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angiotonin by lymph and plasma involves the 
same mechanism, it is evident that the con- 
centration of angiotonase in lymph is con- 
siderably lower than in plasma. It is not 
known whether the relatively much higher 
angiotonase content of the red blood cells'{ 
is responsible for the higher concentration of 
this substance in plasma, as compared to 
lymph. 
Summary. Cervical lymph and plasma 

from normal dogs were compared as to their 
contents of renin substrate and angiotmase. 
I t  was observed that renin substrate occurs 
in similar concentrations in both lymph and 
plasma, but that the quantity of angiotonase 
present in lymph is considerably less than 
that in plasma. 

The authors arc gratcful to Eleanor Kruger and 
IIelcii Yendelsoii for their excelleiit assistance. 
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Action of Testosterone and Prolactin on the Corpora Lutea of the Rat.* 

C. F. FLUHMANN AND G. L. LAQUEUR. 
Frow tlw Dcpcirtnicnt of Obstetrics and Gynecologg, Stan ford Z'iiircrsil?y Srliool of Medicirte, 

Sail Fraucisco, C'i i l i f .  

In previous it was shown that 
under certain experimental conditions the con- 
tinuous administration of testosterone pro- 
pionate (total dose, 20 to 40 mg) to female 
rats led to the formation of hypertrophied 
corpora lutea such as normally occurs during 
pregnancy. These structures likewise were 
found to have an active function, since decidu- 
omata could be produced in the uteri while 
they were present. At that time we felt that 
the hypertrophy and function of these corpora 
resulted from an excessive secretion of pro- 
lactin due to a direct effect of the testosterone 
on the anterior hypophysis. 

The present report deals with a series of 
experiments designed to determine (1) 
whether large dosages of prolactin lead to 
hypertrophy of corpora lutea, and (2)  whether 
this luteal hypertrophy is necessary tor active 
function, as indicated by the production of 
deciduomata. 

* Supported in part by the Rockefeller Fluid 
Research Fund of Stanford University School of 
Nedicine. Our thanks arc due to Mr. V. Monte- 
sclaros and Nrs. Agncs Cliinn for their technical 
assistance. 

1 Fluhmann, C. F., ;ind Laqueur, G. L., Endo- 
crinology, 1919, 31, 3 i 5 .  

2 Laqueur, G. L., and Flulimann, C. F., Wndo- 
eriitology, 1942, 30, 93. 

Fifty-nine adult female rats of the Stanford 
strain, averaging 110 days of age, were em- 
ployed. Daily vaginal smears of each animal 
were studied for 28 days previous to injection, 
and the first injection was always given during 
late estrus. The injections were administered 
subcutaneously for a period of 10 days. The 
testosterone propionatet was dissolved in 
sesame oil in varying concentrations and given 
in single daily doses of from 0.1 cc to 0.05 cc, 
according to the total dosage indicated in 
Table I. The prolactin was made up in saline 
solutions of varying concentrations and from 
2 to 4 injections were given daily, but each 
consisted of 0.2 cc. The control animals 
received equivalent amounts of sesame oil or 
saline solution. 

On the 5th day the animals were anesthe- 
tized, the abdomen opened, and a silk thread 
introduced for a distance of about 1 cm 
through the lumen of one of the uterine horns. 
The rats were sacrificed on the 11 th day and 
the ovaries, together with sections of the uteri 
taken at  the level of the traumatization with 

t Our thanks are due to the Ciba Pharmaceutical 
Products, Inc., Summit, N.J., for the testosterone 
propionatc (Pcrandren-Ciba) and to the Schering 
Corporation, Bloomfield, N.J., (Lactogcnic Hor- 
mone-Scheriiig) used in this study. 
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TBBLE I. 
Effect of Graded Dosages of I’rolactiii niid Testosterone Propionate on the Size of Corpus 

Luteuin Cells and C o ~ p u s  Luteuin Function. 

