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The pe rmeab i l i t y  of the fol l ic les  of sexual ly  i m m a t u r e  noninbred ra ts  was studied by in t ravi ta l  
contact  f luorescence  m i c r o s c o p y .  F luoresce in  and t rypaf lav ine  did not pene t ra te  into the ovum 
of the p r i m o r d i a l  foll icles but they pene t ra ted  rapidly  into the ovum and fol l icular  fluid of de-  
veloped fo l l ic les .  Since development  of the follicles in the sexua l ly  i m m a t u r e  animal  i nva r i -  
ably ends in a t r e s i a ,  it is concluded that  the p roces s  of a t r e s i a  is connected with d is turbances  
of the b a r r i e r  function of the fo l l icular  epi thel ium.  
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Evidence in suppor t  of the exis tence  of the hypothet ical  b lood-fol l ic le  b a r r i e r  in the ovary  has r e c e n t -  
ly been  published [1-3]. For  example ,  the use  of in t rav i ta l  contact  f luorescence  m i c r o s c o p y  of the ovary  
in sexua l ly  ma tu r e  ra t s  has shown that  acidic and bas ic  f luorochromes  ne i ther  pene t ra ted  into the ovum of 
the p r imord i a l  foll icle nor  p a s s e d  beyond the theca in terna of some  l a rge  r ipening fol l ic les ,  but they eas i ly  
pene t ra ted  into a t re t ic  fo l l ic les .  Some w o r k e r s ,  who cons ider  that  local  changes a re  the cause  of a t r es ia ,  
have postula ted that  a d is turbance  of the b a r r i e r  functions of the s y s t e m  of fol l icular  e p i t h e l i u m - o o c y t e  
a re  the basic  mechan i sms  of development  of the complex  p roces s  of fol l icular  a t r e s i a  [1]. P a r t i c u l a r l y  
act ive a t r e s i a  of the fol l ic les  is obse rved  before  the onset  of puber ty .  This per iod of the an imal ' s  life is 
c h a r a c t e r i z e d  not only by m a s s  development  of fol l ic les ,  but also by the fact  that  this development  t e r m i n -  
a tes ,  not in ovulation, but in biological ly p r e d e t e r m i n e d  a t r e s i a .  In this connection the s tudy of the b a r r i e r  
functions of the fol l ic le  at var ious  s tages  of its development  under conditions followed by a t r e s i a  could be 
of theore t ica l  and p rac t i ca l  impor tance .  

The object  of the p r e s e n t  invest igat ion was to s tudy connections between the c h a r a c t e r  of p e r m e a -  
bil i ty of the fol l icle and the p roces s  of its a t r e s i a .  F o r  the in t rav i ta l  s tudy of ovar ian  fol l icular  p e r m e a -  
bi l i ty  in the sexual ly  i m m a t u r e  an imal  the method of in t rav i ta l  contact  f luorescence  m i c r o s c o p y  was used.  
This technique was used  p rev ious ly  with succes s  to study fo l l icular  pe rmeab i l i t y  in the sexual ly  ma tu r e  
animals  [2]. 

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

Exper imen t s  were  c a r r i e d  out on sexual ly  i m m a t u r e  noninbred albino ra t s  weighing 15-25 g, in two 
s e r i e s .  In s e r i e s  I, 40 animals  were  used.  An in t raper i tonea l  injection of 0.5 m g / k g  f luoresce in  as the 
0.1~ solution was given to one animal  30-40 min before  the investigation and the other rece ived  0.5 m g / k g  
t rypaf lav ine ,  also as the 0.1% solut ion.  The an imal  was anesthet ized 30-40 rain a f te r  injection of the 
f luoresce in  by  in t raper i tonea l  injection of thiopental  sodium in a dose of 30 m g / k g  body weight; when s leep  
developed (3-5 min) l a p a r o t o m y  was p e r f o r m e d  through a l umba r  incis ion and the ova ry  was drawn into 
the wound by t rac t ion  on the u ter ine  cornu (without injury to the ova ry  or d is turbance  of its blood supply).  
The ovary ,  continuously i r r iga ted  with w a r m  (37~ Ringer ' s  solution,  was examined in the ml -2B  
luminescence  m i c r o s c o p e  with the aid of the OLK-2 a t tachment  and a s e r i e s  of contact  objec t ives .  The 
object ive was taken up to the s u r f a c e  of the ovary  until comple te  but gentle contact  was made and m i c r o -  
scopic  examinat ion  of the o v a r y  was then c a r r i e d  out in di f ferent  "opt ical  sec t ion"  by changing the s y s t e m  
of focusing.  
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Fig. 1. F luorescence  of ovary  of sexually immature  rat :  A) in light 
of intr insic f luorescence;  ovary is seen as weakly f luorescent  body, 
thin capi l lar ies  can be seen in optical section,  no s t ruc tura l  details 
of the ovary  can be distinguished; B) the same place in the ovary 12 
min after  injection of f luorescein:  many follicles can be c lear ly  
distinguished in a thin optical section, and three of them (right) are  
seen in optical sect ion passing through the oocyte; a brightly f luor-  
escent  foll icular fluid and oolemma can be seen against the background 
of a modera te ly  f luorescent  theca and granulosa.  Objective 10x ,  photo- 
graphic enlargement  2 0 0 x .  

