Wheat Gluten as a Pathogenic Factor in Schizophrenia

Abstract. Schizophrenics maintained on a cereal grain—free and milk-free diet and
receiving optimal treatment with neuroleptics showed an interruption or reversal of
their therapeutic progress during a period of “'blind”’ wheat gluten challenge. The ex-
acerbation of the disease process was not due to variations in neuroleptic doses. After ter-
mination of the gluten challenge, the course of improvement was reinstated. The observed
effects seemed to be due to a primary schizophrenia-promoting effect of wheat gluten.

The causes of schizophrenia are largely
unknown, beyond the knowledge that ge-
netic factors are important but probably
act in conjunction with certain environ-
mental factors (/). Dohan and co-workers
(2, 3) have suggested that this condition
may be genetically linked with celiac dis-
ease and that cereal grain proteins may
likewise be pathogenic in schizophrenics.
We present here evidence that supports
this hypothesis.

Fourteen schizophrenics (4) were stud-
ied on a locked research ward where strict
dietary controls were maintained and only
a cereal grain-free, milk-free diet (5) was
given. Three of the patients were diagnosed
as paranoid, four as catatonic, and seven as
hebephrenic schizophrenics. Their mean
age was 19.57 years at the onset of illness
and 25.43 years at admission to the study.
Three were male and 11 female; nine were
black and five white. The mean number of
years of illness from onset was 5.86; mean
number of previous hospitalizations, 3.93;
mean years of education, 11.68; and mean
IQ (Wechsler adult intelligence scale, ad-
ministered at end of study), 78.57.

The study involved a longitudinal re-
search design in which each patient served
as his own control, which obviated the
problem of heterogeneity in schizophrenia.
Patients were observed drug-free for the
first 2 weeks of the study and then for 12
weeks on neuroleptic medication (primari-
ly haloperidol) individually titrated to
maximize therapeutic effects and minimize
side effects (6). During the period on medi-
cation, a “‘special drink” was also given
daily in divided doses. It contained Kool-
Aid powder, acacia, dextrose, water, and
soy flour (30 g a day, as a placebo) during
the first and the last 4 weeks (weeks 3 to 6
and 11 to 14 of the study). During the
middle 4 weeks (weeks 7 to 10 of the
study), the test substance, wheat gluten (30
to 45 g a day), was substituted for soy flour
(7). The study thus involved a period of
wheat gluten challenge along the course of
treatment (8). Both patients and raters
were “‘blind” to the nature of the drinks.
Patients entered the program on a stag-
gered schedule in order to control behav-
ioral contagion and coincidental elements
as determinants of the results. It was hy-
pothesized that if wheat gluten were path-
ogenic to schizophrenics, the therapeutic
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course would be interrupted or reversed
during the period of gluten challenge.

Three types of observations were made.
Every 2 weeks, each patient was inter-
viewed for 90 minutes and independently
rated by a specially trained psychiatrist
and a psychologist on 33 dimensions of a
psychopathology rating schedule (9). Five
measures of social avoidance behavior (10)
and a measure of social participation in
planned recreational activities (/1) were
obtained twice daily, 5 days a week, by the
day and evening ward staff. One of us
(M.M.S.) maintained detailed clinical
notes but did not perform any ratings. The
three types of observation were carried out
independently and thus served to validate
each other.

The data from all three forms of obser-
vation showed that wheat gluten had the
effect of exacerbating the schizophrenic
process and diminishing response to treat-
ment. Typical results are illustrated in Fig.
1, which depicts ten of the characteristic
features of schizophrenia plus an average
of 33 dimensions of psychopathology. The
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therapeutic progress stopped or appre-
ciably reversed during the period of gluten
challenge and resumed its course after glu-
ten was withdrawn and patients returned
to soy flour drinks. A statistical analysis of
all the objective data, comparing measure-
ments at the end of the gluten period (week
10) with an average of those at the end of
the pregluten and postgluten periods
(weeks 6 and 14), showed that 30 of 39
measures (26 of 33 psychopathology pa-
rameters and 4 of 6 social avoidance and
social participation ratings) had changed
in the hypothesized direction with gluten
challenge (x* = 11.30, P < .001). A para-
metric analysis of each dimension, using
correlated t-tests, showed that the non-
therapeutic changes with gluten were suffi-
ciently large and prevalent to reach statis-
tical significance (all P values are one-
tailed) in the following measures: pre-
occupied behavior (P < .01); hostile or
fearful social avoidance (P < .02); poor
rapport (P < .02); poor impulse control
(P < .10); tension state (P < .02); anxiety
(P < .05); depression (P < .10); elation
(P < .10); poor judgment and insight
(P < .05); difficulty in abstract thinking
(P < .02); stereotyped thinking (P < .10);
bizarre and unusual thought content
(P < .10); and clouded consciousness
(P < .10). Only one parameter significant-
ly changed in the opposite direction, name-
ly passive or apathetic withdrawal
(P < .10). A correlated t-test comparing
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Fig. 1. Effect of wheat gluten on therapeutic course. Ten dimensions of psychopathology and means
of all 33 dimensions of a psychopathology rating schedule are presented to show that a gluten
challenge appreciably interrupted or reversed the treatment course. The data are averages for 14

