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The  2 ou te r  e lec t ron-dense  l ines h a v e  an  ave rage  th ick -  
ness of 60-70 ~_. T he  t o t a l  l e n g t h  of the  in te rce l lu la r  
c o n t a c t  increased w i t h  the  i n c u b a t i o n  per iod  and  a f te r  
48 h t he  cell con tac t s  covered  a lmos t  the  en t i re  m e m b r a n e  
area.  

I f  we cons ider  t he  coupl ing  ra t io  (V=/V,) as a c o n v e n i e n t  
i ndex  of the  j u n c t i o n a l  m e m b r a n e  pe rmeab i l i t y ,  i t s  
increase  as a f unc t i on  of t h e  P H A  i n c u b a t i o n  per iod  
suggests  a c o n c o m i t a n t  increase  in t he  low-res is tance  
s t ruc tu re s  responsab le  for t h e  in te rce l lu la r  pe rmeab i l i t y .  
Since in our  p r e p a r a t i o n s  t he  areas  of close cel lular  
c o n t a c t  b r o a d e n e d  w i t h  t h e  i n c u b a t i o n  t ime,  a n d  t he  
on ly  special ized j u n c t i o n a l  s t ruc tu re s  which  appea red  
were iden t i f i ed  as gap  junc t ions ,  we h a v e  infer red  t h a t  
these  s t ruc tu re s  are iden t ica l  w i t h  t he  low-res is tance  
p a t h w a y s  ill s t i m u l a t e d  lymphocy tes .  Our  iden t i f i ca t ion  
of t he  con t ac t s  as gap  j unc t i ons  is based  on:  a) t he  th ick-  
ness of t he  j u n c t i o n a l  complex  (200 A), wh ich  is g rea te r  
t h a n  t h a t  of t h e  zonula  occludens  ( abou t  140-150 A);  
b) t h e  pe r iod ic i ty  of t h e  e lec t ron-dense  par t ic les  of t h e  
m e d i a n  l ine of t he  j u n c t i o n a l  profile,  wh ich  cor responds  
to t he  cen t re - to -cen t re  spac ing  of t he  f reeze-e tch  par t ic les  
p rev ious ly  ~ in gap  junct ionsS-~~ c) gaps  of 
a b o u t  30 A be tw een  t he  two  a d j a c e n t  cell m e m b r a n e s .  

The  exac t  m e c h a n i s m  invo lved  in l y m p h o c y t e  cell 
s t i m u l a t i o n  is no t  known,  b u t  i t  is wide ly  accep ted  t h a t  
t he  m e m b r a n e  is t he  si te  where  t he  m i t o g e n  acts .  The  
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dependence  of l y m p h o c y t e  s t i m u l a t i o n  b y  P H A  on cell 
dens i t y  and  on  cell- to-cell  c o n t a c t  , a n d  t he  a p p e a r a n c e  
of in te rce l lu la r  c o m m u n i c a t i o n  in h u m a n  and  b o v i n e  
l y m p h o c y t e s  a f t e r  12 m i n  of P H A  t r e a t m e n t  tl, sugges t  a 
func t iona l  role for t h e  low-res is tance  p a t h w a y s .  Since 
cel lular  a s soc i a t i ons  h a v e  been  observed  to  occur  b o t h  
in v ivo  and  in v i t ro  in  c o n j u n c t i o n  w i t h  t he  express ion  of 
severa l  i m m u n e  responses,  we sugges t  t h a t  l y m p h o c y t e -  
l y m p h o c y t e  coope ra t ion  t h r o u g h  gap j u n c t i o n s  p rov ide  a 
model  s y s t e m  for t he  s t u d y  of sucll  cel lular  in te rac t ions .  
L y m p h o c y t e  j u n c t i o n s  h a v e  some cha rac te r i s t i c s  in  
c o m m o n  w i t h  those  descr ibed  for ep i the l ia l  cells. An  
increase  in cy top l a smic  Ca+ + c o n c e n t r a t i o n  causes  a 
m a r k e d  r e d u c t i o n  of t he  j u n c t i o n a l  c o n d u c t a n c e  ~2 in a 
way  s imi lar  to  t h a t  p rev ious ly  descr ibed for sa l iva ry  
g land  cell j u n c t i o n s  13. 

