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globulin present.® On the other hand, if a
considerable amount of thrombin is released
prior to the effect of the anticoagulant it may
actually destroy part of the Ac-globulin. To
guard against these difficulties the procedure
described in this paper for drawing blood was
followed carefully. Sodium citrate is also
preferable to oxalate as an anticoagulant be-
cause Ac-globulin is more stable in stored
citrated dog plasma than in oxalated plasma.

It is certainly possible, or even probable,
that the effect of dicumarol on the coagula-
tion mechanism is not restricted to prothrom-
bin and Ac-globulin alone. Conflicting re-
ports’®! have been presented as to the sus-
ceptibility of fibrinogen to dicumarol and a
variation in serum antithrombin titer has also
been proposed.!> From the observations re-
ported here it is seen that dicumarol has, in
addition to its paramount function of lower-

10 Irigsh, U. D., and Jaques, L. B., 4Am. J.
Physiol., 1945, 148, 101.

11 Peters, H. R., Doenges, J. P., and Brambel,
C. E., Southern Med. J., 1948, 41, 526.

12 Hurn, M., Barker, N. W., and Mann, F. D,,
Am. J. Clin. Path., 1947, 17, 712,
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ing the prothrombin concentration, a second-
ary effect upon the coagulation mechanism
through its reduction of Ac-globulin early in
the period of dicumarol therapy. The definite
drop in Ac-globulin which occurs following
initiation of therapy should contribute at that
time to the prevention of clot formation.

Summary. In human patients receiving
dicumarol the plasma Ac-globulin level may be
depressed by 20-50% following initiation of
therapy. Individual variation was note-
worthy. A gradual return to normal concen-
trations of Ac-globulin occurs within 3 weeks
as therapy is continued and the prothrombin
is maintained at a low titer. No appreciable
difference from normal was found in the Ac-
globulin values of patients who had been on
dicumarol therapy for 1 to 14 months.

Dogs receiving larger dicumarol doses than
were administered to human patients showed
a similar Ac-globulin response and a more
marked reduction in prothrombin. A period
of slightly lowered Ac-globulin activity in the
dog is followed by a temporary rise to levels
above normal.
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Indoleacetic Acid Studies in Man.*

HERBERT P. SARETT.

From the Nutrition Besearch Laboratory, Department of Medicine, Tulane University School
of Medicine, New Orleans.

Corn products have usually been present in
diets which have been associated with the
etiology of pellagra in man,! blacktongue in

* A preliminary report was presented at the
meeting of the Ameriean Society of Biological
Chemists, March, 1947. (Fed. Proc., 1947, 8,
288).

This work was aided by grants from the Nutri-
tion Foundation, TIne., the Williams Waterman
Fund of the Research Corporation, and the United
States Public Health Service.

1 F¥razier, E. L., and Friedemann, T. K., Quart.
Bull. Northwestern Univ. Med. School, 1946, 29,
24,

dogs,? and nicotinic acid deficiency in rats.3
It has been shown that the role of corn in the
development of these deficiency syndromes
is not due only to the low nicotinic acid con-
tent of the corn?*3 Other factors may be

2 Handler, P., Proc. Soc. Exp. BioL. AND MED.,
1943, 52, 263.

3 Krehl, W. A, Teply, L.
C. A., Science, 1945, 101, 283.

4 Aykroyd, W. R., and Swaminathan, M., Indian
J. Med. Res., 1940, 27, 667.

5 Krehl, W, A., Teply, L. J,, Sarma, P. S., and
Elvehjem, C. A., Science, 1945, 101, 489.

J.,, and Elvehjem,



INDOLEACETIC ACID STUDIES IN MAN.

the low tryptophane content®®7 and the pos-
sible presence of a “pellagragenic” agent®®
which could inhibit the utilization of nico-
tinic acid or the conversion of tryptophane to
nicotinic acid.

