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Ces r6sultats  correspondent  & ceux obtenus par  VAN 
GELDER et al. ~~ sur le cerveau de souris. Nous avons &gale- 
ment  mis en 6vidence une charge n e t t e m e n t  plus anio- 
nique pour  la fract ion S e n  migra t ion  sur gel de poly-  
acrylamide  (Figure 1) par  rappor t  & la fract ion M. Les 
constantes  de s6dimentat ions  6valu&es par  r appor t  aux  
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Fig. 4. Repr6sentatioli de Lineweaver et Burk de l'affinit6 des frac- 
tions M ( ) et S ( . . . .  ) pour l'acide y-aminobutyrique. 
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Fig. 5. Variation de l'activit6 enzymatique eli fonction du pH du 
milieu r6actionnel. M, ; S, . . . .  . 

3 marqueurs  suivants :  l 'alcool-d6shydrog&nase ($20 = 
7,4), l ' a spar ta te  aminotransf6rase  ($20 = 5,5) et  le 
cy tochrome c ($20 = 1,9) on t  leur va leur  comprise entre  
5,5 et 5,7 pour  les 2 enzymes (Figure 2). 

Cont ra i rement  aux deux formes identifi&es chez la 
souris 10, les p H  0 d 'ac t iv i t6  sont  6galement  tr~s voisins 
(Figure 5). L'affinit& par  r appor t  au GABA est la m6me 
alors qu 'e l le  &tait n e t t e m e n t  dis t incte  chez la souris 
(Figure 4). 

En  ce qui  concerne le deuxigme subst ra t  impliqu& dans 
la t ransaminat ion ,  c 'est-~-dire l 'acide e-c6toglutar ique,  
les affinit6s des deux formes (S) et  (M) pour  ce subst ra t  
sont  n e t t e m e n t  diff6rentes. Cet te  propri6t6 pour ra i t  
avoir  une implicat ion impor tan te  in v ivo  car  la concentra-  
t ion en acide e-c&toglutarique est basse dans le compar t i -  
men t  synapt ique,  inf&rieure & la Km (Figure 3). Les deux 
formes de la GABAT que nous avons s6par6es & par t i r  de 
l ' enzyme purifi61 et  qui  pourra ien t  correspondre l 'une  
& l ' enzyme mi tochondr ia le  (GABA~ I), l ' au t re  & l ' enzyme 
cy top lasmique  (GABAT II) se diff&rencient elles aussi 
essent iel lement  par  leur affinit6 pour  l 'activit& ~-c&toglu- 
tar ique,  m&tabolite essentiel puisqu ' i l  est au centre  de 
t ous l e s  processus de t ransaminat ion .  

L'affinit& de la GABAT I I  pour  ee subs t ra t  est ident ique  
celle de l ' enzyme synaptosomale  et pour ra i t  repr6senter  

une forme cy top lasmique  de GABA~. Cette enzyme pour-  
ra i t  occuper un site sur la membrane  pr6 ou pos t  synap-  
t ique. Elle in te rv iendra i t  ainsi d i rec tement  dans les 
phenom6nes de r6gulat ion synap t ique  des pools du G A B A  
alors que l ' enzyme mitochondria le ,  ex t r a synap t ique  
(GABAT I) ne para i t  pas impliqu6e d i rec tement  dans ce 
m6canisme. 

Io T. Buu NGUYEN and N. l~f. V*N GELDER, Can. J. Physiol. Pharmac. 
52, 674 (1973). 

A c r o s o m a l  Hydro lases  in Buffalo S p e r m a t o z o a  1 
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Summary. Buffalo sperm acrosome resembles its counte rpar t  in o ther  species, being rich in hydroly t ic  enzymes.  Of 
the  enzyme act ivi t ies  es t imated,  acid phosphatase,  ~-N-acetylglucosaminidase and hyaluronidase  were low compared  
to those of ram semen. However ,  the  aryl  sulphatase ac t iv i ty  was high. GOT ac t iv i ty  es t imated  in sperm prepara t ion  
m a y  no t  be of acrosomal  origin. 

Acrosome, a membraneous  cap-like s t ructure  cover ing 
the  nucleus of the  spermatozoa,  is considered to be a 
modif ied lysosome. I t  is a reposi tory  of a n u m b e r  of 
hydrolases and has been shown to p lay  a v i ta l  role in the  
process of fer t i l izat ion ~. Tile levels of 6 hydrolases were 
es t imated  in buffalo sperm acrosome, which forms the  
subject  m a t t e r  of the  present  communica t ion .  

