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Controversial reports have appeared re-
garding the functional state of the adrenal
cortex in mental diseases. In schizophrenia,
hypoactivity of the adrenal cortex has been
claimed (1-6) and denied(7-10). One reason
for this controversy might have been the dif-
ferent diagnostic criteria of the workers. The
present investigation deals with functional ac-
tivity of the adrenal cortex in patients suffer-
ing from schizophrenia, paranoia, depression
and mania. Eosinopenic response to injected
epinephrine was used as the test in all the
diseases. In some of the schizophrenic pa-
tients eosinopenic response to injection of
ACTH and urinary excretion of 17-ketoster-
oids were also determined.

Methods. Patients were selected from Lum-
bini Park Mental Hospital at Calcutta. Nor-
mal subjects were male and female nurses of
the same hospital. Patients with composite
diagnosis like depression with paranoia, pa-
tients complicated with arteriosclerosis, psy-
chosis, general paralysis of the insane, thyro-
toxicosis with psychosis were avoided. The 4
groups of patients were selected according to
the following basic features: Schizophrenia
starts insidiously at adolescence and pro-
gresses slowly. There is gradual personality
deterioration with disorders of feeling,
thought, conduct and memory, and with-
drawal of interest from environment. Para-
nota is a focal personality disorder with de-
lusion formation without much deterioration
of personality. Hallucination may be pres-
ent. Power of reasoning remains relatively
unimpaired, but does not accord with the

existing surroundings and patients do not real-
ize the absurdity of their delusions or hallu-
cinations. Mania is associated with elated
mood with emotional instability. There is
flight of ideas and psychomotor hyperactivity.
Megalomanic ideas may be present. Depres-
sion. Patients suffer from depressed mood
and retardation of thinking process. Slug-
gishness of psychomotor activity, sense of
guilt, self-reproach and self-depreciating ideas
are often present. In the schizophrenic group
stress was given to the basic features, and dif-
ferent sub-classes of this group were not in-
cluded. In manic depressive psychosis, im-
portance was given to the nature of manifes-
tation at time of study and patients of this
group were included in either mania or de-
pression. .3 cc of epinephrine hydrochloride
(1/1000) was injected subcutaneously in
early hours of morning before breakfast and
blood collected from anticubital vein in ox-
alated tubes both before and 4 hours after
injection. Eosinophils in blood samples were
counted by the method of Menneman et al.
(11). In 8 schizophrenic patients, who did
not improve with insulin shock and electric
convulsion therapy, 25 mg ACTH was in-
jected subcutaneously and eosinophils were
counted in the blood samples collected before
and 4 hours after the injection. In these pa-
tients 17-ketosteroids in 24 hour urine sam-
ples were extracted and estimated by the
method of Davidson et al.(12).

Resuits. Tables I-IIT summarize the re-
sults. Eosinophils of patients suffering from
schizophrenia and mania were significantly



188

TABLE I. Blood Eosinophils and Their Reduction
4 Hours after Subeutaneous Injection of .3 cec Epi-
nephrine Hydrochloride (1/1000).

Eosino- Reduction
phils /em of eosino-
blood he- phils (%)
fore epi- after
Subjeets nephrine ¢ ¢pinephrine ¢
Normal (15) 386 + 32* 63 +2
Schizophrenia(26) 498 + 37 3.1 31+3 10
Paranoia (21) 300 +22 23 63 +2 0
Depression (10) 188 + 32 45 75 + 3 3.3
Mania (15) 566 + 75 23 24+ 3 11.8

* Mean + stand. error.
Figures in parentheses indicate No. of subjeets.

TABLE TI. Blood Eosinophils and Their Redue-
tion 4 Hours after Subeutancous Injection of 25

mg ACTIL.
Reduction of
Eosinophils/em eosinophils
blood hefore (%) after
Subjeet ACTH ACTH
Normal (15) 380 + 31 63 + 2
Sehizophrenia (8) 622 + 126 31+ 6

TABLE IIT. 24-Hour Urinary Exeretion of 17-
Ketosteroids (mg).