The experiments on rats by Kodicek, Car-
penter, and Harris® in 1946 suggested that
the growth depressing or “pellagragenic” effect
of corn may be due to its content of indole-3-
acetic acid. In the present experiments the
effect of indoleacetic acid supplements on
nicotinic acid and tryptophane metabolism in
man was evaluated by a study of the urinary
excretion levels of nicotinic acid, tryptophane,
and related metabolites, by subjects main-
tained on a controlled diet. While this work
was in progress, other laboratories reported
that indoleacetic acid had no effect on the
growth of rats 12 or on the excretion of
N'-methylnicotinamide (N'-Me) by rats.!®
Kodicek, Carpenter, and Harris'® have also
been unable to duplicate their earlier results
with indoleacetic acid.

Experimental. The subjects were ward
patients who were found to be free of com-
plicating organic disease as determined by
clinical and laboratory examinations. They
were maintained in a separate metabolism
ward and were permitted to be ambulatory.
The wheat diet, which was used to maintain
these subjects has been employed in other
nicotinic acid and tryptophane studies.”*
This diet, which was planned to provide 2400
calories, contained 248 g of unenriched wheat

6 Singal, S. A., Sydenstricker, V. P., and Little-
jotm, J., Fed. Proc., 1947, 6, 422,

7 Sarett, H. P., and Goldsmith, G. A., J. Biol.
Chem., 1947, 167, 293.

8 Woolley, D. W., J. Biol. Chem., 1946, 163, 773.

9 Kodicek, E., Carpenter, K. J., and Harris,
L. J., Lancet, 1946, 2, 491,

10 Krehl, W. A., Henderson, L. M., de la Huerga,
J., and Elvehjem, C. A, J. Biol. Chem., 1946,
166, 531.

11 Krehl, W. A., Carvalho, A., and Cowgill, G.
R., Fed. Proc., 1947, 6, 413.

12 Rosen, F., and Perlzweig, W. A., Arch. Bio-
chem., 1947, 15, 111.

138 Kodicek, E., Carpenter, K. J., and Harris,
L. J., Lancet, 1947, 2, 616.

14 Sarett, H. P., and Goldsmith, G. A., J. Biol,
Chem., in press.
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products and supplied 43 g of protein, 430
mg of tryptophane, and 6 mg of nicotinic acid
per day. Only 109% of the total protein was
of animal origin. Variations in food intake,
which were necessary in order to adjust the
caloric intake, were recorded. After suitable
control periods on these diets, indole-3-acetic
acid (Eastman) was added as a supplement
with dinner and supper.

Twenty-four-hour urines were collected in
amber bottles containing 15 ml of glacial
acetic acid, stored in the refrigerator and
pooled in 48-hour periods for analysis of
creatinine, nitrogen, thiamine, riboflavin, nico-
tinic acid, N'-Me, and tryptophane by meth-
ods previously described.’* Since it has been
observed that in rats and humans who had
received tryptophane supplements, the ap-
parent nicotinic acid content of the urine was
markedly increased by autoclaving with strong
acid,’*1% the urines in two of the present
experiments were autoclaved in the presence
of 1 N H,SO, for 30 minutes prior to assay
of nicotinic acid. Another metabolite, which
appeared in the urine of subjects who had
received extra tryptophane, has tryptophane-
like activity for L. ergabinosus but is extract-
able from urine (at pH 4) by ether.* Ether
extraction was tried in a few of the present
experiments in an effort to detect any increase
in this metabolite after indoleacetic acid ad-
ministration.

Indoleacetic acid was estimated only in
those urines obtained after administration of
this substance, using the method suggested
by Tang and Bonner.* In this test trypto-
phane gave 0.7% of the color obtained with
indoleacetic acid while indole produced 14%
and xanthurenic acid 1.3% of the indoleacetic
acid color. About 10 to 15 mg of indoleacetic
acid per day was found by this method in
urines collected from the subjects during the
basal period. Since many indole derivatives
which appear in urine may interfere with this
test, these basal values were not considered to
be reliable.

