also applicable to private practice. Using patients as their own controls isobvious-
ly the best. Looking for a difference in recovery rates between patients who have a
positive transference and those who have a negative transference isanother common-
sensc approach. In actual practice, treating large numbers of patients who" are
chronically ill and who have had a number of therapists and many different drugs
eliminates most doubts, as it is obvious that if they were prone to placebo or trans-
ference cures they would not still be ill. There is really no answer to the question of
spontaneous remissions except that in the comparison of large groups of patients
over many years it can be assumed that the spontaneous remission rates in both
groups will have equalized.

One criterion for the effectiveness of a medical regimen is the response of the
patient when it is discontinued. Another way of ascertaining the specificity of a
treatment modality is to determine the type of case or disease entity where it does not
work. In schizophrenia, svhich is most likely a group of different biochemical
illnesses, evaluation of drug studies requires clinical in; 'rpretation. As an example,
if the effectiveness of a given antibiotic in treating pneumonia is reported in per-
centages. it can well be that of all pneumonias treated bv a given drug, only 10
percent might respond. This might be taken to mean that the antibiotic is only
10 percent effective, and therefore hardly warrants marketing. The clinical fact may
be, however, that the 10 percent represents a particular type of pneumonia tor
which the particular antibiotic is close to 100 percent effective and is in fact specific
for that type of pneumonia but not for others. It would appear that in the psychiatric
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literature similar conditions prevail. The importance of some of these factors was
pointed out by Fritz Freyhan in his presidential ad ess tc the American Psvcho-
pathological Association. The influence of the double-blind study on the actual
practice of clinical psychiatry lias been curiously nil. Not a single treatment used in
psychiatry was discovered by the uoe of the double-blind method.'with one single
exception—the first double-blind study done in psychiatry (actually it was a
triple-blind study), devised by Hoffer and Osmond to study the effect of niacin in
schizophrenia, and the results of this meticulous, long-term study were generally
ignored for some years (see Chapter 10 by Osmond on the history of the niacin
treatment).

In reporting data. then, the clinical researcher isconfronted by a communications
problem (Heston, 1970). We have found that the most useful style of reporting results
to other clinicians isin terms of definite observations that include enough data about
the circumstances to allow the results to be duplicated. To report the total clinical
experience of treating 5,000 schizophrenic patients with a new treatment method
involving a new conceptual framework over a five-year period presents sizeable
difficulties. Because the setting itself influences treatment results, some general
description of the situation in which a clinical experience takes place will be
described.

The clinic itself is situated in a very informal setting, above a set of stores, and is
innocuous ard unforbidding in appearance. Each'office is decorated differently so
that a schizophrenic patient is unlikely to feel depersonalized or lost. The informality
extends to the wailing room which lends itself to conversation and is friendly rather
than institutional in style and atmosphere. It is not the kind of place where a patient
is likely to feel like a number. Each patient and family becomes aware that specific
arrangements are being made for them individually. Over the years, many of the
families and clinic staff have had meetings under a variety of circumstances and have
developed a certain community feeling and mutual concern. To some degree, the
well-being of each patient then subsequently becomes part of the total community
concern, so that if a given patient is not doing well there is an immediate feedback.
This isa unique situation and although it exerts considerable pressure on the staff, it
also results in a certain enthusiasm and a heightened therapeutic intention. There is
an expectation that every patient is going to improve sooner or later, therefore any
self-fulfilling prophecies that occur arc likely to do so to the patient's benefit.

The patient most likely to respond to this overall treatment regimen has an elevated
HOD score and a discernible perceptual dysfunction. These represent the majority
of patients and most of these patients will have improved or recovered by the end ol'a
year. The patients who fail to improve are, asstatcd previously, usually those in whom
the onset was in early childhood, and they arc further characterized by low HOD
scores, primarily visual distortions, and the stilted postural attitudes indicative of an
underlying proprioceptive disorder of longduration. This lattergroupconstitutes the
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minority of patients, and of them only about half will improve.5 Also, they do not
show the complete recovery which frequently occurs in the more favorable group.
Even so, the improvement may be in areas which are extremely important to patient
and family, so that limited improvement may still be of considerable importance.
The following case is an example:

A 30-ycar-old chronic schizophrenic patient was brought to the clinic after having
had 15 years of continuous prior treatment, including six hospitalizations where she
had a full course of insulin shock treatment plus a total of 125 electroshock treat-
ments. The family indicated that this was to be the last trial of treatment before they
would reluctantly have to accept permanent state hospital placement for the patient.
The family repo.ted that she was incontinent, refused to wear her false teeth, con-
stantly rocked, and was uncommunicative. She therefore presented a considerable
nursing problem for her parents.

The patient v<as placed on an overall treatment regimen of hypoglycemic diet,
megavitamins, phenothiazines, and thyroid. She responded very slowiy, but by the
cr.d of two years her appearance was markedly improved, she used make-up, wore her
teeth, spoke politely, had stopped rocking, and had long since been continent, The
family was able to take her on social family visits, and could travel in public with her.

This patient was far from recovered, however, in that her atfcct was flat, her
behavior was still moderately inappropriate, and her overall style was awkward and
somewhat stilted, but her family was extremely pleased. The treatment also had been
based on bi-monthly and then tri-monthly visits, which were within the family’s
financial capacity.

The mcgavitamin approach is effective in other conditions associated with an
elevated HOD score, such as alcoholism or post-psychedelic drug reactions. It is (he
most effective treatment for post-LSD “flashbacks" ofthe type reported by Horowitz
(1969) and far more efficient than psychotherapy (Hoffer, 1972). It also is of benefit
to some hyperkinetic children and also to some with learning disorders (Rossi, 1967:
Green, 1970,1971). There arc many adolescent patients who present a clinical picture
of pseudo-psychopathic behavior due to an underlying, unrecognized schizophrenia
disorder, and in these patients the behavior improves on the overall megavitamin
regimen.

We have not observed any benefit from megavitamins on convulsive disorders but
the hypoglycemic diet has helped several. Megavitamins are also ineffective in
manic-depressive or other psychoses. They are also ineffective in ihe psvchoncuroscs.
(Many “neurotic" patients, however, arc greatly helped by the hypoglycemic diet—
especially depressed, anxious, phobic, fatigued, irritable, or hypochondriacal
patients. In many of these, the diet eliminated the need for psychotherapy.) We have

5 These results were confirmed by a re-.earch study conducted by the Institute for Child
Behavior Research in which it was reported that 50 percent of the children responded lo
megavitamins (Rimland, 1970. 1972. and Chapter 24 of litis bookl.
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treated six patients with prior lobotomies and none of them responded to the treat-
ment although their diagnosis was definitely that of schizophrenia.

The homosexual schizophrenic patient responds quite favorably, and by the end of
the first year of treatment the majority report the disappearance of the supposed
homosexuality. In these cases, no discussion of the homosexual pattern was entered
into during the entire year and the recoveries from these patterns were reported
spontaneously. It would seem that the perceptual disorganization impairs the self-
image, including sexual identity. This was accompanied in these patients by regres-
sion and the development of pseudo-homosexuality, as has been described by Ovescy
(1954, 1955a, 1955b). This was most likely to occur with male schizophrenics. Several
female schizophrenic patients who were also alcoholic continued a homosexual life
style despite abatement of the schizophrenic process.

Postpartum psychotic episodes were completely eliminated in our schizophrenic
patients with this treatment method. By prophvlactically increasing doses of medica-
tions immediately following delivery, thiscomplication was prevented, which was in
marked contrast to clinical experience of ycais past. On the other hand, several
patients who had previously recovered and then stopped all medication became
pregnant and did have postpartum relapses.

Thereapeutic results do not depend on a positive transference. Its presence, how-
ever, is helpful, not so much to the eventual outcome as to the ease ofclinical manage-
ment of the case. We have treated a number of patients via family members and also
by mail with results equal to those for patients seen in the clinic. The following case
s an example:

A 44-year-old man with chronic paranoid schizophrenia of 10-years duration had
been given up as hopeless after inuny years of treatment. The family kept him home
in tin upstairs room where his condition was disturbed and dishevelled. Me screamed
obscenities at his hallucinatory enemies, refused to change clothes, refused to take
any medication, and exhibited no interest in external events. The family came to the
clinic, learned of the mcguvitamin treatment and worked out a combination of
vitamins titrated with bicarbonate of soda and tlavorcd with chicory, which sv.is then
placed surreptitiously in all of his beverages.

After a few months he began to respond and improve, and at that point a small dose
of thioridazine in liquid form was added to his formula. Uvtheendofthe year he had
become a clothes dandy, carried on a normal conversation, was no longer hallucinat-
ing, was calm, read a daily paper, watched television, and answered the telephone.
Two years later he continues to do well and is planning to live on Ins own, which has
created apprehension with the family, as they are still reluctant to inform him of their
secret treatment. When they finally tried to persuude him to take megavitamins he
said he didn't think he needed them as he had been doing pretty well on his own for
.helast few years!

Getting patients to take the medication and stay on it is seldom a problem,
mspecially afrr they have had an opportunity to experience subjective improvement.
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A few patients who have recovered will feel so well that they will experiment with
discontinuance of the therapeutic regimen and promptly relapse. One reason this
occurs is that in altered states of consciousness there is difficulty in remembering
what one has learned in another state of consciousness. This has also been demon-
strated experimentally inanimal; ond isa common clinical observation. This pheno-
menon does not appear to be attributable to the mechanism of denial, although that,
too, may at time- play a role. Recovery from relapses unfortunately is usually slower
and more difficult than was the original recovery, This is more true in children than
adults, however, and has been reported also by Colt (1969).

As patients recover, certain questions tend to recur. Many of these relate to the
ability to concentrate and the question of when to return to college or work. Initially,
when the patient’s HOD score is high, his ability to concentrate is markedly impaired,
and we usually ask patients if they arc able to follow a storv on television. When the
HOD score is close to 100 this is usually not possible, but as the patients recover they
will report that they are now able to follow the story, so this is a favorable indicator.
It is usually some months and, in many cases, close to the end of the first year of
treatment, before concentration returns to the point that the patient is able to
remember what he has read, and we advise him not to return to college until this
capacity has returned. We recommend that the patient take 6 credits the first semester
and if that goes well, that he take 12 credits the following semester and then )5
credits thereafter. Allowing patients to return to school prematurely invites failure
and discouragement.

Return to work, on the other hand, is quite different and this may occur almost
immediately oras soon as the patient feels “up to it." It isa common observation then
thut the patient is capable of returning to work sometimes the very day following
discharge from the hospital and vet he is unable to take evening college courses for a
whole year.

