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RAT MAMMARY carcinomas induced by N- 
nitrosomethylurea (NMU) frequently undergo 
regression after bilateral ovariectomy [1-3]. 
In contrast to dimethylbenz(a)anthracene 
(DMBA)-induced mammary tumors [4], these 
regressions continue during perphenazine 
treatment, suggesting that the carcinomas are 
principally estrogen, rather than prolactin, 
dependent  [5]. We now report  that the regres- 
sion of NMU-induced mammary carcinomas 
after hypophysectomy is prevented by 
replacement doses of estradiol and also by 
prolactin administration. 

Mammary tumors were induced in female 
Sprague-Dawley rats by 2 intravenous doses of 
NMU, 5mg/100g body weight given 7 days 
apart, the first being administered when the 
animals were 50 days old. When the surface 
area of 1 tumor had reached approximately 
2 sqcm [1], the rats were randomized to 3 
groups, treated as follows: Group I, untreated 
controls; Group II hypophysectomy by the 
parapharyngeal route; Group III hypophysec- 
tomy plus estradiol benzoate, 5 g g  in 0.2ml 
corn oil given daily by subcutaneous injection. 
The completeness of hypophysectomy was 
confirmed by arrest of body weight gain and 
uterine, ovarian and adrenal atrophy. The 
surface area of the designated tumor was 
determined twice a week for 2 weeks, at which 
time estrogen administration was discontinued 
and the tumors in Group III measured for a 
further 14 days. 

Four other NMU tumor-bearing rats were 
hypophysectomized and the carcinomas obser- 
ved for 7 days, when they had all regressed by 
approximately 50% of their preoperative size. 
Ovine prolactin (supplied by the Pituitary 
Agency, National Institutes of Health) was then 
given in a dose of 1 mg twice daily by sub- 
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cutaneous injection for 7 days. Tumor  
measurements were then continued for a fur- 
ther 14 days. 

Table 1 shows that, in contrast to the controls, 
the tumors of hypophysectomized rats regres- 
sed rapidly after surgery; 9 of 12 were no 
longer palpable by 14 days and the other 3 
were 10-14% of their original size. Treatment '  
with estradiol benzoate slowed or prevented 
hypophysectomy-mediated regression; only 1 
was reduced in size by more than 50%, 2 were 
static and 2 of the 11 had grown by at least 25% 
after 14 days. Fourteen days after cessation of 
estrogen replacement, all tumors had under- 
gone significant regression (Student's paired t 
test: P < 0.001). 

Figure 1 shows the effect of prolactin on the 
4 other tumors that had undergone partial 
regression after hypophysectomy. The growth 
of 3 was clearly stimulated by the hormone, 
while the fourth remained static. All 4 under- 
went second regressions when prolactin 
replacement was withdrawn. 
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Fig. 1. The effect of prolactin administration on the hypophysec- 
tomy-~diated  reffre~iom of 4 tumors, each borne by an 

individual rat. 
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Table 1. The effect of hypophysectomy and estrogen replacement after hypo- 
physectortty on the growth of NMU-induced rat mammary carcinomas 

• i 

Group treatment 
Tumor surface area (cm ~) 

Pretreatment After 14 days 

I Controls (12) 2.08 -+ 0.30 3.83 -+ 1.57* 
II Hypophysectomy (12) 2.35 -+ 0.33 0.09 -+ 0.18" 

III Hypophysectomy plus 
estrogent (11) 2.53 +- 0.54 2.42 -+ 1.53 
Group III off estrogen (11) 
for 14 days - -  0.67 -+ 0.84* 

i l l l  i 

The number of rats and tumors in each group is given in parentheses. 
*Significantly different from corresponding initial surface area by Student's 
paired t test, P < 0.001. 
tEstradiol benzoate 5/~g/day. 

T h e s e  results indicate that  both  es t rogens  
and  prolact in  influence the g rowth  of NMU- 
induced  ra t  m a m m a r y  carcinomas.  T h e  
observed  effect of  es t rogen  is of  par t icular  in- 
terest  because the same dose of estradiol  ben-  
zoate has no effect on the regress ion of DMBA- 
induced  m a m m a r y  tumors  af ter  hypophysec-  
tomy [6]. T o  this ex ten t  m a m m a r y  carc inomas  

induced  by N M U  a p p e a r  to p rov ide  the bet ter  
mode l  for  h u m a n  breast  cancer.  T h e  fai lure of  
1 t u m o r  to re -grow d u r i n g  prolact in  ad-  
minis t ra t ion may  reflect the addi t ional  
r e q u i r e m e n t  for  es t rogen,  or  indicate a need  
for  a second pi tui tary factor,  such as g rowth  
h o r m o n e .  
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