1082

Beta-Glycyrrhetinic Acid on the Adrenal
Ascorbic Acid of Unstressed and Stressed
Immature Female Rats

THE structural’ and pharmacological?-¢ similarity
between glycyrrhetinic acid and adrenal corticoids
has been reported. Glycyrrhetinic acid resembles the
corticoids In mineralocorticoid?3, anti-inflamma-
tory*5, anti-cestrogenic® and anti-leukemic® activity.
Since the glycoside, glycyrrhizin, has an inhibitory
action on the pituitary-adrenal system’®, it was
of interest to ascertain whether tho aglyconse,
glyeyrrhetinic acid, exerted similar action.

In this investigation, adrenal ascorbic acid as a
parameter of pituitary-adrenal activity was de-
termined in both stressed and unstressed animals
which had received short-term or prolonged admin-
istration of glyeyrrhetinic acid. Beta-glycyrrhetinic
acid (supplied by S. B. Penick Co., New York) was
prepared in a vehicle of 1 part ethanol and 9 parts
sesame oil. Immature CFN rats (23-24 days old
and weighing 35-40 gm.) received subcutaneous
injections of either 2 mgm. of glycyrrhetinic acid or
an equal volume of vehicle (02 c.c.). Animals
received three daily doses of the vehicle or drug as
short-term administration. Prolonged administration
consisted of 7 days of treatment with vehicle or
drug according to the dosage schedule in Table 1. The
specific stressor agent of 0-5 mgm./kgm. histamine
was administered intraperitoncally 1 hr. before death.
Animals were killed by decapitation. Both adrenals
were cleancd, weighed and homogonized in 3 per
cent metaphosphoric acid. The adrenal ascorbic acid
was determined according to Bessey’s mothod! in
unstressed and stressed animals of both experi-
mental groups.

Short-term administration of B-glycyrrhetinic acid
(total dose 6-0 mgm.) had no cffect on the responso
of the adrenal gland to the resting adrenocortico-
trophic hormone (ACTH) secretory-rate nor did it
impair the production of endogenous ACTH in
response to a stressor. There were no differences
between the ascorbic acid contents of unstressed
treated and control animals nor stressed treated and
control animals (Table 1).

Prolonged administration of glycyrrhetinic acid
(total dose, 160 mgm.) significantly altered the ad-
renal ascorbic acid of the resting gland (Table I).
There was a significant incrcase (120-47 pgm./100
mgm.) in the adrenal ascorbic acid content of un-
stresscd treated animals (Table 1). This might have
indicated depression of adrenal corticoid output
either through decreased ACTH secretion or decreased
responsiveness of the adrenal gland. There wus no
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evidence for the latter since there was no impair-
ment of the pituitary-adrenal stress response (Table
1). The dogree of adrenal ascorbic acid depletion in
response to stress was the same in treated (31-43 per
cent) and control (37-02 per cent) animals. The
differences between the two groups remained the
same, however (11899 pgm./100 mgm.). The
pituitary of treated animals was capable of respond-
ing to a stressor agent with an increased ACTH
secretion equivalent to the controls and the adrenal
gland was likewise capable of a response to increased
endogenous ACTH., Prolonged administration of
glycyrrhetinic acid therefore inhibited the socretory
rate of the unstimulated pituitary. This inhibition
was adequately overcome by the specific stressor
histamine.

This work was supported by U.S. Public Health
Service grant 4-4597 from tho National TInstitutes
of Health.

VoL. 193

SEmLEY D. Kraus

Research Institute,

Brooklyn College of Pharmacy,

Long Island University,

600 Lafayette Avenus,
Brooklyn 186,
New York,

1 Beaton, J. 1L, and Spring, ¥, 8., J. Chem. Soc., 3126 (1855).
2 Pelser, H. E., Willebrands, A. ¥., van der Heide, R. M., and Groen,

J., Metab., Clin. and Ezp., 2, 322 (1953).
3 Hassan, W., Palumbo, J. F., and Elmadjian, ¥, J., J. Amer, Pharm.

Assoc., Sei. ILd., 43, 551 (1954).

‘ Fu(mcy,)R. 8. H., and Somers G, F., J. Pharm. Pharmacol., 10, 613
1958).

®Kraus, 8. D., J. Pharm. Pharmacol., 12, 300 (1960).

® Logemann, W,, Lauria, F., Cudkowicz, G., and Franceschino, J.,
Nature, 187, 607 (1960).

* Kraus, 8. D., J. Ezp. Med., 108, 415 (1957).

8 Kraus, S, D., J. Exp. Med., 108, 325 (1958).

*Carpetti, G., and Magnani, B., Qior. elin. med., 34, 649 (1963).
10 Bessey, 0. A., J. Biol. Chem., 126, 771 (1938).

Cholinergic Activity of Atropine

ATrROPINE in suitable doses has been shown to
potentiate the action of acetylcholine, and to possess
anticholinesterase propertics®:2, In addition, hyos-
ecyamine is known to have cholinorgic properties on
the frog roctus muscle!, We have confirmed that
atropine, in small doses, potentiates acetylcholine
both #n wivo, when the toxicity of acetylcholine is
measured in mice, and @n vitro, on the guinea pig
ileum.

Groups of 5 male mice weighing 18-22 gm. were
injected intraperitoneally with atropine 15 min.
beforo receiving an intraperitoneal injection of

Table 1. EFFECTS OF GLYCYRRHETINIC ACID ON ADRENAL ASCORBIC ACID TN UNSTRESSED AND STRESSED IMMATURE FEMALE RaTs
Group 1* Group 2% Diflerence
| between
Adr. asc. Diff. from Adr, asc. Diff. from groups P
rgm. /100 gm. control P #gm. {100 gm. control P lond 2
Unstressed control (7) 490-40 + 40-11 (11) 47804 + 30-60 12:30 N.8.
Treated (6) 473-562 + 35-27 ~16-88 N.S8. (9) 598-04 + 27-85 +120-47 <001 125-52 <0-02>0-01
Stressed controlf (7) 847-78 + 2655 (11) 301-08 + 27-11 36-75 N.8.
Treated (7) 812-80 1 22-85 —-87-28 N.8. {11) 410-02 £ 13-65 +118-09 < 0-001 97-72 <0:001
Depiction control$ 142-62 (20-08%) 177-01 (837-02%)
Treated 182-22 (34-25%) +10-60 N.S. 188-02 (31-43%) +11-48 N.S.

*Group 1: 23-24 day old rats treated for 8 days. Dally administration of 2 mgm. of glycyrrhetinie acid or 0-2 c.c. of vehicle subcutaneously,

Total dose 6-0 mgm. killed on 4th day at 25-28 days of age.
$Group 2: 28-24 day old rats treated for 7 days.

Daily administration of 2

. of glyeyrrhetinic acid or 0-2 c.c. of vehicle subcutaneonsly

for 6 days. Double dose on 7th day. Total dose 16:0 mgm. killed on 8th day at 30»%1 days of age.
$Stressor: 0-5 mgm. histamine base /100 gm. body-weight intraperitoneal 1 hr. before killing.

unstressed minug stressed

x 100

§Depletion: Unstressed minus stressed. V'er cent calculated as

unstressed
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