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ABSTRACT 

Most  of the reseorehes mode on the etiology of schizzophremo suggested 
the presence of a biochemicol disorder in the from neurotransmitter imbal- 
ance Dopomine (DA), and Norepinephine (NE) a r e  the most neuretonsmit- 
ters appeor to be invowed in schizophrenia. 

This  study is mode on 10 schizophrenic potimts (Smales, 5 females), 
with a n  average age of SO. 9years and on overage duration of illness of 26. 
8 years  All of them was preuiously exposed to nigh a diet defficient in 
phenylalanin (PHE), and Tyrosine (TYR), the precursors of DA, NE, and  
serotonin The preliminary results showed marked, although temporny, im- 
preuement in theer octive symptoms, that  suggesst the usefuellness of usu- 
ing this diet poor in YE a n d  Type a s  osupplemeut to  the phooma colcgical 
regimen of those potients who foiled 
treatment alone. 

INTRODUCTION 

There is a general consensus that 
schizophrenia is a serious disorder, in 
which the sufferer shows evidence of a 
severe disruption in cognitive and affec- 
tive interactions with the environment, 
and usually manifests signs of a charac- 
teristic thought disorder. Furthermore, 
it is quite often associated with delu- 
sions and auditory hallucinations. what 
clinicians are unable to agree upon, 
however, is whether schizophrenia is a 
unitary disorder or whether it is the final 
manifestation and outcome of a variety 
of independent diseases with a final com- 
mon pathway. 

Over the years many theories and hy- 
potheses have been proposed regarding 
the etiology of schizophrenia. All of 
them, however, have been tentative and 
none of them has been sufficiently com- 
prehensive so as to explain satisfactorily 
the various aspects and features of the 

to respond to psychophormological 

disease. 
Kety, et a1 (1975) in their study of 

schizophrenia in biological and adoptive 
families, have proven, beyond any 
doubt, the hereditary nature of the dis- 
ease. Genetic factors, accordingly, play 
a major role in the development of schiz- 
ophrenia. These factors are either re- 
sponsible for the disease itself or are 
simply able to pass on the propensity to 
develop the disease. Since genes are 
known to operate through biochemical 
means then it must follow, in all proba- 
bility, that schizophrenia reflects some 
biochemical injury or fault. 

Again in the field of biochemistry 
many theories have been suggested, but 
it is, however, in the area of neurotran- 
smitters that most of the positive find- 
ings have been made. 

Neurotransmitters are the dynamic 
components of neuron tissue (crow 
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1981) Furthermore, a neurotransmitter 
is one functionally significant compo- 
nent that identifies a particular set of 
neurons (crow 1981) Since the disorder 
in schizophrenia is presumed to affect a 
circumscribed set of neuron systems, 
and since the disturbance is most proba- 
bly biochemical, then it is quite plausi- 
ble that it  involves a specific neurotran- 
smitter mechanism. 

Over the past few years, recognition 
of the importance of "transmitter balance 
(Domino, 1975) in regulating normal 
behaviour has naturally led to the con- 
cept of transmitter imbalance as the ulti- 
mate basis of abnormal behaviour. Such 
transmitters may act either by conveying 
messages directly or by modulating oth- 
er means of transmission. 

At the level of the synapse itself, 
transmission occurs by the outpouring 
of a quantum of the chemical. A de- 
crease in the optimum quantity of the 
chemical may fail to effect a transmis- 
sion, while a pathological increase may 
also, paradoxically, fail to effect a 
transmission through the occurrence of a 
depolarizing block. A delicate balance, 
therefore, has to be maintained. 

Imbalance in neurotransmission may 
arise from diverse Primary causes such 
as inherited metabolic abnormalities, 
degenerative processes, viral infections 
auto-immune mechanisms, drugs, nu- 
tr;itional factors, and others. Thus, in 
case of schizophrenia, the concept en- 
compasses the possibility of multiple 
etiologies all leading to a final common 
pathway. 

The number of putative Central Ner- 
vous System (CNS) transmitter candi- 
dates now exceeds 40 (Iverson, 1982). 
The ones, however, that appear to be 
somehow implicated with schizophrenia 
are dopamine and norepinephrine. 

The suggestion that some disturbance 
of dopaminergic function exists in schiz- 
ophrenia stems largely from the follow- 

ing observations: 
1) High doses of dopamine-releasing 

agents (such as amphetamines and 
methyl phenidate) can precipitate, in 
normal subjects, a psychosis closely re- 
sembling paranoid schizophrenia 
(Connel, 1958; Griffith, 1972; Crow, 
1976). 

2) More impressive, however, is the 
ability of low doses of amphetamines to 
exacerbate schizophrenic symptoms 
(Janowsky, 1976; Angrist, 1980) 

3) Levodopa, which acts almost 
wholly through DA, can also worsen 
schizophrenic symptoms(Angrist, 
1973). 

