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The dose of d ie thyls t i lbes t ro l  propionate  r equ i r ed  to inhibit compensa to ry  hyper t rophy  of the 
ovary  induced by uni la tera l  c a s t r a t i on  i n c r e a s e s  with the age of the ra t .  This  indicates  an 
inc rease  with age in the threshold  of the hypotha lamo-hypophysea l  complex to the inhibi tory 
homeos ta t i c  ef fec t  of e s t rogens .  An ace t ic  acid ex t r ac t  of bovine pineal  glands cons iderably  
potent ia tes  the inhibi tory effect  of e s t rogens  on compensa to ry  hyper t rophy  of the ovary  a f t e r  
hemicas t r a t i on ;  consequently,  pineal  ex t r ac t  conjec tura l ly  i n c r e a s e s  the sensi t iv i  W of the 
hypotha lamo-hypophysea l  s y s t em  to the inhibi tory act ion of e s t rogens .  

According  to one hypo thes i s , ac t iva t ion  of the sex cycle is connected with an inc rease  with age in the 
r e s i s t a n c e  of the hypotha lamo-hypophysea l  cen t e r s  to the inhibi tory act ion of sex ho rmones  [7]. There  is, 
however ,  expe r imen ta l  and cl inical  evidence that  gonadotropin product ion,which accord ing  to this hypothe-  
s i s ,  i n c r e a s e s  as  a r e s u l t  of deinhibition of the hypotha lamo-hypophysea l  sys t em,  is i nc reased  a lso  a f te r  
ac t iva t ion  of the reproduc t ive  sys t em,  to r each  a m a x i m u m  af te r  inact ivat ion of the sex cycle with age [1, 2, 
4, 6]. In o rde r  to explain this phenomenon it was postulated that gradual  deinhibition of the gonadotropic 
function takes  place through an inc rease  in the hypothalamic  threshold  to the inhibi tory act ion of e s t rogens ,  
leading ini t ial ly to ac t ivat ion and l a t e r  to inact ivat ion with age of the reproduc t ive  cycle [2]. 

Age changes in the hypothalamic  threshold  were  accordingly  inves t iga ted  by de te rmin ing  the min imal  
dose of e s t rogen  capable  of comple te ly  inhibiting compensa to ry  hyper t rophy  of the ova ry  in r a t s  of each age 
group in r e sponse  to uni la tera l  ovar iec tomy.  

The w r i t e r s  have shown prev ious ly  that  an acet ic  acid ex t r ac t  of bovine pineal  glands i n c r e a s e s  the 
sens i t iv i ty  of the hypothalamus to the inhibi tory act ion of g lucocor t icoids  [3]. Expe r imen t s  descr ibed  be-  
10w in which a combinat ion of pineal  ex t r ac t  and e s t rogens  was given to hemiova r i ec tomized  r a t s  conf i rm 
the view that  the pineal  plays a r egu la to ry  ro le .  

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

Noninbred female  albino r a t s  of different  ages ,  obtained f rom the Rappolovo Nur se ry ,  Academy of 
Medical  Sciences of the USSR, were  used. The min ima l  effect ive dose of d ie thy ls t i lbes t ro l  propionate (DES) 
comple te ly  inhibiting compensa to ry  hyper t rophy  of the r ight  ova ry  a f te r  r e m o v a l  of the left ova ry  was de- 
t e rmined  in each  age group. Each dose of e s t rogen  was tes ted  on 5-10 an imals .  The f i r s t  injection of DES 
was given immed ia t e ly  a f t e r  the opera t ion  and la te r  the substance was injected subcutaneously  daily for  
1 week, The following doses of e s t rogens  were  given: for  r a t s  aged 1 month 0.25, 0.5, 1, and 2 t tg/week;  
r a t s  aged 3 months  1, 2, 4, 8, and 16 t tg/week;  aged 12 months 4, 8, and 16 #g /week ;  aged 18 months 3, 6, 
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Fig. 1. Relationship between dose of DES inhibiting com-  
pensa tory  hyper t rophy Of the ovary  on age of ra ts .  Ab- 
sc i ssa ,  age of r a t s  (in months); ordinate,  dose of DES com- 
pletely inhibiting compensa tory  hyper t rophy of the ovary (in 

g/week).  

Fig. 2. Potentiat ion of inhibitory action of es t rogens  on com- 
pensatory  hyper t rophy of the ovary under the influence of 
pineal extract :  1) control;  2) pineal extract ;  3) DES; 4) DES+ 
pineal extract .  Ordinate,  compensa tory  hyper t rophy of the 
ovary  (in % of weight of r emoved  ovary).  

