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comple t e ly  r e m o v e d  by  a b s o r b i n g  t he  a n t i s e r u m  to F S H  
w i t h  b lood se rum.  B o v i n e  L I I  gave  two p rec ip i t in  l ines 
w i t h  u n a b s o r b e d  a n d  a single p rec ip i t in  line w i t h  a b s o r b e d  
an t i s e rum,  i nd i ca t i ng  t h a t  one of the  a n t i g e n  was specific 
on ly  to t he  b o v i n e  h o r m o n e  p r e p a r a t i o n ,  

E x p e r i m e n t s  were also ca r r ied  ou t  w i t h  a specific r a b b i t  
a n t i s e r u m  o b t a i n e d  wi th  sheep  s e r u m  as t he  an t igen .  I n  
the  O u e h t e r l o n y  p la t e  t he  a n t i s e r u m  was p laced  a g a i n s t  
sheep  se rum,  ov ine  F S H ,  ov ine  L H ,  b o v i n e  LH,  r a m  
s e r u m  a n d  porc ine  L I t  to  s t u d y  t he  c o m m o n  a n t i g e n s  
these  h o r m o n e  p r e p a r a t i o n s  h a v e  in c o m m o n  wi th  sheep  
s e r u m  (Figure  4). The  resu l t s  i n d i c a t e d  t h a t  sheep  a n d  
r a m  sera  h a d  as m a n y  as 6 to  8 a n t i g e n s  of w h i c h  one was  
c o m m o n  to  ov ine  F S H  a n d  L H  a n d  b o v i n e  L H .  Po rc ine  
L H  did  no t  show a n y  reac t ion .  

The  s tud ie s  r epo r t ed  here  h a v e  s h o w n  t he  p resence  of 
b o t h  L H  and  sheep  se rum c o n t a m i n a n t s  in  ov ine  F S H .  
A c o m m o n  p rec ip i t in  l ine  b e t w e e n  a n t i s e r u m  to sheep  
s e r u m  a n d  F S H ,  L H  a n d  sheep  s e r u m  (Figure  4) a n d  also 
t he  c o m m o n  p rec ip i t i n  l ine b e t w e e n  a n t i s e r u m  to  sheep  
F S H ,  LH,  F S H  a n d  sheep  s e r u m  (Figure 1) s t rong ly  sug- 
gests  t he  L H  c o n t a m i n a n t  obse rved  is also c o m m o n  to  
sheep  se rum.  The  o b s e r v a t i o n  t h a t  a b s o r p t i o n  of t h e  an t i -  
s e r u m  to  F S H  w i t h  sheep  s e r u m  se lec t ive ly  r em oves  t he  
a n t i g e n  c o m m o n  to ov ine  F S H ,  L H  a n d  se rum ind i ca t e s  
t h a t  n o r m a l  sheep  a n d  r a m  s e r u m  h a v e  L H  a c t i v i t y  w h i c h  
can  be d e m o n s t r a t e d  in t he  a g a r  d i f fus ion test .  Our  resul ts ,  
as well  as the  o b s e r v a t i o n  of SEGAL et  al.~,2 t h a t  t h e  
specif ic  a n t i s e r u m  to L H  r em oves  t he  L H  c o n t a m i n a n t  in  
F S H  a n d  also gives a n e g a t i v e  W e a v e r  F i n c h  tes t ,  s t r ong ly  
sugges t  t h a t  one  of t he  a n t i g e n  in ov ine  s e r u m  c o m m o n  to 
ov ine  F S H  is due  to  LH.  I t  wou ld  be  w o r t h  while  to  p rove  
t h a t  t h i s  p a r t i c u l a r  c o n t a m i n a n t  is on ly  due  to  L H .  Bio- 
logical  e x p e r i m e n t s  a re  u n d e r  progress  to  p r o v e  this .  