Subjeets 24-hr urinary 17-Ks (mg)
Normal (15) 16.94 + 91
Sehizophrenia (8) 3.39 + .63
t 12.3

higher than the counts in normal persons.
Eosinopenic response to injections of epine-
phrine was significantly lower in patients suf-
fering from schizophrenia and mania, higher
in depression, and did not differ from normal
subjects in pdtients suffering from paranoia.
Eosinopenic response to injection of ACTH
was lower in schizophrenia. Urinary excre-
tions of 17-ketosteroids were significantly
lower than those of normal Indians(13).
Discussion.  Schizophrenia. All patients
had possibly hypofunctioning adrenal cortex
as evidenced by eosinopenic response to
epinephrine and ACTH and urinary excretion
of 17-ketosteroids. Epinephrine may directly
depress the eosinophil count as has been ob-
served by Thorn(14) but the depression was
less in schizophrenics than normal subjects.
ACTH also produced less depression of eosino-
phil count in schizophrenics than normal per-
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sons. Eosinopenic response to epinephrine
and ACTH was qualitatively similar in both
schizophrenics and normal persons. It is,
therefore, likely that epinephrine acted in-
directly through the pituitary by liberating
ACTH and eosinopenic response to epine-
phrine may be considered as a suitable test for
determination of functional activity of the
adrenal cortex in schizophrenia. Average
daily urinary excretion of 17-ketosteroids in
patients suffering from schizophrenia was 3.39
mg: corresponding excretion in normal sub-
jects of the same economic and social status
was 16.94 mg. Patients were between 21 and
35 years of age. The depressed output of 17-
ketosteroids was, therefore, possibly not due
to the aging process(15). It, however, might
have been a non-specific reflection of chronic
disease. The contradictory reports on func-
tioning of the adrenal cortex by various work-
ers might be due to the different diagnostic
criteria followed in placing a patient suffering
from mental diseases under schizophrenia.
Patients suffering from mania also showed
diminished activity of adrenal cortex. The
finding was similar to that reported by Leh-
man ef al.(16). Symptoms similar to those
of mania are usually seen in prefrontal leu-
cotomised subjects. Vargha et al.(17) ob-
served that after leucotomy operation eosino-
phils of blood increased. It might be that
leucotomy depressed functional activity of
the adrenal cortex. As the pituitary-adrenal
axis is regulated by the hypothalamus, a dis-
order in the relation between prefrontal cor-
tex and hypothalamus in mania might be re-
sponsible for the malady.

The type of mental reaction in depression
is the reverse of mania. Hyperactivity of the
adrenal cortex was observed in patients suf-
fering from depression. From the psycho-
logical point of view superego is hyperactive
in cases of depression. The somatic structure
responsible for superego activity in all proba-
bility lies in the prefrontal area of the cerebral
cortex. The symptoms of depression might
be due to hyperactivity of prefrontal cortex.
In depression, therefore, the possible site of
depression might be in the cortical hypothala-
mic relation leading to increased pituitary
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adrenocortical activity. The functions of
adrenal cortex were normal in paranoia. In
this disease the psychical disturbance is lim-
ited within certain spheres of mental organiza-
tion and condition of stress is less in compari-
son with other psychotic diseases. The func-
tional activity of the adrenal cortex, therefore,
possibly did not change. Diminished urinary
excretion of 17-ketosteroids in schizophrenia
might be due to hypofunction of testes Leydig
cells, of adrenal cortex or of both these or-
gans. Hemphill ef al.(18) observed degenera-
tive changes in the testes of schizophrenics
and changes in most patients were similar to
those of the testes of hypophysectomized ani-
mals. Urinary excretions of 17-ketosteroids
also decreased both after electric convulsion
therapy(18,19) and prefrontal leucotomy
(18). The disorder in schizophrenia seems
likely to be in the cerebral control of pitui-
tary.