As has been pointed out previously, we avoid invading the patient’s personal
privacy when his HOD score is elevated and interpersonal contact is painful. This
saves a great deal of reparative work later which would otherwise become necessary
to undo the deleterious effects of such intrusions. Where the patient has already had
this unfortunate prior experience, some reparative therapy to the patient's damaged
self-esteem may become necessary as he recovers. A patient’s resentment overhaving
hud this experience forced upon him in the past can be amazingly severe.

Lastly, it ison the administrative level that the ellcct of the orthomolccular treat-
ment approach firs’ becomes most strikingly apparent. There isan almost immediate
disappearance of waiting lists. There is a markc J reduction of diagnostic testing
costs and time. There isa progressive increase in the case load within the same budget
and manpower limitations, and there is an overall improvement in treatment results
which is expressed in a very positive feedback. The level of functioning in group
therapy with schizophrenic patients increases noticeably to a higher level and the
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percentage of patients who are capable of such interaction also increases greatly. The
preoccupation is no longer with "keeping the patient out of the hospital™ but rises to
the level of counselling him about the advisability of seeking a betterjob at this time,
or on the timing of an impending marriage.

Anotherresponse noticeable to administration is that sizeable numbers of patients
who were on welfare at the time they began treatment svill be off welfare by the end
of a year, since their social disablement stemmed from a previously undiagnosed
perceptual disorder.

GROUP AND HALFWAY HOUSE EXPERIENCE

All of the Schizophrenics / onymous groups that did not use the ortliomolecular-
mcgavitamin approach soon failed and all the groups that were successful had taken
the orthomolecular approach. In Alcoholics Anonymous, many members were
unable to stay sober until they were placed on a sugar-free diet with megavitamins.
In 1972, an estimated 20,000 to 25,000 alcoholics were taking megavitamins.

This approach isan integral part of the therapeutic regimen in many alcoholic rest
homes. Of these, the most comprehensive and intensive therapeutic regimen is the
one in use at Guest House, Lake Orion, Michigan, for alcoholic priests. In their
experience, high-dosage megavitamins and hypoglycemic diets arc critically essential
in the recovery of a sizeable percentage of their alcoholics. It is notable that they
achieve an overall recovery rale of 80 percent (Ripiey, 1969, personal comtnun.).

A more elaborate study by Smith (1971) included 4.243 alcoholics. Of these, a
group of 507 patients had been carefully followed for live years. All were long-limc-
trcatrnent failures, and 400 of the 507 cases had been sober for two years and more,
which isquite remarkable considering ihe severity of their condition. A formal cross-
over double-blind study of two sanitarium groups will be completed in 1972. A full
report of 3,673 patients will also be forthcoming. In this study, it can already be
reported that niacin was superior in effectiveness to niacinamide.

Similar positive results were reported by Hawkins (1967) in the lirst group of
clinic patients treated with this method. In that group there were 53 alcoholic’
schizopnrcnic patients. By the end ofa year, 41 patients were active in AA and 36 had
achieved sobriety.

When the HOD test was given to residents at a halfway house for soft drug users
(Kinsman Hall, New York), almost two-thirds were found to have abnormally
elevated scores and they were unresponsive to the intensive therapy until placed on
megavitamins (Palmer, 1970; Heppcr, 1970, personal commun.). The experience of
this halfway bouse could be expected from the work already done on the use of the
HOD test svith psychedclic-drug users by the LSD Rescue Service which is in
operation in major cities throughout the United States (Peters, 1971, personal
commun.).
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The LSD Rescue Service has foryears relied primarily on giving megavitamin doses
and on attempting to raise blood sugar level to counteract adverse psychedelic drug
reactions. It is notable that they have discovered that high doses of thiamine hydro-
chloride have been found to be beneficial in reducing the craving and return to the
use of methedrine (speed).

The use of niacin and niacinamide in ameliorating LSD reactions is well known
among the more kt. wledgeable members of the drug subculture and has been
reported widely in the underground newspapers. The Hippy's Handbook (Bronsteen.
1967) details this use under "Rx for a Bad Trip” and also has this to say about
psychiatry. “Without one single exception, every hippy interviewed h,d, at one
point, gone to a therapist—in every single case the experience was negative...
modern psychiatry is out of touch with young people...." The “Practical Adv'cc"
section of Abbie Hoffman's Revolution for the Hell of It (1968) includes similar
advice to avoid the psychiatric establishment and to use niacin or niacinamide for
“freak-outs." The use of megavitamins for the “drug wipeout" is described in the
Do It Now Foundation’s Conscientious Guide to Drug Abuse (Pawlick. 1971).

The evidence then for the effectiveness of the combination of megavitamins and
hypoglycemic diets in correcting perceptual disorders, whether they are associated
with outright schizophrenia, alcoholism, or drug use, is derived from widespread
experience in a variety of patient population groups and settings.

We can compare the results of this treatment with statistics as given by authorities
in the field of schizophrenia. For instance, the Chief of the Center for Studies of
Schizophrenia for the National Institute of Mental Health, Dr. Lorin Mosher,
indicates that only 30 percent of the patients who develop schizophrenia are able to
return to work, and according io Caffey et al. (1970) only 15 percent of patients who
had been hosp iializcd for any appreciable length of time ever function ina completely
normal way thereafter. Statistics from the New York State Department of Mental
Hygiene indicate that 55 percent of patients hospitalized for schizophrenia are
rtadmissions and in this percentage are many patients with multiple rehospitaliza-
tions. As compared to these overall large-scale statistical guidelines, it would
appear beyond any doubt that the orthomolecular psychiatric approach offers sub-
stantial and valid hope to patients and family. As the number of patients increases, the
development of an integrated community system for the treatment of schizophrenia
evolves to meet the growing needs of the patient population. The strength of the
system, however, relies entirely on demonstrable results.

SUMMARY

Fol'owing the diagnostic process, the patient is given the results of the tests and th«_
diagnosis, along with an explanation of his illness based on the orthomolecular
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medical model and the significance of his perceptual disorder. The patient is then
placed on a medical regimen consisting of a hypoglycemic diet, prescribed rest and
exercise, phenothiazines, and other ancillary medications and megavitamins. The
importance of detecting and treating functional, relative, or absolute hypoglycemia
is stressed.

While the HOD score is elevated, psychotherapeutic intervention is kept to an
absolute minimum. Those problems that still remain afterthe HOD score has returned
to normal may be dealt with by psychotherapy ifthe ps ient isso motivated. Recovery
is facilitated by the use of ancillary measures such as SA, group therapy, family
therapy, AA, halfway houses, or specialized drug groups. Case histories and vignettes
are used to explain and illustrate many of these principles. Evidence is reviewed to
corroborate the experience that psychodynamically oriented psychotherapy does
not influence the basic disease process itselfto any statistically demonstrable degree.

The patient group most responsive to the orthomolecularapproach isidentified by
an elevated HOD score, which demonstrates perceptual dysfunction. The majority
of these patients recover by the end of the first year, re-enter life’s activities during
the second year, and in the third year are able to function on a higher level than they
were before they became ill. We have not seen this response with any other
treatment method.

The general problems inherent in evaluating the results of treatment in schizo-
phrenia have been briefly surveyed and an attempt made to report a huge mass of
data in terms which are useful to the clinician.

The orthomolecular approach is very practical. There is a high degree of accept-
ability and it is suitable fora wide range ofapplications ina variety ofsettings such as
private practice, hospital, clinic, halfway house, and a diversity of groups. Because
patient visits are widely spaced, there isa great saving in cost, not only to the patient,
but also to the institution. With proper safeguards, there is an ample safety factor.
Medical contraindications to the use of certain vitamins in high dosage are enumer-
ated and toxicity is reviewed. The positive safety and cost factors are augmented by
the e-'jblishment of a specialized laboratory.

We have described the effectiveness of this overall treatmenr approach with
several thousand patients over a five-year period. Its evaluation in private practice
has been with an emphasis upon using the patient himself as the ideal control, and
we have also discussed how this overall system is used in hospital practice. We
included the results of a study utilizing group improvements in HOD scores to
demonstrate the effectiveness of ECT. This study demonstrated the detect of be-
havioral rating scales and the marked effectiveness of ECT in amelioration of the
schizophrenic process especially in the younger patient. The results of a two-year
follow-up study to evaluate the effect of continuance of megavitamins on the relapse
rate have been reported. Using the rchospitalization rate as the criteria of effective-
ness, the control group had twice the relapse rate of the metuvitamin group.
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The patients most likely to respond to this treatment have elevated HOD scores
associated with schizophrenia, or schizophrenia plus homosexuality, psychedelic
drug abuse, or alchoholism. Although each requires different handling, the overall
results are promising and the degree of positive response in the majority of cases was
responsible for the development ofan integrated community system for the treatment
of schizophrenia. The system is related to a variety of other treatment settings where
a large body of positive results with thisapproach have been reported over the years.

The overall results from such a wide range of clinical experience correlates with
both theoretical formulations and laboratory research to establish a broad founda-
tion for the concept of orthomolecular psychiatry.
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Nutrition is a \-ipnch Of biology which studies the requirements for foods,
their composition, and the processes by which they are converted into energy and
the tissue growth and repair required for health and life. Prior to about
1750, nutrition was naturalistic and ethno-pharmacological. Plant and animal
foods of unknown chemical composition were eaten in diets which varied greatly
from culture to culture. Centuries of trial and error had demonstrated their
value or danger. Certain foods were designated by Hippocrates to have special
curative properties which were useful in the treatment of many of man®s illnesses.
Others were poisonous or tabooed for unknown reasons. In the period from 1750 to
1900, as chemistry developed, foods were simply classified chemically as carbo-
hydrates, proteins, fats and the non-combustible ash. Attempts to raise animals
on diets containing only these quickly showed the Enadequacy of this simple
classification. The golden age of nutrition occurred between 1900 and 1950.

