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psychological investigations were conducted on

the subjects of this study who were patients in
the Elgin State Hospital. The experimental design
was such that the effects of diets restricted in their
contents of thiamine and riboflavin for three full
years eould be continuously observed. A special build-
ing housed the patients, and very satisfactory facili-
ties ‘were provided for continuous supervision and
rigid control of diets. All food was prepared in a
diet kitchen adequately staffed with full-time workers.
The diets were analyzed frequently, and the service
was so arranged that the subjects of separate groups
were served separately. Care was taken that the pa-
tients were not harmed by the diets or the study. The
more important observations are reported here in
brief. A full report is contemplated later.

BIOCHEMICAL, CLINICAL, neurological, and

Thirty-six male patients were selected from the
State Hospital population. The need for persons who
would be in continued residence for a prolonged
period of time influenced the selection. The subjects
were divided into two main groups: (1) patients
whose ages ranged from 58 to 78 years and (2)
younger patients who were from 24 to 42 years of
age. Each of these groups was divided into three
subgroups, designated as Groups A, B, and C, respec-
tively. At the beginning of the project there were
three groups of seven old men and three groups of
five young men. Each person in the A groups re-
ceived a daily diet containing approximately 2,200
calories, which was apparently adequate in all the
essentials except thiamine, of which approximately
400 pg. were present, and riboflavin, of which the diet
contained about 900 ug. Those in the B groups re-
ceived the same diet except that a daily supplement
of yeast extract was given which contained approxi-
mately 6 mg. of thiamine and 1.3 mg. of riboflavin.
The members of the C groups received the regular
hospital diet which they ate ad lib.

The eclinical effect of this moderate restriction of
thiamine and riboflavin on subjects of the A groups
was at no time more than minimal. Noticeable, how-
ever, in these subjects, young and old, was a gradually
increasing self-imposed restriction of activity, a dull-
ing of interest and of ambition, a diminished desire
to please, and a lessened tendeney to bantering aad
playfulness. The statement applies to the general
behavior of the subjects when left alone. Attempts
to measure these changes of behavior by psyehological
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tests were thwarted to a large extent by compensations
effected when the subjects were confronted by the
conditions of the tests. The skin of several subjects
of the younger group became thinner and lost elastic-
ity, these changes imparting an appearance of age-
ing. The lips showed drying, thinning, and increased
wrinkling. A more objective abnormality, noted
within nine months from the beginning of the diet
and persisting for more than two years, was an un-
usual elevation in the levels of lactic and pyruvie
acids in blood obtained under standardized conditions
of exercise and glucose load. Some abnormality in
the levels of lactic and pyruvic acids in the blood
occurred within the first three months.

At the beginning of the third year of the study
the subjects of both B groups, whose diets previously
had been supplemented with a yeast extract, were
placed on a diet which was more rigidly restricted in
content of thiamine and riboflavin than the diets of
the subjects of the A groups. This provided 200 ng.
of thiamine and 800 ung. of riboflavin. Among the
subsequent observations on these subjects were the
following :

(1) The levels of lactic and pyruvie acids in the blood
were elevated under the standardized condition of exer-
cise and glucose load. The standardized condition re-
ferred to consisted of climbing of stairs 60 minutes after
ingestion of 1.8 grams of glucose/kg. of body weight.
The concentration of lactic and pyruvie acids in the
blood was increased more than in the subjects of the A
groups, whose intake of thiamine was moderately re-
stricted. This became apparent about three months after
the diet of 200 pg. of thiamine was started and was
followed shortly by the development of clear-cut clinical
evidence of thiamine deficieney.

(2) Effects on the circulation, nervous system, and
gastrointestinal tract were acute to subacute in onset.
Among the circulatory effects was a nonpitting swelling
of the facial skin, especially of the eyelids, which could
be observed in subjects who did not develop pitting
edema of the lower extremities. Budding of the blood
vessels into the cornea with plexus formation in its
periphery also was observed in a few subjects. Mental
changes were characterized chiefly by loss of inhibitory
control and a tendency to interpret distressing somatic
changes in a paranoid fashion.

(3) A diagnostic tool which proved useful was an
apparatus designed to study vibration sense. This ap-
paratus made it possible to apply various frequencies to
the external malleolus and the soft part of the big toe.
The amplitude of the vibration was kept constant. The
vibration sense in the lower extremities decreased mark-
edly as the nutritional deficiency progressed.

(4) Psychologically, the patients on the more deficient
diets (200 pg. of thiamine/day) manifested exaggera-
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tions of their psychotie complaints and showed distinet
changes in attitudes toward their environment,

(5) Marked individual differences in response to the
diets were observed in both old and young groups, not
only in time of onset of symptoms but also in the degree
of resulting abnormality. The subjects who gave evi-
dence of vitamin deficiency early manifested abnormali-
ties which were greater in degree than those observed in
others who were affected more slowly. Especially was
this true with respect to the cardiovascular system. In
general, the older persons were affected earlier and more
severely than were the younger.
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Recovery when yeast extract providing 6 mg. of
supplementary thiamine was added to the diet was
dramatie, especially in the subjective fields of appetite,
general feeling tone, pain, and paresthesia. The levels
of lactic and pyruvie acids after the standardized con-
ditions of exercise and glucose rapidly returned to
their predeficiency levels. Likewise, patellar reflexes
which had been lost ecommenced to return soon after
the yeast extract was added to the diet. On the other
hand, return of the Achilles tendon reflex was very
slow.
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