SEGAL et  al. ~ h a v e  s h o w n  t h a t  r e m o v a l  of L H  a c t i v i t y  
f rom ov ine  F S H  causes  loss of g o n a d o t r o p h i c  p o t e n c y  of 
t h e  m a t e r i a l  as  s t ud i ed  b y  mouse  u t e r i n e  w e i g h t  assay.  
I t  would  be  i n t e r e s t i n g  to  f ind o u t  w h e t h e r  a b s o r p t i o n  of  
ov ine  F S H  w i t h  a n t i s e r u m  to  sheep  s e r u m  would  cause  a 

s imi la r  loss of g o n a d o t r o p h i c  a c t i v i t y  of ov ine  F S H .  "Work 
now u n d e r  progress  will be p r e s e n t e d  in a l a t e r  pub l i ca t ion .  
Tile resu l t s  r epo r t ed  here  also i nd i ca t e  t h a t  ov ine  L H  does 
n o t  h a v e  a n t i g e n s  in c o m m o n  w i t h  ov ine  L T H .  P r e l i m i n a r y  
e x p e r i m e n t s  h a v e  i n d i c a t e d  t h a t  t he  a n t i s e r u m  to  sheep  
s e r u m  causes  i n h i b i t i o n  of t e s t i cu la r  we igh t s  a n d  those  of 
t he  accessory  sex o rgans  in i m m a t u r e  ma te  ra ts .  The  
resu l t s  of t he  in vivo e x p e r i m e n t s  a n d  o t h e r  i m m u n o l o g i c a l  
work  will be  r epo r t ed  in a de ta i l ed  pub l i c a t i on  6. 

Rdsumd. L ' h o r m o n e  fol l iculaire ov ine  (FSH)  purif i6e 
r6v61e la  p r6sence  d ' a n t i g 6 n e s  d ' h o r m o n e  lu t6 ina re  (LH) 
e t  de eeux  du  s f r u m  ovin .  I , ' an t ig6ne  L H  fair  p a r t i e  de ces 
dern iers .  L ' a b s o r p t i o n  des  an t ig6nes  d ' a n t i s 6 r u m  de  
I ' F S H  avee  le s6rum ovin, 61imine l ' a n t i g 6 n e  qu i  accom-  
p a g n e  ceux  de l ' h o r m o n e  fol l iculaire  ovine,  de l ' h o r m o n e  
lu t6 ina i re  e t  du  s6 rum ovin.  Ce fa i t  sugg6re que  le s6 rum 
ovin  ag i t  c o m m e  l ' h o r m o n e  lut6inaire .  L ' a n t i s 6 r u m  d ' h o r -  
m o n e  lu t6 inai re  est  c apab l e  d '61iminer  l ' an t i g6ne  d ' h o r -  
m o n e  lu t6 ina i re  e t  les an t ig4nes  d ' h o r m o n e  fol l ieulaire 
ovine.  Cela signifie que  l ' u n  des and ig6nes  du s6 rum ov in  
qui  es t  p r6sen t  auss i  dans  l ' h o r m o n e  fol l iculaire  ovine,  
p r o v i e n t  de l ' h o r m o n e  lu t6 inai re .  Nos 6 tudes  en  cours  
t e n d e n t  ~ v6r i f ier  ce fait ,  
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Histochemistry of the Cytoplasmic Droplet 
in the Mammalian Spermatozoon 