When the need for micronutrients was discovered, a conceptual revolution occurred
with the insight that much of man®s illness resulted from the absence of signi-
ficant dietary constituents. To the established infectious and toxic theories

of illness were added the deficiency diseases. With the discovery of vitamins,
essential amino acids and trace elements, the nature of common diseases like
pellagra, beri beri, scurvy, nutritional anemia and protein malnutrition were
quickly understood. The development of quantitative standards for daily re-
quirements of these nutrients for man, animals, and plants stimulated revolutionary
changes in food production and several major public health triumphs. It is
difficult to recognize that less than 50 years ago there were more than

200,000 cases of pellagra annually in this country. Mortality from this

illness averaged 33" and about 10" of the beds in insane asylums



the country were occupied by demented patients with this illness. In the
South, where pellag iquB endemic because of the staple diet of corn, fatback
and molasses, from 1/3 to 1/2 of the state-mental hospital population had
physical symptoms of pellagra and dementia (1). Pellagra was also very common
among sharecroppers and in prisons, orphanages, and other state institutions.
The discovery in 1937 that vitamin (niacin) was the antipellagra vitamin and
the subsequent fortification of most cereal products with this vitamin made pellagra
virtually absent in this country. Clinical nutritional research was greatly
accelerated in World War 11 because of the need to develop adequate military
rations. It led to the semi-quantitative determination of human needs for most
nutrients. It was so successful that World War 11 was the first war in which
more combat troops died from war injuries than from malnutrition and infection ().
The spin-offs to civilian nutrition were large. Today, nutritional science 1is
sufficiently advanced so that, in this country, malnutrition is uncommon and
when it does occur, it is likely a function of poverty, alcoholism, or self-
selected inadequate diets. This is not true in the Third World where millions
of children are stillborn, retarded, or die within the first few years of life
because of the unavailability of adequate calories, protein, or micronutrients ().
In the world as a whole, malnutrition today remains as large a public health
problem as infectious disease with which i1t constantly interacts.

In the richer, industrialized world, research, in nutrition has moved into
more specialized areas. In medicine, there have been significant advances Iin
the study of the nutritional needs of special populations like pregnant women,
premature infants, and the elderly. Vitamin requirements have been shown to

increase when some drugs are administered for treatment of tumors, convulsions,



or even contraceptive purposes (4). Great advances have been made in furnishing
the nutritional re tirements of postsurgical patients or those with severe burns
by total parenteral feeding. Specialized nutritional needs have been found for
some patients with ophthalmological or dermatological disease. Genetic illnesses,
like phenylketonuria, have been found to be clinically responsive to minimizing
the intake of the amino acid phenylalanine. Rare genetic autosomal recessive
illnesses characterized by mental retardation and multiple somatic defects have
been found. These can be prevented cured by the daily administration of very
large quantities of particular vitamins (3,5,6).

Nutritional theories of the etiology of common mental illness and behavior
disorders and treatments based on these theories are very controversial.. -

- Nevertheless, new diagnostic methods
have shown that several psychiatric illnesses maylbe complicated by nutritional
deficiency and may respond to nutritional supplementation. We shall discuss these
below. These are all reviewed iIn an excellent text, Nutritional Support of Medical
Practice (7). A comprehensive review is offered in the five volumes entitled
Nutrition and the Brain (B)™-

Many natural foods, especially those from plants, contain chemicals which are
biologically active and may be either toxic or therapeutically useful. Many of
these substances have been identified and isolated in pure form and now are useful
products in our pharmacological armamentarium. In the industrialized world,
<food chemists supplement natural foods with nutrients and also with natural and
synthetic additives which enhance the taste and appearance of foods and diminish

spoilage, thus enhancing their useful distribution. Residues from synthetic

herbicides and insecticides used to increase crop production and steroids and



antibiotics used to increase animal food production may appear in our food. Be-
cause of this, there tas arisen the quasi-nutritional subspecialty of

nutritional- < -« -toxicology designed orotect the public from foods which might
contain dangerous chemicals like mercury in fish or selenium in wheat or foods to
which chemicals are purposely added during processing. There has also been in-
creasing interest in what might be called nutritional pharmacology. Selected,
specific nutrients like the amino acids tyrosine and tryptophan or the quaternery

ammonium compound choline can be fed in doses greatly above their usual intake

levels order to -~ elevate neurotransmitters iIn the brain. Such precursor.therapy is
actively under investigation and its interest to psychiatry will be discussed
below. Although the substances used are natural and even essential inour daily
diet in small quantities, quantities employed in precursor therapy areso much

greater than are ordinarily required that we choose to call the use ofthe substances
in these quantities '"pharmacological.” Moreover, their biological effects at

high concentrations may be different from and unrelated to their primary action.

For example, nicotinic acid and nicotinamide have identical nutritional value

as vitamin B*. In very high doses, nicotinic acid causes vasodilation and lowers
blood cholesterol; nicotinamide does not. These actions of nicotinic acid at

high doses are considered pharmacological (9).

There is also included under the rubric of nutrition, the study of food
allergy and hypersensitivity to either specific foods or to commercial additives.
Reactive hypoglycemia, generally attributed to the use of high carbohydrate diets
which result in the over-production of insulin which, in turn, leads to hypo-
glycemia has also been studied in relation to clinical states as diverse as panic

disorders, depression, and aggression leading to crime and delinquency (10,11).



Along with the slow, cautious, and steady advances iIn nutrition, there con-
tinues to be what W ~all "pseudonutrition”. Nutritional fads have been promul-
gated in the lay press, in books, and in a few journals. These attribute many
common somatic and psychiatric complaints to inadequate or toxic diets. They
promise much: enhancing longevity, diminishing the risk of, or improving the
treatment of cancer, heart disease, and the major mental illnesses with appropriate
dietary therapies. These generally unproven treatments are especially popular
among those with illnesses which are chronic and for which conventional medical
or psychiatric treatment is slow, not yet fully adequate, and often, expensive.
Patients with cancer and mental illness seem to be extraordinarily susceptible
to seduction by these claims. Substantial efforts and quantities of time and
money have been spent in scientific trials to test the claims of nutritional
faddists. Despite many negative results, the claimg persist. We shall, therefore,
devote some time and space to a discussion of the theory which underlies the claims
of the therapeutic value of orthomolecular psychiatry, additive free diets, hypo-

glycemic diets, and diets designed to eliminate substances to which patients claim

to be hypersensitive and which they feel may cause, the major mental illnesses.



Nutritional Principles

T
Man, as an evolutionary product of the animal kingdom, has nutritional

needs similar to those of other mammals. The complex foods he eats are digested
to simpler molecules which are then absorbed and resynthesized under genetic
interactions to the multitude of compounds of which he is made. Maintenance of
body temperature, movement, growth, repair and reproduction require energy
supplied mainly by the oxidation and carbohydrate and fat. Metabolic end products
like exhaled carbon dioxide or urinary nitrogen metabolites need constant re-
placement from dietary intake. Even the body minerals are constantly turning

over metabolically and must be replaced by ingested food, for growth and develop-
ment, a positive balance of calories and essential nutrients must be supplied.

For adult maintenance the balance should be zero. Control of appetite and food
intake involves a complex set of sensors and feedback systems in the brain and
endocrine organs which are beyond the scope of this chapter.

Despite the capacity of each species to synthesize the myriad of compounds
unique to it, soma things must be supplied in the diet. These include water, the
major anions and cations of the cellular fluids and skeleton, and trace elements
like copper, manganese, cobalt, Tfluorine, inadium, selenium, and zinc. Ten
ainino acids cannot be synthesized and must be furnished. They are needed for the

synthesis of proteins and other nitrogenous compounds. Thirteen vitamins are

required, four of these are fat soluble, eight are members of the vitamin B complex

and vitamin C is uniquely required by man, primates, the guinea pig, an East
Indian bat, and a bird. It is a remarkable testimony to the synthetic capacities
of the body that the thousands of compounds of which we are made can all be

synthesized from approximately two dozen organic compounds Tfurnished in the diet.

bwBaM



Several features of man®s nutrition deserve comment. First, as mentioned
previously, he is qui-b rare in requiring vitamin C. The evolutionary purpose
of this is not known. Second, he is an omnivore who eats a greater variety of
foods than any other known species except perhaps the rat. Undoubtedly, this
offers a great evolutionary advantage since it permits man to survive on the
indigenous food of any region on earth. Third, he is apparently the only species
whose choice of diets is determined by taste, smell, color, appearance, and
even texture. He is the only animal for whom eating is both a necessity and an
aesthetic experience. In contrast to most animals who eat the same food every
day of their lives, man constantly seeks variety and, whenever possible, gets it.
The aesthetic qualities of food have had interesting social consequences. For
example, it may be argued that Columbus discovered America while looking for food
additives; that is, the spices that help to preserve food and enhance its taste
and color. In the industrialized United States, food companies compete vigorously *
to produce products which are more attractive than their competitors even though
they are nutritionally equivalent. This is done with food additives. Many of the
food fads are based upon pre;Lmed, but unproven, hazards created by commercial
food processing. Man still attributes to foods magical properties which can
hurt or help him.

Fourth, the precise nutritional requirements for man are less well known
than they are for the domesticated animals which supply his food. There are several
reasons T p= this. Experiments can be done on food animals which cannot be done
safely with man. Animals are bred to be genetically homogeneous and efficient
in their conversion of food to milk, eggs, or edible animal protein. Their

daily activities and energy output are much more closely reyulated than are those



of man. Finally, the economics of the food industry make it essential to know
I

the minimum food requirements of animals for maximum growth and marketability.
Despite the difficulties in precisely determining the nutritional requirements
of man, reasonable estimate have been made since 1941, by the Food and Nutrition
Board, National Research Council of the National Academy of Sciences. These
are revised every fFive years; the 9th edition (121 ) was published in 1980. It
offers recommended daily allowances (RDA) for calories, protein, minerals, and
vitamins for men, women, and children. The RDA are not minimal requirements.
Recognizing substantial variance in man®"s nutritional needs because of genetic
heterogeneity and living habits, they are calculated by the Board to exceed
average nutritional needs by a 'safe margin”™ allowing for individual differences
in a basically healthy population. The magnitude of the safety factor is
substantial. For example, the minimal requirement }or folic acid iIs estimated
to be about 50micrograms per day; the RDA is 400micrograms. The RDA has been
accepted by the American Medical Association (122 ) and is used by the Food and
Drug Administration for food labelling. It is also the basis on which the
Department of Agriculture and the United States Public Health Service established
national food programs and nutritional educational programs. The RDA can be
found in most standard texts of medicine, pharmacology, and biochemistry @G 4 ,7),

In an affluent society, man®s omnivorous appetite and his wish for variety
makes it easy to obtain a nutritionally sound, balanced diet. RDA requirements
are generally met by diets which offer a mixture of four food groups iIn adequate
proportions. These groups are (1) Fruits, vegetables, and fruit juices; (2) Grains

and grain products; (3) Meats and meat products; (4) Milk and milk products.



Such diets offer adequate nutrients as well as taste and variety. When they

are consumed, vita”™n or mineral supplementation is not required. Impoverished

populations here or abroad who subsist largely on grain and who have no variety

in their diets generally need supplementation with vitamins, minerals, and other
proteins.

