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In guinea-pigs and rats rivanol, when injected parenterally, penetrates into the convoluted 
tubules of the testis during the first weeks after birth, but not in sexually mature animals. 
Stabilization of the function of the blood-testis barrier relative to rivanol is complete by the 
end of meiosis and beginning of spermatogenesis. Endogenous globulins are not detected 
outside the tunica propria of the convoluted tubules either in newborn or in sexually mature 
guinea-pigs and rats. 

Recent  work  has  shown the exis tence  of a b lood- t e s t i s  b a r r i e r  (BTB) which in i t s  degree  of r e s i s t ance ,  
se lec t ive  pe rmeab i l i ty ,  and s t ruc tu ra l  complexi ty  c lose ly  r e s e m b l e s  the b lood-eye,  b lood-bra in ,  and p e r i -  
phe ra l  ne rvous  b a r r i e r s  [1-5, 12, 16, 19]. 

Ana lys i s  of the l i t e r a tu re  shows that the main  functions of the BTB are  to i so la te  the autoantigenic 
ce l l s  of the spe rma togen ic  epi thel ium in the la te  s tages  of development  f rom the action of immunological  
f ac to rs ,  to p ro tec t  ce l l s  undergoing meiot ic  division f rom mutagens of var ious  types,  and to mainta in  ho r -  
monal  homeos tas i s .  

Since spe rma togenes i s  in the t e s t i s  is  es tab l i shed  by the t ime  that the animal  r e aches  sexual matur i ty  
and since by this t ime the c h a r a c t e r  of in te rac t ion  between the t e s t i s  and p i tu i ta ry  at ta ins  the c h a r a c t e r i s -  
t ica l ly  adult pa t te rn ,  it was  decided to inves t iga te  the changes in pe rmeab i l i t y  of the BTB taking p lace  during 
pos tna ta l  development .  

Only one invest igat ion could be found in the l i t e r a tu re  in which the pe rmeab i l i t y  of the BTB was  
studied re la t ive  to neut ra l  ac r i f lav ine  in r a t s  in the ea r ly  s tages  of postnata l  development  [13]. 

The object  of the p re sen t  invest igat ion was  to study the pe rmeab i l i t y  of the BTB in guinea-p igs  and 
r a t s  re la t ive  to r ivanol  and ' to  endogenous globulins in the course  of pos tna ta l  development .  

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

The p e r m e a b i l i t y  of the BTB to r ivanol  was  inves t iga ted  in 30 noninbred male  r a t s  aged 4, 10, 13, 14, 
15, 20, 21, 22, 23, and 24 days  and 32 mate  guinea-pigs  aged 4, 6, 8, 10, 11, 14, 17, 20, 22, 24, 30,34, 47, 
and 60 days.  The day of the an ima l s '  b i r th  was  taken as  zero .  An in t ravenous  or  in t raper i tonea l  injection 
of 0.5-1% r ivanol  solution in physiological  sal ine was  given in a dose of 25 mg/kg  body weight to the an imals  
1 h before  sacr i f ice .  Rivanol was  detected in the t e s t e s  in f rozen sect ions  through the organ 5-7~ in th ick-  
ne s s  under  the ML-2 luminescence  mic roscope .  The dis tr ibut ion of endogenous globulins in the t e s t e s  was  
de te rmined  in f rozen  and dewaxed sect ions by a d i rec t  immunof luorescence  method [7] in 34 r a t s  aged 0, 1, 
12, 14, 15, 19, 21, 23, 26, and 28 days  and in nine guinea-p igs  aged 0, 7, 10, 22, and 28 days.  Rabbit  s e r a  
against  guinea-pig  or  ra t  globulins,  labeled with f luoresce in  isothiocyanate,  produced in the N. F. Gamaleya  
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Fig. 1. F luo rescence  in t e s t e s  of an imals  studied: a, b) 1 h 
a f t e r  injection of r ivanol;  c, d) endogenous globulins detected 
by a d i rec t  immunof luorescence  method, a) t e s t i s  of sexual -  
ly  ma tu re  rat ,  object ive 20 x, homal  3 x; b) t e s t i s  of ra t  aged 
15 days,  object ive 40x,  homal  3x;  c) t es t i s  of sexual ly  m a t u r e  
guinea-pig,  object ive 20x,  homal  5x; d) t es t i s  of guinea-pig 
aged 10 days, object ive 20x,  homal  3 x. 

Inst i tute of Epidemiology and Microbiology were  used. All the an imals  were  ki l led by decapitation. The 
specif ic i ty  of f luorescence  was  ve r i f i ed  by means  of the c r i t e r i a  suggested by Coons and Kaplan [7]. The 
spec imens  w e r e  examined under  the ML-2 luminescence  mic roscope .  

