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Removal  of aH-T-HC1 and Acrosome Loss from Spermatozoa of Different Species in the 
Presence of Reproductive Tract Secretions 

More t h a n  20 years  ago i t  was es tabl ished t h a t  spe rm 
cells require  a cer ta in  per iod of t ime  to  acquire the i r  
fert i l izing ability1, 2, t h e r e b y  undergoing  physiological  
and  morphologica l  changes  3-5. Since then,  loss of the  
acrosome has served as one ind ica tor  for spe rm capaci ta-  
t ion  and the  ant ib io t ic  tetracycline-HC1, as f luorophor  or 
labelled wi th  t r i t i um 6-~ has  been used to assess the  effect  
of hormona l  control led env i ronmen t s  on spe rm capaci ta-  
t ion  9 and  to  show metabol ic  changes  spe rma tozoa  undergo 
as t h e y  acquire  the i r  capac i ta t ion  10 

However ,  VAIDYA et al. 1~ establ ished,  t h a t  the  fluoro- 
met r ic  m e t h o d  is no t  l ikely to  fulfill the  func t ion  as suit- 
able ind ica tor  for spe rm capaci ta t ion.  In  the  p resen t  
exper iments ,  t r i t i a t ed  tetracycline-HC1 was used to  assess 
the  effect  of r ep roduc t ive  t r ac t  p ro te in  secret ions on 
spe rm capac i ta t ing  abi l i ty  in v i t ro  and a histological  
m e t h o d  was used as comparison.  

Mater ials  and methods. E p i d i d y m a l  spe rma tozoa  of the  
hamste r ,  and  e jacula ted  r abb i t  and h u m a n  spe rmatozoa  
were examined.  The cauda ep id idymis  of a ferti le hams t e r  
was cut  in to  a watch-glass ,  using a known volume of 
Tyrode ' s  solution.  The final concen t ra t ion  was abou t  
9 • 107 spermatozoa/m1.  E jacu la t ed  r abb i t  spe rma tozoa  
were collected by  means  of an artificial  vagina.  The sperm 
concen t ra t ion  was app rox ima te ly  4 . 7 •  s to  7 •  v 
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Fig. 1. a c) Removal of 3H-T-HCI arid the acrosome reaction during 
the oestrous cycle in reproductive tract secretions of the golden 
hamster. 

spermatozoa /ml .  H u m a n  ejaculates  were ob ta ined  f rom 
volunteers  and  the  spe rm concen t ra t ion  was abou t  1.8 • 
10 v spe rm cells/ml. R a b b i t  and  h u m a n  sperm samples 
were l iquified a t  room tempera tu re ,  centr i fuged at  approx-  
imate ly  2000 •  and  resuspended  in Tyrode ' s  solution�9 
All samples  were incuba ted  for 10 min  in 3It-T-HC1 
(specific ac t iv i ty  150 mCi /mM) at  a concen t ra t ion  of 
4 ~zg/106 spe rmatozoa  10. The sperm samples  were recovered 
and centr i fuged again. 

H a m s t e r  r eproduc t ive  t r ac t  secret ions were ob ta ined  
on days  i (metoestrus)  to 4 of the  oestrous cycle. Uter i  
and  oviducts  were i lushed wi th  1.0 ml sterile isotonic 
saline. The f lushings were centr i fuged at  app rox ima te ly  
9000 x g  for 10 rain and  concen t ra t ed  at  4~ in a dialysis 
bag placed in Aquacide  I I  (Calbiochem). The pro te in  
concen t ra t ion  in all samples  was measured  as descr ibed 
by  LOWRY et al. 1~. Oestrus  r abb i t  u ter i  and oviducts  were 
f lushed wi th  5.0 ml  sterile saline and the  fluids processed 
in t he  same m a n n e r  as descr ibed for the  hamster .  H u m a n  
uter ine  fluid was ob ta ined  f rom volunteers  as descr ibed 
by  DANIEL la, and samples  of day  14 and 16 dur ing the  
mens t rua l  cycle were used. 

F r o m  the  sperm suspensions,  200 ~zl were incuba ted  in 
the  reproduc t ive  t r ac t  secret ions a t  37 ~ in a 5% CO S in 
air a tmosphere .  Tyrode 's ,  se rum and no t r e a t m e n t  served 
as controls .  The incuba t ion  t ime  for human ,  h ams t e r  and 
r abb i t  spe rma tozoa  was 12-13, 4-6 and 6-8 h, respect ive-  
ly. The rad ioac t iv i ty  in the  vials, conta in ing  50 ~1 of the  
spe rm fract ion or 50 ~zl of the  s u p e r n a t a n t  mixed  wi th  
10 ml  of the  scint i l la t ion fluid (8 g, Bu ty l  P B D ;  0.5 g 
P B B O  and 5% Biosolv 1R/1.) was counted  in a scint i l la t ion 
s p e c t r o p h o t o m e t e r  (Packard  Model 3375 Tri-Carb).  

