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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. 
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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). 
2 H. G~NSHIRT m~d A. MALZACUF.R, Naturwissensehaftcn 4;', 279 

(1,~o). 
a Amberlite hmenaustauscherpapier WA-'2, Carboxylgruppenharz. 
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reines Wasser .  Bei abs t e igender  Ch roma tog raph i c  (im 
Dunkeln)  w a n d e r t  die L 6 s u n g s m i t t e l f r o n t  in 120 min  um 
ca. 20 cm. Die R f - W e r t e  einiger  V i t amine  be t r agen  u n t e r  
diesen Bed ingungen  : 
Th iamin  0; P y r i d o x i n  0,04; Ribof lav in  0,12; Cyanoco-  
ba lamin  0,14; Nicotins~tureamid 0,18; p -Aminobenzoe -  
s/iure 0,70; FolsXure 0,74; P a n t h e n o l  0,85; Na-r ibof lav in-  
p h o s p h a t  0,88; C a l c i u m - p a n t o t h e n a t  0,96. 

Summary. A simple  new m e t h o d  is descr ibed  for  the  
s epa ra t ion  of water -so luble  v i tamins ,  us ing ion exchange-  
papers .  

I{. H/]ITTENRAUCH und  L. KLOTZ 

WissenschaJtliche Laboratorien des VE B Jenapharm, Jena 
(Deutschland), 7. August 1962. 

T h e  E f f e c t  o f  S o d i u m  N i t r i t e  o n  R e d  C e l l  G S H  ~ 

Introduction. In  1946 KEILIN and  HARTREE 2 r epo r t ed  
t h a t  n i t r i te  resu l ted  in the  ox ida t ion  of red  cell g lu ta th ione  
(GSH). I t  has  been  genera l ly  accep ted  t h a t  th is  occurs,  
and  s imilar  obse rva t ions  have  formed the  founda t ion  of 
several  o the r  s tud ies  of red cell G S H  3,4. The  inves t iga t ions  
r e p o r t e d  br ief ly in th is  c o m m u n i c a t i o n  d e m o n s t r a t e  t h a t  
n i t r i te  does n o t  oxidize g lu ta th ione  in t raeel lu lar ly ,  b u t  
t h a t  t he  a p p a r e n t  d i sappea rance  of G S H  af ter  i ncuba t ion  
wi th  n i t r i t e  is p r o b a b l y  due  to  in vitro i n t e rac t ion  of 
n i t rous  acid w i th  G S H  dur ing  the  p rocedure  for de ter -  
min ing  GSH.  

Methods. These  s tudies  were  carr ied ou t  using h u m a n  
red cells o b t a i n e d  f rom a p o l y c y t h e m i c  donor .  G SH de te r -  
m i n a t i o n s  were  carr ied  ou t  b y  a modi f i ca t ion  of the  
m e t h o d  of ELLMANS: P ro t e ins  were  p rec ip i t a t ed  w i t h  
m e t a p h o s p h o r i c  acid (MPA) and  sa l t  and  the  f i l t ra te  a d d e d  
to a c u v e t t e  con ta in ing  0.5 M p h o s p h a t e  buffer  p H  7.5. 
Color was t h e n  deve loped  by  the  add i t ion  of 5, 5 ' -d i th iobis  
(2-ni t robenzoic  acid). 

Results. I t  f i rs t  became  a p p a r e n t  to  us t h a t  n i t r i te  does 
no t  ac tua l ly  resul t  in in t racel lu lar  ox ida t ion  of G S H  w h e n  
we observed  t h a t  r epea t ed ly  wash ing  red cells in phys io-  
logic sal t  solut ion (wi thout  glucose) resu l ted  in r e t u rn  of 
t he  G S H  level to  a concen t r a t i on  equa l  to  t h a t  before  
t r e a t m e n t  w i th  n i t r i te .  I t  is ev iden t  f rom Table  I t h a t  th is  
effect  d e p e n d s  upon  the  n u m b e r  of wash ings  and  the  

Tab. I. GSH measured in RBC after nitrite treatment and saline 
washing (% of initial value) 

Volume of washing solution 
1-2 6 10 

Washings % % % 
1 5 0.5 5 
2 0.5 7 - -  
3 5 53 86 
4 1 82 - -  
5 - -  - -  llO 
6 - -  - -  - -  

7 - -  - -  97 

vo lume  of wash ing  solutions.  Iden t i ca l  resul ts  were ob- 
t a ined  when  the  n i t ropruss ide  m e t h o d  6 for d e t e r m i n i n g  
G S H  was  employed .  I t  is u n d o u b t e d l y  because  of t he  
large n u m b e r  of washings  requ i red  t h a t  o t h e r  inves t iga tors  
h a v e  no t  no t iced  th is  effect.  