8, 12, 24, 48, and 96 ~g/week;  and ra t s  aged 28 months 5, 10, 20, and 40 ~g/week.  The exper iments  with 
pineal ex t rac t  were ca r r i ed  out on ra t s  aged 5-6 months and weighing 180-200 g, receiving 4 ~g DES and 
7 mg pineal ex t rac t  during the week af ter  hemicastrat ion~ On the 8th day after  the operat ion the animals 
were killed with ether,  the r ight  ovary was removed  and weighed, and the degree of compensa tory  hyper-  
t rophy of the ovary  was calculated. 

To prepare  the pineal ex t rac t  an acetone powder of bovine pineal glands was extracted twice with 3% 
acetic acid solution at the rate  of 50 ml to 2.5 g powder~ The ext rac t  (100 ml) was fract ionated on a col-  
umn measur ing  3 x 112 cm with Sephadex G-25 into three fract ions absorbing in the ul traviolet  region at 
k = 257.5 nm. The lyophilized second fract ion was used in the exper iments .  

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 degree of compensa tory  hyper t rophy of the ovary  in the contrD1 ra t s  1 week after  hemicas t ra t ion  
var ied in different age groups f rom 30 to 56% of the weight of the removed  ovary.  As the resu l t s  in Fig. 1 
show the minimal  inhibitory dose of DES rose  gradual ly with increas ing age: it was 24 t imes l a rge r  for 
ra t s  aged 18 months than for those aged 1 month. A small  decrease  in the dose of es t rogen inhibiting com-  
pensatory hyper t rophy of the ovary  from 12 to 10 ~g per  week was observed in old ra t s  aged 28 months. 

Injection of 1 mg pineal ex t rac t  daily into the animals caused no significant inhibition of compensa tory  
hyper t rophy of the ovary  (Fig. 2). However,  if injected in combination with DES the pineal ext rac t  con- 
s iderably  potentiated the act ion of the es t rogen in inhibiting compensa tory  hyper t rophy of the ovary.  

It is well known that hyper t rophy of the res idual  ovary  after  hemicas t ra t ion  is due to the l iberat ion of 
an excess  of fol l ic le-s t imulat ing hormone into the blood s t r eam in response  to the resul t ing es t rogen  de- 
f iciency [5]. Adminis t ra t ion  of es t rogens  thus inhibits this p rocess ,  evidently by inhibiting the hypothalam- 
ic and hypophyseal  cen te rs  responsible  for the increased  activity to es t rogen  deficiency. The use of dif- 
ferent  doses of es t rogens  enables the sensi t ivi ty of these centers  to the inhibitory effect of the sex hor -  
mones to be determined as a pa ramete r  of fundamental importance for gonadotropin-ovar ian  relat ions at 
each specific period of ontogenetic development. For  instance, if the sensi t ivi ty of the hypothalamo-hypo-  
physeal complex to the effects of es t rogens  is high, as it is in the animal before sexual matur i ty ,  the blood 
gonadotropin concentra t ion lies below the level neces sa ry  for the development of ovar ian function and 
cycl ic  regulat ion of the reproduct ive system.  Later ,  the decrease  in sensi t ivi ty of the hypothalamo-hypo-  
physeal  sys tem to es t rogens  or,  in other words,  the increase  in the hypothalamic threshold to inhibition 
leads to activation of the sex cycle and to the onset  of the phase of sexual matur i ty .  

Finally as ontogenetic development continues the res i s t ance  of the centers  reaches  a level at which 
the maximal  output of ovar ian hormones  can no longer inhibit gonadotropin production to terminate  the 
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es t rogen ic  phase of the cycle  and the onset  of ovulation, as  a r e s u l t  of which the rhy thmic  act ivi ty  of the 
sy s t em comes  to an end and, consequently,  so a lso  does the reproduct ive  function. The inc rease  in the dose 
of e s t r o g e n s  r e q u i r e d  to inhibit compensa to ry  hyper t rophy  of the ova ry  in r a t s  with age d i rec t ly  conf i rms  
the w r i t e r s '  e a r l i e r  hypothes is  that  the development  of r e s i s t a n c e  of the hypotha lamic  cen te r s  to inhibi tory 
e f fec ts  is a leading fac tor  in the fo rmat ion  and aging of the endocrine sy s t em [2]. 
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