__Under special conditions of illness, severe dieting, heavy alcohol consumption
stress, pregnhancy or lactation, supplementation may be desirable with modest
quantities of vitamins. Massive supplementation with megadost”™ of vitamins Iis
required only iIn three conditions. (1D In the genetic vitamin dependency or
insufficiency illnesses, (2) When there are transport difficulties for nutrients
in the gut or across other cell membranes, and (3) When antivitamin antimetabolites
are used as in the treatment of cancer.

Some orthomolecular psychiatrists believe that the brain may have nutritional
requirements so much larger than the other body tissues that cerebral avitaminosis,

may exist and may account for much major mental illness.

- But, malnutrition generally produces mental
changes along with somatic changes like weight loss or anemia. In early or
minimal nutritional deficiences mental changes may occasionally appear before
readily observable physical changes ensue. But, careful examination will reveal
lowered blood or tissue levels of vitamins or minerals. The mental changes
associated with vitamin deficiency are nonspecific. Perusal of the literature
shows that weakness, irritability, anxiety, anorexia, lassitude, depression,
apathy, anergia, headache, dizziness and inability to concentrate have been re-

ported in subjects or patients with mild deficiency of any of the water soluble
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vitamins. When the deficiency is severe, memory loss, disorientation, delusions,
hallucinations, am. Yther signs of dementia may appear.

Clinical ecologists, advocates of the Feingold diet, and some orthomolecular
psychiatrists believe that in some individuals, the brain may be uniquely allergic
or hypersensitive to certain foods, food additives, or other environmental chemicals.
Such hypersensitivity is considered by them to be related to hyperkinesis in
children and a variety of illnesses including schizophrenia, depression, anxiety,
drug addiction and antisocial behavior.

But, allergy or hypersensitivity when it exists involves the whole
body and is manifested by physical symptoms like asthma and urticaria as well
as by nonspecific mental complaints.

In the following sections we shall discuss: Consequences of protein calorie
malnutrition, psychiatric manifestations of deficiencies of some of the B complex
vitamins and the use of amino acids in pharmacological doses as precursors of * .
neurotransmitters. Finally, we shall devote the remainder of the chapter to an

examination of what we call "pseudonutrition™ 1in relation to psychiatric practice.
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Protein Calorie Malnutrition

Many studies conuucted in impoverished socities have shown that severe,
prolonged protein calorie malnutrition is especially devastating to infants
and children and that the consequences are prolonged and likely irreversible.
The results of such studies have been summarized in several excellent monographs
derived from international conferences on this subject (12,13). The reasons
for this high vulnerability is the rapid growth of the human brain in infancy
and the effects of malnutrition on its growth and development. Winnick (14) has
shown that, in the human, the number of brain cells increases linearly from
gestation until birth and then more slowly until about 10 months of age, at which
time it virtually stops. Cell size, in contrast to cell number, continues to
increase for several years. Myelina}ion occurs rapfdly at birth and is still
occurring at two years. The weight of the brain increases rapidly through
gestation and the first two years of life, its rate of growth diminishes thereafter”,
but adult weight is not reached until adolescence. Studies on the brains of
children who have died from malnutrition show that children dying from marasmus
in the first two years of life have from 15 to 50" "fewer brain cells than normal
children of comparable age. Children with kwashiorkor who become malnourished
after being taken off the breast iIn the second or third year of life have a
normal number of brain cells, but the size of the cells is diminished (15).
Studies of the behavior of children who survive early malnutrition show that such
children have profound disturbances in the acquisition of language, motor skills,
interpersonal relationships, and adaptive and motivational behavior. Memory
defects have also been found (12,14). Most of these studies have been limited

/
to children studied only a few years after recovery from malnutrition. However,
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an ongoing longitudinal study by Cravioto and DeLicardi (16) should ultimately
give an answer to the “question of whether or not the damaging consequences of
early malnutrition are truly irreversible. IT they are, i1t would lead to a vicious
cycle in which malnutrition during infancy results in a large pool of poorly
functioning people who, because of their poor level of functioning, rear their
children under conditions destined to produce a new generation of malnourished
people (14>16). Children born in the poverty that leads to malnutrition also

live in social and family environments which are themselves capable of retarding
mental and behavioral development. Some ingenious experiments on rats, conducted
by Francova (13) have shown that protein deficient rats, raised with their mothers
and litter mates show about 20% decrement in exploratory activity. Rats on normal
diets that have restricted optical and acoustical stimuli show about a 30% decrement
in exploratory activity. Rats deprived of both protein and environmental stimuli
show a 90% decrement. I"ne effects of both types of deprivation simultaneously

are thus more than additive; they are synergistic. The introduction of an "aunt,”
a nonpregnant virgin female, into the cagis of protein deprived infant rats
elevated their performance to that of normal rats, even though such a "mother®s
helper”™ did not lactate and was unable to offer food. She did, however, stimulate
them by grooming and retrieving them. DelLicardi and Cravioto have conducted
experiments which led to similar conclusions iIn impoverished children from an
agricultural community in Central America. In this population, 83% of the
children showed no clinical signs of malnutrition, 11% showed mild and moderate
malnutrition, and 5% showed severe malnutrition. Yet, the families of all of

the children had approximately equal incomes, land, and food. Therefore, no

correlation could be established between the amount of food available to the
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families of these children and the level of malnutrition. However, a significant
correlation was found by psychologists who studied this cohort of children while
unaware of their nutritional antecedents. They found that the degree of psycnologica
stimulation offered at age six months to those children who later developed severe
malnutrition was significantly lower than ":hat of controls from the same population
matched by age and birth weight. In children whose diets are marginal nutritionally,
psychosocial deprivation predisposes them to severe malnutrition. Malnutrition,

, In turn, diminished activity, motivation, exploratory behavior, and those complex
signals that ordinarily elicit a stimulating and gratifying response from adult
parents. A vicious cycle is thus set up in which the effects of malnutrition
synergize with those of environmental deprivation. The consequences may lead
to irreversible emotional and mental disorders of development. The interaction
between nutrition and psychosocial stimulation is not unique to rats or man. All

species that have been studied show the same interaction (13).
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Vitamin Deficiency States

Vitamin Requirements

Several methods have traditionally been used to determine the vitamin
requirements of human subjects. One, employed commonly with conscientious ob-
jectors during World War 11 was the deliberate production of nutritional deficiency
followed by the measurement of the quantify of nutrient required to eliminate
the signs and symptoms of the deficiency and to maintain health. This quantity
was then considered the recommended dietary allowance, and was added to the K
rations of our troops. Variations on this strategy use populations in which
nutritional deficiency is endemic. Another approach is to measure abnormal meta-
bolites of carbohydrate and protein known to exist in specific deficiencies iIn
the blood and urine. For example, e[evated blood lactate and pyruvate occurs
in thiamine deficiency. The dose of a specific vitamin required to correct this *
biochemical abnormality is considered to be the daily requirement. The third
approach is the direct measurement of the vitamin in the blood °nd urine by
chemical or microbiologic means. "Normal"™ levels have been established. This

>

strategy involves the use of large populations of healthy subjects of different
age, sex, and race in order to obtain normative data. Recently a new approach
to the measurement of vitamin requirements has been proposed. This is based
on the assumption that the enzymes requiring cofactors should be fully saturated
with cofactor at all times and that a vitamin deficiency exists if they are
unsaturated. For example, serum or erythrocyte glutamic-oxalacetic transaminase
activity is measured with and without added pyridoxalphosphate, the cofactor.

If activity is greater with added cofactor, the enzyme 1is unsaturated and a
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deficiency is said to exist. This method is somewhat controversial but it may |
be useful in detecting cases of vitamin deficiency and vitamin insufficiency
illnesses (17). _

Using such methods, a number of vitamin deficiency states relevant to -
psychiatry have been found; usually they are secondary to the use of pharmacological®
agents. They most commonly follow the long term use of anti tuberculosis drugs,
anticonvulsants, oral contraceptives, and anti-tumor drugs (18).

The functions of the water soluble vitamins in the nervous system, the mani-

festations of deficiency and their therapeutic utility has recently been reviewed

in great detail (3.19). The following emphasizes features unique to psychiatry:

Vitamin Bg
Vitamin Bg has many neurobiological functions. It is the precursor
of a coenzyme required for more than 50 enzymes in the body. It is so widely

distributed in our food supply that it has not been found to occur in populations
throughout the world. It has been produced experimentally. Mental symptoms
associated with deficiency include lassitude, weakpess, depression, anorexia, and
confusion. Somatic symptoms include a microcytic anemia which fails to respond to iror
but improves dramatically following treatment with small doses of the.vitamin. Iso-
niazide and cycloserine form carboxyl addition compounds with pyridoxal or pyri-
doxal phosphate that make it unable to function as a cofactor in the approximately
50 enzymes with which it is associated. The administration of vitamin Bg supple-
ment along with antituberculosis medication reveals that both neurologic and
psychiatric symptoms disappear when supplementary vitamin is given in appropriate
quantities (20). Estrogens have been shown to compete with pyridoxal phosphate

for binding sites among its numerous apoenzymes. High estrogen levels which
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occur during pregnancy or the use of oral contraceptives seem to increase the re-
quirements for vitamin Bg. In therapeutic trials on women who developed depression
during preghancy or while taking oral contraceptives, vitamin Bg supplementation
has been reported to improve mood and to correct the abnormal urinary excretion

of tryptophan metabolites (21,22,23). Based on such findings some investigators
recommend the inclusion of"supplemental Bg into oral contraceptive preparations
22). In Spain, manufactured oral contraceptives contain 25mg of pyridoxine

and the combination is reported to produce fewer side effects (24). The RDA

for vitamin Bg for adults is 2.0mg/day. Doses 10 times this are safe and can
prevent deficiencies due to drugs administered for other purposes. Although
vitamin Bg is not very toxic, doses several hundred or thousand times of the esti-

mated daily requirement have been reported to cause convulsions and liver hyper-

trophy C

Vit. in Bg

Vitamin Bg (niacin, niacinamide, nicotinic acid, nicotinamide) is com-
bined with adenine, ribose and phosphoric acid in the body cells to form nicotin-
amide adenine dinucleotide (NAD). This is a cofactor for many enzymes which catalyze
oxidation reduction reactions which are involved in energyrelease from carbo-
hydrate, the synthesis of fatty acids, steroid metabolism, etc. Niacin in the
judgment of some is not truly a vitamin because limited quantities can be synthesized
from the metabolism of the essential amino acid tryptophan (26). While this is
correct, historical usage, plus the fact that niacin deficiency can be produced
on diets ordinarily adequate in tryptophan seem to us to warrant continued classi-
fication as a vitamin. Corn, which 1is deficient in both tryptophan and niacin,
is the common food staple in countries where pellagra was common and where it con-
tinues to exist. Hartnup®"s disease iIs an autosomal recessive disease characterized

by diminished absorption of neutral amino acids including tryptophan. Some of its
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symptoms resemble pellagra and these respond to niacin (27). The recommended
daily allowance of niacin is 6.6mg/1000 calories of food or about 10-2Cmg/day.
The requirement increases during pregnancy and lactation (27).