4) The neuroleptic drugs possess the 
property of blocking DA receptors with 
a potency that parallels their therapeutic 
efficiency (Van Praag, 1976). 

5) Neuroleptic drugs which are known 
to block DA receptors not only amelio- 
rate the symptoms of schizophrenia but 
can also reverse the action of ampheta- 
mines (Crow, 1987) 

6) The most frequently reproducible 
finding in post-mortem schizophrenic 
brains is an increase in the total number 
of DA receptor binding sites observed in 
the caudate, nucleus accumbens, and ol- 
factory tubercle (Owen, 1978; Synder, 
1982b- 

Norepinephrine (NE) 

The role of NE in the etiology of 
schizophrenia is not as clear as that of 
DA. NE is known to play a major role 
in behaviours such as feeding, aggres- 
sion, locomotion, memory, reward and 
others. At a more intrinsic level it may 
be a neuromodulator rather that being a 
neurotransmitter. 

In schizophrenia it is possible that an- 
hcdonia, withdrawal, and flatness of af- 
fect represent an insufficiency of NE at 
its synapses (Kety, 1978). An abnor- 
mal increasc may also result in the same 
outcome through the occurrence of a de- 
polarizing block. 

It may be surmised from the above 
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considerations that both DA and NE ap- 
pear to play a decisive role in the devel- 
opment of schizophrenia. 

Phenylalanine (PHE) which is the 
precursor of both DA and NE, is an es- 
sential amino acid and so cannot be 
manufactured in the body. like other 
amino acids, it can not, also, be 
stored in the body. It also, therefore, 
got to be supplied continuously and ade- 
quately in the diet furthermore, the con- 
centration of PHE in the blood relative 
to other large neutral amino acids 
(LNAA) appears to reflect its availabili- 
ty to the CNS. This has been adequately 
shown by Wurtman, et a1 (Wurtman , 
1981) who based their conclusions on 
the following criteria: 

1) the lack of significant feedback 
control of plasma levels of the precur- 
sor. 

2) the lack of a real blood-brain barri- 
er for the precursor to control its influx 
into, or efflux from, the CNS. 

3) the existence of a low affinity (and 
thus unsaturated) transport system medi- 
ating the flux of the precursor between 
blood and brain. 

4) low affinity kinetics for the en- 
zyme that initiates the conversion of the 
precursor to the transmitter. 

5) the lack of end-product inhibition 
of the enzyme, in vivo, by its ultimate 
product, the neurotransmitter. 

PHE is in many ways similar to 
tryptophan (TRP). TRP is a LNAA; it 
is an essential amino acid; and it is also 
a precursor of the neurotransmitter serot- 
onin. Variations in its availability in 
the diet results in modification of beha- 
viour. A deficiency in TRP is now be- 
lieved to be the cause of pellagra rather 
than it being due to deficiency of niacin 
per se (Bender, 1984). It has also been 
shown that excessive TRP will also in- 
fluence behaviour. Oral administration 
of TRP has been important to reduce 
sleep latency and to increase subjective 
sleepiness in subjects with long sleep 
latencies (Fernshrom, 1983). A single, 
one gram dose was sufficient to dimin- 

ish the times required for a subject to ob- 
tain stage one or stage two sleep; how- 
ever, people took this dose with a car- 
bohydrate tended to have the shortest 
sleep latency (Wertman et a1 1981). 
Carbohydrates stimulate the production 
of insulin and insulin in its turn encour- 
ages the uptake of LNAA, other than 
TRP, into muscles and so allows TRP 
to pass freely through the blood-brain 
barrier without competition of other 
LNAA. 

METHOD 

Initially a pilot study was done on 
five schizophrenics who were manifest- 
ing an active symtomatology. A diet 
poor in PHE and Tyrosine (TYR) was 
given for two weeks and whatever medi- 
cations these patients were'on was ta- 
pered off and discontinued within one 
week. Tow showed a marked improve- 
ment, one of whom remaincd symptom 
free for over six months . The other per- 
son relapsed two weeks aftcr the termina- 
tion of the trial and the resumption of an 
ordinary diet. The remaining three had 
been previously diagnosed as suffering 
from a schizo-affective disorder and al- 
though the florid signs and symptoms 
such as hallucinations and delusions, 
subsided, they became very much more 
depressed. 

Taking these findings into considerz- 
tion, and bearing in mind that certain 
susceptible individuals are liable to pass 
into a severe depression it was decided, 
in this present trial to provide such indi- 
viduals with an antidepressant at the out- 
set as a precautionary means. Either De- 
sipramine or Maprotilene was given.' 
Both of them are known to act through 
NE reuptake. 

