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Activi ty of oxidat ive enzymes  in the epi thel ium lining the u ter ine  cavi ty  and in the glandular  ep i -  
the l ium of ova r i ec tomized  r a t s  in the per iod  of c l imac te r i c  d i s o r d e r s  was invest igated by a 
compara t i ve  mic ropho tomet r i c  method.  An i nc r ea se  in lac ta te  dehydrogenase  (LD) and g lucose-  
6-phosphate  dehydrogenase (G6PD) ac t iv i ty  and a d e c r e a s e  in succinate  dehydrogenase  (SD) and 
NAD- and NADP-d iaphorase  act ivi ty  were  found in the epi thel ial  ce l ls  lining the u ter ine  cavity.  
LD act ivi ty  was increased  in the glandular epi thel ium but SD, and NAD- and NADP-d iaphorase  
act ivi ty  was sharp ly  reduced.  Inject ion of t e s to s t e rone  propionate  caused  a m a r k e d  i nc r ea se  
in the act ivi ty  of the oxidative enzymes  studied in the endomet r i a l  epi thel ium of the r a t s  com~" 
pa red  with the i r  act ivi ty in control  r a t s  and in r a t s  not r ece iv ing  the hormone .  
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Hormones  play an impor tant  ro le  in the maintenance of homeos t a s i s  in an imals  and in man and in the de-  
ve lopment  and i r rad ica t ion  of ce r t a in  pathological  p r o c e s s e s .  Male sex  ho rmones  a r e  widely used for  the t r e a t -  
ment  of ce r t a in  endocr ine  d i s tu rbances  in women.  However ,  data on the effect  of androgens on the  s t ruc tu re  
and m e t a b o l i s m  of cel ls  of the t a rge t  organs  so fa r  published a r e  ve ry  few in number  and con t rad ic to ry  in nature .  
According  to some  w o r k e r s  androgens ,  as  antagonists  of the f emale  sex  hormone,  induce a t rophic  changes in 
the female  r ep roduc t ive  organs  and d e p r e s s  RNA and DNA synthes is  cons iderably  [4, 5]. Others  r e g a r d  an-  
drogens  as  bisexual  hormones ,  p romot ing  the growth and development  of the female  sex hormones  and i n c r ea s -  
ing RNA synthes is  [7, 11]. 

Because  of this s ta te  of a f fa i r s  the object  of the p r e s e n t  invest igat ion was to study changes in the act ivi ty  
of oxidat ive metabol ic  enzymes  connected with g lycolys is  ( lactate  dehydrogenase  - LD), the pentose  pathway 
(g lueose-6-phosphate  d e h y d r o g e n a s e -  G6PD), the K r e b s '  cycle  (suecinate  d e h y d r o g e n a s e -  SD), and the e lec t ron  
t r a n s p o r t  chain (NAD- and NADP-diaphorase)  in the endomet r i a l  ep i the l ium of r a t s  a f te r  b i l a t e ra l  ovar iec tomy 
and prolonged admin is t ra t ion  of l a rge  doses  of androgens to the an imals .  

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

The  uterus  of noninbred f em a l e  r a t s  aged 15-17 months (the per iod  of c l imac te r i c  d i sorders )  se rved  as 
the t e s t  object .  B i la te ra l  ova r i ec tomy  was p e r f o r m e d  by Zondek ' s  method [9]. Daily for a month the r a t s  were  
given subcutaneous injections of t e s t o s t e r o n e  p ropr iona te  in a dose  of 3 r ag /100  g body weight s ta r t ing  2 weeks 
a f t e r  cas t ra t ion ,  and a t  the end of the cour se  they were  killed by decapitat ion.  The  u t e rus  of  intact  r a t s  of the  
same  age se rved  as the control .  Fo r  morphologica l  invest igat ion of the endomet r ium paraf f in  sect ions were  
stained with h e m a t o x y l i n - e o s i n .  Act ivi ty  of the oxidative enzymes  was de te rmined  in f rozen  sect ions  10 
thick obtained f r o m  blocks f r o m  p ieces  of t i s sue  of the contro l  and exper imenta l  an imals  mounted in the s a m e  
ob jec t -ho lder  of the mic ro tome ,  accord ing  to the ins t ruct ions  given in P e a r s e ' s  textbook. Act ivi ty  of the oxi-  
dat ive enzymes  was es t imated  quanti tat ively by means  of the TSIM-2 digital integrat ing mic ropho tomete r  [6] 
by the method of compara t ive  se lec t ive  cy tophotometry  [1] in a monochromat ic  beam of light with a wavelength 
of 570 nm. The  r e s u l t s  were  subjected to s ta t i s t i ca l  ana lys is  and d i f fe rences  were  cons idered  to be significant 
at  a 0.95 level  of probabi l i ty .  
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Fig.  1. Changes in act ivi ty of oxidative enzyme in epi thel ium lining u ter ine  
cavi ty  of r a t s  during per iod  of c l imac te r i c  d i s o r d e r s .  1) LD, 2) G6PD, 3) 
SD, 4) NAD-diaphorase;  5) NADP-d iaphorase .  Absc i ssa :  I) control ,  ID 
ovar iec tomy,  HI) ova r i ec tomy  plus t e s tos t e rone  propr ionate ;  ordinate,  opt i -  
cal  density (in conventional units) .  