Pellagra is characterized by a triad of symptoms - dermatitis, diarrhea,
and dementia. In early deficiency, psychiatric symptoms are diffuse and in-
clude apathy, depression, anxiety and memory deficits. In severe pellagra,
mania, delirium, organic dementia, bulbar palsy, and visual field deficits may
be present. The EE6 has excessive theta and delta activity. This returns to
normal after niacin treatment. Routine manufacture of wheat flour and all cereal
products supplemented with niacin has caused pellagra to virtually disappear in
the U.S. Niacin deficiency in the brain, without deficiency in other tissues,
has been claimed by orthomolecular psychiatrists to account for schizophrenia
and other mental disturbances-. This will be discussed later.

In pharmacological doses of 10-30grams/day, nicotinic acid, but not nicotin-*
amide, lowers blood cholesterol and causes transient cutaneous vasodilation
manifested by a flush (19). Nicotinamide, but not nicotinic acid, at doses
of 250mg/day tranqgqjilizes rodents and diminishes locomotor activity in gerbils
(28). At similar doses, 1t increases REM sleep and it has been reported to be
of benefit to some insomniacs (29). Nicotinamide also binds weakly to the
benzodiazepine receptor (30). At ordinary dietary doses, the brain concentrations
of nicotinamide are likely to be too low for biologically significant binding
to this receptor, but at megadoses, this might occur. At such doses, niacinamide
might have anxiolytic properties like the benzodiazepines. This has not been
tested. Nicotinic acid and nicotinamide are identical as vitamins; the different

properties of the two compounds occur only at pharmacological doses. Thus,
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there is no evidence to relate their pharmacological properties shown at high

doses to their classical vitamin action as precursors of NAD. Niacin and niacinamide
are not very toxic even iIn megadoses, but in view of their use iIn orthomolecular psych
atry at doses 100-500 times higher than the average nutritional requirement, it is wor
noting that reported side effects include hepatoxicity (31), hypotension, tachycardia,
and hyperglycemia (32). There is a very recent report of severe sensory neuropathy
fom pyridoxine abuse at doses of 2-6mg/day for several months (158,159). These toxic

must be balanced against any presumed therapeutic utility. -

Vitamin

Vitamin (cyanocobalamin) is unique in three regards. It is the only
vitamin containing a mineral (cobalt) as part of its chemical structure; it is not
found in plants and its absorption from the gut requires a highly specialized mechanism
the failure of which results in pernicious anemia. ,The RDA_is about 3.0mg/day. Imicrc
daily causes remission of pernicious anemia. The vitamin is involved iIn transmethylati
reactions, the synthesis of amino acids, purines and pyrimidines. It is vital for
blood formation and the maintenance of neuronal integrity.

A number of studies have shown that 25-30% of patients with untreated pernicious
anemia have either major or minor psychiatric problems (33). These include de-
pression and apathy, irritability, confusion, and paranoid states. Neurological
symptoms results from demyelination of the dorsal columns of the pyramidal tracts
and result in the syndrome known as combined system disease. As many as 60% of
untreated pernicious anemia patients have been found to have an abnormal EEG
(33,34). Deficiencies of vitamin Bl2 may arise from strict vegetarian diets, but
more often follow failure to absorb the vitamin as when there is lack of the gastric
intrinsic factor or in ileitis and following bowel surgery. It may also fTollow
chronic ingestion of alcohol or after the administration of neomycin, para-amino

salieyelie acid or colchicine. There is an increased requirement for vitamin
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during pregnancy. Since folic acid is required for the absorption of B",,, folate
deficiency may be accompanied by Bl12 deficiency (35,36).

Although a large percentage of patients with hematologic and neurologic findings
of vitamin deficiency also have psychiatric symptoms,

" "in a significant number of patients the psychiatric manifestations

may be the first symptoms and can antedate anemia or spinal cord disease. A
recent report (37) presents two cases of organic psychosis without anemia or
spinal cord symptoms that responded dramatically to the appropriate administration
of intramuscular B/. It is noteworthy that both patients had normal hematologic
profiles. Diagnosis was made by finding low serum levels of B~. With restoration
of appropriate B2 levels, the presenting symptoms disappeared. Evans et al. (37)
recommends consideration of deficiency and serum B~ determination of all
patients with organic psychiatric symptoms whose cause is not clearly known. Even

more recently, Van Tiggelem et al. (38) have suggested that blcod levels of B]2

may not always correlate with cerebrospinal fluid levels and that the latter may

be much lower.
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Folic Acid

Folic acid (pteroyl glutamic acid) is involved in: hydroxylation reactions
required for norepinephrine and serotonin synthesis, transmemylation reactions,
the synthesis of the purine bases, adenine and guanine, and the pyrimidine base
thymine. Folic acid is, therefore, indispensible for the production of DHA and
RNA. Transmethylation reactions are involved in myelin synthesis and in the in-
activation of the neurotransmitters norepinephrine and serotonin. The RDA is less
than 0.5mg/day. It doubles during pregnancy. Serum concentrations iIn man range
from 5-30ng/ml. Folate deficiency has been produced in experimental animals.
Diminished learning capacity and EEG changes have been reported in rat pups born
of mothers with folate deficiency.

Folic acid, as the name implies, 1is present iIn leafy green vegetables and
in meats. In man, Tfolate deficiency occurs endemically iIn severely malnourished
populations. It can be produced experimentally in volunteers on folate deficient
diets and iatrogenically in marginally nourished people by the administration
of anticonvulsants like diphenylhidantoin, oral contraceptives, or the antifolates
used iIn the treatment of malignancy. In experimental folate deficiency, forget-
fulness and insomnia appear at the same time as megaloblastic anemia and can be
quickly reversed by the vitamin. In less pure deficiency states, occurring
among the aged or chronically institutionalized patients, the spectrum of mental
disorders includes apathy, irritability, depression, psychosis, delirium and
dementia (.19).

Folate deficiency can readily Le determined by measurement of blood levels.
When this 1is done, as many a. 301 ot psychiatric admissions have been reported to
be deficient (39). Of a sample cf admissions to a psycnogeriatric ward, 671

have been reported to be folate deficient (40). Carney and Sheffield found that
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about 25% of 432 psychiatric admissions have low blood folate levels. Folate
treated patients with organic psychoses, endogenous depression and schizophrenia
had shorter hospital stays and left in better clinical state than untreated patients
(36).

An association between folate deficiency and gestational difficulties has
been recognized for many years. Population surveys have shown that about 15%
of women, especially among the poor, have marginal or deficient blood levels.
Deficiency during pregnancy 1is associated with an increase iIn prematurity and
teratogenicity.

In the last few years, evidence has accumulated which tends to relate folic
acid deficiency during early gestation to neural tube defects and to the Fragile X
syndrome of mental retardation. Both of these are polygenic illnesses in which
the phenotypic expression of the genotypic defect is apparently determined by the
nutritional state of the uterine environment. Sinythells (42) has found that
when 493 women who had already given birth to a child with neural tube defect
gave birth to a second child, 23 of these had children with such a defect. In
397 similar women who were given a vitamin supplement containing folic acid prior
to conception and through the first menstrual period, only 3 had such recurrences.
This strikingly significant difference cannot be readily explained except by
a direct prophylactic.effect of vitamin supplementation very early after conception.

The Fragile X chromosome is a relatively newly discovered cause of mental
retardation. The fragility of the X chromosome can be rectified iIn vitro by
folic acid (43). Lejeune (44) has reported that the administration of folic acid
greatly reduced symptoms of autism and psychotic complications of mental

retardation ir 7 out of 8 such patients.
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Both of these interesting findings clearly require confirmation. If confirmed,
they will represent a major advance in the understanding and treatment of two
devastating illnesses of concern to neurologists, psychiatrists, and pediatricians
"through appropriate nutritional supplementation early in conception. A series of
studies have shown that folic acid can be added to staple foods, as nicotinic acid
commonly is, and that such fortification is feasible, safe, and effective ( 155 ).
Until this is done, oral administration of folic acid tablets at a level of
0.5mg/day to pregnant women, especially those living iIn poverty, appears to be
prudent ( 155 ).

A genetic vitamin dependency illness which required about 20mg of folic acid
daily has been reported. These rare cases presented with homocystinuria. One
such patient showed mild mental retardation with symptoms of schizophrenia which

improved after folate administration and recurred 6 months after the supplementary

vitamin was dicontinued (41).
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Quasi-Nutrition
Precursor Therapy

Communication between neurons 1in the central nervous system, it is generally
accepted, 1is overwhelmingly chemical. Neurotransmitters synthesized in presynaptic
neurons are extruded into the synaptic cleft when the neuron fires. They then
engage specific receptors on post synaptic neurons and initiate a series of
metabolic steps which may excite, inhibit, or modulate their activity. More
than 20 neurotransmitters are thought to exist; they range in composition from
simple amino acids to complex polypeptides. The classical neurotransmitters,
dopamine, norepinephrine, serotonin, and acetylcholine have been the most studied.
The paradigm for precursor therapy is the use of L-DOPA in Parkinson®s disease.
The enzyme for the conversion of tyrosine to L-OOPA is lacking in the striatal
neurons of the brain from patients with this disea§e. But, the decarboxylation

i
of L-DQPA to dopamine can still take place. Hence, L-DOPA in pharmacological
doses permits the synthesis of sufficient dopamine to be therapeutically effective
for several years.

More than a decade ago, it was discovered by Wurtman arid his coworkers (45)
that the synthesis and release of several neurotransmitters in presynaptic neurons
can be influenced by the concentration of precursors offered to them. The amino
acids tryptophan and tyrosine are the precursors of serotonin and norepinephrine
respectively. Choline is the precursor for the synthesis of acetylcholine.

The conversion of precursors to active neurotransmitters is enzymatic. When
saturating concentrations of the precursors are available, the rate at which
transmitters can be synthesized is limited by the enzymatic capacity. ?7it, con-
centrations of the dietary precursors in the blood is not constant and under some

conditions the rate limiting enzymes may not be saturated, but can become so if
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large doses of precursors are administered. Precursor therapy is relatively safe,
because feedback inhibition and other neuronal control mechanisms prevent the

synthesis of more transmitter than is needed by the neuron at any particular time.
Consequently, few side effects are noted when subjects are given pharmacological

doses of tyrosine, tryptophan (46), or choline (47,48); that is, amounts much greater =
the quantities usually ingested in the diet.