15 Singal, S. A., Briggs, A. P., Sydenstricker,
V. P., and Littlejohn, J. M., J. Biol. Chem., 1946,
166, 573.

16 Tang, Y. W., and Bonner, J., 4drch. Biochem.,
1947, 13, 11.
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Results. The values obtained in the
analyses of the urine in these experiments are
presented in Tables I, IT and III. The sub-
ject for the experiments shown in Table I,
and IIT was a 30-yr.-old male (W.H.) and in
Table II a 47-yr.-old female (J.H.) The
subjects were maintained on the basal wheat
diet for 8§ days before the supplements of
25 to 200 mg of indoleacetic acid were given.
Since corn is reported to contain 20 to 100
mg of indoleacetic acid per kg'™'® 25 mg of
indoleacetic acid represents that found in
0.25 to 1.2 kg of corn while 200 mg of indole-
acetic acid is equivalent to that obtained
from 2 to 10 kg of corn products.

The creatinine and nitrogen excretion re-
mained fairly constant in each experiment
and are an indijcation of the completeness of
urine collection and the constancy of the diet.
The levels of thiamine and riboflavin excreted
decreased rapidly, as has been found with
other subjects on this diet,'* and were
not affected by the indoleacetic acid adminis-
tration. For the sake of brevity, the above
findings are shown only for the experiment in
Table I.

The urinary nicotinic acid values obtained
by microbiological analysis of the diluted urine
were not significantly changed throughout the
course of the experiments. The nicotinic acid
values which were obtained aiter autoclaving
the urine with acid (Tables II and IIT)
also remained relatively constant. The slight
increase in excretion of this metabolite at the
end of the period of indoleacetic acid ad-
ministration (Table II) is of questionable
significance. Tryptophane is the only known
compound which, when added to the diet,
leads to an increase in excretion of this acid-
hydrolyzable nicotinic acid-like compound.*:15

The excretion of N’-Me is at present the
main index of nicotinic acid metabolism. In
the present experiments there were no sig-
nificant changes in excretion of N’-Me after
administration of indoleacetic acid. In pre-
vious studies it has been shown that replace-

17 flaagen-Smit, A, J., Leech, W. D., and Ber-
gren, W. R., 4m. J. Botany, 1942, 29, 500.

18 Berger, J., and Avery, G. 8., Am. J. Botany,
1944, 31, 199.
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ment of 190 g of the wheat of this diet by
corn products resulted in a marked decrease
in excretion of N’-Me."!* This may have
been due to the presence of an inhibitor in
the corn,® or to the lower tryptophane con-
tent of the corn as compared with the wheat,
or to a combination of these factors.

Tryptophane excretion increased slightly
in all 3 experiments following the administra-
tion of indoleacetic acid and decreased to
approximately the basal level after the sup-
plementation was discontinued. The pres-
ence of indoleacetic acid in the urine could
not account for the increased tryptophane
values. Relatively high levels of indoleacetic
acid (0.1 mg/ml) in the microbiological assay
have been shown to have a slight stimulatory
effect upon the utilization of tryptophane by
L. arabinosus*® However, urines which were
diluted for analysis of tryptophane, supplied
less than 50 y of indoleacetic acid for each
10 ml assay tube. Experiments in this
laboratory show that 20 of 500 y of indolea-
cetic acid per 10 ml assay tube has no activity
for L. arabinosus in a test which can detect
less than 0.2 y of tryptophane and has no
significant effect on tryptophane utilization.
However, the metabolism of indoleacetic
acid, either in the intestine or in the body,
may lead to the formation of other compounds
which can replace tryptophane or stimulate
the utilization of tryptophane by L. arabino-
sus. Only 70 to 138 mg of indoleacetic acid
were found in the urine after oral administra-
tion of 200 mg of indoleacetic acid (Tables 11
and TII).

