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Occurrence of Urinary Calculi in Inbred Strain (C3H) of Mice 
Treated with Estrogen. 

E I ~ V A K D  L. BURNS AXD J O ~ I N  R. SCIIENKEN. (Introduced by 
Kenneth L. Burdon.) 

Yroiii tlrr 7)rpccrtment of Pathology a d  Bocteriology, School of Medicine, 
Louisionn Stutc Univcrsity, ,Yew Orleairr. 

We have observed in male niicc of the C3H* strain many of the 
pathologic changes in the genitourinary tract reported by previous 
investigators', ' 9  to follow the injection of large doses of estrogen. 
We have also observed the occurrence of urinary calculi. 

One hundrcd fifty-one male animals were injected subcutaneously 
at the age of 2 wceks with I'rogynon-L: (cstradiol benzoate in a solu- 
tion of sesame oil). Twenty-three animals werc given 2 doses each 
of 1500 rat units on alternate days. One liundrcd fourteen were in- 
jected with 100 rat units at weekly intervals for I ,  8, 12, 16, and 20 
weeks. In both groups treatment was terminated at the end of these 
intervals. In 11 other mice similar weclily injections wcre continucd 
for periods varying from 21 to 35 weeks. Sixty-ciglit female and 28 
male C3H mice wcrc usctl for controls. Thc diet consisted of fresh 
Purina dog chow, with lcttuce approximatcly once a week. Water 
was always available through a drinking tube. 

In 41 espcrimental animals which dicd or were sacrificed the pres- 
ence of calculi was determined I)\- dissection of the urinary tract and 
roentgen-ray study of the dissected specimens. All the calculi proved 
radio-opaque. Since an accuratc antcniortem diagnosis of stones had 
frequently been made by palpation of the bladder through the ab- 
dominal wall, a census was taken of thc entire colony, and roentgeno- 
grams were made of all mice in which stones could be palpated. 

Calculi occurred in 1 (4.1%) of the 96 control mice, and in 50 
(33.1%) of the 151 injected mice. All animals under 5 months of 
age were discarded in our additional calculations for 3 reasons: (1 )  
Only 5 of the 55 injected mice less than 5 months old developed 
calculi. (2) Thc incidence of calculi in the injected animals rose 
from 14.3% in the fifth to 66.6% in the sixth month. (3)  None of 

* Tlic parmt :rnimnls wcrc obt:iincd from thc Roscoe B. Jackson Memorial 
Laborntory at Bnr Harbor, Maine. 
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the control animals under 5 months of age developed calculi. Of the 
20 male and 43 female controls in this selected age group, 4 (6.3%), 
all females, developed stones. Of the 96 injected males in this age 
group, however, 45 (46.8%) developed calculi. 

The incidence of stones varied according to the dose of estrogen 
administered (Table I). The  mice injected with 100 rat units for 
more than 20 weeks, and those given a total of 3,000 rat units in 2 
injections on alternate days, showed a relatively low and almost equal 
incidence of stones. Mice which had had 9 to 20 weekly injections of 
100 rat units showed the highest incidence. 

No. weekly doses 100 rat units Above 3000in 
estrogen 4 5-8 9-12 13-16 17-20 20 3doses 

No. animals with stones 3 7  7 9 11 3 3 
% animals with stones 23 58 78 81 73 23 22 

-- _..__ 

The data now available would seem to indicate that stones ap- 
pear at an earlier age in iiijected than in control animals. The average 
age of control animals above 5 months of age without stones was 11 
months, 7 days, and of the 4 female controls with stones 11 months, 
17 days. The average age of the injected male mice without stones, 
however, was 8 months, 25 days, and of the 45 with stones 8 months. 

The location and appearance of the calculi differed in the injected 
and the control mice. In the latter urinary stones were found only in 
the bladder. In the injected mice most of the stones were in the blad- 
der, but occasionally they appeared in the urethra, ureters, and kid- 
neys. 

In the injected mice all the calculi were white, chalky in appear- 
ance, moderately soft, and sometimes laminated. Usually from 3 to 
10 were present in the bladder. The individual stones varied in size 
from tiny, gravel-like fragments to concretions 0.5 cm in diameter. 
Often several calculi were cemented together with a soft, chalky ma- 
terial or a tenacious mucoid substance, to form a cast of the entire 
bladder. In control animals the stones were hard, smooth, discrete, 
and uniformly 2 to 3 mm in diameter, and not more than 4 were 
present in any instance. 

Summary. Urinary calculi occurred in 33.1% of the 151 strain 
C3H male mice treated with estogren, and in 4.1% of 96 controls. 
The highest incidence was noted in mice 5 months of age or older, 
which had received from 9 to 20 weekly injections of 100 rat units. 
The calculi appeared at an earlier age in the treated animals. 