Materials and methods. Semen was collected f rom Mur- 
rah  buffalo bulls wi th  an art if icial  vagina.  Samples  
showing high init ial  mo t i l i t y  wi th  a score of 3.5 to 4.5 
(0, no mot i l i ty ;  5, the  best  moti l i ty)  were used and sperm 
counts were made wi th  haemocytomete r .  Semen was 
di luted wi th  3 vol. of 50 m M  tris-HCl buffer, pH,  7.4 

and centr i fuged at  1100 g for 10 min. The  sperm pellet  
was washed 3 t imes  more wi th  the  same buffer. The  
acrosomal  prepara t ions  (H I and I-Is) were prepared by  
t rea t ing  a saline suspension of washed sperm wittl  an 
equal  vo lume  of 0.05% hyamine  2389 and 0.05% t r i ton  
X-100 ill 0.067 M tris-maleate buffer  s , p H  6.1. The  
seminal  p lasma free of spermatozoa  was prepared  by  
centr i fuging fresh semen at  12,000 g for 30 rain a t  4~ 
For  to ta l  sperm enzyme activit ies,  washed sperm sus- 
pension was sonicated for 3 min in the  cold wi th  13ranson 
Sonifier Model B-12. The  sonicate was centr i fuged a t  
25,000 g for 50 min  and the  enzyme act ivi t ies  were esti- 
ma ted  in the  supernatant .  
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Specialia 437 

Enzyme Seminal 1 + 2 + 3 W 4th W H 1 H~ H 1 + H~ Total sperm 
act ivi ty ,  plasma extract 

Acid phosphatase 87.99 zt= 8.96 75.48 4- 21.80 0.39 ~= 0.05 1.46 4- 0.12 0.70 4- 0.12 2.16 4- 0.12 1.84 4- 0.16 
Alkaline phosphatase 34.88 4- 6.13 56.60 4- 4.54 0.21 4- 0.03 0.45 4- 0.05 0.35 4- 0.06 0.80 4- 0.05 1.70 ~ 0.31 
Hyaluronidase 1.70 4- 0.20 2.20 4- 0.06 0.35 4- 0.01 8.544- 1.34 2.81 4- 0.08 11.35 4- 0.07 9.83 4- 3.20 
fl-N-Acetyl- 
glucosaminidase 30.884- 4.55 25.554- 4.81 0.1454- 0.01 1.134- 0.13 0.524- 0.06 1.654- 0.07 1.644- 0.11 
Arylsulphatase A 465.50 4- 52.27 701.50 4- 30.50 58.0 4- 13.00 311.33 ~c 34.00 29.10 4- 3.63 340.43 4- 18.81 446.67 4- 20.07 
GOT 615.00 4- 59.88 1293.20 4- 86.84 101.00 4- 3.66 209.55 4- 26.31 116.15 ~= 11.54 325.70 4- 18.92 450.45 4- 30.85 

,Enzyme activities are expressed in units/ml. A unit  is defined as the [xmoles of substrate (~xg for arytsulphatase) hydrolyzed in 30 min at 
37~ For GOT, a unit  is the amount  of activity that  results in the formation of 1 [zg pyruvate/h at 37~ 

a) The arrow indicates violet Giemsa stained intact buffalo sperm 
aerosome. • 1,500. 

C i t r i c  ac id  w a s  d e t e r m i n e d  a c c o r d i n g  t o  t h e  p r o c e d u r e  
of  WHITE a n d  DAVIS 4 a n d  D N A  b y  t h e  m e t h o d  of  BUR-  
TON 5. A c i d  a n d  a l k a l i n e  p h o s p h a t a s e s  w e r e  a s s a y e d  a t  
p H  4.8 a n d  8.5, r e s p e c t i v e l y  w i t h  s o d i u m  p - n i t r o p h e n y l  
p h o s p h a t e  as  t h e  s u b s t r a t e %  H y a l u r o n i d a s e  a n d  fl-N- 
a c e t y l g l u c o s a m i n i d a s e  w e r e  e s t i m a t e d  as  d e s c r i b e d  b y  
K h a r  a n d  A N i N B  ~ a n d  a r y l  s u l p h a t a s e  as  d e s c r i b e d  b y  
t3A~JM e t  al.  s G O T  a c t i v i t y  w a s  m e a s u r e d  a c c o r d i n g  t o  
YATZIDIS 9. 

