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Enfin,  ces r6sul ta ts  posen t  le problgme d 'une  influence 
de la d6ficience thy ro id ienne  sur la m a t u r a t i o n  du sys tgme 
ne rvenx  s 'exer~ant  d6jg p e n d a n t  la p6riode foetale, 
mgme chez une esp~ce c o m m e  le Ra t ,  don t  le degr~ 
d ' immatu r i t 6  nerveuse  est  par t icu l i~rement  grand 5, la 
naissance.  

2~ Je remercie le Professeur J. LEGRAND pour sa participation & la 
discussion et 5 la r6daetion de eet article ainsi que F. CARUSO qui a 
r6alis6 son illustration. 
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Summary. Synaptogenes i s  is a l ready under  way  in t he  
cerebel lum of the  ra t  immedia te ly  af ter  b i r th .  The 
synap t i c  con tac t s  are def ined by  the  s imul taneous  
occurrence of 2 m e m b r a n o u s  thickenings ,  an in t e rven ing  
gap, and  a m i n i m u m  of 3 p re synap t i c  vesicles. A difference 
in synapse  concent ra t ion  per  area of sect ion for animals  
bo rn  of t hy ro id - inh ib i t ed  mothe r s  as compared  to normal  
controls  is demons t r a t ed .  Synaptogenes i s  is de layed  by  
thyrodepress ive  t r e a t m e n t  immed ia t e ly  af ter  b i r th .  
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Effect of D e c a p a c i t a t i o n  Factor  on  the  O x y g e n  U p t a k e  of Rabbi t  S p e r m a t o z o a  
R e c o v e r e d  f r o m  the U t e r u s  

R a b b i t  spe rma tozoa  m u s t  reside in the  female  re- 
p roduc t ive  t r ac t  for several  hours  belore  t h e y  can pene t r a t e  
and  fertilize an ovum 1,2 This capac i t a t ion  process m a y  
involve removal ,  p robab ly  by  enzymic  act ion,  of mater ia l  
located on the  surface of the  spe rma tozoa ;  re -exposure  of 
the  spe rma tozoa  to  seminal  p la sma  leads to loss of 
capac i ta t ion  and the  process  m a y  well involve the  
res to ra t ion  of the  surface layer  or decapac i t a t ion  factor  
which normal ly  coats  t he  spe rma tozoa  as they pass  
t h rough  the  ep id idymis  a-6. 

Several  workers  have  recovered spe rma tozoa  f rom the  
u terus  of rabb i t s  and compared  the i r  me tabo l i sm wi th  
those  f rom fresh samples  of semen ~-9. Bo th  the  oxygen  
up take  and  glycolyt ic  ac t iv i ty  of t he  spe rma tozoa  
appears  to  be increased af ter  incuba t ion  in t he  u terus  
and  there  is also evidence of some swi tch  to  pen tose  s h u n t  
ac t iv i ty ,  as judged  by  a decrease in t he  ra t io  of 1~CO2 f rom 
6-14C glucose and  1-~4C glucose when  these  are used as 
subs t r a t e  for the  spermatozoa .  The grea tes t  increase in the  
oxygen  up take  0f spe rma tozoa  took  place be tween  the  
4th and 6th h of incuba t ion  in utero and since r abb i t  
spe rma tozoa  require  abou t  6 h to become capac i t a t ed  in 
the  uterus  i t  is t e m p t i n g  to  suggest  t h a t  these  metabol ic  
changes  m a y  be associated wi th  t he  process.  

One possible cr i t ic ism of th is  t y p e  of work  is t h a t  the  
semen  suspensions  recovered f rom the  u terus  are con- 
t a m i n a t i o n  wi th  leucocytes  and  o ther  ex t raneous  cells 
t h a t  migh t  inf luence the  results.  In  the  expe r imen t s  re- 
po r t ed  in th is  pape r  t he  washed  spe rma tozoa  suspensions  
have  been sealed into Millipore tubes  before placing the  
suspension into the  uterus  of does. This sys tem was also 
used to s t u d y  the  effect  of add ing  decapac i t a t ion  fac tor  
to the  spe rma tozoa  suspens ion  a i te r  recovery  f rom the  
uterus,  in expec ta t ion  t h a t  the  decapac i t a t ion  fac tor  
migh t  decrease the  oxygen  up take  of the  spe rma tozoa  
suspension.  
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Oxygen consumption by spermatozoa (btl Q/b/108 spermatozoa) 

