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Histochemistry of Ovarian 20r 
Dehydrogenase in the Rat During the Estrus 

Cycle 
The ovar ian t issue of the  ra t  ca ta lyses  t he  reduc t ion  of 

proges te rone  to 4-pregnen-20c~-ol-3-one 1 b y  means  of the  
20e-hydroxys te ro id  dehydrogenase  (20e-HSD),  a N A D P -  
l inked enzyme.  

Since the p roges ta t iona l  ac t iv i ty  of the  4-pregnen-2Oo~- 
ol-3-one is low compared  to  t h a t  of p roges te rone~-5  the  
var ia t ions  of t he  enzymat i c  ac t iv i ty  in t he  gland and  of 
the  secret ion of 4-pregnen-20e-ol-3-one dur ing  the  es t rus  
cycle and  p seudop regnancy  s t rongly  suggest  a cont ro l  
mechan i sm of t he  ovar ian  proges ta t iona l  ac t iv i ty  ~. 

marked  20a-HSD pos i t iv i ty  (Figure 2). I n  metestrus and  
diestrus the  3fi-HSD posi t ive  newly- formed  CL, ident i f ied 
by  the i r  large size, to ta l ly  lack 20e-HSD act iv i ty ,  th is  
l a t t e r  enzyme being demons t r ab l e  only in the  CL of the  
previous  cycles (Figures 3 and  4). I t  is possible occa- 
sionally to  observe a weak  20e-HSD ac t iv i ty  dur ing  the  
dies t rus  in the  newly- fo rmed  CL. 

The results  are summar ized  in the  Table. Sta t is t ica l  
analysis  d e m o n s t r a t e d  a h igh  significance in the  differ- 
ences be tween  proes t rus  and  dies t rus  (P  < 0.001) and 
those  be tween  estrus  and me te s t ru s  (P  < 0.05). 

The percen tage  of CL 20e-HSD posit ive,  as compared  
wi th  the  to ta l  n u m b e r  of CL ident i f iable  b y  means  of the  
3fl-HSD visualizat ion,  gets  modif ied  wi th  the  d i f ferent  

Fig. 1. Proestrus. Marked 3fl-HSD activity in corpora lutea, in thecal 
ceils of follicles, and in interstitial cells, x 25. 

Fig. 2. Proestrus. Section contiguous to that of Figure 1. All the 
corpora lutea show 20c~-HSD activity. Those with only weak activity 

are the most recently formed (arrows), x 25. 

The h is tochemica l  visual izat ion of the  20c~-HSD ac- 
t iv i ty  7 allows the  s t u d y  of its topographic  localization in 
ovar ian  s t ruc tures  dur ing  the  estrus cycle, and the  com- 
par ison of the  morphologic  f indings wi th  the  biochemical  
data .  

Contiguous c ryos ta t ic  sect ions of the  ovaries of 40 
Sprague-Dawley  female ra ts  (10 animals  for each phase  
of the  cycle de t e rmined  by  vaginal  smears) were cu t  a t  
var ious levels, i.e. in the  1st, 2nd, and 3rd quar t e r  respec-  
t ively.  The sections,  each of 12 #, were t h e n  p repared  for 
the  dem ons t r a t i on  of the  3f l -hydroxysteroid dehydrogen-  
ase (3fl-HSD) 8 and  of the  20~-HSDL The n u m b e r  of the  
corpora  lutea (CL) 3fl-HSD and 20~-HSD posi t ive  was 
recorded and the  percentage  of CL 20a-HSD posi t ive  was 
eva lua ted  in compar i son  wi th  the  to ta l  n u m b e r  of CL in 
the  di f ferent  phases  of the  estrus  cycle. A s ta t i s t ica l  
analysis  using the  formula  of BRANDT and SNEDECOR 9 
was performed.  

In  each sect ion intense  3fl-HSD ac t iv i ty  occurred in 
every  CL, in the  follicular thecal  cells, in the  in ters t i t ia l  
tissue, and in the  granulosa cells of a t re t ic  follicles. 

20e-HSD ac t iv i ty  was d e m o n s t r a t e d  ill the  CL cells 
exclusively.  CL t h a t  were 20a-HSD posi t ive  and 3fl-HSD 
nega t ive  have never  been  observed.  The rat io be tween  
CL 3fl-HSD posi t ive  and CL 20~-HSD posi t ive  appeared  
modif ied  in the  course of the  cycle as follows. In  pro- 
estrus and estrus all the  CL presen t  were 3fi-HSD and  
20a-HSD posi t ive  (Figures 1 and 2). The involu t ing  CL 
represen ted  by  smal l  cellular masses,  exh ib i ted  a more  

Corpora lutea (CL) 3fl- and 20c~-HSD positive scored in ovary of 
norinal rats during the estrus cycle 