Samples of washed and detergent-treated spermatozoa 
were fixed with 5% formaldehyde and then stained with 
Gimesa stain. The structural alteractions were followed 
by examination under phase contrast microscope I~ 

Results and discussion. To ensure that the enzyme 
activities being detected and estimated were of acrosomal 
origin, seminal plasma and cytoplasmic droplets contri- 
buting to these activities were first removed. The cyto- 
plasmic droplets have been reported to be rich in hydro- 
lytic e n z y m e s  11. C i t r i c  a c i d  is  k n o w n  to  b e  d e r i v e d  
e x c l u s i v e l y  f r o m  s e m i n a l  p l a s m a  12 a n d  i t s  e s t i m a t i o n  in  
w a s h i n g s  (1 + 2 + 3 + 4W)  s h o w e d  t h a t  t h e  s e m i n a l  
p l a s m a  w a s  c o m p l e t e l y  r e m o v e d  b y  3rd  w a s h .  T h e  en -  
z y m e  leve l s  of  c o m b i n e d  w a s h i n g s  o v e r  t h e  s e m i n a l  
p l a s m a  we re  m u c h  h i g h e r  t h a n  c o u l d  be  e x p e c t e d  f r o m  
a b o u t  4 %  c y t o p l a s m i c  d r o p l e t s  e s t i m a t e d  ~1 in  e j a c u l a t e d  
b u f f a l o  s p e r m a t o z o a .  T h e  h i g h e r  e n z y m e  a c t i v i t i e s  m a y  
be  a c c o u n t e d  fo r  b y  l e a k a g e  f r o m  s p e r m a t o z o a  i n t o  t h e  
s e m i n a l  p l a s m a  d u r i n g  s u s p e n s i o n  in  h y p o t o n i c  b u f f e r ,  
a s  J o N E s  a n d  HOLT 13 h a v e  r e p o r t e d  t h a t  w a s h i n g  w i t h  
K r e b s - i R i n g e r  s o l u t i o n  a l o n e  e f f ec t s  t h e  s p e r m  p l a s m a  
m e m b r a n e .  T h e  a b s e n c e  of  D N A  in  H 1 a n d  H 2 i n d i c a t e d  
t h a t  n u c l e u s  w a s  n o t  e f f e c t e d  b y  t h e  d e t e r g e n t  a c t i o n .  
T h u s ,  t h e  e n z y m e  a c t i v i t i e s  in  H 1 a n d  H ,  r e p r e s e n t  t h e  
c o n t r i b u t i o n  o f  t h e  a c r o s o m a l  c o n t e n t s .  T h i s  w a s  f u r t h e r  
s u p p o r t e d  b y  m o r p h o l o g i c a l  c h a n g e s  o c c u r r i n g  d u r i n g  t h e  
d e t e r g e n t  t r e a t m e n t ,  w h i c h  s h o w e d  c l e a r l y  t h e  d i s l o d g i n g  

b) Buffalo sperm stained after 5 min incubation with hyamine. 
• 1,500. 1. Acrosome in the process of detachment,  2. Elevation and 

swelling of the acrosomal membrane,  3-6. Giemsa stainable acroso- 
mal particles of varying dimensions. 
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of t he  acrosome (Figure 1) and  t he  enzyme  ac t iv i t i es  in  
H 1 and  H~ were h ighe r  t h a n  4W. 

A t  a h y a m i n e  c o n c e n t r a t i o n  of 0 .05% (0.025% f ina l  
concen t ra t ion) ,  m a x i m u m  e n z y m e  release was o b t a i n e d  
f rom buffa lo  acrosome w i t h  m i n i m u m  d a m a g e  to o the r  

spe rm organelles.  The  d i s t r i b u t i o n  of 6 enzymes  in wash-  
ings a n d  ac rosomal  p r e p a r a t i o n s  s h o w n  in t h e  Tab le  are 
based  on t h e  ca lcu la t ions  of 1 ml  of semen.  Compared  to 
r a m  semen 8, buffa lo  ac rosomal  ex t r ac t s  h a d  lower act i -  
v i t ies  of acid p h o s p h a t a s e ,  f l -N-ace ty lg lucosaminidase  a n d  
hya lu ron idase .  Th i s  was  p r o b a b l y  due  to lower concen t r a -  
t ion  of Spermatozoa  in buf fa lo  semen  1~. T h e  levels of 
hya lu ron idase ,  however ,  were close to  those  found  in bu l l  
ac rosome 1~. CHAUHAN an d  SRIVASTAVA 15 h a v e  e s t i m a t e d  
t h e  acid p h o s p h a t a s e  a n d  G P T  in buffa lo  s emina l  p lasma,  
b u t  t h e i r  va lues  were lower t h a n  found  b y  us. G O T  has  
been  shown  to be  assoc ia ted  on ly  w i t h  s p e r m a t o z o a  a n d  
i ts  leakage  in to  ex t race l lu la r  f luid could be  a n  i ndex  of 
spe rm cell d a m a g e  ~6. H ighe r  cen t r i f uga t i on  speed used b y  
us to  s epa ra t e  t h e  s emina l  p l a s m a  f rom t h e  s p e r m a t o z o a  
could be a f ac to r  c o n t r i b u t i n g  to  h ighe r  e n z y m e  ac t iv i t i es  
in  buffa lo  s emina l  p lasma.  Ary l  su lpha t a se  was e s t ima ted  
in r a m  acrosome3, b u t  i t s  levels in  buffa lo  ac rosome are 
v e r y  high.  YANG et  al. 17 has  s t a t e d  t h a t  th i s  e n z y m e  
ac t iv i ty ,  besides  others ,  m a y  p l ay  a n  i m p o r t a n t  role in 
t h e  p e n e t r a t i o n  of spe rm t h r o u g h  t h e  zona  pel lucida,  
because  t h e  l a t t e r  is r i ch  in organic  su lpha te .  The  levels  
of a lka l ine  p h o s p h a t a s e  h a v e  n o t  been  r epo r t ed  in acroso- 
real  ex t r ac t s  of a n y  o t h e r  species. 