The finding that levels of neurotransmitters iIn the brain can be altered by
experimentally manipulating the quantity of ingested precursor had led to con-
siderable basic research as well as clinical research on both normal volunteers
and patients in whom there is reason to believe that there may be a neurotransmitter
deficiency.

Dietary precursors must be absorbed from the gut, transported in the blood,
penetrate the blood brain barrier, and finally enter into appropriate neurons.

These are complex processes which depend initially on the quantity of the precursor
in the diet, the effecviveness of the gut in absorbing them, and the transport
mechanisms within the blood. Circulating amino acids then compete with each other for
active transport through the blood brain barrier into the brain (45,49). The ratio
of plasma tryptophan, for example, to the sum of the concentration of other neutral
amino acids like tyrosine, phenylalanine, leucine, isoleucine, and valine determines
the penetrability of tryptophan into the Drain, and, hence, the brain serotonin
concentration. Thus, a high protein meal in which many amino acids compete for
transport into the brain depresses serotonin synthesis in the rat brain (45,50).

A high carbohydrate, low protein meal raises brain serotonin because it elicits

the secretion of insulin which lowers the blood levels of other neutral amino acids

without affecting tryptophan. Doses of tryptophan as large as 10-15grams would be
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more likely to diminish transport of other amino acids into the brain than doses

of I1-3grams.

Tryptophan and Tyrosine
Tryptophan, administered at a dose of 50mg/kg to healthy young men in the
morning, significantly increased self reports of fatigue and inertia and reduced
vigor and activity (46). It is iInteresting to note that iIn this same experiment,
tyrosine at 100mg/kg had undetectable effects. It is also worth noting that
tryptophan did not cause depression, anxiety, confusion, nor anger in this experi-
ment.

Tryptophan has also been used in the treatment of insomnia with apparent
favorable effects. Doses of 1 to 5 grams before bedtime have been reported to
reduce sleep latency without producing distortions of physiological sleep as
measured by EEG recordings (61). Doses of 10-15 grams cause EEG changes but these
are less pronounced than those resulting from the use of hypnotics. The mechanism
for the effectiveness of tryptophan iIn iInsomnia is presumed to be due to its
effects on serotonin levels in the brain stem (62). The use of L-tryptophan
for the treatment of insomnia\is still experimental even though the amino acid
is available for sale in health food stores. The current literature suggests
tnat it would have substantial advantages over conventional hypnotics, but it
appears not to be uniformly effective for insomniacs. Furthermore, the long
term effects of doses of 5-15grams per day require further investigation.

Serotonin deficits have been implicated in sanio depressions and mania and
clinical trials with tryptophan were conducted with mixed results (53,54). Since

tryptophan is rapidly Cctabol ized enzymatically by liver pyrollase, the idea

occurred that the concomitant administration of an inhibitor could more effectively
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raise brain serotonin. Nicotinic acid and nicotinamide are both pyrollase in-
hibitors and in a preliminary report, encouraging results were obtained with the
combination of tryptophan and nicotinamide in the treatment of depression (565).
These results have not been confirmed. In very recent work, it has been re-
ported that tryptohan diminishes sensitivity to mild pain and in people over forty
increases the likelihood of errors in performance tasks (56).

The administration of tyrosine can, under certain circumstances, elevate
levels of brain catecholamines (45,57). It has been reported to help some patients
with depression (68) and mild Parkinson"s disease (57). Continued clinical research
in which tyrosine or tryptophan 1is used with depressed patients might help to
distinguish depressions in which norepinephrine is involved from those in which

the defect may be in serotonin metabolism.

Choline and Lecithin
Several studies have shown that the administration of choline or lecithin,

the precursors of acetylcholine, increased cholinergic function in the brain (52).
On the basis of this finding, clinical research has been conducted in which there is a
possible disorder in acetylcholine metabolism. Tardive dyskinesia is one such disorder
Presumably the disorder arises because of prolonged administration of neuroleptics, whi
chronically block striatal dopamine receptors, cause these receptors to become super-
sensitive to dopamine (60). Some dopamine receptors are present on cholinergic neurons
and theilr supersensitivity probably causes a chronic decrease in the release of acetyl-
choline by decreasing the firing rates of the cholinergic neurons. Davis et al.
(61) reported marked clinical improvement after giving oral choline to a patient
with tardive dyskinesia. Several additional studies have confirmed this

(62,63). Unfortunately, large doses of choline have undesirable side effects.
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including a socially unacceptable odor which results from the degradation of ingested
choline to trimethylamine by intestinal bacteria. Lecithin, a phosphatidyl choline,
is the most common source of our dietary choline. Lecithin is more effective than
choline in raising plasma choline levels (64). Several reports suggest that it,

too, 1is effective in diminishing symptoms of tardive dyskinesia (65,66). A review
of the literature suggests that there is modest improvement in the motor function

of about 1/2 of the patients who receive lecithin. Interestingly, the antipsychotic
action of neuroleptics has not. been reported to be diminished by the administration
of either choline or lecithin.

Choline has been administered to schizophrenic subjects and failed to modify
their clinical symptoms (67). Lecithin has been administered to manic patients
with encouraging results (68). Disorders in acetylcholine function have been sug-
gested in Huntington®s Disease, Friedrich"s Ataxia, and Tourette Syndrome. The
results of therapeutic trials with choline or lecithin iIn those illnesses are
equivocal. They have been reviewed by Growden et al. (69).

Alzheimer®"s disease, the most common cause of dementia among the elderly,
is characterized by impaired .functioning of cholinergic neurons. On autopsy,
the brains of such patients show a dramatic loss of brain choline acetyl transferase
(71,70,45). Memory deficits are characteristic of Alzheimer®s disease and many
studies have been conducted to measure the effects of acethylcholine precursors
in normal people and in patients with Alzheimer®s disease (48,72). These studies
have not convincingly demonstrated any enhancement of memory after treatment with
acetylcholine precursor.

Alternative methods for enhancing cholinergic activity include the use of

choline esterase inhibitors and cholinergic agonists. Physostigmine, a reversible
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short acting choline esterase inhibitor and arecoline, a short acting cholinergic
agonist, improve memory when given in low doses to healthy young adults (73,74).
Physostigmine, in a double blind experiment, enhanced the memory processes of
patients with Alzheimer®s disease for brief periods (75).

It is curious that physostigmine, which enhances cholinergic function by
inhibiting the enzyme which destroys acetylcholine, should be more effective than
precursors which increase the concentration of this neurotransmitter.. The reason
is not known, but it immediately raises the question of whether a combination of a
precursor and a choline agonist or choline esterase iInhibitor might be additive
or synergistic. To the best of our knowledge, this has not yet been tested:

The precursor strategy with tryptophan, tyrosine, and choline has thus far
yielded results which are of great research interest but have only preliminary and
uncertain clinical utility. This type of research is young, and vigorous. We

may hazard a guess that greater clinical effects from precursors may be achieved

when they are combined with other types of p®“sychotronic drugs. Tryptophan or
tyrosine combined with tricyclics might accelerate the therapeutic process or
decrease the required dose in depression. Stern and Mendels have reviewed the
literature on the use of such combinations in the treatment of refractory de-
pression (76). A recent report suggests that the combination of physostigmine and

lecithin improves memory in Alzheimer®s disease (75).



Pseudo-Nutrition
Food Additives and Hyperkinesis

In 1975, the late Dr. Ben F. Feingold, a pediatrician and allergist,
proposed that some children have a central nervous system variant that predisposes
them to sensitivity to synthetic food additives, particularly to food colors and the
antioxidants butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT).
He claimed that in such children hyperkinetic behavior results from the ingestion
of these additives. The use of an additive free diet which he developed led to
dramatic improvement or even cure iIn from 50-70% of hyperkinetic/learning
disabled children. He stated that 75% of children who had been treated with
stimulant medication could discontinue the treatment (77). The diet, he claimed,
became effective iIn several days to several weeks and the younger the patient,
the more rapid and complete his response. Total and permanent adherence to the diet
is mandatory, Feingold insisted, because even a minor infringement produces a
return of symptoms within about 3 hours, which may persist as long as 72 hours.
Feingold based his findings on extensive clinical experience iIn open studies. He
did not conduct controlled, double blind trials to test his hypothesis. The Feingold
dietary treatment gained considerable popularity among the lay public and more than
20,000 families of hyperkinetic children were reported to adhere to the diet and to
advocate its use (78). Feingold urged that labelling of additives be mandatory and
the immeo"ate clinical application of an additive free diet in school food programs
to a congressional committee by stating: "It IS not necessary to await the availability
of basic data, it has been demonstrated that these children respond to dietary inter-
vention™ (79). Several uncontrolled clinical studies supported Feingold. Rigorous
double blind studies, conducted iIn 7 centers and involving about 200 children have

benerally fTailed to replicate his findings (84).
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Two types of controlled studies have been conducted. Harley et al. (80)
offered families with hyperactive children two different diets blindly at weekly
intervals. One was a conventional diet; the other was prepared solely from foods
recommended by Feingold. In 36 school age boys, based on teacher and objective
ratings, no significant differences in behavior occurred with the diet. With
these school age children, a few parents reported a significant improvement when
the additive free diet followed the controlled diet, but they were unable to
detect differences when the order was reversed. In preschool age children, where
only parental ratings were available, a few parents were able to consistently detect
differences with the additive free diet compared to the usual diet.

Most of the double blind studies have been challenge trials; that is, children,
who ate additive free diets because their parents believed that they improved on
them, were blindly ™"challenged” by the addition of cookies or drinks which contained
food color additives. About 200 children have been tested in several studies con®- .
ducted throughout the U.S. (81,82,83). A summary of these experiments and the
results and conclusions has been reDortod (84). The National Institutes of Health
(88) and the American Council® on Science and Health (85) have concurred. The data
from these studies have recently been examined statistically by an independent
gronp who have come to the same conclusions (86). The conclusions from these many
studies are that Feingoldls claims that 50-70" of children improve dramatically
on an additive free diet and deteriorate rapidly after minor infractions from the
diet cannot be supported in careful double blind trials. At most, 3 of the 200
children were reported by their mothers to deteriorate significantly when challenged
with food colors. In these 3 children, objective tests and/or outside observers

were not used. The Nutrition Foundation Report (84) concluded that there was-
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insufficient evidence to require a special symbol on food labels indicating the
presence or absence of these food additives for the purpose of treating these
behavioral disorders. There is also insufficient evidence to suggest a ban on
food containing artificial food colorings in federally supported school

programs.

