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Daily admin is t ra t ion  of 0.57 ~g d ie thy ls t i lbes t ro l  propionate  (DESP) to hemicas t r a t ed  ra t s  
inhibited by 48% compensa to ry  hyper t rophy  of the ovary  (CHO) in 3-month-old  animals  but 
by only 3% in 18-month-old  r a t s .  After  injection of phenytoin, L-dopa,  epi thalamin,  or  phen- 
fo rmin  concurren t ly  with this s a m e  dose of DESP into old ra t s ,  inhibition of CHO amounted 
to 65-98%. L-Dopa and epi thalamin produced the same  effect  when injected into the th i rd  ven-  
t r ic le .  The r e su l t s  of these expe r imen t s  indicate the functional nature of the age changes in 
hypothalamic sensi t iv i ty  to e s t rogens .  
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An inc rease  in the threshold of hypothalamic sens i t iv i ty  to inhibition in the reproduct ive ,  e n e r g y - p r o -  
ducing, and adaptive s y s t e m s  with age has been shown prev ious ly  [3, 5-7]. A number  of ex terna l  fac tors  
capable  of inducing or intensifying age changes and, in pa r t i cu la r ,  certai,a carc inogens  [2, 4] also r a i s e  the 
threshold of hypothalamic sensi t iv i ty .  It thus becomes  n e c e s s a r y  to look for  substances  that could inc rease  
the sens i t iv i ty  of the hypothalamus to regu la to ry  fac tors .  Bes ides  the p rac t i ca l  impor tance  of such sub-  
s tances ,  the i r  effect  could extend our ideas on the actual  mechan i sm of the inc rease  in the threshold of hypo- 
tha lamic  sensi t ivi ty .  

FXPERIMENTAL METHOD 

Exper iments  were  ca r r i ed  out on 484 female  albino ra t s .  The left ovary  was removed  f rom the ani- 
mals  at the age of 17-19 months and, s ta r t ing  f rom the day of operat ion,  once a day for  7 days a subcutane-  
ous injection was given of 0.57 pg  d ie thy ls t i lbes t ro l  propionate  (DESP) or 0.1 ml vegetable  oil, together  
with an injection of one of the following subs tances :  L-dopa (20 mg, in t raper i toneal ly) ,  phenytoin (22.5 mg 
by mouth), r e s e r p i n e  (0.03 rag, in t raper i toneal ly) ,  phenformin (5 mg, by mouth),  and epi thalamin (an acet ic  
acid ex t rac t  of bovine pineal  glands, 2 rag, subcutaneously).  Young (3 months) female  ra t s  se rved  as an ad-  
dit ional cont ro l .  In a spec ia l  s e r i e s  of exper imen t s  L-dopa (10 pg) and epi thalamin (25 #g) were  injected 
into the th i rd  ven t r i c l e th rough  s t e r eo tax ica l ly  inser ted  cannulas.  Control  animals  rece ived  an injection of 
5 # 1 physiological  sal ine through cannulas .On the eighth daya f t e r  hemicas t r a t i on  the an imals  were  decapi-  
tated and the degree  of compensa to ry  hyper t rophy  of the ovary  (CHO) was de termined.  

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 dose of DESP sharp ly  inhibiting CHO in 3-month-old  r a t s  was ineffective in old animals  (Table 1). 
These observa t ions  ag ree  with others  in which the dose of es t rogen  which comple te ly  inhibited CHO in 18- 
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TABLE 1. Effect of Various Pharmacological  Agents on Inhibition 
of CHO by Diethylsti lbestrol  Propionate 

Conditions 

Control 
3-month-old rats 
17-19-month-old rats 

L-Dopa 
Phenytoin 

Epithalamin 

Phenforrnin 

Reserpine 

.o o 

+ 

+ 

T 

No. of 
['ats 

77 
78 
31 
34 
12 
14 
25 
30 
20 
20 
20 
19 
15 
15 

Weight of 
left ovary 
(in rag) 

26,3-----0,8 
28,3~ 1,0 
45,8-+ 1,7 
41,6-+ 1,8 
43,1-+3,5 
46,1-+2,7 
47,8-+ 1,7 
49,4~ 1,9 
48,8-+2,3 
46,2-+ 3,5 
50,1-+3,1 
54,2-+3,4 
47,6-+2,5 
46,7~2,3 

Weight of 
right ovary 
(in mg) 