c) Buffalo sperm stained after 90 min incubation with hyamine. 
• 900. The cells have lost their acrosomes. 

11 L. J. D. ZANEVELD, K. L. POLAKOSI~I and G. F. t3. SC~UMACHRR, 
J. biol. Chem. 248, 564 (1973). 
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165 (1973). 
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17 C. H.  YANG, P. N. SRIVASTAVA a n d  W. L. WILLIAMS, Fedn .  Proc .  

32, 310 (1973). 

Ecdysone  2 0 - H y d r o x y l a s e  f rom the Midgut  of the Tobacco  H o r n w o r m  ( M a n d u c a  s e x t a  L.) 

H. N. •IGG 1, J. A. SVOBODA, M. J. THOMPSON, S. R. DUTKY, J. 2~-. KAPLANIS an d  W. E. ROBBINS 
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Summary. An ecdysone  20-hydroxy lase  e n z y m e  s y s t e m  t h a t  conve r t s  ~-ecdysone to  20 -hydroxyecdysone  was p r e p a r e d  
f rom the  m i d g u t  of t he  t obacco  h o r n w o r m  p repupa .  This  pa r t i a l l y  pur i f ied  e n z y m e  is N A D P H  d e p e n d e n t  a n d  is 
localized in t he  m i t o c h o n d r i a l  f r ac t ion  of t he  m i d g u t  t issue. 

The  convers ion  of ~-ecdysone (I) to  20 -hydroxyecdy-  
sone (Ia) is k n o w n  to  be  all essent ia l  s tep  in m o l t i n g  
h o r m o n e  b iosyn thes i s  2, 3. Consequen t l y  th i s  is a possible  
me tabo l i c  con t ro l  p o i n t  for m o l t i n g  h o r m o n e  synthes is ,  
t i t e r  regula t ion ,  a n d  inac t iva t ion ,  as well  as a c a n d i d a t e  
t a r g e t  s i te  for d i s r u p t i n g  t he  ecdysone  regu la ted  processes.  
P rev ious  s tudies  of t h e  m e t a b o l i s m  of t he  insec t  mo l t i n g  

.hormones  h a v e  ut i l ized a v a r i e t y  of in  v ivo  a n d  in s i tu  
t echn iques .  However ,  more  re f ined  b iochemica l  s tud ies  
are  necessa ry  to e x t e n d  our  knowledge  of t he  m e c h a n i s m s  
con t ro l l ing  t he  b io syn thes i s  a n d  m e t a b o l i s m  of t he  ecdy-  
sones a n d  t he  r e l a t ionsh ip  of t he  juven i l e  h o r m o n e s  a n d  
h o r m o n a l  chemica ls  to  t i le m o l t i n g  processes  of insects .  
W e  now r e p o r t  t he  f i r s t  in v i t ro  s t u d y  of a p a r t i a l l y  
pur i f i ed  e n z y m e  s y s t e m  t h a t  conve r t s  c~-ecdysone to 
20-hydroxyecdysone .  

The  a p p e a r a n c e  of 20 -hydroxyecdysone  as an enzymatic 
product was f i rs t  n o t e d  d u r i n g  t h e  i n v e s t i g a t i o n  of a n  
ecdysone  dehydrogenase - i somerase  in t h e  m i d g u t  of t h e  
t obacco  h o r n w o r m ,  Manduca Sexta (L.)~. E n z y m e  prep-  
a r a t i ons  f rom m i d g u t  t i ssue  were a s sayed  as p rev ious ly  
descr ibed  for  t h e  ecdysone  dehydrogenase - i somerase  
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