F o r  his tological  study the t e s t i s  was  fixed in Carnoy ' s  fluid and paraf f in  sec t ions  5~ in th ickness  
w e r e  stained with hematoxyl in  and eosin. The local izat ion of the endogenous globulins and of r ivanol  in the 
t e s t i s  and also in other  o rgans  of sexually ma tu re  guinea-pigs  and r a t s  was  de te rmined  in control  expe r i -  
ment  s. 

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  

In the sexual ly  ma tu r e  guinea-p igs  and r a t s  r ivanoI  did not pene t r a t e  through the wal l  of the blood 
v e s s e l s  in the in te rs t i t i a l  t i s sue s  of the t e s t i s  (Fig. la) or  into the b ra in  t i ssue,  w h e r e a s  an intense g reen  
f luorescence  of the dye was  found in the cell  nuclei  of the p a r e n c h y m a  of the l iver ,  spleen, kidney, and lung 
and the epi thel ium of the ep id idymis .  

In young r a t s  aged f r o m  4 to 10 days  a br ight  g reen  f luorescence  of r ivanol  was  seen in the cell  nuclei 
of the in te r s t i t i a l  t i ssue ,  the epi thel ium of the convoluted tubules,  and cel ls  of the tunica albuginea tes t i s .  
Microscopic  examinat ion  of sect ions  through the t e s t e s  of r a t s  aged 10 days  showed that bes ides  Sertoli  
ce l l s  the epi thel ium of the convoluted tubules also contained type A, in te rmedia te ,  and type B spermatogonia .  

Star t ing f r o m  the age of 17 days  a gradual  dec rea se  in b r igh tness  of f luorescence  was  obse rved  in all 
ce l ls  of the t e s t i s  in r a t s  (Fig. lb). In the an imals  aged 20 days  f luorescence  of sect ions  through the t es t i s  
was  weak but uniform.  On the 21st-22nd day, f luorescence  was  comple te ly  absent in most  of the a r e a  of the 
section,  and weak f luorescence  of the cell nuclei st i l l  p e r s i s t e d  in the in te rs t i t i a l  t i s sue s  and tubular  epi-  
thel ium only in reg ions  next to the tunica albuginea. On the 23rd day of postnata l  life r ivanol  f luorescence  
could no longer  be seen in the r a t s '  t es tes .  This  t ime coincided with the complet ion of me ios i s  and the 
beginning of s p e r m a t o g e n e s i s  (Fig. 2). The dis tr ibut ion of r ivanol  in the t e s t e s  of the gu inea-p igs  during the 
f i r s t  days a f t e r  b i r th  was  s i m i l a r  to that found in ra t s .  In the t e s t e s  of the an imals  aged 6-8 days, f l uo re s -  
cence was  obse rved  in the cell  nuclei  of the in te rs t i t i a l  t i ssue,  the tubular  epithelium, and cells  of the 
tuniea albuginea. In guinea-p igs ,  however,  the f luorescence  was  l e s s  br ight  than in ra t s .  At this t ime 
Sertuli  ce l l s  and type A in te rmedia te ,  and type B spermatogonia  were  vis ible  in the tubules of the tes tes .  
In the guinea-p igs  (and in this r e s p e c t  they differed f rom rats)  a marked  d e c r e a s e  in the b r i g h t n e s s  of f luo- 
r e s cence  of all  the cel ls  of the t e s t i s  and d i f fe rences  in the intensi ty  of  f luorescence  in the tubules 
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Fig. 2 . . P e r m e a b i l i t y  of BTB to r ivanol  and 
es tab l i shment  of s pe rm a t ogenes i s  in guinea-  
pigs and r a t s  in the ea r ly  s tages  of postnata l  
development:  s tages  of spe rma togenes i s  (a) 
in ra t  and (b) in guinea-pig;  f luorescence  of 
r ivanol  in t e s t e s  of (c) ra t  and (d) guinea-pig.  
A) Type A spermatogonia ,  Int) spe rma togon ia  
of in te rmedia te  type, B) type B spermatogonia ,  
PL) p re - l ep to t ene  s p e r m a t o c y t e s  of the f i r s t  
o rde r ,  L) leptotene spe rma tocy te s ,  Z) zygotene 
spe rma tocy te s ,  P) pachytene spe rma tocy te s ,  
D) diplotene spe rma tocy te s ,  ESP) ea r ly  s p e r -  
mat ids ,  LSP) lute spe rmat ids .  