Fig.  2. Ovary of sexually immature  albino r a t  40 min after in t ra -  
peri toneal injection of f luorochrome:  to the r ight of the brightly 
f luorescent  ovum a smal l  cavity filled with equally brightly f luor-  
escent  foll icular fluid can be seen inside a small  follicle. Photo-  
graphed taken with FS fi l ters ,  3.5 mm thick, to give a more  demon- 
s t ra t ive  resul t .  Objective 25x ,  photographic enlargement  200x .  

In the experiments of ser ies  II (10 animals) , laparotomy was f i rs t  per formed on the animals,  the 
ovary was examined in the light of its intrinsic f luorescence,  after  which the f luorochrome was injected 
intraperi toneal ly in the same dose and the ovary was examined continuously under the microscope  for 30- 
60 min. The animals were then killed. 

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

On intravital  contact  microscopy in the light of its intrinsic f luorescence the ovary appeared as a 
pale green  body, ve ry  weakly f luorescent ,  on which dark webs of blood vessels  could be observed in differ-  
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ent opt ical  sec t ions .  No s t r u c t u r a l  e lements  of the ovary  or  of its fo l l icular  s y s t e m  could be dis t inguished 
in the sexual ly  i m m a t u r e  animal  in the light of in t r ins ic  f luorescence .  A di f ferent  p ic ture  was obse rved  
a f t e r  injection of the f l u o r o c h r o m e s .  Fo r  example ,  a f te r  the injection of f luo resce in  the b r igh te s t  pale 
g reen  f luorescence  was given by the cy top lasm of the cover ing  epi thel ial  cel ls  and the poor ly  developed 
ovar ian  s t r o m a .  Detai ls  of the v a s c u l a r  network,  in which the blood flow was vis ible ,  could be c l e a r l y  
dis t inguished (living e ry th rocy tes  do not take up the f luo rochrome  and thus appear  dark) .  By changing the 
depth of focus,  the s t r u c t u r a l  detai ls  of the fo l l icular  s y s t e m  of the ova ry  could be  c l e a r l y  dis t inguished.  
To begin with, many  p r i m o r d i a l  fol l ic les  were  s e e n  in the supe r f i c i a l  l aye r s  of the ova r i e s .  The i r  a p p e a r -  
ance was as follows: a f te r  s taining with t rypaf lav ine  the dark,  nonf luorescent  oocyte was sur rounded  by a 
yellow f luorescen t  b o r d e r  of nuclei of the fo l l icular  epi thel ia l  cel ls  ; a f t e r  s taining with f luoresce in  a con-  
tinuous b o r d e r  of br ight ly  g r een  f luorescen t  cy top la sm of the fo l l icular  cel ls  could be seen .  During the 
per iod  of obse rva t ion  (40-60 min) the f luorescen t  ovum of the p r i m o r d i a l  fol l ic le  could not  be  s een  in any 
of the an imals .  On in t rav i ta l  contact  f luorescence  m i c r o s c o p y  an enormous  number  of fol l ic les ,  s t a r t i ng  
to develop,  could be seen  in the optical  sec t ions .  It  was poss ib le  to dis t inguish fol l icles whose development  
was shown only by an i nc rea se  in s ize  of the oocyte and the appearance  of s t ra t i f ica t ion  in the su r round ing  
fo l l icular  epi thel ium.  La t e r ,  t he t heca  ex te rna  and theca in te rna  appea red  in the fol l ic les ,  in which a cavi ty  
was fo rmed  and inc rea sed  in s i z e .  In all an imals  without exception the developing fol l ic les ,  i r r e s p e c t i v e  
of the i r  s t age  of development ,  showed the foilowing fea tu res ;  on the f i r s t  s igns of development  of the fol -  
l ic le  the f luo rochromes  used  in the exper imen t s  pene t ra ted  to the oocyte and the  b r igh te s t  f luo rescence  
was obse rved  in the o o l e m m a  and the fo l l icular  fluid (Fig.  1). The br igh tness  of f luorescence  of the oocyte 
and fol l icular  fluid in some  ve ry  la rge  fo l l i c les  was much g r e a t e r  than that  of the g ranu losa  and theca  
(Fig.  2). Fo r  that  r eason ,  in exper imen t s  on all the an imals  the pa t te rns  obse rved  were  uni form in type 
and the only d i f ference  was in the color  of f luo rescence  which depended on the f luo rochrome  used: in the 
developing fol l ic les  the b r igh tes t  f luorescence  was given by the theca in terna,  the fo l l icular  fluid, and the 
o o l e m m a  of the ovum; less  br ight  f luo rescence  was given by the fo l l icular  epi thel ium and cy top la sm or  
nucleus of the oocyte .  No developing fol l icles were  seen  in which the ooeyte was not s ta ined  with the 
f l uo roch rome .  

