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Production of Uterine Tumors in the Guinea Pig by Local 
Implantation of Estrogen Pellets. 

W. H. PEKLOFZ:* -\sI) R. KURZROK. 
From tlac Harrisolb Departnient of St(rgi(*nl Xesearch, School of Medicine, Univer-  
sity of Pennsglvanin, and Dcpart i,icttt o f  Obstetrics and Gynecology, College of 

Physicians and JIzi~:c~co~s, Columbia Universi ty .  

Observers have long noted a relationship between ovarian activity 
and uterine fibroniyoniatous tumors in the human, and recently 
several workers have 1)eeii ahlc t o  produce similar growths in the 
uteri of guinea 1,igs.' The latter has been accomplished by the 
regular subcutaneous injection o f  large amounts of estrogenic sub- 
stances over long periods o f  tiiiic. (18% of their injected aninials 
showed uterine fihroicls. 1i.e n.ere interested in determining- 
whether the iiiiplantation o f  crystalline estrogen locally in the uterus 
would give rise to fibroiiiyoiiiatc )us growths in a higher percentage 
of instances than has been fortiid with suhcutaneous administered 
estrogen. Pellets of estrndiol bcn,xiute, each weighing approximately 
3 mg were implanted in the uterine horn of each of 12 adult virgin 
female guinea pigs. This was done by carefully raising the peri- 
toneum from the uterine niuscle and placing the pellet into the pocket 
thus formed. black silk suture served both to close the poclcet 
and act as a marker. 111 6 o f  thcsc guinea pigs small pellets of cork 
or Imraffin were introduced iii a similar nianner into the opposite 
liorii. These aiiinizls were Icft untlisturhecl for 32 to 150 days and 
were then sacrificed. 

In 3 other pigs a black silk suture was eniployed to close empty 
pockets and an injection of estradiol benzoate of 10,000 R.U. was 
administered subcutaneously every 20 days for a total of 60,000 R.U. 
In 2 additional animals we iniplanted 3 mg pellets of cstvoirr into the 
uterus, and iii 5 pigs 3 nig pellets of testosterone proprionate. 
Finally, in 2 animals a pellet of cstrtxdiol bensonfc was placed in one 
horn of the uterus aiid a testosterone propionate pellet in the other. 
-111 of these aiiimals were kept under observation for 150 days and 
then sacrificed. 

Rrswlts. Seven unopcratecl controls were normal. In the 12 
guinea pigs in which estradiol lmizoate pellets were implanted into 
one horn of the uterus, either alone or with a paraffin or cork control 
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in the second horn, fibroniyomatoua tumors were f ouiid surrounding 
the estrogenic pellet in 9 cases. No tumors were found around the 
cork or paraffin implants. Hydrometria were observed in 6 of the 
animals and were associated with hydrosalpinx in 2 cases. Yyo- 
metria alone were noted in 2 pigs and were associated with hydro- 
metria in 2 others. Fibroniyomatous tumors were therefore observed 
in 75% of the animals. 

The 3 pigs injected with estradiol benzoate subcutaneously in 
which silk sutures were introduced into the uterine peritoneum 
showed no niasses. The 2 animals in which estrone pellets were 
implanted showed no tumors and the 2 animals in which estrogenic 
and androgenic pellets were implanted showed tumors only at the 
sites of the implantation of the estrogenic pellets. 

kkroscoyically, the firm gray tuniors were composed of varying 
amouiits of niuscular, fibrous, and collagenous tissues. The smaller 
ones contained a large proportion of muscle fibers but the larger 
ones consisted predominantly o f  fibrous tissue. In many scattered 
areas throughout the entire uterus, fibrous tissue replacement of 
uterine niuscle was noted, particularly near the implanted estrogenic 
pellet. Many of these areas had associated with them collagenous 
deposition. The collagen was found particularly at the periphery 
of the fibrous tissue and appeared to be the first step in the replace- 
ment of muscle by fibrous tissue. Other microscopic changes re- 
sembled those previously described by niany workers. The endo- 
metrial glands were cystic, showing widespread degeneration and 
necrosis leading in several cases to pyometria. The cervical epi- 
thelium was hyperplastic showing increased keratinization and down- 
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FIG. 1. 
Life size drawing of the uterus before implantation and the same uterus 150 

days after the implantatim of 3 mg of estradiol Benzoate. 



F I G .  2. 
‘This section ( l o w  1 m w r )  W;I< t:ik(w so to iiic.lude n snitill tuiiior :tiid the 

nc1j:icent uteru>. 

growths into the submucosa with pearl formation. The vagina was 
also markedly cornified with thickening of the prickle cell layer and 
peiietratioii o f  epithelial cords into the submucosa and pearl for- 
ni a t i on. 

Small pellets ( 1  f estradiol hetizoate implant ecl locally Srr m u o r ~ t .  
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into the uterus produced fibromyomatous tuniors in 9 out of 12 
guinea pigs (757%) after intervals varying from 32 to 150 days. 
Estrone in the same concentration did not produce tuniors in 2 
animals. From the findings made in 2 additional animals, it appears 
that androgen niav have a tendency to limit the extent to which the 
estrogen is able to produce these tumors. 

\\’e wish to thank Miss Jane Sinelser and Miss Anne Hammet for 
preparing the histological material and Mr. George Snielser for 
his advice aiid assistance. 

lye are indebted to Prof. E. P. Watson and to Dr. Carl Eachniaii 
for their help aiid criticism in preparing this material, and to Mr. 
Fred Roseberry for his careful drawings. The hormones used in 
these experinieiits were furnished by the courtesy of Mr. Robert 
llautner of the C:iha Pharmaceutical Products, Incorporated. 
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Androsterone Effect on Pituitary and Mammary Gland.* 

R. Y .  REECI.:. 
F ~ v m  the Dcymtinent of Dairy Husbundry, New Jcwey Bgriculti~.ral Ezper immt  

Station. 

Two estrogens. estrone aiid estracliol benzoate,’ aiid one androgen, 
testosterone propioiiate,2 have been shown to augment the lactogeii 
coiiteiit of the rat pituitary glaiitl. These substances arle likewise 
capable o f  iiiducing mammary gland growth. The administration 
of aiidrosterone,3p ’ however, has produced no detectable growth of 
the rat nianiniary gland. It was, therefore, of much interest to 
determine the iiiflueiice of aiidrostei-one oil the lactogeii content of the 
pituitary gland. 

Thirty sexually mature rats were ovariectoniizect a i d  paired on 
the basis of body weight. One of each pair was injected subcu- 
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