I n  a n u m b e r  of d i f fe ren t  cell sys tems  where  in ter -  
cel lular  c o m m u n i c a t i o n  has  been  de tec ted ,  i t  h a s  no t  
been  possible  to  e s t ab l i sh  a cor re la t ion  be tween  specific 
morpholog ica l  s t ruc tu re s  a n d  the  physio logica l  ev idence  
of cel lular  c o m m u n i c a t i o n ,  because  of t he  coexis tence  of 
severa l  d i f fe rent  types  of special ized j unc t i ona l  complexes.  
As in severa l  o the r  p r e p a r a t i o n s  4, s, ~0 in h u m a n  l ympho-  
cytes  s t i m u l a t e d  b y  P H A  only  gap j unc t i ons  h a v e  been  
found.  W e  suggest  t h a t  these  s t r u c t u r e s  are t h e  low 
res i s tance  channe l s  r e sponsab le  for in te rce l lu la r  c o m m u -  
n i ca t i on  in t h e  p r e sen t  cell sys tem.  S tudies  w i t h  ex t ra -  
cel lular  space marke r s  are r equ i red  for a more  def in i t ive  
iden t i f i ca t ion  of these  j u n c t i o n a l  complexes  and  we are  a t  
p r e sen t  work ing  on t h a t  ~4, ~ 

Rdsumd. La microscopic  61ectronique e t  une  m 6 t h o d e  
Cec t rophys io log ique  on t  4t6 utilis6es pou r  6 tudier  les 
jonc t ions  en t re  les l y m p h o c y t e s  h u m a i n s  s t imul6s  p a r  la 
p h y t o h 4 m a g l u t i n i n e .  Le coeff icient  de couplage 61ectro- 
t on ique  a u g m e n t e  avec  le t e m p s  d ' i n c u b a t i o n .  Les seules 
in t6 rac t ions  cellulaires t y p i q u e s  raises ell 6vidence p a r  la 
microscopic  41ectronique sont  les <~gap jonct ions~.  
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Seasonal Variations in the Fertilizing Capacity of Bu]o arenarum (Amphibia Anura) Spermatozoa 1 

Art i f ic ia l  fe r t i l i za t ion  of Bu/o arenarum oocytes  can  be 
r o u t i n e l y  o b t a i n e d  t h r o u g h o u t  t h e  year .  This  species has  a 
c o n t i n u o u s  spe rma togen ic  cycle w i t h  seasonal  f luc tua-  
t ions  2. Tes tes  size changes  cons iderab ly  du r ing  t he  year,  
m a x i m a l  size be ing  obse rved  a t  t h e  beg inn ing  of t he  
b r eed ing  season, in t he  spring.  D u r i n g  t h e  w in te r  season, 
w h e n  tes tes  are increas ing  t h e i r  size, spe rm clusters  are 
obse rved  a d h e r e d  to Ser tol i ' s  cells in  t h e  semini fe rous  
ampu l l ae  3. I t  is l ike ly  t h a t  s pe r m a t ozoa  r e m a i n  in t i le 
tes tes  un t i l  spr ing,  since t h e y  h a v e  no t  been  obse rved  in 
u r ine  samples  o b t a i n e d  in winter*.  

The  fertiIiziwg ab i l i ty  of a m p h i b i a n  spe rmatozoa ,  as far  
as we know, ha s  no t  been  explored  and  is t he  sub jec t  of 
th i s  paper .  W e  also s tud ied  t he  decl ine of t he  fert i le  life of 
s p e r m a t o z o a  i n c u b a t e d  in sa l t  so lu t ion  b o t h  in s u m m e r  
~nd win te r  season, A f u r t h e r  ob jec t ive  was tO es t ab l i sh  

w h e t h e r  soluble p r o d u c t s  r e m o v e d  f rom the  tes tes  h a d  
a n y  inf luence  on t he  fer t i l iz ing capac i t y  of spe rma tozoa  
i n c u b a t e d  in it. 
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Incubation time Incubation media 

Minutes Hours Ringer's solution Testicular supernatant 

Summer 0 -- 91.5 4- 2.7 81.6 ~ 4.9 
15 -- 16.0 ~- 10.9 40.2 -b 13.1 
30 -- 0.5 4- 0.4 3.3 i 2.2 

Winter -- 0 99.3 4- 0.5 97.8 4- 0.9 
--  1 98.0 i 1.7 62.8 4- 19.1 
--  2 100.0 4- 0.3 ~ 58.0 4- 7.8 
--  4 94.8 4- 2.2 ~ 27.3 • 20.3 

Sperm concentration was 106 spermatozoa/m1 in the incubation medium and 105 spermatozoa/ml in the insemination medium (10% Ringer's 
solution). Results represent the mean 4- standard error (N = 8 in summer and 4 in winter. Each experiment was carried out with different 
animals. ~ p < 0.05. For the remaining results differences are not significant. 

Materials and methods. Bu]o arenarum (Hensel) oocytes  
were ob ta ined  by  in jec t ing  one fresh ~ or p reserved  6 
homologous  hypophys i s  to the  female. Sperm suspensions  
were ob ta ined  by  mincing tes tes  in 10% a m p h i b i a n  
Ringer ' s  solut ion wi thou t  b ica rbona te  or cell-free tes t is  
homogena tes .  Sperm suspens ion  concen t ra t ions  were 
s t anda rd ized  by nephe lome t ry : .  