Deciduoma reaction 
Mat crin 1 < \ r -  > 

Exp. No. ra t s  injected Total dosage Normal Hypertrophied Segat ive  Positive 

Size of corpora lutea 
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5.0 ” 4 

10.0 ” 5 
20.0 ” 0 

GOO.O 1.U. 3 
1200.0 ’ ’ 3 
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Cainera Lucidn Tracings of Corpora Luten Cells. 

i 
( a )  During diestrus 
(b)  Pregnancy, 16th day 
(c )  ” 18th ’) 
(d) Day of littering 
(e) After 600 I.U. of prolactin 

(g) ” 2400 ” ” ’’ 
(h )  :: 400 ? ’  prolactin and 5 ing testosterone 

( f )  ’ 9  1200 ’ 9  ’ 9  ’ 9  
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the thread, were fixed and stained for histo- 
logic study. 

The results are indicated in Table I. It is 
seen that a total dosage of 1 mg of testos- 
terone propiona te given under these conditions 
failed to produce either hypertrophy of the 
corpora lutea or deciduomata. Deciduomata 
were formed in 2 of 5 animals given 2.5 mg 
and in all animals receiving 5 or 10 mg, but 
hypertrophy of the luteal cells was found only 
when 20 mg of the hormone were given. This 
enlargement is illustrated by the representa- 
tive camera lucida drawings in Fig. .l, where 
it also can be compared with cells of various 
other types of corpora lutea. 

Uniform results were obtained with pro- 
lactin. With 600, 1200, and 2400 I.U., the 
uteri reacted with deciduomata in 9 out of 10 
rats but in no instance was there any enlarge- 
ment of the corpora. 

I t  is significant that the combined adminis- 

tration of 5 mg of testosterone propionate and 
400 I.U. of prolactin produced enlarged cor- 
pora, because at  this dosage level neither hor- 
mone by itself produced this effect. 

Summary. The administration of testo- 
sterone to rats, provided the initial injection is 
given during late estrus, leads to an enhanced 
and prolonged function of the corpora lutea, 
so that deciduomata can be produced by trau- 
matization of the uterus. The minimal total 
dosage necessary to produce this effect is 
between 2.5 and 5.0 mg, given over a period 
of 10 days. If it is increased to 20 mg there 
is, in addition, a marked hypertrophy of the 
corpora lutea cells, similar to that of normal 
pregnancy. 

A similar administration of prolactin in 
total dosages of from 600 to 2400 I.U. pro- 
duces active corpora lutea, as shown by decidu- 
oma formation, but there occurs no hyper- 
trophy of the luteal cells. 
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Inhibition of Experimental Liver Cancer in Rats by Addition of an 
Adsorbent to the Diet. 

A. H. HANSZEN AND W. A. SELLE. 
From the Department of Physiology, lJniversity of Texas, Gulvcstoii, l e x n s .  

The inhibiting influence of yeast, liver, rice 
bran and their extracts on the carcinogenicity 
of the azo dyes has been studied recentiy by 
Sugiura and Rhoadsl who reported that only 
part of the protective factor in yeast could be 
extracted with ether. We have observed that 
the relatively indigestible fractions of the 
foods mentioned, when placed in an aqueous 
solution of the carcinogenic dye known as 
butter yellow (paradimethylaminoazoben- 
zene) , adsorb considerable amounts of the dye 
in az'tfo. I t  therefore occurred to us that part of 
the protective influence of these dietary con- 
stituents on butter yellow cancer might be 
due to reduced absorption of the carcinogen 
and that the incidence of this type of experi- 
mental tumor might be greatly reduced by 

1 Sugiura, K., and Rhoads, C. P., Cancer Re- 
search, 1941, 1, 3. 

the inclusion in the diet of a good, non-toxic, 
indigestible adsorbent, such as the clay, mont- 
morillonite.* 

The present report deals with the adsorp- 
tion capacity for butter yellow of several 
materials which might be suitable for inclusion 
in experimental diets containing this carcine 
gen, together with preliminary results on feed- 
ing one of these (montmorillonite) on the 
incidence and course of butter yellow induced 
tumors. 

The adsorption capacity of the various 
materials for butter yellow, determined by the 

* Montmorillonite ( (Mg, Ca) 0 A1203 5Si02 
nH20) is a natural white clay used by refiners for 
removing undesirable substances from foods and 
petroleum products. That used by us was mined 
in Gonzales County, Texas, and generously donated 
by the Milwhite Company of Houston, Texas. 




