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The effect of different conditions of illumination on the proper t ies  of a transplantable ra t  m a m -  
mary-g land  carc inoma (RMK-1) and on the efficacy of its hormone therapy was studied. In 
darkness  the percentage of successful  takes was reduced, the ra te  of growth of the RMK-1 tu- 
mor  was slowed, and the efficacy of es t rogen therapy of the mammary-g land  carc inoma was 
increased considerably.  It is suggested that the increased efficacy of t rea tment  of the RMK-1 
tumor in darkness  can be attributed to changes in functional activity of the hypo tha lamic -p i tu -  
i tary system.  
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The mechanism of the anti tumor action of large doses  of es t rogens  and androgens on mammary-g land  
ca rc inoma  consis ts  essent ial ly  of depression of the production of pituitary gonadotropic hormones  [2, 7, 8]. 
The wr i te r  showed previously that in darkness  the activity of the hypothalamic -p i tu i t a ry  sys tem of r a t s  is 
reduced,  and the react iv i ty  of the pituitary gonadotropic function to the inhibitory action of es t rogens  and 
androgens is increased  [5, 6]. This suggested that changes in the conditions of illumination could influence 
the efficacy of hormone therapy of m a m m a r y  gland carc inoma.  However, in the f i rs t  step it was neces sa ry  
to find out whether changes in the conditions of illumination are  ref lected in the course  of m a m m a r y  gland 
ca rc inoma  itself. 

The object of the present  investigation was to study the effect of darkness  on transplantabil i ty and 
growth of mammary -g l and  carc inoma in ra t s  and of the efficacy of its hormone therapy. 

E X P E R I M E N T A L  M E T H O D  

Exper iments  were ca r r i ed  out on 123 sexually mature  female r a t s  weighing initially 150-200 g. A 
transplantable strain of r a t  mammary -g l and  carc inoma (RMK-1), obtained f rom the Labora tory  of Experi-~ 
mental  Endocrinology, Institute of Experimental  and Clinical Oncology, Academy of Medical Sciences of the 
USSR [3, 4, 7], was used as the experimental  model of hormone-dependent  mammary-g land  carc inoma.  A 

TABLE 1. Percentage  of Takes and Size of Developing 
Tumors  in Rats with Transplanted Mammary-Gland  
Carc inoma and Kept Under Different Conditions of 
Illumination 0Vl • m) 
Conditions of Number of Percentage of suc- Size of tumor on lOth 

_ day (in em 3) illumination rats I ~ u ~  tgkes of 

oro  i 23 I 7070 Darkness 38 50,0• 8.0 
P <0,05 

0,93• 
0.40~0,14 

<0,05 
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TABLE 2. Effect  of Es t rogen  The rapy  on Growth of Transp lan tab le  
Rat  M a m m a r y - G l a n d  Tumor  (RMK-1) under Different  Condit ions of 
I l luminat ion 

Experimental conditiom 

Control (0.5 ml physiological 
saline) , . _ 

Ordinary illumination + dihyarost~1- 
bestrol (5 mg implanted subcutaneously) 

Pl--S 
Or~fifiary illumination + dihydrostilbes- 

trol (5 mg implanted subcutaneously) 
P]--3 
P2--3 

N u m -  
ber  of 
rats 

14 

15 

15 

Mean 
weight of 
tumor(ing] 

16,0~3,2 

8,8• 1,33 
<0,05 

2,7~0,63 
<0,01 
<0 O1 

Inhibition 
of _growth 
(in ~to) 

45,0~ 13,2 

83,0 +-- 10, I 

<0,05 

Percen t  
absorption 

m 

6,6-----6,6 

46,6 ~ -- ! 1,9 

<0,01 

/ 

7 / f  1 
/ / 

/ / / /  

i 1 I l 1 

12 ~ 77 

Fig.  1. Dynamics  of growth 
of m a m m a r y  gland c a r c i n o m a  
(RMK-1) in r a t s  kept in o r d i -  
na ry  dayl ight  (1) and in d a r k -  
ness  (2). A b s c i s s a -  day af ter  
t ransp lan ta t ion  of RMK-1 ; 
ord ina te  - m e a n  volume of 
tumor  (in cm3; M �9 m) 

suspens ion  of tumor  t i s sue  in phys io log ica l  sa l ine  (1 :5)was  in jec ted  
subcutaneously  in a dose of 0.5 ml .  This volume of tumor  s u s p e n -  
s ion contained about 2 mi l l ion  tumor  ce l l s .  Af te r  t r ansp lan ta t ion  of tumor  
the r a t s  were  divided into two groups,  one of which was kept  in a 
darkened  room,  and the other  under  o r d i n a r y  condit ions of i l l umina -  
tion in the animaI house. The pe rcen tage  takes  of the RMR-1 tu-  
mor ,  the d imens ions  of the developing tumros ,  and the dynamics  of 
growth of the m a m m a r y  gland c a r c i n o m a  were  inves t igated.  To 
study the r a t e  of growth of the R M R : I  tumor  under  d i f ferent  condi -  
t ions of i l luminat ion,  the volume of the tumor  was m e a s u r e d  in the 
expe r imen ta l  r a t s  on the 10th, 12th, 14th, 17th, and 19th days  af te r  
t ransp lan ta t ion  [13]. 

In spec ia l  e x p e r i m e n t s  7 days  af ter  t ransp lan ta t ion ,  when tu-  
mor  nodules measu r ing  0:3-0.5 cm 3 could a l r eady  be palpated in 
mos t  of the r a t s ,  5 mg d i h y d r o s t i l b e s t r o l  was implanted subcutane-  
ously and these an imals ,  as in the p rev ious  exper imen t s ,  were  d i -  
vided into two groups ,  kept under d i f ferent  condi t ions of i l l umina -  
tion. The expe r imen t  l a s t ed  14 days.  The an ima l s  were  k i l led  and 
the pe rcen tage  inhibition of growth of the tumors  was ca lcu la ted  
f rom the i r  mean weight [10]: 

M c -- M e 
%T = Mc • 100, 

where  Mc is the mean weight of the tumor  in the cont ro l  group and Me i ts  mean weight in the exper imen ta l  

group. 

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The r e s u l t s  of the inves t igat ion of the effect  of d a r k n e s s  on development  of the m a m m a r y - g l a n d  c a r -  
c inoma in r a t s  a re  shown in Table 1 and Fig.  1. 

In d a r k n e s s  the pe rcen tage  of success fu l  takes  of the tumor  was reduced  and the tumors  grew more  

slowly.  

As  Table  2 shows, the eff icacy of e s t rogen  therapy given to an imals  kept in d a r k n e s s  was  a lmos t  
twice as  high as  under  o rd ina ry  condit ions of daylight.  In da rkness ,  moreove r ,  comple te  absorpt ion  of the 
tumor  o c c u r r e d  as  a r e s u l t  of e s t rogen  therapy  in 7 of the 15 r a t s ,  compared  with only one of the r a t s  kept 

in o r d i n a r y  daylight .  

The i n c r e a s e  in the eff icacy of t r e a tmen t  of the m a m m a r y  gland c a r c i n o m a  in d a r k n e s s  can tenta t ive ly  
be explained by changes in the hormonal  ac t iv i ty  of the p i tu i t a ry  gland [1, 11, 12]. Since s t r a in  RMK-1  r e -  
ac t s  to hormonal  fac tors ,  including a change in p i tu i t a ry  gonadotropic  ac t iv i ty  [7-9], d a r k n e s s  could be a 
factor  i nc rea s ing  the ef f icacy  of hormone therapy  of mammar]c-g land c a r c i n o m a  in r a t s .  
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