in the same sect ion through the t e s t i s  were  obse rved  
as  ea r l y  as on the 1 0 t h - l l t h  day a f te r  bir th.  By this 
t ime  spe rma togenes i s  had p roceeded  to type B s p e r m a -  
togonia. F luo rescence  remained  s imi l a r  in c h a r a c t e r  
in the t e s t e s  of the guinea-pigs  up to the age of 20 days,  
when s p e r m a t o c y t e s  appeared  in the tubules in the 
pachytene stage.  In the per iod  f rom the 20th to the 
47th day of life weak but un i form f luorescence  of the 
t e s t i cu la r  t i ssue  was observed.  By the 47th day, 
spe rma t id s  at different s tages  of development  could be 
seen in individual convoluted tubules,  but in most  
tubules spe rma togenes i s  p roceeded  only as  fa r  as 
spe rma tocy t e s  in the pachytene stage. In an imals  aged 
2 months no r ivanol  could be found in the in te rs t i t i a l  
t i s sues  and tubules of the tes t i s ,  while spe rma tozoa  w e r e  
v is ib le  in the lumen o f  many convoluted tubules.  

Endogeneous globulins did not pene t ra t e  into the 
convoluted tubules of the t e s t e s  of the sexually ma tu re  
guinea-pigs  and r a t s  but were  local ized in the i n t e r s t i -  
t ial  t i s sue  (Fig. lc) .  Meanwhile, br ight  specif ic  fluo- 
r e scence  of the t i s sue  components  of the kidney, spleen 
and lung was  observed,  w h e r e a s  the cel ls  of the bra in  
t i s sue  r ema ined  dark.  In newborn guinea-pigs  and r a t s  
and in the l a t e r  s tages  of pos tna ta l  development,  the 
tunics  p r o p r i a  of the convulted tubules also was  
i m p e r m e a b l e  to endogenous globulins (Fig. ld). No 

r e f e r e n c e  could be  found in the l i t e ra tu re  to the study of the pe rmeab i l i t y  of the BTB to endogenous globu- 
l ins  in sexual ly i m m a t u r e  animals ,  w h e r e a s  the r e p o r t s  of other  invest igat ions [4, 11, 12, 16] s tate  that the 
tun ics  p r o p r i a  of  the convoluted tubules is  i m p e r m e a b l e  to endogenous globulins in sexual ly ma tu re  guinea-  
pigs  and ra t s .  

The r e su l t s  of the p r e s en t  expe r imen t s  agree  in the i r  genera l  f o rm with those  obtained by Kormano 
[13]. His  inves t iga t ions  of the pe rmeab i l i t y  of the BTB in sexually immatu re  r a t s  showed that neutra l  
acr i f lavine ,  i f  injected subcutaneously,  p e n e t r a t e s  into the t es t i s  of newborn r a t s  and of young r a t s  aged 
5 and 10-15 days,  but is  not found in the tubules of the t es t i s  in an imals  aged 20-25 days.  

The r e su l t s  of the p r e s en t  invest igat ion a lso  show cor re la t ion  between the degree  of a t ta inment  of 
s p e r m a t o g e n e s i s  in r a t s  and guinea-pigs  and the final s tabi l izat ion of function of the BTB. The i m p r e s -  
sion is  obtained that the comple t ion  of me ios i s  (by the 47th day a f te r  b i r th  in guinea-p igs  and the 23rd day 
in rats)  coincides in t ime  with the complet ion of s tabi l izat ion of BTB function (Fig. 2). 

It must  be emphas ized ,  in conclusion, that the r e su l t s  of morphological  invest igat ions  of the BTB a re  
in a g r e e m e n t  with the r e su l t s  of this invest igat ion.  

The BTB is known to consis t  of a c o m b i n a t i o n o f  s t ruc tu res :  the blood ves se l  wall,  the tunics  p r o p r i a  
of the convoluted tubules,  the Sertoli  cel ls ,  the tunics  a lbuginea tes t i s ,  and the in te r s t i t i a l  t i s sue  [3]. Final  
complet ion of the fo rma t ion  of the morphologica l  s t ruc tu re  of the b a r r i e r  is  known to take p lace  in an imals  
and man during pos tna ta l  development .  The myoid cel ls  of the tunics p r o p r i a  of the convoluted tubules of 
the tes t i s ,  which play an impor tan t  role  in b a r r i e r  function [9], for  instance,  acquire  the cha r ac t e r i s t i c  adult 
f ea tu res  in r a t s  on the 22nd day [14] and in mice  on the 19th day a f t e r  b i r th  [17]. Differentiat ion of the 
Sertol i  ce l l s  is  comple te  in mice  at the 4th-5th  week a f te r  b i r th  [10] and in man at puber ty  [15, 20], or  it 
coincides with the beginning of matura t ion  of the s p e r m a t i d s  in r a t s  [6, 18]. 
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