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Swmmary. Testosterone propionate, introduced in pellet form 
into intact, castrated or partially hypophysectomized immature male 
Anolis carolinensis, elicits both male and female sexual behavior, 
the latter including submission to copulation and display of a dis- 
tinctive neck reflex. Testosterone-treated males fight more actively 
than controls, and the assumption of male or female behavior is ap- 
parently related to position as dominant or subordinate in fights 
among the group. Testosterone affects the reflexes involved in the 
copulation posture so that they are maintained in exaggerated form 
after the escape of the partner. 
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Bile Acids and the Pulmonary Tumor Incidence in 

A Strain Mice. 

L. W. LAW.* (Introduced by C. C. Little.) 
From the Roscoe B. Jacksow Memorial Laboratory, Bar Harbor, Maine. 

The principal bile acids of the higher vertebrates are hydroxy 
derivatives of cholanic acid, a compound which can be obtained in 
vitro from sterols by degradation. The bile acids as well as sterols 
have cond,ensed carbon ring molecules to which are attached side- 
chains in a position such that a new 6-membered ring can be formed 
so as to give the carcinogenic 1 :2-benzanthracene ring system 
without any molecular rearrangement or migration of groups within 
the molecule. In 1934 it was shown' that such a ring closure to the 
1 :2-benzanthracene system had occurred in the formation of de- 
hydronorcholene from desoxycholic acid. Upon dehydrogenation 
of this product methylcholanthrene, a highly carcinogenic sub- 
stance, was formed. Later2 it was shown that methylcholanthrene 
could be obtained from cholic acid, the chief acid of human bile. 

These discoveries led to tests for carcinogenic properties of the 
bile acids with conflicting results. Application of desoxycholic acid 
in alcohol or benzene to the skin in a large series of mice gave com- 
pletely negative results. Injections swb cutevz of 70 mg desoxycholic 
acid in sesame oil produced sarcomata in 3 of 10 mice at a late 
date.3 This experiment was repeated using the C3H strain of 
' Finney-Howell Foundation Medical Research Fellow. 
1 Cook, J. W., and Haslewood, G. A. D., J. Chem. Soc., 1934, 428. 
2 Fieser, L. F., and Newman, M. S., J .  Am. Chem. Soc., 1935, 57, 961. 
3 Cook, J. W., Eennaway, E. L., and Kennaway, N. M., Natura, 1940, 145, 627. 



mice, a very suceptitlle straiii to iiiductioii of subcutaneous tumors 
by carcinogens. Seven spindle-cell tumors were obtained in 208 
days, the first appearing- 155 clays after receiviiig- a total of 28 mg- 
in 6 injections. Shear obtained completel!- negative results fol- 
lowing- injections siih cziteu: of both cliolic and desoxycholic acids. 
Gliiroii reported that transplaiitalde fihrosarconiata were induced 
in a high perceiitage of rats and mice following injections of desoxy- 
cholic acid, l 1 0 ~ e ~ e 1 -  nu furtlier details of this work have been 
p i  b 1 i shed . 

The purpose of this prelimiiiary report is to record the respoiise 
of lungs of A strain mice to 2 bile acids? injected subcutaneously. 
The Jackson Laboratory A strain has a high incidence of pulnioiiary 
tuniors.4 Spontaneous tumors in mice under 9 months of age usually 
appear as single nodules just underneath the pleura, whereas multiple 
nodules appear very early in mice treated with carcinoge~is.~ Equal 
nutiibers of pedigreed iiiales a i d  feiiiales Were used and kept sepa- 
rate. One esperiiiieiital group was given a total dosage of 10 nig 
cholic acid dissolved iii olive oil. The first injection was given at 
the age of oiie iiioiitli aiid 3 siu1)seclueiit in jectioiis were given within 
the following 3 months. ,A secoiid experimental group was given tlie 
same dosage of sodium (lesosj-cliolate. The aiiinials were killed at 
9 months of age, 8 months following initial injections. Lung 
nodules were looked for grossly under the dissecting microscope 
and liistological confirmation was made of nodules. 

From Table I it can be seen that sodium desoxycholate has in- 
creased the 1)ulnioiiary tunior incidence ( P < .O l  ) and increased tlie 
iiuniher of nodules found in tlie lung. In this experimental group 
there appeared a fi1)rosarconia in an aiiinial 7 months of age. S p n -  
taiieous sarcomata are rare in A strain nice and none have been 
recorded as appearing- at this age. There was 110 effect of cliolic 
acid on tlie pulnioiiary tunior incidence. 

TABLE I. 
R,espoiiw of Lungs of Strain A Mice to Bile Acids. 

Mean No. 
T reatirient KO. mice No. lung tumors % lung tumors nodules in lung 

8,odium desoxycliolate 20 16" 80.0 3.0 
Cholic acid 30 14 46.7 1.4 
Controls 38 18 47.3 1.9 

*One mouse killed at 8 months-fibrosa reom3. 

t Supplied through the courtesy of Dr. Oliver Kamm, P u k e ,  Davis & Co. 
Q Eittner, J .  J.? I'wb. Renlth Ilep., 1939, 34, 380. 
3 hiidervont, H. E., Pub. Health Xep.,  1937, 52, 304. 
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Mice of strains C3H, C57 black, and A”, kiiown to be anioiig 
the most susceptible to subcutaneous growths after application of 
carcinogens, have not as yet (10 iiionths) given any sulxutaneous 
tumors following similar treatment with cholic acid a i d  sodiuni 
desoxycholate. 

A study of the effect of larger doses of desoxycholic acid 011 pul- 
monary tunior incidence in L\ strain mice is being continued. 

Su~znzclry. A significant increase in the iiicideiice of pulmoiiary 
tumors is recorded in A strain mice following subcutaneous iii- 
jectioii of 10 nig sodiuni desoxycholate. No such response was in- 
dicated following similar treatment with cholic acid. 
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Histophysiological Study on Activity of Stellate Cells of 
Frog Liver.” 
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V(ZlLia.  

Activity of stellate cells in the liver ordinarily is tested by their 
capacity to incorporate microscopic or subniicroscopic particles, 
e. g., colloidal trypaii blue. In isolated perfused frog liver this 
uptake is shown to be an active process by the fact that it is re- 
versibly suppressed by addition to the perfusion fluid of an anes- 
thetic or of iodoacetic acid.’ Also, the color uptake is stopped by 
perfusing, for a short time, with Ringer’s solution, but reappears 
upon the addition of serum or of various protein bodies.’V ’* ’ While 
studying the influence of surf ace-act ive and nonpolar-polar organic 
conipounds on erythrocytes, muscles, nerves, liver, kidney,“ we 
were reminded of the statement of A. J .  Clark5 that the strikingly 
beneficial effect of serum on the heart of a frog, which has become 

* This work has been supported by grants from the Ella Sachs Plotz Foundation 
and from the Faculty Research Committee, University of Pennsylvania. Activating 
compounds were supplied by E. I. du Pont & Company, by Riedel-de Haeii and by 
the American Cyanamid Corporation. 
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