Phase of No. Average number of active Ratio 
cycle of CL per ovary 20c~-HSD 

. . . . . . .  100 rats 3fl-HSD 20~-HSD 3fl-HSD 

Proestrus 10 38.2 =1- 3.2 ~ 38.2 i 3.1 100 
Estrus 10 35.8 :~ 3.9 35.7 -~ 3.6 100 
Metestrus 10 36.3 • 4.1 31.0 ~_ 4.6 85.4 
Diestrus 10 33.6 ~ 4.1 26.2 i 3.2 77.9 

a Standard error. 
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phases  of t he  cycle : in  t he  p roes t rus  a n d  es t rus  eve ry  ob- 
se rved  CL gives a pos i t ive  r e a c t i o n  for b o t h  e n z y m e s ;  in  
the  m e t e s t r u s  a n d  diest rus ,  on  t he  con t ra ry ,  t he  newly-  
fo rmed  CL to t a l l y  lack 20e -HSD ac t iv i ty .  I n  these  phases  
t he  e n z y m e  is d e m o n s t r a b l e  on ly  in t he  CL of p rev ious  
cycles. There fore  t he  newly - fo rmed  CL exh ib i t  e v i d e n t  
20~-HSD a c t i v i t y  in  the  per iod  be tween  d ies t rus  a n d  
proes t rus .  The  comple te  i n v o l u t i o n  of t he  CL was charac-  
te r ized  b y  t h e  lack of b o t h  20~-HSD and  3fi-HSD ac t iv i ty .  

B ea r ing  in m i n d  t h a t  (1) t he  comple te  i n v o l u t i o n  of 
t he  CL t o g e t h e r  w i t h  the  d i s appea rance  of 20e -HSD  oc- 
curs in  16-20 days  ~0, (2) in  eve ry  cycle a b o u t  10 CL are 
fo rmed  11, and  (3) in  t he  p roes t rus  20~-HSD pos i t ive  CL 
s u b s t i t u t e  those  t h a t  h a v e  comple t ed  t he i r  invo lu t ion ,  i t  
can  be expec ted  t h a t  in  t h e  p roes t rus  a b o u t  40 CL are 
t h o r o u g h l y  p resen t .  The  f l u c t u a t i o n  of t o t a l  n u m b e r  of 
CL in t he  ovar ies  and  of t he i r  e n z y m a t i c  ac t iv i t i es  
t h r o u g h o u t  t he  cycle is r epo r t ed  in F igure  5, where  t h e  

difference b e t w een  the  two  curves  in  me te s t ru s  a n d  di- 
e s t rus  is due  to  t h e  n u m b e r  of fresh CL. As can  be  seen, 
t he re  is a good cor re la t ion  b e t w een  t h e  e x p e r i m e n t a l  and  
the  theo re t i ca l  curve.  

F ina l ly ,  t h e  h i s tochemica l  da ta ,  wh ich  show a max i -  
m u m  of 2 0 a -H SD  a c t i v i t y  in  p roes t rus  phase,  are in  
a g r e e m e n t  w i t h  t h e  b iochemica l  a s say  of the  e n z y m a t i c  
a c t i v i t y  an d  w i t h  t h e  secre t ion  of 4-pregnen-20e-ol -3-one  
b iochemica l ly  assessed 6,~2. 

W e  can  conclude  t h a t  t h e  descr ibed  f luc tua t ions  of t he  
e n z y m e  t h r o u g h o u t  t h e  es t rus  cycle cor re la te  to  the  onse t  
of 20~-HSD in t h e  CL in t h e  per iod  b e t w e e n  d ies t rus  and  
proes t rus .  Moreover  t h e  pe rcen t age  of t h e  CL 2 0 a - H S D  
pos i t ive  in  t h e  r a t  o v a r y  m a y  be r ega rded  as an  i ndex  
closely r e l a t ed  to the  d i f fe ren t  phases  of the  cycle ~3. 
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Fig. 5. Number  of corpora h t e a  (CL) counted  on the sections 

Fig. 3. Diestrus.  Marked 3~-HSD ac t iv i ty  as in Figure  1. x 25. 

Riassunto. I n  ovate  di r a t t a ,  d u r a n t e  le fast del ciclo 
estrale,  fu d e t e r m i n a t a  i s t o c h i m i c a m e n t e  l ' a t t iv i t& 3/~- 
H S D  e 20e-HSD.  L 'a t t iv i t~ t  20a -HSD r i su l ta  loca l izza ta  
e sc lus ivamen te  net  corpi  lutei .  Essa  co mp a re  net  g iovan i  
corpi  lu te i  d u r a n t e  il p roes t ro  e si m a n t i e n e  f ino al la  
comple t a  involuzione  del l 'organulo .  
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Fig. 4. Diestrus. Section contiguous to that  of Figure 3. The 20a- 
HSD activity is lacking in the newly-formed corpora lutea (arrows). 

x 25. 
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