The  c y t o p l a s m i c  d r op l e t  i nves t s  t h e  neck  of y o u n g  
m a m m a l i a n  spe rma tozoon .  B y  e m p l o y i n g  l ight  and  phase -  
c o n t r a s t  mic roscopy  a n d  classical  m e t h o d s  of t echn ique ,  
some worker s  h a v e  descr ibed  ce r t a i n  inc lus ions  in t h e  
c y t o p l a s m i c  d rop le t .  Accord ing  to  GATENBY a n d  WOOD- 
GER 1, t he  c y t o p l a s m i c  d r op l e t  in  t h e  s p e r m a t o z o o n  of 
Carla c o n t a i n s  a n u m b e r  of "a rgen toph i l  p l a t e l e t s  or  rods ' ,  
wh ich  i m p r e g n a t e  e x a c t l y  l ike t he  'Golgi  a p p a r a t u s '  of 
y o u n g e r  s p e r m a t o g e n i c  cells. L a t e r  GATENBY a n d  YVmo- 
D/~R 2 shove i ts  'Golgi  a p p a r a t u s '  as a r e t i cu lum.  B u t  
SttARMA et  al. 3 s t a t e  t h a t  in  Cavia i t s  'Golgi  e l e m e n t s '  a re  
in  t h e  fo rm of granules .  L a t e  Miss DHILLON (quo ted  f rom 
NATHa), work ing  w i t h  t he  p h a s e - c o n t r a s t  microscope,  
d e m o n s t r a t e d  'Golgi  e l e m e n t s '  in  t he  fo rm of g ranu les  in  
t h e  cy top l a smic  d rop le t  of s p e r m a t o z o a  ot  ra ts .  GRESSON 5 
while  rev iewing  his  p rev ious  o b s e r v a t i o n s  on  t he  s p e r m a t o -  
genesis  of m a m m a l s ,  s t a t e s  t h a t ' a  n u m b e r  of g ranu les  a n d  
i r r egu la r ly  shaped  bodies '  are p r e s en t  in it. NATH4 hOW- 
ever ,  is of t he  op in ion  t h a t  t h e  ' i r r egu la r ly  s h a p e d  bodies '  
of GRESSON are a r te fac ts .  F r o m  the  p rev ious  l i t e r a t u r e  s 
i t  seems t h a t  no a t t e m p t  ha s  been  m a d e  to s t u d y  t he  
h i s t o c h e m i s t r y  of i ts  cy t op l a s m i c  inclusions.  

Tile cy top l a smic  d rop le t  appea r s  to  p l ay  some s ign i f ican t  
role in t he  phys io logy  of m a m m a l i a n  spe rma tozoon .  
Therefore ,  i t  was  cons ide red  useful  to  desc r ibe  here  the  
resu l t s  of a s t u d y  of i ts h i s t o c h e m i s t r y  in c e r t a i n  m a m m a l s .  
F o r  t h i s  i nves t iga t ion ,  t he  t e s t i cu l a r  m a t e r i a l  of t he  goat ,  
sheep  a n d  buffa lo  was  used. I t  was  t r e a t e d  w i t h  va r ious  
h i s t o c h e m i c a l  t e c h n i q u e s L  Some classical  'Golgi '  t ech-  
n iques ,  such  as t hose  of AOYAMA a n d  KOLATCHEV, were 
also employed ,  

As t he  s p e r m a t i d  ot the  goat ,  sheep  a n d  buf fa lo  differ- 
e n t i a t e s  in to  s p e r m a t o z o o n ,  m o s t  of i ts  c y t o p l a s m  and  
c y t o p l a s m i c  inc lus ions  are  g r a d u a l l y  s loughed  off t h r o u g h  
t he  pos t e r io r  regions  oI t he  s p e r m a t o z o o n  tai l .  However ,  
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some of the cytoplasm containing certain inclusions per- 
sists in the region of the manchette. This residual cyto- 
plasm constitutes the cytoplasmic droplet in the present 
material. I t  is a pear-shaped body and invests the neck of 
early spermatozoa seen in the testicular tubules. It  is also 
known by various other names% such as protoplasmic 
bead, kinoplastic droplet, equilibrateur and acidophile 
body. Following three categories of cytoplasmic inclusions 
having diverse nature are identified in it: (1) sudanophil 
rods and granules, (2) sudanophobe bodies and (3) mito- 
chondria (Figure 1, 2). 

(1) Sudanophil rods and granules. Some sudanophil rods 
and granules are present in the cytoplasmic droplet of the 
present material  (Figure 1, 2). Some of them seem to lie in 
association with a sudanophobe vacuole which gives a 
negative reaction with the various tests used. The histo- 
chemical reactions of the rods and granules are very sim- 
ilar to those of the rods and granules described by the 
author s in the spermatids of the goat and buffalo. They 
are also composed of phospholipids and some proteins. 
They are argentophil and osmiophil. This shows that they 
correspond with the osmiophil and argentophil 'plates' or 
'rods' or 'granules'  or ' irregularly shaped bodies' described 
by earlier workers under the names of 'Golgi apparatus' or 
'Golgi granules' etc. The ' ret iculum' described by GATEN- 
BY and WIGODER is not seen in the present material. It  is, 
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therefore, an artifact formed by the excessive deposition 
of silver and osmium on and in between the closely placed 
cytoplasmic inclusions of the droplet. 