Extraction of some of the urines with ether
showed (Tables IT and IIT) that the increase
in tryptophane excretion after indoleacetic
acid supplementation was not due to the
ether extractable tryptophane-like substance
which is found in the urine after tryptophane
administration.1*

Discussion. In the present experiments
the addition of up to 200 mg of indoleacetic
acid per day to a low protein diet appeared
to have no significant effect on nicotinic acid
utilization or on the conversion of trypto-

19 Handler, P., and Kamin, H., PRoc. Soc. Exe.
Bror. AND MED., 1947, 66, 251,
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phane to nicotinic acid as evidenced by the
excretion of nicotinic acid and N’-Me by man.
Rosen and Perlzweig!? showed that indolea-
cetic acid had no effect on the excretion of
N’-Me by rats receiving a basal diet alone
or with tryptophane supplemients. Others
have also been unable to obtain depression
of rat growth by inclusion of indoleacetic
acid in the diet, although the addition of
corn or protein low in tryptophaone has
retarded growth.!®3 The replacement of a
portion of the wheat diet by corn products
has been shown to decrease the excretion of
N’-Me by man."** This effect may be due
to the lower tryptophane content of the corn
as compared with the wheat or to the pres-
ence of an unidentified inhibitory agent in
the corn.®

The increase in excretion of tryptophane
compounds by man after the ingestion of
indoleacetic acid may be due to the conversion
of indoleacetic acid to a substance which has
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tryptophane-like activity for L. arabinosus.
It is also possible that indoleacetic acid
may have some effect on tryptophane meta-
bolism in man which is separate from the
tryptophane-nicotinic acid relationship. In
rats, indoleacetic acid cannot replace trypto-
phane as a growth stimulant, when added to
a diet deficient in tryptophane and nicotinic
acid.'0-13

Summary. The addition of 25 to 200 mg
of indoleacetic acid per day to a diet low
in protein and nicotinic acid appears to have
no significant effect upon the utilization of
tryptophane and nicotinic acid by man as
evidenced by urinary excretion studies.

The author wishes to thank the following people
for their cooperation in these studies: Drs. Grace
A. Goldsmith and Roy E. Butler for clinical as-
sistance, Janice Gibbens and Winifred Bouvet for
planning and supervising the diets, and An-
toinette Dingraudo, Carol Haas and Janice Loeb
for their technical assistance.
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Changes in Circulating Eosinophils in Man Following Epinephrine,
Insulin, and Surgical Operations.*

Joun H. LaracH anp TaoMmAs P. Army. (Introduced by Ephraim Shorr.)
From the Department of Medicine, New York Hospital, and the Cornell University Medical
College, New York City.

Forsham and his associates! have reported
that pituitary adrenocorticotropic hormone
(ACTH) produces a fall in circulating eosino-
phils which is dependent upon normal adrenal
cortical function. Long and Fry? had pre-
viously demonstrated that epinephrine stim-
ulates the adrenal cortex of the rat, and that
this effect is mediated by the anterior pitui-
tary. For these reasons we have studied the
effects upon the circulating eosinophils of

* Aided by a generous gift from Mr. John L.
Given.

1 Forsham, P. H., Thorn, G. W,, Prunty, F. T.
G., and Hills, A. G., J. Clin. Endocrinol., 1948, 8,
15.

2 Long, C. N. H, and Fry, E. G, Proc. Soc.
Exp. BroL. AND MEp., 1945, 59, 67.

epinephrine, and later of insulin and of surgi-
cal operations. Studies have been made upon
healthy persons, patients with adrenal and
pituitary insufficiency, and patients with ‘“dis-
eases of adaptation” such as essential hyper-
tension and nonspecific colitis.

While this study was in progress, eosino-
penia after intravenous epinephrine and insu-
lin was reported by Godlowski,* and Thorn
and his associates® reported that intravenous
epinephrine reduced the eosinophil count in

3 Selye, H., J. Clin. Endocrinol., 1946, 6, 117,

4 Godlowski, Z. Z., Brit. Med. J., 1948, 1, 46.

5 Recant, L., Forsham, P, H., and Thorn, G. W.
Read at the thirtieth mecting of the Association
for the Study of Internal Secrctions, June 18,
1948.