subjects.
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group changes across all 33 dimensions of
the psychopathology rating schedule
showed the hypothesized changes with glu-
ten challenge to be significant at P < .0001
(r = 4.51; d.f. = 32). All these changes, it
must be recognized, occurred against the
expected course of improvement with
neuroleptic treatment. Therefore, even the
nontherapeutic changes during the gluten
challenge which did not reach statistical
significance were probably clinically signif-
icant.

The clinical notes suggested that schizo-
phrenic exacerbation with gluten was par-
ticularly marked in the more seriously ill
patients with a less favorable therapeutic
outcome. Thus five patients, who at the end
of the program were considered as thera-
peutic failures, were all judged to have re-
gressed completely to their pretreatment
levels of pathology during the gluten chal-
lenge. In contrast, of the five patients who
recovered fully, one showed a moderate re-
gression while others showed little or no
regression with gluten challenge. The re-
maining four cases fell in between in terms
of both therapeutic outcome and gluten
effect. At the same time, the pharmacolog-
ical side effects such as the extrapyramidal
reactions were as marked and prevalent
during the gluten period as before or after
it, which suggests that clinical worsening in
the gluten period was probably not due to
impaired absorption or reduced pharma-
cological activity of the neuroleptic medi-
cation.

An analysis of the dosage data indicated
that gluten period changes were not due to
neuroleptic dosage variations. Average
daily doses of haloperidol (/2) in the weeks
before, during, and after the gluten chal-
lenge were, respectively, 19.41, 23.18, and
23.99 mg. The average doses in weeks 6,
10, and 14 of the study, which had figured
in the above analyses, were, respectively,
24.84, 24.19, and 23.71 mg. A correlated ¢-
test showed that week 10 doses did not dif-
fer significantly from a combined average
of doses in weeks 6 and 14.

We conclude that the study hypothesis
was confirmed and that wheat gluten is
pathogenic in schizophrenia. Insofar as
this condition may be linked with celiac
disease, it may be noted that glutamine-
and proline-containing fractions of wheat
gluten are considered as particularly toxic
to celiacs (/3) and that soy flour, which we
used as placebo, although considerably less
rich in these constituents than wheat glu-
ten, has appreciable amounts of them (/4).
If another protein material with less gluta-
mine and proline were used as a placebo,
the gluten effects might be even more ap-
parent than was the case in this study.

Our data do not unequivocally exclude
the possibility that the gluten effect was
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due to inhibition of neuroleptic absorption
or changes in neuroleptic metabolism or
pharmacological action. Such information
as we did have seemed to discount this pos-
sibility. The likelihood that wheat gluten is
a true pathogenic factor is further sug-
gested by reports on the psychiatric char-
acteristics of celiac patients who are
known to be intolerant to wheat gluten and
its analogs (/5). These patients have
been characterized as being turned inward,
difficult in temperament, negativistic,
schizoid, paranoid, rigid and stereotyped,
and repetitious in behavior. More impor-
tantly, it has been noted that these person-
ality features tend to differentiate the ce-
liacs from patients with other disorders as-
sociated with malabsorption and malnutri-
tion, such as cystic fibrosis and ulcerative
colitis. A recent ethological study has
shown that celiacs resemble psychotic
patients in showing increased “‘flight” and
decreased ““play” behavior (16); these be-
haviors diminished when gluten was elimi-
nated from their diet. In susceptible indi-
viduals, therefore, wheat gluten per se
seems able to produce schizoid changes in
personality. This susceptibility may vary,
however, as is well known from variations
in the onset and severity of celiac disease
and is probably reflected in differences
among schizophrenics in terms of both glu-
ten effects and prognosis. In the patients
with poor prognosis, the pathological pro-
cess may be more malignant or may begin
earlier, causing more profound and per-
sistent damage to the personality. How
wheat gluten may contribute to the schizo-
phrenic process is a matter of speculation
at this stage, but it does seem to be an im-
portant exogenous factor which, when
combined with genetic predisposition to
schizophrenia, promotes the development
of this condition.
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