40,1 + 1,2" 
34,6-+0,8* 
53,5-+2,2" 
47,2~2,4" 
57,9• 
45,6--+2,7 
54,6------ 1,9" 
51,7-+2,2 
59,1-+4,1' 
40,9z2,5 
52,4-----3,8 
54,4-----4,5 
47,1-+3,9 
41,0--2,3 

CHO (right) in % 

59,0---+3,2 
31,0~ 3,4"I" 
22,6~6,5 
21,9~8,2 
33,8~5,5 
4,7~8,41" 

19,4~4,4 
6,8~ 4,3'I" 

22,5~7,2 
0,4~ 7,01" 
7,3~4,65 
1,7-+4,2 

--0,5~5,0~ 
--8,9-+5,3 

* Difference f rom figure for left ovary significant (P < 0.05). 
Difference f rom corresponding figure for ra ts  of the same group, 

but not receiving estrogen, significant (P < 0.05). 
$ Difference f rom corresponding figure for old control  ra ts  signifi- 
cant (P < 0.05). 

n=25 n=26 n=20 
0 t Z 3 4 5 6 1 2 3 

Fig. 1 Fig. 2 

Fig. 1. Effect of drugs on ability of es t rogen to inhibit CHO in old rats  : 
1) control  (3 months); 2) control  (17-19 months); 3) L-dopa; 4) phenytoin; 
5) epithalamin; 6) phenformin. Unshaded columns - n o  estrogen given; 
shaded columns - DESP given. Here and in Fig. 2, ordinate -- degree of 
CHO (in %). In each group the value of CHO in rats  not receiving es t ro -  
gen is taken as 100%. 

Fig. 2. Inhibition of CHO by es t rogens  in old ra ts  after  injection of L- 
dopa and epithalamin into third  ventricle:  1) control  ( 5 p 1 physiological 
saline); 2) L-dopa; 3) epithalamin. Unshaded columns - n o  estrogen 
given; shaded columns - DESP given. 

month-old ra t s  was much grea te r  than the corresponding dose for young animals [3]. L-Dopa, phenytoin, 
and epithalamin, although not affecting CHO, significantly increased the sensit ivity of the hypothalamic- 
pituitary sys tem to the inhibitory action of the estrogen (Fig. 1). Phenformin inhibited, whereas reserp ine  
completely prevented, CHO. 

The increase  in the threshold of hypothalamic sensitivity to homeostatic factors  probably plays the 
key role both in the car ry ing  out of the internal neuroendoerine p rog ram of development of the organism 
and in adaptation to the action of many external  factors .  Several observations,  especially normalizat ion 
by pineal extracts  [1, 3, 8] of hypothalamic sensitivity to estrogens and prednisolone, have shown that the 
increase  in the level of sensitivity is based on functional changes. 

The most  interesting fact was that preparat ions with different mechanisms of action had identical ef- 
fects.  L-Dopa most  probably exerts its effect by increasing the catecholamine level in the hypothalamus. 
This view is supported by data showing a fall in the eatecholamine level in the hypothalamus during aging 
[9, 11] and possible res tora t ion  of the es t rous  cycle in old ra ts  by administrat ion of L-dopa and noradrena-  
lin [15]. The mechanism of action of the other drugs on hypothalamic sensitivity to estrogens remains  un- 
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explained. P r e s u m a b l y  phenytoin exe r t s  its action through its effect on the po tass ium "pump" [10]. The 
d i rec t  action of phenytoin on ca techolamine  me tabo l i sm is another  poss ibi l i ty  [13]. Data on the d i rec t  effect  
of L-dopa and epi thalamin on the hypothalamus ag ree  with the r e su l t s  of the p r e sen t  exper iments  in which 
these  drugs  were  injected into the third ven t r i c le  (Fig. 2). The action of phenformin (an antidiabetic bi -  
guanidine prepara t ion)  can be linked with the improvemen t  in ca rbohydra te  me tabo l i sm in the body as a 
whole and, probably,  in the glial  cel ls  of the bra in  with the i r  ro le  in neuronal  nutri t ion [14]. The antigonado- 
t ropic  action of phenformin a lso  r e f l ec t s  two-way connections between energy  and reproduc t ive  homeos tas i s  
in the body, a conclusion supported by data on metabol ic  changes a f te r  cas t ra t ion ,  on the one hand, and the 
connection between body weight and the function of the reproduc t ive  sy s t em on the other hand [12]. 
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