Ano the r  group of h a m s t e r  and  r abb i t  spe rma tozoa  was 
s ta ined  wi th  a m i x t u r e  of Eos in  B, Fas t  Green and 95% 
alcohol 14. F r o m  air dried and  the rea f t e r  sealed slides 
600-700 spe rma tozoa  were assessed for t he  acrosome 
reaction�9 

Results.  Figure 1, a - c  shows changes  in t he  removal  of 
8H-T-HC1 f rom ep id idymal  spe rma tozoa  incuba ted  in 
u ter ine  and 0viducal  fluid p ro te ins  dur ing  the  oestrous 
cycle. The remova l  ra te  in u ter ine  fluid pro te ins  is 43.0% 
on day  4, and is no t  s ignif icant ly  d i f ferent  f rom the  remov-  
al ra tes  on days  1, 2 and  3, where  it was found  to be 
42.0, 42.0 and 40.0%, respect ive ly .  However ,  24.0% 
removal  of aH-T-HC1 in Tyrode ' s  solut ion is s ignif icant ly  
lower (P  > 0.01) f rom the  p ro te in  conta in ing  f ract ions  
tes ted.  
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Fig. 2, a c) Removal of aH-T-HCI from rabbit (a) and human sperma- 
tozoa (c) in vitro and the acrosome reaction (b) in rabbit spermatozoa, 
after incubation in oestrus genital tract secretions and human 
uterine fluid at the time of ovulation. 
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Us ing  the  his to logical  m e t hod ,  t he  pe rcen t age  4- s tan-  
da rd  er ror  of t he  ac rosome loss was  22.0 4- 6.4, 18.0 • 
5.8, 2 7 . 0 : 6  6.6 an d  56~0 :6  13.5 on  days  1, 2, 3 and  4, 
respect ive ly .  The  ac rosome loss i n s p e r m a t o z o a  i n c u b a t e d  
in Ty rode ' s  a lone was 26.0 • 3.8 (Figure l b ) .  The  
ac rosome r eac t ion  on  day  4 in t he  h a m s t e r  is s ign i f i can t ly  
h igher  ( P  > 0.005) f rom t h a t  observed  on  days  1, 2, 3 and  
Tyrode ' s ,  respect ive ly .  

I n  oes t rus  h a m s t e r  ov iduca l  f luid t h e  r e m o v a l  r a t e  is 
h ighes t  (45.0%) a nd  declines to  4 .3% in metoes t rus .  
The rea f t e r  t e t r a cyc l i ne  r e m o v a l  increases  aga in  to  42.0 
a n d  44 .0% on  days  2 a n d  3, respect ively .  

F igu re  2a  shows 3H-T-HC1 r e m o v a l  in  oes t rus  u te r ine  
f luid to  be  51.0%. Oes t rus  r a b b i t  ov iduca l  f luid p ro t e in s  
a n d  se rum show 46.0 a n d  47.0% 3H-T-HC1 removal .  The  
r e m o v a l  r a t e  f rom s p e r m a t o z o a  in Ty rode ' s  so lu t ion  a lone 
a n d  those  t h a t  were i n c u b a t e d  w i t h o u t  t r e a t m e n t ,  resul t s  
in  50.0 a n d  49.0%.  T he  s t a in ing  t e c h n i q u e  reveals  a 
r e m a r k a b l e  d i f ference  be t w een  u t e r ine  and  ov iduca l  f luid 
in i nduc ing  t he  ac rosome reac t ion .  Oes t rus  r a b b i t  u t e r ine  
f luid induces  a n  ac rosome loss of 53.6 =h 3.1%, whereas  
t he  p e r c e n t a g e  for ov iduca l  f luid is 33.3 =h 1.3%. Ty rode ' s  
so lu t ion  shows an  acrosome reac t ion  of 20.5 • 8 .1% 
(Figure  2b). The  r e m o v a l  of t he  t e t r acyc l ine  molecule  
f rom u n t r e a t e d  a n d  Tyrode ' s  t r e a t e d  h u m a n  s p e r m a t o z o a  
is 46 .0% (Figure 2c). The  samples  o b t a i n e d  close to t he  
t i m e  of e s t i m a t e d  o v u l a t i o n  s l ight ly  increase  the  r e m o v a l  
r a t e  of SH-T-HC1 a n d  show a r a d i o a c t i v i t y  loss of 49.0% 
a n d  48 .0% on day  14 a n d  16, respect ively .  

Discussion. R e m o v a l  of t he  f luorescen t  l abe l  f rom 
s p e r m a t o z o a  has  been  s t a t e d  to  be  an  i nd i ca t i on  for t h e  
in i t i a l  s tep  in spe rm c a p a c i t a t i o n  ,11. The  p re sen t  resul t s  
show t h a t  t he  r a t e  of r e m o v a l  of t he  label led  t e t r acyc l ine  
molecule  depends  on t he  d i f fe ren t  p ro t e in  con ta in ing  fluid 
samples  (Figures 1 a n d  2). However ,  t he  level  of signifi- 
cance  increases  h igh l y ,  w h e n  a h is to logica l  m e t h o d  is 
used (Figures 1 b a n d  2b).  Th i s  is due  to a clear  d i s t i nc t ion  
of t h e  p resence  or absence  of t he  acrosome,  whereas  
accura te  d e t e r m i n a t i o n  of t he  n u m b e r  of molecules b o u n d  
to  a spe rma tozoon ,  is sub jec t  to  e s t ima t ion .  T he  re la t ive ly  
h i g h  b a c k g r o u n d  in u n t r e a t e d  s p e r m a t o z o a  a n d  those  
i n c u b a t e d  in T y r o d e ' s  m a y  be  exp la inab le  b y  ~H-T-HC1 
molecules,  t h a t  h a v e  n o t  been  bound ,  and  pe r m i t s  t he  