To ob ta in  a cell-free tes t is  homogena te ,  a spe rm 
suspension ob ta ined  in 10% Ringer ' s  solut ion of abou t  
2 • 10 T spe rm /m l  was cen t r i fuga ted  at  6,000 g dur ing  
20 m i n  at  0 ~ 

In  order  to es t imate  the  fert i l izing capaci ty ,  fer t i l izat ion 
ra te  was measured  by  insemina t ing  tile oocyte  s t r ings in 
10% Ringer ' s  solut ion dur ing  15 rain, before immers ing  
t h e m  in 0.1% sodium lauryl  sulfate solut ion for 5 sec, 
which  insures t he  block of fer t i l izat ion w i thou t  affect ing 
the  oocytes  s 

Results and discussion. W h e n  Bu[o arenarum oocytes  
were insemina ted  with f reshly  p repa red  spe rm suspensions,  
a h igh f requency  of fer t i l iza t ion was obta ined,  i r respect ive  
of t he  season of t he  year  (Table, incuba t ion  in Ringer ' s  a t  
t ime  zero). W h e n  spe rmatozoa  were incuba ted  in Ringer ' s  
solut ion at  d i f ferent  in tervals  of t ime,  however ,  the i r  
fert i l izing capac i ty  was found  to drop  off fas ter  in su mmer  
t h a n  in winter .  
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The results  of the  expe r imen t s  carr ied out  to inves t iga te  
whe the r  cell-free tes tes  homogena te  had  any  influence on 
the  fert i l izing capac i ty  of spe rma tozoa  are also given in 
the  Table.  In  summer ,  no s ignif icant  effect  was not iced.  
In  winter ,  however,  spe rma tozoa  incuba ted  in the  test ic-  
ular p repa ra t ion  exhib i ted  a lower fer t i l izat ion ra te  t h a n  
those  incuba ted  in Ringer ' s  solution.  At  present ,  we do no t  
know the  mean ing  of th is  effect. This loss of ferti l izing 
abi l i ty  m i g h t  reflect  only some damage  suffered by  the  
cells as a resul t  of incuba t ion  under  th is  artificial  con- 
dit ion.  Acrosomic pro te inase  conta ined  in cell-free tes t is  
p repara t ions  9 m a y  be a good cand ida te  to  account  for th is  
dele terous  effect  on spermatozoa .  I t  is also possible t h a t  
th is  effect  was due to  the  act ion of some inhib i tor  p resen t  
in t he  test is ,  p ro tec t ing  spe rma tozoa  agains t  a p r e m a t u r e  
loss of the i r  fert i l izing capaci ty .  Fur the r ,  th is  in te rpre ta -  
t ion  allows us to  explain  t he  difference observed  be tween  
the  fert i l izing life of spe rm in s u mmer  and  win te r  seasons. 
The inhibi tor ,  being m u c h  more  act ive  dur ing winter ,  
would be capable  of ex tend ing  the  l imit  of ferti le life of 
spe rm even when  suspended  in Ringer ' s  solution. 

The seasonal  var ia t ion  in the  decline of ferti l izing 
capac i ty  of spe rm here repor ted,  besides i ts  theore t ica l  
interest ,  deserves  to  be t aken  into account  in fu ture  
researchs abou t  fer t i l izat ion and  spe rm metabo l i sm 
among  Amphib ia .  

Resumen. La capac idad  f ecundan te  de los esperma-  
tozoides de Bu/o arenarum decae mAs rApidamente  en 
verano q u e e n  invierno.  Ello p robab l emen te  sea debido a 
la presencia,  du ran te  el invierno,  de factores tes t iculares  
de proteccidn.  
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S t i m u l a t i o n  o f  M g 2 + - D e p e n d e n t  E n d o n u c l e a s e  A c t i v i t y  o f  R a t  T e s t i s  N u c l e i  o n  I n c u b a t i o n  
w i t h  N A D  + i n  v i t r o  

Iso la ted  nuclei  and ch roma t in  f rom m a m m a l i a n  
t issue possessed p o l y  (adenosine d i p h o s p h a t e  ribose) 
syn the t a se  ac t iv i ty  which  t rans fe rs  the  A D P - R i b  moie ty  
of N A n  to  form a po lymer  1, 2. Paral le led wi th  the  forma-  
t ion of poly  (ADP-Rib)  t he  t e m p l a t e  for DNA synthes i s  

of ra t  l iver c h r o m a t i n  was inh ib i ted  ~, resul t ing f rom a 
block of the  Ca 2+, Mg2+-dependent  endonuclease  ac t iv i ty  4. 
The p resen t  s t u d y  was u n d e r t a k e n  to  de te rmine  the  effect  
of poly  (ADP-Rib)  fo rma t ion  on the  endonuclease  
act ivi t ies  of r a t  tes t is  nuclei  and  chromat in ,  