(2) Sudanophobe bodies. Besides the sudanophil rods and 
granules, there are also present one to two, generally one, 
sudanophobe bodies (Figure 1,2). They are osmiophobe 
and argentophobe. Iron-haematoxylin stains them blue 
after fixation with Zenker, Carnoy and Bouin. In such 
preparations, they are not corroded. They are basiphii 
and stain pink with the methyl green/pyromin G tech- 
nique. The ribonuclease and trichloroacetic controls show 
that they are rich in RNA combined with proteins. 

(3) Mitochondria. The mitochondria are in the form of 
sudanophobe granules. They are aggregated adjacent to 
the axial filament (Figure 1, 2). Their histochemical re- 
actions reveal their usual lit~protein n~ture--the lipids in 
them being phospholipids. 

All the three categories of cytoplasmic inclusions 
identified in the cytoplasmic droplet are the residual in- 
clusions of spermatogenic ceils. In the light of the present 
investigations, nothing can be said authentically about 
their role in the physiology of the spermatozoon. They 
probably constitute the endogeneous source of energy for 
the movement of the spermatozoon through the accessory 
ducts. 

Rdsumd. Chez le bouc, le mouton et le buffle, la goutte- 
lette cytoplasmique du spermatozoide pr~coee contient 
des inclusions cytoplasmiques de diff6rents genres: (1) des 
b~tonnets et granules sudanophiles constitu~a pars des 
phospholipides et des prot~ides, (2) un ou deux c o r p s  
sudanophobes constitu~s par de l'acide ribonucl*ique e t  
des prot6ides, et (3) des granules mitoehondri6s constitu6s 
par des lipoprot~ides. 

S. S. GURAW, ° 
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Fig. 1, Cytoplasmic droplet in the spermatozoon of the goat. 
Fig. 2. Cytoplasmic droplet in the spermatozoon of the buffalo. 
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V i t a m i n t r e n n u n g e n  

a n  I o n e n a u s t a u s c h e r p a p i e r e n  

Fiir die Untersuchung yon Oligo- und Polyvitamin- 
prAparaten besitzen einfache und zuvert~ssige Analysen- 
methoden besondere Bedeutung. In den letzten Jahren 
sind die Papierchromatographie t und Dtinnschichtchro- 
matographie 2 mit Erfolg in dieses Gebiet eingeffihrt 
worden. 

Neue M6glichkeiten in der Vitaminanalyse bieten sich 
bei der Anwendung wm Ionenaustauscherpapieren. V¢ir 
Ianden, dass Gemische wasserlOslicher Vitamine und ihrer 
Zersetzungsprodukte durch eine solche Austauschchro- 
matographie im Mikromal3stab besonders schnell und ein- 
Inch scharI getrennt werden k6nnen. Fiir die Einstellung 
optimaler Adsorptionsverh/iltnisse kann man die Im- 

pr~gnierung des Papiers variieren und das Harz in ver- 
schiedener Weise w~rbehandeln. Zur l)etektion eignen 
sich tibliehe Nachweisreaktionen der Vitamine und ihre 
Auswertung im sichtbaren und UV-IAcht. 

Kombinationen des Vitamin-B-Komplexes lassen sich 
gut an einem schwach sauren hmenaustauseherpapier* 
trennen. I)as Papier wird zuniichst mit einer Standard- 
acetatl6sung w>m pH 4,62 gepuffert. Die Vitamine tr~igt 
man in Mengen wm 2O bis 100 pig auf, als Laufmittel client 

i j. A. BRowN and M, M. MARSH, Analyt. Chem. 2#, 11~52 (195'2). 
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