Fig.  2. Changes in act ivi ty of oxidative enzymes  in glandular  epithel ium of : 
r a t  u te rus  during per iod of c l imac t e r i c  d i so rde r s .  Legend as  in Fig.  1. C lose r  
shading denotes act ivi ty  of enzymes  in apical  pa r t  of cell .  

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

One month af ter  ca s t r a t ion  the weight of the u te rus  was reduced,  its lumen constr ic ted,  and the s t r o m a  
of the endomet r ium condensed. The  height of the epi thel ium lining the u ter ine  cavity was reduced.  C o m p a r a -  
t ive mic ropho tomet r i c  investigation of the act ivi ty of the oxidative enzymes  showed that  it did not differ  s ig -  
nificantly in the epithel ium lining the uter ine  cavi ty  and in the glandular  epi thel ium of the control  an imals .  

Abolition of the hormonal  effect  of the ova r i e s  (bi la tera l  ovar iec tomy)  caused changes in the act ivi ty of 
the oxidative enzymes  in the lining epi thel ium and in the glandular  epi thel ium to a different  degree .  For  in- 
s tance,  in the cel ls  of the lining epi thel ium LD activi ty was inc reased  by 1.4 t imes  and G6PD act ivi ty  by 1.2 
t imes  compared  with the control ,  whe reas  S D and NAD- and NADP-d iaphorase  act ivi ty was reduced (Fig. 1). 
An inc rease  in LD act ivi ty  and a marked  dec r ea se  in SD and NAD- and NADP-d iaphorase  act ivi ty  were  ob- 
s e rved  (Fig. 2). 

Injection of t e s to s t e rone  p rop r iona t e  into the cas t r a t ed  an imals  led to a sha rp  inc rease  in SD (by 3 t imes) ,  
NAD-diaphorase  (by 2.7 t imes) ,  and NADP-d iaphorase  (by twice) act ivi ty in the cel ls  of the epi thel ium lining 
the u ter ine  cavity;  in the apical  p a r t  of the ce l l s  the act ivi ty  of the oxidative enzymes  was much higher than in 
the basa l  pa r t .  LD and G6PD act ivi ty were  unchanged compared  with their  value in an imals  not rece iv ing  the 
hormone .  

Under the s ame  conditions LD act ivi ty  in the cel ls  of the glandular epi thel ium was increased  by 1.3 t imes ,  
SD act ivi ty  by 1.8 t imes ,  and NAD- and NADP-d iaphorase  act ivi ty by 3 and 4 t imes  r e spec t ive ly .  An inc rease  
in the height of the epi thel ium lining the u ter ine  cavi ty  and an inc rease  in the s ize  and number  of the endome-  
t r i a l  ce l ls  we re  obse rved  morphologica l ly .  

The quanti tat ive cy tochemica l  data a r e  evidence that  the r e m o v a l  of hormonal  s t imulat ion of the ova r i e s  
as a r e s u l t  of b i l a te ra l  ova r i ec tomy causes  a sharp  dec r ea se  in the activity of oxidative enzymes  of the K reb s '  
cycle  in the cel ls  of the glandular and lining epithelium. This  fact  is evidently connected with a t rophy of the 
reproduc t ive  organs  af ter  cas t ra t ion  [3]. A dec r ea se  in mitot ic  act ivi ty  in the endometr ia l  epi thel ium of c a s -  
t r a t ed  an imals  [2, 3 ], a d e c r e a s e  in the glycogen content of the epithelial cel ls  [13 ], and a dec r ea se  in acid and 
alkaline phosphatase  act ivi ty  [12] have been descr ibed  in the l i t e ra tu re .  

When the level  of es t rogenic  s t imulat ion was low (castration) the intensity of metabol ic  p r o c e s s e s  in the 
epi thel ium of the u ter ine  glands was lower  than in the epi thel ium lining the uter ine  cavity, a fact  which demon-  
s t r a t e s  d i f ferences  in the sensi t iv i ty  to es t rogens  of these  endometr ia l  s t ruc tu res .  Following injection of 
t e s to s t e rone  p ropr iona te  into the ova r i ec tomized  an imals  metabol ic  and synthetic p r o c e s s e s  we re  intensified 
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in the endometrial epithelial cells. These resul ts  a re  in good agreement with data in the l i terature on the de- 
velopment of proliferation and of adenocystic hyperplasia of the endometrium of castrated rats  receiving tes-  
tosterone propionate [10]. The development of adenocystic hyperplasia of the endometrium under the influence 
of large doses of androgens in castrated rabbits has also been described [4]. 

The results  of quantitative cytospectrophotometry thus showed that ovariectomy in rats  during the period 
of climateric disorders led to a sharp decrease in activity of the oxidative enzymes catalyzing metabolism in 
the Krebs '  cycle and to the development of atrophic processes  in the endometrium. Injection of testosterone 
proprionate into the castrated animals caused a marked increase in the activity of the oxidative enzymes, which 
was evidently connected with the stimulation of synthetic and proliferative processes  in the uterine epithelium. 
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