* : Rimland, Vice President of the Academy of Orthomolecular
Psychiatry, has challenged the methods, results,” and conclusions of those who

failed to confirm Feingold®"s results (87).



Food and Environmental Allergy and Hypersensitivity

The notion that hypersensitivity or allergy to foods or other environmental
agents like gasoline fumes, soaps, or hydrocarbons results in medical or psychiatric
illness is subscribed to by what Brodsky calls a "medical subculture™ (89). Clinical
ecologists and some orthomolecular physicians are among those who support this view.
It has been popularized extensively by books and in the media (90,91,92,93). Symptom:
which have been related to such sensitivity or allergy include lethargy, depression,
palpitations, sleep disturbance, mood swings, poor concentration, anxiety attacks,
aggressiveness, and delinquent behavior. The Feingold hypothesis (77) that hyper-
activity and learning disability in children is related to the ingestion of common
synthetic food additives seems to be a specific variant of the food hypersensitivity
thesis which focuses on synthetic food additives and natural salicylates. Hoffer (94;
has claimed that many of his schizophrenic patients who failed to respond favorably
to megavitamins do respond to five days of starvation followed by diets in which
single items of food to which the patients are not sensitive are carefully intro-
duced.

Pierson et al. recently sought objective evidence for the role of food hyper-
sensitivity iIn 23 patients who attributed a wide variety of their physical and
psychological symptoms to food allergies (95). These patients were seen indepen-
dently for initial diagnosis by a psychiatrist who withheld his findings from the
other investigating physicians. The allergists assessed the patients by meaical
and dietary history, a physical examination, and skin tests for common inhalant
and food antigens. The patients were then put on exclusion diets consisting of
uncommon foods to which they had no alleged hypersensitivity. All the oatients

improved. Single foods which the patients had themselves incriminated were then



added openly. Many patients became ill with their initial complaints. Blind
tests were then performed using the same foods, freeze dried, and iIn opaque capsules.
The investigators found that only four of the 23 patients had true food hyper-
sensitivity. None of these four had significant psychiatric symptoms arid all of
them had physical symptoms characteristic of atopy, i.e., allergic rhinitis,
urticaria, asthma or atopic eczema which appeared even when the offending foods
were given blindly. The 19 in whom food hypersensitivity® could not be confirmed
in the blind trials had physical and psychological symptoms not characteristic
of the atopic syndrome; 18 of these 19 patients had been diagnosed by the intake
psychiatrist as having significant psychiatric illness; 10 of these were considered
neurotically depressed, the remainder had other neuroses and personality- disorders
but none were psychotic. The authors conclude that psychogenic reactions to food
are very common and that some form of double blind testing is the only certain means
by which the diagnosis of food hypersensitivity can be established. They note that
"since the dangers of unwise dietary restriction are real, patients should not
be encouraged to restrict their diet without specialist, dietetic advice and without
objective confirmation of foSd hypersensitivity." ’

There have been claims that food allergies are responsible for delinquency and
criminal behavior (96,97,98). Statements are made that food allergies are common
in delinquents but®"prevalance rates are not given. The only reported double blind
studies of behavioral change iIn relation to food allergy have used sublingual
testing, a method whose validity is considered doubtful (99).

Clinical ecologists go farther. Patients are initially tested for dietary
sensitivity and are placed on elimination diets. If these are not helpful, they

are placed in a "chemical free™ environment in a hospital. IT they improve in
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that environment, they are then treated by prescribed avoidance of environments
which include the common substances like perfume, smoke, etc. to which they claimed
sensitive. Such avoidance inevitably leads to major changes in their lives
including a move to a "clean climate”. Patients may also receive injections of
the indicted substances iri order to desensitize themselves. According to Brodsky
(89) they spend much of their time on diets, tests for sensitivity, reading about
allergies, participating in a support group of similar patients, and tending to

worker®s compensation claims.

Schizophrenia and Gluten

In 1966, Dohan suggested that peptides derived from cereal grain glutens
may play an important role in the pathogenesis of schizophrenia in genetically
predisposed people. This proposal was based on the observations of considerably
higher than chance occurance of celiac disease iIn schizophrenics as well as
schizophrenia among adults with celiac disease. In addition, both schizophrenia
and celiac disease have been reported to be three times more prevalent in Ireland
than in England and Wales. Dohan also found a strong correlation between a change
in rates of admission of female patients with schizophrenia :o0 psychiatric

institutions and a change iIn wheat consumption during World War Il among five
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countries (USA, Canada, Finland, Sweden, and Norway) variously affected by the

war. Following these observations, he and his colleagues studied the effects of

milk free and cereal free diet on schizophrenic patients. 47 schizophrenic patients
randomly assigned to a cereal free diet showed a significant iIncrease iIn rate

of release from hospitals compared to 55 patients on a high cereal diet. No differenc
was found when wheat gluten was added to the cereal free diet in a subsequent

double blind study (100 )-

Singh and Kay (]01 ) found that schizophrenic patients who received neuro-
leptics and a cereal free, milk free diet showed a significant decline when challengec
with wheat gluten in a double blind manner. They suggested that clinical improvement
on a gluten free diet and subsequent deterioration on gluten challenge may be related
to a gluten mediated decrease in neuroleptic absorption. In support of this,

Fried et al. ( 102 ) found that wheat gluten given to mice 20 minutes before

a Img/kg dose of haloperidol reduced the amount of neuroleptic absorbed into the blooc
stream. Recently, however, Osborne et al. ( 103 ) found that 5 chronic schizo-
phrenic patients did not improve on a gluten free diet; furthermore, the gluten free
diet had no effect on blood !evels of butaperazineF which had been administered IiIn
constant doses throughout the study. The study, however, selected patients who
had failed to respond to traditional neuroleptic therapy and who thus might re-
present an atypical subpopulation. Also, as the authors note, theilr patients were

on the special diet for 36 weeks. Dohan and Grassberger (104 ) stressed that

chronic patients may require months or years of gluten free diets before significant

results are achieved.
Potkin et al. ( 105 ) studied 8 chronic schizophrenic patients who were

maintained on a diet free of gluten, cereal grains and milk and who were challenged
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in a double blind manner with dietary wheat gluten and placebo. They found no
deterioration in clinical status (as measured by the BPRS) on gluten challenge;
however, Singh ahd Kay ( 106 ) have pointed out that with an N of 8, the
authors®™ chances of detecting a true small or medium effect of gluten would be
only 7% and 15%, respectively.

Hallert (107 ) who has studied many celiacs iIn Sweden where it has
a relatively high prevalence rate found no schizophrenia in adult celiacs, but
did find significant depression. He suggests that celiac disease is not an
appropriate model. Dohan recently ( 108 ) reviewed the evidence supporting
the model and suggests approaches for further study.

Recently, Zioudrous et al. ( 109 ) reported that gluten peptides have
naloxone-reversible endorphin activity at brain opiate receptor sites. This
finding might explain a link between gluten free diets and clinical response in

a subpopulation of schizophrenics. However, such a relationship has yet to be
» *

consistently demonstrated and the important observations of Dohan®s group and

Singh and Kay merit further exploration.
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"Reactive, Relative, or Postprandial Hyppqglycsmia"

In animals and man, food intake is intermittent and yet the blood sugar levels,
except for transient rises after eating, remains relatively constant. Such homeo-
stasis requires the synchronized participation of the liver, muscles, pancreas,
other endocrine organs and the central nervous system. Most body tissues can
tolerate fluctuations in blood sugar but the brain, which is unable to store
glucose or glycogen in significant quantities and which uses glucose as its primary
fuel, requires a. constant supply. In the resting state, the brain accounts for
80" of the glucose consumed by the body.

Glucose homeostasis is remarkably effective. In a normal population, Tfasting
levels of plasma glucose range from 50-115mg/dc.. Such levels occur 5-6 hours after
feeding and do not change significantly overnight. In well nourished individuals,
blood glucose levels change very little after seve;al days of fasting. Many
physical illnesses like diabetes or islet cell tumors of the pancreas can either .
elevate or lower the fasting blood sugar (110,111).

Reactive, relative, or postprandial hypoglycemia is an abnormal degree of
depression of the extracellular glucose concentration reflected in the plasma,
without a well defined cause. When plasma levels fall below 50mg/dc or blood
levels below 40mg/dc, symptoms and signs of adrenergic hyperactivity or nervous
system depression or a combination of the two usually appear. Hypoglycemic
activation of the adrenergic system causes tremulousness, anxiety, hunger, sweating,
palpitations, and tachycardia. Central nervous system hypoglycemia causes per-
turbations of cortical and subcortical functions with symptoms of fatigue, headache,
weakness, diplopia, confusion, amnesia, incoordination, seizures and coma. There
is substantial variation in the cluster of symptoms of hypoglycemia from patient

to patient.



Several of the symptoms of hypoglycemia resemble those with which anxious,
depressed, and hypochrondiacal patients present. Consequently, some patients may
diagnose themselves as having hypoglycemia. The tendency to do this is augmented
by popular books in the lay nress which have featured hypoglycemia as a global
cause for a welter of illnesses and antisocial behavior like "nervous breakdown™,
alcohol ism,-juvenile delinquency, drug dependence, iInadequate sexual performance,
and overt aggression in prisoners (112,113,114).

Some orthomolecular physicians and clinical ecologists are among the physician
groups who attribute much mental illness and antisocial behavior to hypoglycemia anc
who treat this condition with low carbohydrate, high protein diets. Psychotropic
drugs are frequently added but this is not usually acknowledged. While the majority
of endocrinologists, psychiatrists, and criminologists have not accepted nutritional
theories and dietary treatments of neurotic and antisocial behavior, these theories
have, nonetheless, had an impact on prisons, probation departments, and school 1 .
systems. The Los Angeles County Probation Department, for example, banned the
consumption of chocolates, other sweets, and refined sugar products from juvenile
facilities and is attempting to reduce consumption of processed and additive-
containing foods in prisons (115). There have also been malpractice suits iIn

which patients have claimed that their physicians missed the diagnosis of reactive
hypoglycemia and, therefore, mistreated them.

The concept that postprandial or reactive hypoglycemia is common in the
population has not been generally accepted by the medical profession. The American
Diabetes Association (115), in collaboration with other societies, has published
statements to downplay the prominence of the misattribution of hypoglycemia as a

cause of multiple illness. Yager and Young (117) have referred to the epidemic



proportions of the incorrect diagnosis of hypoglycemia as a cause for multiple
psychiatric and somatic complaints. Too often the diagnosis is made without

a glucose tolerance curve at all. Diagnhosis by questionnaires which attempt to
relate symptoms to eating habits is inadequate. Many patients who have affective,
somatization or anxiety disorders report a relationship of symptoms to food intake
which is not borne out in a glucose tolerance test (110,118,119).