W h e n  n i t r i t e  was mixed  wi th  G S H  and  the  ana ly t ic  
procedure ,  inc luding the  add i t ion  of m e t a p h o s p h o r i c  acid 
(MPA), was  carr ied ou t  in the  usual  manner ,  v i r tua l ly  all 
of t he  G S H  h a d  d i sappeared .  However ,  if n i t r i t e  was  
a d d e d  to  the  c u v e t t e  con ta in ing  G S H  and  buffer ,  there  
was no loss of G S H  and  no in te r fe rence  wi th  t he  G S H  
de te rmina t ion .  The e x p e r i m e n t  dep ic ted  in Table  I I  was 
there fore  carr ied out.  A solut ion a p p r o x i m a t e l y  25 mg  of 
G S H  per  100 ml of 0.5 M p h o s p h a t e  buffer,  p H  7.0 was 
mixed  wi th  an equal  vo lume  of f reshly  p r e p a r e d  solut ions 
of 0.25~/o, 0.12%, 0.06~/o, 0 . 0 3 ° ,  and  0.015% s o d i u m  
ni t r i te .  A cont ro l  a l iquot  of G S H  was i ncuba t ed  wi th  
physiological  saline. T w o - t e n t h s  of a mil l i l i ter  of each 
n i t r i t e - G S H  m i x t u r e  was  t h e n  added  to  each  of two  tubes  
con ta in ing  1.8 ml  of dist i l led water .  To one of these  tubes  
3 ml  of NaC1 sa tu r a t ed  1.67% M P A  was  added ,  as is done  
in our modi f ica t ion  of t he  E l l m a n  t echn ique  for G S H  
de te rmina t ion .  To the  dupl ica te  t ube  3 ml  of 0.5 M 
p h o s p h a t e  buffer ,  p H  7.5 was  added  ins tead  of MPA.  Af te r  
s t a n d i n g  for 5 min,  G S H  d e t e r mi n a t i o n s  were carr ied out  
on each of the  mi x t u r e s  in such  a w a y  t h a t  t he  final  
c o n t e n t s  of each  c u v e t t e  w i th  r e spec t  to  salt ,  MPA,  and  
buffer  were ident ical .  As ind ica ted  in Table  I I ,  i t  was 
found  t h a t  when  a m i x t u r e  of n i t r i te  and  G S H  h a d  been  
t r e a t e d  wi th  MPA,  v i r tua l ly  all of t he  G S H  h a d  been  
des t royed .  In  con t ras t ,  w h e n  p h o s p h a t e  buffer ,  p H  7.5 
h a d  been  s u b s t i t u t e d  for M P A  the  G S H  concen t r a t i on  
was unaf fec ted  b y  the  presence  of n i t r i te .  

P r e l im ina ry  s tudies  h a v e  sugges ted  t h a t  only.  s l ight ly  
more  t h a n  1 ~zM of n i t rous  acid was  requi red  to  des t roy  
1 ~M of GSH.  I t  is p robab le  t h a t  the  p r o d u c t s  of the  
reac t ion  are  NH~OH and  N H  3v. 

Discussion. These s tudies  d e m o n s t r a t e  t h a t  the  a p p a r e n t  
des t ruc t ion  of red cell G S H  by  sod ium ni t r i te  is an a r t i fac t  
p roduced  dur ing  the  p ro te in  p rec ip i t a t ion  s tep  in the  
d e t e r m i n a t i o n  of GSH.  The resul ts  emphas i ze  t he  diffi- 
cu l ty  in r emov ing  n i t r i t e  f rom red  cells, a p h e n o m e n o n  
which  we have  observed  previous ly  in s tudies  involving 
m e t h a e m o g l o b i n  reduct ion .  The  fact  t h a t  h igh  concen-  
t r a t ions  of m e t h a e m o g l o b i n  can exis t  in e r y t h r o c y t e s  with-  

Tab. II. GSH remaining after incubation with nitrite 

Mg% sodium nitrite in incubation mixture 
120 60 30 15 7112 0 

Incubated in acid 1.2 2.3 0.5 0.2 0 100 
Incubated in buffer 115.4 98.2 9 8 . 5  94.5 95.4 100 
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