conclusion,  t h a t  on ly  a b o u t  50% of t he  label led  molecules 
will  b i n d  to  t he  surface of s p e r m a t o z o a  in these  species. 
The  low level  of t e t r acyc l ine  r emova l  on  day  1, m a y  be  due  
to changes  in t he  u te r ine  p r o t e i n  e n v i r o n m e n t  be ing  un-  
f avourab l e  for spe rma tozoa  a t  t h a t  t ime.  

These  d a t a  suggest ,  t h a t  t he  in i t ia l  s teps  of c apac i t a t i on  
can  be  ach ieved  in oes t rus  u te r ine  f luid p ro t e in s  of t h e  
h a m s t e r  in  v i t ro ,  a n d  are c o m p a r a b l e  to  t he  ac rosome 
r eac t ion  in h a m s t e r  se rum 15. Also, h igher  t e t r acyc l ine  
r e m o v a l  in  oes t rus  r a b b i t  u t e r ine  f luid m a y  be  due  to 
e i the r  cond i t ions  be ing  sa t i s fac to ry  in v i t ro ,  or t he  3H-T- 
HC1 r emova l  refers to  a p o t e n t i a l  and  n o t  a c t u a l  achieve-  
m e n t  of the  fer t i l iz ing abi l i ty .  

W e  conclude,  t h a t  t he  loss of t he  ac rosome is f ac i l i t a t ed  
b y  exposure  to  female  geni ta l  t r a c t  secretions.  Te t racy-  
cline removal ,  however ,  is no t  a re l iable  ind ica to r  for  
spe rm capac i t a t i on  1~. 

Zusammenlassung. Die W i r k u n g  yon  Sekre ten  des 
H a m s t e r -  und  K a n i n c h e n r e p r o d u k t i o n s t r a k t s  wurde  auf  
die A k r o s o m r e a k t i o n  in v i t ro  ge tes t e t  u n d  festgestel l t ,  
dass  sie a m  Tag  4 des Zyklus ,  sowie in u t e r i n e n  Sekre ten  
des K a n i n c h e n s  h 6 h e r  is t  als in O v i d u k t s e k r e t e n  (wenn 
die F i i r b e m e t h o d e  m i t  der  E n t f e r n u n g  yon  T e t r a z y k l i n -  
moleki i len  ve rg l i chen  wird). 
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Deoxyguanosine,  a potent Cytokinesis Inhibitor in Plant Cells 

D u r i n g  our  work on t he  m e c h a n i s m  of ac t ion  of hydro -  repor ted .  Acet ic  orcein s q u a s h  roo t  m e r i s t e m s  of Allium 
x y u r e a l ,  2, while t r y i n g  to an t agon ize  i ts  ac t ion  b y  addi-  sativum L. h a v e  been  p r e p a r e d ;  2,000 cells h a v e  been  
t i on  of deoxy  r ibonueleos ides ,  we h a v e  seen t h a t  deoxy-  scored in  each  m e r i s t e m  a n d  pe rcen tages  of b inuc l ea t e  
guanos ine  induces  t he  f o r m a t i o n  of a g rea t  n u m b e r  of ceils a n d  mi tos is  g iven  be low are t he  m e a n  va lue  for 2 
b inuc l ea t e  cells, and  we t h i n k  i t  is i n t e r e s t i ng  to  descr ibe  mer i s tems .  L a t e  t e lophases  devoid  of p h r a g m o p l a s t  h a v e  
t h i s  ac t ion  which ,  as far  as we know,  h a d  no t  ye t  been  been  set  u p  b y  scoring all  t h e  t e lophases  of 2 m e r i s t e m s :  

Deoxyguanosine concentration (M/ml) 

Control 3.75 • 10 -~ 7.5 • 10 -~ 1.5 • 10 .6 2 • 10 6 3 • 10 .6 

Binucleate ceils 3 h 0 scarce scarce scarce scarce scarce 
(~ 6 h 0 3.3 4 4 4.2 1.8 

24 h 0 6.6 16.3 21.3 25.7 15.7 

Late telophases without phragmoplast 3 h 0 4 15 28.7 37.5 43.6 
(%) 6 h 0 26.8 37.8 46 65.6 73.6 

24 h 0 24.4 42.5 36.5 62 52.5 
Mitotic index 3 h 9.3 4.6 7.6 7.5 5.8 5.6 
(%) 6 h 11.5 5.3 12.8 6.8 7.2 7.4 

24 h 11.6 6.6 7.8 4.9 7.1 7.4 