The reasons for the conflict between those who emphasize hypoglycemia as a
major contributor to multiple psychiatric illnesses and those who discount it lie
largely in the rigor with which a 5 hour glucose tolerance test is conducted and in
how it is interpreted. In this test, the patient should be prepared by eating a
diet containing about 250gm of carbohydrate daily for three days. He is then fasted
overnight, and is given 50-inQgms of sugar orally in solution. Alterations in
nlasma or blood glucose are monitored at half hour intervals for the ensuing five
hours, while subjective symptoms are recorded. The: typical normal glucose tolerance
curve shows a rise of 60-70mg/dc in the first 30-60 minutes; this is the period
when glucose enters the circulation from the gastrointestinal tract. In normal
persons, increasing glucose concentration, abettedby cholinergic signals, stimulate
insulin secretion. The increased circulating insulin in conjunction with declining
glucagon production results in decreasing hepatic glucose output and a fall of
blood glucose to levels approximating or slightly lower than tne fasting state over-
the next four hours. By the fifth hour, there is usually recovery to base levels.
At its peak, blood glucose levels in normal subjects seldom exceeds 160mg/dc. Higher
levels suggest diabetes. At the nadir, glucose levels below 50mg/dc should raise
the suspicion of reactive hypoglycemia. For a definitive diagnosis to be made,
the low blood sugar values should coincide in time with the symptoms of adrenergic

activation and central nervous system hypoglycemia referred to above. The diagnhosis
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should not be made on the basis of a low blood sugar without clinical symptoms or
on symptoms alone without a low blood sugar. Many patients report symptoms and signs
of anxiety with blood sugar levels above 70; others may have the blood sugar fall
to levels of below 40 without manifest symptoms or signs of hypoglycemia (118). Sine
the glucose tolerance test may vary from day to day in any patient, borderline
tests should be repeated. Orthomolecular psychiatrists interpret the results
of glucose tolerance te-ts differently from endocrinologists. An example of
orthomolecular interpretation is shown in the work of Meiers who claims that
70% of schizophrenics have relative hypoglycemia (123 )-

The notion that hypoglycemia is related to panic attacks, reported by patients,
has recently been tested by Gorman et al. (11). These, iInvestigators measured
the blood sugar in ten patients who met DSM 111 criteria for panic disorder or
agoraphobia at the moment when panic was experienced b> the patient during an
infusion of O.Smolar sodium lactate under single blind conditions. They found
that, on the average, such patients had a fasting blood sugar of 98mg/dc and at
the moment of panic it was 94mg/dc. None of these patients had serum glucose
levels even close to hypoglycemic levels. These findings demonstrate that hypo-
glycemia 1is not a necessary condition for panic attacks, but do not, of course,
prove that hypoglycemia may not cause panic attacks. To determine the latter, it
may be necessary to experimentally lower blood sugar iIn such patients by an
insulin tolerance test and then determine whether it triggers panic and whether
the blood sugar levels correlate well with the onset of panic. It is also now
possible for patients who suspect that they have hypoglycemia related to panic,
or to any other clinical symptoms to screen themselves at home by collecting
capillary blood on impregnated filter paper. They can measure the blood sugar
levels themselves or send it to a laboratory for analysis (120). in either type

of experiment, a close correlation between clinical symptoms and blood sugar
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values must be found in order to designate hypoglycemia as a proximate cause of
the symptoms. It seems likely that such research will be conducted in the near
future.

In summary, there is little evidence from carefully conducted research to
support the concept that reactive hypoglycemia is a common condition and that it
is causally related to psychiatric or behavioral disorders. Nonetheless, some
professionals and patients are convinced a priori that emotional illness and in-
appropriate behavior is caused by postprandial or relative hypoglycemia which
follows a high dietary intake of carbohydrates. Individuals who choose to believe
this may alter their diets to diminish intake of simple sugars and to increase
protein and complex carbohydrates with little danger or expense. But, the
translation of hypoglycemic mythology into dietary regulation on a mass scale in

t
schools or prisons is not justified".
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Orthomolecular Psychiatry

"Psychiatry seems unusually vulnerable tc almost any
- Tfad which happens to drift into its amoeboid maw."
(Osmond, 1982)
The theory, practice, and clinical value of megavitamin therapy and orthomolecula

psychiatry has been the subject of debate for almost twenty years. An American

Psychiatric Association Task Force reviewed the evidence thoroughly in 1973 and was

very critical ( 124 )- Orthomolecular psychiatrists responded (125 )> calling
the Task Force Report biased, unfair, and full of errors. Pauling ( 126 ) was also
critical. His criticisms were answered by Klein (127 ) and Wyatt (128 )-

A book Orthomolecular Psychiatry: Treatment of Schizophrenia which details their
theory and practice was published in 1973 ( 129 )- A detailed update of the APA
Task Force critique which included a review of the role of the water soluble vitamins
in the nervous system was published in 1979 ( 130 )- The present chapter summarizes

some older reviews of this subject and adds material published since that time.

Orthomolecular Theory

The term "megavitamin therapy'” was coined in the early 1950s to describe a
treatment for acute schizophrenia that employed doses of vitamin (nicotinic acid
or nicotinamide) 1in the dose range of 3-30 grams daily. The theoretical basis for
this treatment was initially pharmacological, not nutritional. The originators
of megavitamin therapy attributed the pathogenesis of schizophrenia to the endogenous
formation of adrenochrome and adrenolutein whichare hallucinogenic condensation
products of oxidized adrenaline. Adrenaline is formed by methylation of noradrenaline
and iIn schizophrenia the formation was thought to be excessive, heseproducts caused
ceptual distortions which were the primary causes of schizophrenia. The perceptual

defects could be detected and quantified by a psychological card sorting test called

Hoffer-Osmond Diagnostic Test (
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They see schizophrenia as primarily a per-
ceptual disorder. For example, Hawkins, co-editor of the book Orthomolecular
Psychiatry (129,p627) says, 'Clinically, the illness begins as altered subjective
experiences associated with changes in perception and these may or may not in time
result in the observable changes upon which a diagnosis or schizophrenia has
hitherto been based .... At this stage of the illness, the diagnosis may be made by

interviewing techniques focused on detection of these subjective changes.

The perceptual changes may also be detected by objective measures such as the HOD
and Hil tests which parallel changes in the severity of the illness. The stage
of the illness may be called metabolic disperception. It precedes the appearance
of overt clinical schizophrenia — the signs and symptoms of schizophrenia are
secondary to the perceptual disorders and these in turn precede the tertiary
impairments in social functioning.” Hawkins then presents evidence to support
the proposition that all of the manifestations of schizoohrenia can be produced
by perceptual changes alone. The HOD score is described by him as being more
accurate than the usual clinical criteria in evaluating the degree of the patient”s
illness and response to treatment. He say (°29,p617J, "The majority of patients
that we see with schizophrenia are not overtly psychotic. Although schizophrenia
is technically classified as a psychosis, the development of irrationality indicates
an advanced degree of the state of the illness. We, therefore, view schizophrenia
as a disease process which is capable of producing psychosis.” He continues (129,p60
"The HOD test consists of 145 true-false questions, read and answered by the patient
which are designed to measure visual, auditory, olfactory, touch, taste, and
time perception as well as thought and mood disturbances. Underlying this work
is the assumption now supported by substantial experimental evidence that there
is a genetic predisposition in schizophrenics which under certain conditions
leads to errors in metabolism resulting in the formation of chemicals that may
minter“ere with the function of the central nervous system which is responsible
for maintaining perceptual abilities.”
Keln (129,p327-3a2) defines metabolic disperception as 'people wno suffer frcm

varying degrees of abnormal perception, with corresoonding changes in thought, mood
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and behavior who respond favorably to megavitamin and allied therapy if treated
before irreversible damage has developed.”™ Subclinical pellagta is defined as
""a deficiency syndrome characterized by the presence of perceptual changes affecting
any or all of the five senses associated with neurasthenia. The HOD and related
tests can measure the degree of perceptual abnormality and changes in thought and
mood . "'

Hawkins (129,p620) continues'For routine use, the HOD test. . . .is the most
useful test, not only to confirm the diagnosis, but also to determine the degree
of illness and to monitor the response to treatment. Beneficial measures are
followed by a reduction of the HOD score and deleterious measures or an increase
in the illness are followed by an increase. It can be administered and scored by
anyone in the offi® a. Shock treatment brings the most rapid reduction in the HOD
score, the phenothiazines will also lower the score considerably, but usually not
to within normal range. The patient can take the test retroactively; that is,
he can answer the question according to how he felt when most ill or at any specified
time in the past.”

Hoffer remains committed to nicotinic acid deficiency as the primary cause of
Sf schizophrenia,, which he sees as cerebral pellagra. He says (129,p2S0), "If all
the vitamin were removed from our food, everyone would become psychotic within
1 year. This pandemic psychosis would resemble pellagra and it would resemble
schizophrenia. It could not be called pellagra, because none of the antecedents
of that disease would exist."1

"Schizophrenia and pellagra are not identical since they require different
quanitities of vitamin B*. Most symptoms of pellagra are alleviated by doses of
vitamin B™ below 1 gram/day, but a small proportion may need many times as much.
Most schizophrenia respond to 3 to 6 grams, but a small proportion may require-

more than 20 grams per day" (129,p251).



But, Hoffer also believes in the use of ECT in the treatment of schizophrenics
who do not respond to megavitamins. Commenting on the failure of others to confirm
megavitamin therapy, he says (129,p206), "Several experiments are underway, but
they are testing only 1 part of the program. For example, they do not use ECT.

It is, therefore, necessary to reiterate that the megavitamin program is not one
which can be completed in a single month or six months or a year. Time alone is

no criterion. One starts with the simplest therapy that is chemotherapy alone using
megavitamin doses plus all the other chemotherapies available to psychiatry as in-
dicated iIn each case. The patients who recover are maintained on the program in
order to keep them well. Patients who do not recover within 3 months are then

given a series of ECT in addition to the chemothefapy- They may require a second

or even a third series. With any acute series, using ECT if there is insufficient
improvement within three months of beginning chemotherapy, one can expect a re-
covery rate of over 90£ within one year and improvement in the other I0ii."

He also says (129,p559), "All patients were treated with phenothiazines,
megavitamins, accessory symptomatic medication, group therapy and all the other
usual adjunctive measures. The exception was that 35 patients received ECT and
55 served as controls. When the results were tabulated and graphed, the very
significant effect of ECT was observable. This was most marked in the younger

age grcuos."