In the exper imen t s  of s e r i e s  II, which began with m i c r o s c o p i c  e~amination of the ova ry  in the light 
of its in t r ins ic  f luorescence ,  a f t e r  which a f l uo rochrome  was injected into the animal ,  the following resu l t s  
we re  obtained.  After  in t raper i tonea l  injection of-the f luo rochrome  it  appeared  in the p l a sma ,  pa s sed  along 
the blood vesse l s  of the ovary ,  and 4-6 min a f t e r  inject ion it pene t ra ted  instantaneou~sly through the walls 
of the blood ves se l s  and s ta ined the su r f ace  epi thel ium and s t r o m a  cel ls  of the ova ry  and the theca externa l  
and theca  in terna  of the l a rge  fol l ic les  in tensely .  Af te r  a few minutes  the injected f l uo roch rome  began to 
accumula te  in the fo l l icular  fluid and ovum. All s t r u c t u r a l  detai ls  of the fo l l icular  s y s t e m  of the ovar ies  
could be dis t inguished 10-12 min a f te r  in t r ape r i tonea l  injection of the f luo rochrome  as a r e s u l t  of the ap-  
pea rance  of exci ted f luorescence  in them.  No i n c r e a s e  or  d e c r e a s e  in f luorescence  of the objects s tudied 
in the ovary ,  pe rcep t ib le  by the eye, could be obse rved  during the per iod of invest igat ion (40-60 min) a f t e r  
the injection of the above-ment ioned  doses of f l uo roch rome .  This sugges ts  that  high concent ra t ions  of the 
f luo rochromes  accumulat ing in the fo l l icular  fluid and ovum appeared  6-10 min a f t e r  the f luo rochrome  had 
en te red  the blood s t r e a m .  

This invest igat ion thus showed that  during the in t rav i ta l  s tudy of pe rmeab i l i t y  of the ovar ian  foll icles 
of the sexua l ly  i m m a t u r e  animal  the acidic and bas ic  f luorochromes  used in the exper imen t s  did not pene -  
t r a t e  to the ovum of the p r i m o r d i a l  fo l l ic les ,  for  it  was held up in the fo l l icular  epi thel ia l  ce l l s ,  but in the 
developed fol l icles  it  pene t ra ted  f r ee ly  to the ovum. The resu l t s  sugges t  that  the b a r r i e r  function differs  
in the fo l l icular  epi thel ia l  ce l ls  of the p r i m o r d i a l  and developed fol l ic le  of the sexual ly  i m m a t u r e  an imal .  
This hypothesis  appears  all  the m o r e  probable  because  previous  invest igat ions by the w r i t e r s ,  using the 
s a m e  expe r imen ta l  method,  on sexua l ly  m a t u r e  animals  showed that  not only the granulosa ,  but also the 
theca  in te rna  [2], in the developing foll icle p o s s e s s e s  a w e l l - m a r k e d  b a r r i e r  function. 
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