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half hour was 63% for chymotrypsin. and 
8% for trypsin (Fig. I.). 

When both enzymes were incubated in 
aqueous solution at  pH 7.5 ,  79% of the chy- 
motrypsin and 69% of the trypsin remained 
active after one-half hour (Fig. 2 ) .  Since 
the relatively rapid inactivation of trypsin 

cxnnot be attributed to the pH of the intes- 
tinal juice alone! these results suggest that 
trypsin inhibitors(2,3,5) from the pancreatic 
juice are still active in the intestine. It is 
also possible that the enzyme proteins are 
destroyed by proteolytic activity per se. 

Summary. The stability of trypsin and 
chymotrypsin was determined in human in- 
testinal juice. On a weight per weight basis 
at the end of one-half hour as much as 63% 
of chymotrypsin was still enzymatically ac- 
tive while only 876 of the trypsin activity 
could be detected. In fact, 30% of the chy- 
motrypsin still remained at  the end of 2 
hours. 
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Glycyrrhetinic Acid on Female Response to Exogenous and Endogenous 
Sex Steroids.* (27093) 

SHIRLEY I). KRAUS 
Research Institute, Brooklyn College of Pharmacy, Long Island University, Brooklyn, N .  Y .  

The anti-estrogenic activity of beta glycyr- 
rhetinic acid in immature intact as well as 
adrenalectomized rats has been reported ( 1 ) . 
The previous study( 1) was concerned with 
the restriction of the uterotrophic response to 
estradiol benzoate in immature rats with in- 
tact gonads. This investigation was under- 
taken to determine whether the antagonism 

*This investigation was supported by P. H. S. 
Research Grants and from Nat. Tnst. Health. 

--- 

was limited to the uterine response to exoge- 
nous estrogens and whether its effect was de- 
pendent upon the presence of gonads or pitui- 
tary. 

Methods and materials. Rats of the Wis- 
tar strain were maintained under constant 
temperature (25°C) and lighting (12 
hours light) and were fed a Rockland rat diet 
and water ad libitum. Hypophysectomized 
rats received 24 hours after surgery were 
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given 5 %  glucose in the drinking water. 
Beta glycyrrhetinic acidt and some af the 
steroid hormonest were prepared separately 
or together in an ethanol-sesame oil vehicle 
(1). The estradiol benzuate given to hypo- 
physectomized rats and the estrone and es- 
trio1 were prepared separately in sesame oil. 
PMSO was dissolved in isotonic saline. All 
injections were made subcutaneously and the 
control animals received an equal volume of 
vehicle. 

The uterotrophic responses orf intact, ovari- 
ectomized (23 days old) or hypophysecto- 
mized rats (24 days old) to exogenous ster- 
oids (Table I) were determined atter a 3-day 
injection period( 1). Ovariectomy had been 
performed 5 days prior to use; hypophysec- 
tomy had been performed 2 days before use. 

The effect of glycyrrhetinic acid on the 
vaginal estrous response to estradid benzoate 
was determined in adult (100-150 g) ovariec- 
tomized rats 2 weeks after the second priming 
dose with estradiol benzoate. Only rats which 
had responded to 2 successive courses sf 
priming at 19 and 26 days post-operatively 
were used. Vaginal smears were taken a t  48 
and 72 hours and stained with Shorr's differ- 
ential stain (2). 

The uterotrophic response to endogenous 
sex steroids was determined in immature rats 
receiving equine gonadotropin (PMS) or hy- 
pqhyseal gonadotropin 'fro'm a castrated 
male donor parabiont. PMS treated rats (23 
days old) were given a 3-day injection period 
with a total dose of 6 mg of glycyrrhetinic 
acid and 1 or 10 I.U. of PPVIS or a 7-day in- 
jection period with a total dose of 16 mg of 
glycyrrhetinic acid and 10 I.U. of PMS. 
Parabiosis was performed on 23-2 5-day-old 
rats and treatment of the female recipient 
with drug or vehicle was started at 24 hours 
post-operatively. Rats were sacrificed on the 

t Beta glycyrrhetinic acid was supplied by S. B. 
Penick Co., N. Y. 

$ Estradiol benzoate and testosterone propionate 
were supplied by Organon Inc., Nutley, N. J,, es- 
trone and estriol by Parke Davis and Co., Detroit, 
Mich., and progesterone by the Schering Research 
Division, Bloomfield, N. J. 

Q Pregnant mare serum (Gonadogen) was sup- 
plied by Upjohn Co., Kalamazoo, Mich. 

TABLE I.  Glycyrrhetinic Acid on TJterotropliic 
Response of Immature Rats to Exogenous Ster- 

oids." 

Uterine wt, 
Hormone G.A. N mgf S.E. P 

mg 

0 
Estrone .3 pg 

Y ?  2)  

" 3.0 pg 
Y Y  Y3 

Estriol .6 pg 

T.P.  .6mg 
Y Y  Y Y  

?? 1 )  

Y Y  Y ?  

Prog. 3.0mg 
?? ? Y  

0 
0 
E.B. .3pg 

Y 9  1 )  

0 
0 
E.B. .3pg 

Y Y  ?? 