A signed consent was obtained from 
all prospective participants. The trial 
was restricted to those patients who had 
been refractory to treatment and who had 
failed to respond to the various psycho- 
pharmaceuticals satisfactorily. They had 
been receiving quite high doses of neuro- 
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*This powder is produced by mead Johnson Nutritional Group 

leptics both orally and in injectable 
form with very little success. They were 
all showing active signs and symptoms 
in the form of hallucinations and delu- 
sions. The diet which provided around 
2000 kcal. contained from 450 to 500 
mgs. of P ~ E  and 200 to 300 of TYR. 
The main protcin was provided by the 
powder 3200 AB* which has been devel- 
oped for use in cases of phenylketonu- 
ria. The PHE requirements of human 
adults has been estimated to be around 
16 mgs. per kg per day (Rozen, 1957). 
The participants were maintained on this 
diet for a period of two weeks. 

RESULTS 

Only 10 out of 13 completed the two 
weeks trial of the diet. Of the 10 who 
completed the trial, 5 were males and 5 
were females with an average age of 50. 
9 years and an average duration of ill- 
ness of 26. 8. years. All of them had 
been receiving high doses of neurolep- 
tics and inspite of this their psychotic 
signs and symptoms could not be con- 
trolled. Suppression or modification of 
these psychotic signs and symptoms 
was taken as a measure of the response 
to the diet. 

Of the 10 who completed the two- 
week trial only one (N. G) did not show 
any measurable response in behaviour. 
She is a 64 years old woman who has 
been suffering from paranoid schizo- 
phrenic illness, for over 33 years, and 
who believes that her husband has been 
persistently trying to poison hcr the last 
33 years. Her delusion did not change. 
On the other hand, (V. P), who is 30 
years old and who had been under psy- 
chiatric care for over 12 years, reacted 
completely differently. She was con- 
vinced that she was of royal descent and 
that she was engaged to be married to 
prince Charles. This delusion disap- 
peared during the trial, only return three 

weeks after going back to a normal diet. 
All other participants showed various de- 
grees of response. Some showed a com- 
plete suppression of their psychotic 
symptoms while the response in other 
was only partial. This partial response 
consisted in a diminution of the frequen- 
cy of the hallucinatory episodes. 

An intcrcsting observation was made 
on (B. B), who was 43 ycars old at the 
time of the trial. Hc first came under 
psychiatric care when he was 13. He 
was investigatcd extensively and hospi- 
talized and treated at various centres un- 
successfully. Over the years every pos- 
sible diagnosis was, at one time or 
another, applied to him. He was admit- 
ted to the trial and the Millon Multiazial 
Inventory (MCMI) was administered at 
the beginning and at the completion of 
the trial. 

The reported final conclusion after 
scoring the tests, was: "It is evident that 
pharmacological treatment regimen has 
masked or suppressed the dysthymic 
symptoms evidcnt and diagnosed as such 
at the time of the first administration of 
the MCMI ". 

DISCUSSION 

This preliminary clinical trial is far 
from being adequate. Only a double- 
blind prospective study could unequivo- 
cally rule out the possibility of a place- 
bo effect. Furthermore, the study period 
of two weeks is much too short and lim- 
ited. The diet itself is quite safe and a 
comparable one is given to phenylketon- 
uric pregnant women and phenylketonur- 
ic children with no ill effects. 

In spite of these shortcomings it was 
quite evident that the majority of partici- 
pants did show substantial improvement, 
if on1 y temporarily. Further explora- 

tion of this line of investigation is, 
therefore, warranted and recommended. 

In the meantime, a diet poor in PHE 
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and TYR could be tried as a supplement 
to the treatment of those patients who 
fail to respond to psychophmacologi- 
caltreatment alone. 
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ABSTRAIT 

Un Essai Primaire de la Manipulation 
Dietitic chez les Schizophrenes 

La plupart des recherches sur I'aetiologie de la schizophrCnie suggkrent la 
prCsence de dCsordre biochimique dans la balance entre les neurotransmetteurs 
Dopamine (DA) et Norepinephrine (N.E.) sont les uns les plus impliquCs dans 
la schizophrCnie. 

Cette Ctude est faite B partir de 10 patients schizophrtmes (5 Hommes et 5 
femmes) dont la moyenne d12ge est 50,9 ans, et la durde moyenne de maladie 
est de 26.8 annCes. Chacun entre eux a CtC d'abord soumit de fortes doses de 
neuroleptiques et ceci sans succ2s. 

11s ont requ un regime faible en phenylalanine (P.H.E.) , et tyrosine (TYR.), 
les prCcurseures de DA, NE, et sCrotonine . 

Les premiers rksultats ont montrC une amdlioration de leurs symptomes ac- 
tifs, Cvidente bien que temporaire, ce qui sugg2rc ltutilitC de ce rCgime pauvre 
en PHE et TYR comme supplCment du traitement pharmacologique de ces pa- 
tients qui n'avaient pas rCagi au seul traitement psychopharmacologique. 

nsi