Summary. Eosinopenic response to injected
epinephrine was studied in patients suffering
from schizophrenia, paranoia, depression and
mania. FEosinopenic response was lower in
cases of schizophrenia and mania, higher in
depression and normal in paranoia. Eosino-
penic response to injected ACTH which was
studied in 8 schizophrenic patients was very
low. 24-hour urinary excretion of 17-ketos-
teroids by these schizophrenic patients was
also very low.

We are indebted to Dr. T. C. Sinha, Superintendent
of Lumbini Park Mental Hospital of Calcultta, for
kind permission to work with patients of the hospital.

Potentiating Effects of Reserpine on Thyrotoxicity in the Rat.*

189

1. Pincus, G., Hoagland, H., Freeman, H,, Elmad-
jian, F., Romanoff, A. B., Psychosom. Med., 1949,
vil, 74.

2. Stein, M., Ronzoni, E., Gildea, E. F., Am. J.
Psychiat., 1951, v108, 450.

3. Benda, P. H., Encephale, 1951, v40, 228.

4, Faurbye, A., Vestergaard, P., Kobbernagel, P.,
Nielsen, A., Acta. Endocrinol., 1951, v8, 215.

5. Seliger, H., Ther. Umsch., 1954, vi1, 54.

6. Binswanger, H., Meier, L., Schweiz. Med. Wschr.,
1953, v82, 513.

7. Pechstein, H., Psychiat. Quart., 1952, v26, 425.

8. Reiss, M., Hemphill, R. E., Early, D. F., Maggs,
R., Cook, E. R, Pelly, J. E,, J. Clin. Exp. Psycho-
path., 1953, v5, 236.

9. Heidrich, R., Hampel, R., Psychiat. Neurol.,
1933, v5, 236.

10. Parsons, E. H., Glidea, E. F., Ronzini, E., Hul-
bert, S. Z., Am. J. Psychiat., 1949, v105, 573.

11. Henneman, P. H., Wexler, H., Westenhaver,
M. M, J. Leb. Clin. Med., 1949, v31, 107.

12. Davidson, R. A., Koets, P., Kuzell, W. C., J.
Clin. Endocrinol., 1947, v7, 202,

13. Das Gupta, S. K., Singh, H., Indian J. Med.
Res., 1956, v44, 31.

14. Thorn, G. W., Trans. & Studies Coll. Physicians
Phila., 1952, v19, 95.

15. Pincus, G., Dorfman, R. 1., Romanoff, L. P.,
Rubin, B. L., Bloch, E, Carlo, J., Freeman, H,
Rec. Prog. Horm. Res., 1955, v11, 307.

16. Lehman, M. E, Turski, M., Cleghorn, R. A,
Canad. Med. Assn. J., 1950, v65, 325.

17. Vargha, M., Tass, Gy., Huszak, 1., Psychiat.
Neurol. u. Med., 1954, v6, 29.

18. Hemphill, R. E., Taylor, A. L., Recent Prog-
ress in Psychiatry, 1943, 410.

19. Alexandre, H., Ferreira, A., J. Brazil. Psiquit.,
1951, v1, 203,

Received April 28, 1958. PS.E.B.M, 1958, v99.

(24291)

BeEnjaMIN H. ErsHOFF
Department of Biockemistry and Nutrition, University of S. California, Los Angeles

Considerable data are available indicating
that reserpine under various experimental con-
ditions has an anti-thyroid effect. Thus
Kuschke and Gruner(1l) reported that large

* Communication No. 458 from Dept. of Bio-
chemistry and Nutrition, Univ. of S. Calif.

doses of reserpine prevented the increase in
oxygen consumption produced by parenter-
ally administered thyroxine in rats. De
Felice et al.(2) observed that reserpine re-
duced oxygen consumption of euthyroid and
hyperthyroid guinea pigs. A direct in vitro