Intact 
0 5 13.8 f .8 
0 10 24.9 fr 1.4 
6 11 20.7 fr 1.4 <.05 >.02 
0 4 54.4 f 1.0 
6 5 43.8 & 3.8 <.02 >.Ol 
0 5 28.1 fr 1.7 
6 5 21.8 fr 1.0 <.02 >.Ol 
0 25 38.9 f 2.0 
6 15 38.6 fr 3.3 

15 9 35.7 f 1.6 
0 10 40.2 fr 1.6 
6 9 37.7 f 3.1 
Ovariectomized 
0 7 15.1 f 1.8 
6 6 15.2 f 2.3 
0 14 73.7 f 4.0 
6 17 57.8 f 2.7 < . O O l  

0 13 13.5 f 4.5 
6 11 11.8 f 4.2 
0 30 43.0 fr 1.8 

H y  pophysectomized 

6 33 42.9 f 1.2 

* 23-24 - day - old rats treated for 3 days. Ovariec- 
tomy performed at 18 days, used at 23 days. Hypo- 
physectomy performed at 22 days, used at 24 days. 
Doses represent total amount. Dose represented' by 
0 indicates animals received an equal volume of 
vehicle. 

10th post-operative day after a total dose af 
6 mg of glycyrrhetinic acid or on the 9th p t -  
operative day after a total dose of 16 mg of 
glycyrrhetinic acid. 

Results. Uterotrophic and vaginal estrous 
responses to  exogenous steroids. Glycyr- 
rhetinic acid significantly antagonized the 
uterine growth response to estrone and estriol 
in immature intact rats, but had no effect on 
uterine response ta testosterone and proges- 
terone (Table I ) .  Glycyrrhetinic acid also 
produced a significant decrease in the utero- 
trophic response of ovariectomized rats to es- 
tradiol benzoate (Table I), 

Vaginal estrous response to estradiol ben- 
zoate was significantly decreased by glycyr- 
rhetinic acid when the drug dose was 20,000 
times the estrogen dose. Though 1.0 pg of 
estradiol benzoate produced 100% cornifica- 
tion in control animals, 2 0  mg of glycyr- 
rhetinic acid reduced this estrous response to 
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31.25% (Y<.OOl)  and 43.75% ( P  .W1) in 
2 separate experiments. There was no evi- 
dence of glycyrrhetinic acid toxicity. 

Uterotrophic response of immature rats to 
endogenous steroids. 

Glycyrrhetinic acid did not antagonize the 
uterotrophic response to endogenous sex ster- 
oids regardless of the source of gonadotropins 
or the dose. Six and 16 mg of glycyrrhetinic 
acid was not anti-estrogenic in immature fe- 
male parabiont recipients nor PMS stimu- 
lated animals. However, 16 mg produced a 
16.78% increase (P<.Ol) in uterine weights 
of the parabiont recipients but not the PMS 
stimulated animal. There was no apparent 
increase in ovarian weight. 

Discussion. The estrogen antagonism with 
glycyrrhetinic acid does not depend upon 
gonads nor adrenals( 1) ,  but does appear to 
depend upon the presence of the hypophysis. 
The anti-hysterotrophic action is restricted to 
exogenous estrogens, but the anti-estrogenic 
effect is not limited to the uterine target or- 
gan. The vaginal mucosa is less sensitive 
than the uterus to the estrogen antagonism 
and the minimum effective ratio of drug to 
estradiol benzoate was 5 times the minimum 
anti-hysterotrophic ratio ( 1 ) . 

The lack of antagonism of endogenous 
steroids may infer that the mechanism of ac- 
tion of glycyrrhetinic acid lies in interference 
with absorption or meta.bolism of exogenous 
estrogen rather than through altering target 
organ response. Th,is effect may be mediated 
through the hypophysis. 

Augmentation of the uterotrophic response 
of female parabionts may have been due to 
a pituitary-adrenal inhibition during pro, 
longed drug adlministration such as has been 
observed with glycyrrhizin( 3 :4). This low- 
ering of the adrenal cortical hormone level 
can augment the estrogen respnse(5). How- 
ever, the adrenal cortical hormone level of the 
PJZS stimulated rat may not have been 
changed due to the effect of PMS on the 
adrenal gland itself (6 ) .  

Summary. Beta glycyrrhetinic acid re- 
stricted the response of the female accessory 
reproductive tract to exugenous steroidal es- 
trogens (estradiol benzoate, estrone and es- 
triol) . It antagonized the uterotrophic and 
vaginal estrous response of ovariectomized 
rats to estradiol benzoate, bnt had no effect 
in hypophysectomized rats. It did not inter- 
fere with the response to other exogenous 
uterine stimulating steroids nor to endoge- 
nous steroids. High doses of glycyrrhetinic 
acid, increased the uterine response of imma- 
ture parabiont recipients though similar doses 
had no effect in the FMS stimulated animal. 
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Chlorpromazine Inhibition of the Positive Intermediary Potential." (27094) 

WILLIAM A. KRIVOY AND DONALD C. KROEGER (Introduced by Edwin L. Smith) 
Departments of Pharntacology, Baylor University College of Medicine, and 

UnivPrsity of  Texas D ~ t ~ l a l  Branch, Houston, Texas 

Gasser and Graham( 1 )  described a psi- alterations in the central excitatory state. 
Using different technics, Lloyd and McIntyre 
( 2 )  reinvestigated the positive intermediary 
ptential  and found that it resulted lfrom an 
increased negativity which originated in sec- 
ondary neurons of the spinal cord as a resid- 

t h e  potential of long duration recorded from 
spinal cord. termed this the positive 
intermediary potential and associated i t  with 

*This research was supported by funds from 
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