Experimen t i (n = 6 ~) 

Spermatozoa from fresh semen 
Spermatozoa after incubation in the uterus 
Spermatozoa after incubation in the uterus, deeapacitation factor added u 

Experiment 2 (n = 3) 

Spermatozoa from fresh semen 
Spermatozoa from fresh semen, deeapacitation factor added b 

Experiment 3 (n -- 5) 

Spermatozoa from fresh semen 
Spermatozoa from fresh semen, bovine serum albumin added b 

Mean -6 SE 

11.0 • 3.49 
25.8 i 9.42 
69.6 ~- 39.44 

10.0 i 5.24 
8.5 -t- 4.15 

9.2 J= 3.01 
10.7 -t- 2.63 

a n, Number of replicates, b Decapacitation factor (10 or 5 mg) or bovine serum albumin (10 mg) were added to the sample chamber of the 
oxygen electrode. 
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Materials and methods. R a b b i t  semen was collected 
by  use of an art if icial  vag ina  10. The med ium for d i lu t ing 
the  semen and washing the  spermatozoa  was calcium-free 
Krebs Ringer  phospha te  of p H  7.01~ conta in ing 3 mg of 
glucose, 1 mg of s t rep tomycin  and 1 mg of penici l l in per  
ml. Washed suspensions were obta ined by di lu t ing about  
3 ml  of semen to 10 ml, centr i fuging a t  1000 g for 10 min, 
wi thdrawing  the  superna tan t  and resuspending the  
spermatozoa  in a vo lume  of about  6 ml. 

Washed  suspensions of spermatozoa  were in t roduced  
into Millipore tubes  (20 • 2 or 1 ram, 0.45 am pore size), 
using a Hami l t on  syringe f i t ted  wi th  a 2"  section of 
plast ic catheter .  These were closed wi th  fine glass 
s toppers or by ty ing  fine silicone bungs in a t  each end. 
One tube  was then  inser ted into each uter ine horn of an 
anaesthet ized doe by  mak ing  an incision into the  vagina  
and pushing the  tube  th rough  the  cervix.  The  doe was 
then  injected wi th  75 I U  of HCG, killed 12 h la ter  and the 
tubes  removed.  Up  to 4 does were used for each replicate.  
The  spermatozoa  suspension was recovered f rom the  
mill ipore tube  wi th  a H a m i l t o n  syringe and the  tube  
rinsed wi th  diluent.  The suspension was then  centr i fuged 
at  1000 g for 5 min, the  superna tan t  wi thdrawn and the  
spermatozoa  resuspended in a convenient  volume,  
usual ly  4 to 6 ml. 

Oxygen  up take  was measured  in a Yel low Springs 
Model 53 biological  oxygen  moni to r  which employs  a 
Clarke type  electrode. The final vo lume  in the  sample 
chamber  was always adjus ted  to 3 mi  wi th  diluent.  
Crude decapac i ta t ion  factor  was prepared f rom rabbi t  
or bull seminal  plasma% ~. A h a e m o c y t o m e t e r  was used 
for spermatozoa  counts  af ter  d i lu t ing the  suspension 
wi th  formal  saline. 

Af ter  log t rans format ion  the  da ta  were subjected to 
s tandard  analyses of var iance  wi th  isolat ion of sums of 
squares a t t r ibu tab le  to differences be tween t r ea tmen t s  and 
differences be tween ejaculates.  The  t r ea tmen t -e j acu la t e  
in te rac t ion  has been used as the  error t e rm and the  
significance of the  difference f rom the  control  assessed 
by a t-test using the  in te rac t ion  mean  square  f rom the  
analyses of var iance  as the  s tandard  error and the  degrees 
of f reedom associated wi th  it. 

Results and discussion. Spermatozoa  suspensions 
recovered f rom the  uterus of rabbi ts  in sealed Mill ipore 
tubes were free f rom leucocytes  and only rare ly  contami-  
a ted  wi th  some erythrocytes .  A l though  the  results  were 
var iable ,  there  was, usual ly  an increase in the  oxygen  con- 
sumpt ion  of spermatozoa  recovered f rom the  uterus  
(Table, exper iment  1). However ,  addi t ion of the  decapaci-  
ra t ion fac tor  far  f rom decreasing the  oxygen  uptake,  
considerably  increased i t  to a level  s ignif icant ly  greater  
t han  the  control  (p < 0.01) (Table, exper iment  1). 
This  seems to  be a specific effect on spermatozoa  recovered 
f rom the  u terus  and we have  found no s t imula t ion  of 
the  oxygen  up take  of fresh rabb i t  spermatozoa  (Table, 
exper iment  2). 

F r o m  this  exper iment  i t  would appear  unl ikely the  
mode of act ion of the  decapac i ta t ion  factor  is to br ing 
about  some non-specific s tabi l iza t ion of the  spermatozoa.  
Bovine  serum albumin,  which is known to pro tec t  
rabbi t  spermatozoa  to some ex ten t  f rom the  adverse  
effect of h igh di lut ion 1~, also failed to increase the  respira- 
t ion of fresh rabb i t  spermatozoa  (Table, exper iment  3). 
Decapac i ta t ion  factor  itself did not  produce any  appreciable 
oxygen  up take  when 5 mg  was incuba ted  in 3 ml  of R~nger 
solution over  1 h. 

Spermatozoa  sealed into Mill ipore tubes  apparen t ly  
become eapac i ta ted  in the  uteruseS. W h e t h e r  s t imula t ion  
of thei r  resp i ra tory  ac t iv i ty  is d i rec t ly  associated wi th  
capaci ta t ion,  however ,  remains  an open question.  If  the  

metabol ic  changes were a necessary prerequis i te  for ca- 
paci ta t ion,  the  in ject ion of progesterone into the  doe migh t  
be expected  to p reven t  them,  since this t r e a t m e n t  has 
been shown to inhibi t  capaci ta t ion  of spermatozoa  in the 
rabbi t  u terus  ~5. The evidence on this po in t  is, however ,  
confl ict ing;  thus  MURDOCH and WHITE 9 found t h a t  
progesterone,  if anything,  enhanced ra ther  t han  reduced 
the  effect of the  uterus  on metabo l i sm of spermatozoa  
whereas BRACKETT 16 reports  no s t imula t ion  of metabol i sm 
when spermatozoa  were placed in the  uterus  of pseudo- 
pregnant  does. 

Again if the  metabol ic  changes were closely l inked wi th  
capac i ta t ion  the  presence of seminal  p lasma in the  uterus  
migh t  also be expected  to re ta rd  them due to the  
decapac i ta t ion  factor.  However ,  essential ly similar  
responses were obta ined wi th  washed and unwashed 
spermatozoa  suspensions in the  u te rus ,  while in the  present  
studies added decapac i ta t ion  factor  fur ther  s t imula ted  
the  oxygen  up take  of rabb i t  spermatozoa  af ter  t hey  had 
been recovered f rom the  uterus.  

The  mode  of act ion of decapac i ta t ion  factor  in s t imulat-  
ing the  metabo l i sm of uter ine spermatozoa  remains  to be 
invest igated.  Decapac i ta t ion  factor  is not  autoxizeable  
and the  effect would seem to be a specific one dependen t  
on the  incuba t ion  of spermatozoa  in the  uterus, since the  
response was no t  obta ined wi th  fresh rabbi t  spermatozoa.  
Perhaps  a period in the  uterus  is necessary to render  the  
spermatozoa  more permeable,  so t h a t  the  decapaci ta t ion  
factor  can gain en t ry  into the  cell. I t  is also possible 
t h a t  the  decapac i ta t ion  factor  m a y  have  a s tabil izing 
act ion on spermatozoa  recovered f rom the  uterus  a l though 
such a s tabi l iz ing act ion on respira t ion could no t  be 
demons t ra ted  wi th  e i ther  decapae i ta t ion  factor  or bovine  
serum a lbumin  when freshly e jacula ted spermatozoa  
were used. 

Rdsumd. L'add i t ion  d 'un  facteur  de d6capaci ta t ion 
pr6par6 ~ par t i r  du p lasma s6minal de lapin et de taureau  
a g~n6ralement p rodui t  une augmen ta t ion  suppl6men- 
ta i re  de l ' absorpt ion  d 'oxyg~ne,  quand  il a 6t6 a jout6 ~ la 
suspension de spermatozoides  enlev6e de l 'ut6rus.  Le  
facteur  de d6capaci ta t ion n ' a  exerc6 aucun effet s t imulan t  
similaire sur les spermatozoides  de lapin avan t  l ' incubat ion  
dans  l 'u t6rus  et  n ' a  mont r6  lui -mSme ancune absorpt ion  
d 'oxygSne appr6ciable.  
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