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p ro t eo ly t i c  enzymes  ~t. T h u s  i t  is possible  t h a t  t h e  Glycine 
agg lu t in in  reac t s  w i t h  t h e  g r o u n d  s t r u c t u r e  of t h e  MN 
blood groupslS.  The  p r e s e n t  c o m m u n i c a t i o n  is i n t e n d e d  
br ie f ly  to  r e p o r t  t h a t  a n  a g g l u t i n i n  r e s e m b l i n g  a n t i - T  is 
also p r e s e n t  in  t h e  be t e l  n u t  (Areca catechu Linn) .  

The  Areea agg lu t in in ,  l ike  t h a t  of Glycine, s t r o n g l y  ag-  
g l u t i n a t e s  h u m a n  e r y t h r o c y t e s  t r e a t e d  w i t h  n e u r a m i d i -  

nase  or  w i t h  papa in .  I t  differs  f r o m  the  Glycine agg lu t in in  
in  t h a t  i t  does n o t  a g g l u t i n a t e  r a b b i t  e r y t h r o c y t e s  or un-  
t r e a t e d  h u m a n  red  cells, a n d  is no t  i n h i b i t e d  b y  d-galac-  
tose  a n d  r e l a t ed  sugars .  

A b s o r p t i o n  s tud ie s  show t h a t  a s ingle  a g g l u t i n i n  ac t s  
on b o t h  p a p a i n i z e d  a n d  n e u r a m i d i n a s e - t r e a t e d  e r y t h r o -  
cytes .  I t  is h o p e d  t h a t  t h e  A reca a g g l u t i n i n  wil l  also f ind  
app l i c a t i on  in c h a r t i n g  t h e  a g g l u t i n i n  r ecep to r s  of t h e  
e r y t h r o c y t e  m e m b r a n e  ~3. 

Comparison of Glycine soja and Areca catechu aggtutinins 

Agglutinins from 
Agglutination o I Glycine A reca 
red cells so]a catechu 

Rabbit +++ 
Human, untreated 
(tested at 4°C) ++ 
Human, papainized +++ 
Human~ neuramidinase 
treated +++ 

+ + +  

Zusammen/assung.  A g g l u t i n i n e  aus  S a m e n  de r  Areca 
catechu L i n n  reag ie ren  m i t  (1) d e m  T - A n t i g e n  u n d  (2) 
e inem R e z e p t o r  de r  E ry th rocy tenobe r f l~ t che ,  de r  n a c h  
B e h a n d l u n g  m i t  P a p a i n  in E r s c h e i n u n g  t r i t t .  

G. W. G. BIRD x4 

Armed Forces Medical College, Poona (India) ,  
March 20, 7964. 

Inhibition by sugars 

d-Galactose 
Lactose 
Raffinose 
l-Arabinose 

d-Glucose 
Sucrose 
Maltose 
Mannose 
Mannitol 
Dulcitol 

not 
inhibited inhibited 

not not 
inhibited inhibited 
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Electron Microscopic Observations on 
Phagocytos is  of Rabbit Spermatozoa in the 

Female Genital Tract 

U t e r i n e  l eukocy t i c  i n f i l t r a t i o n  occurs  d u r i n g  es t rus  a n d  
fol lowing m a t i n g  x,a. A s imi la r  r e sponse  can  be  n o t e d  
a f t e r  e s t rogen  s t i m u l a t i o n  3,4. Mobi l i za t ion  of l eukocy te s  
w i t h  phagocy tos i s  of fore ign bodies  such  as bacter ia~ a n d  
s t a r c h  g ranu les  ~ h a s  also been  d e m o n s t r a t e d  in  t h e  u t e r i ne  
cav i t y .  CHANG ? a n d  AUSTIN s h a v e  s h o w n  t h a t  m a n y  of 
t he  unfer t i l i zed  s p e r m a t o z o a  a re  e l i m i n a t e d  f r o m  t h e  fe- 
ma le  gen i t a l  t r a c t  b y  t he  p h a g o c y t i c  a c t i o n  of  leukocytes .  
Th i s  r e p o r t  concerns  l igh t  a n d  e lec t ron  microscopic  ob-  
s e r v a t i o n s  on  t h e  m e c h a n i s m  of l eukocy t i c  phagocy t o s i s  
of s p e r m a t o z o a  in r a b b i t  uter i .  

New Zea land  female  w h i t e  r abb i t s ,  we igh ing  b e t w e e n  4 
a n d  5 kg, were housed  s e p a r a t e l y  f rom males  for  t h r e e  
weeks  p r io r  to  t h e  e x p e r i m e n t .  H a l f  of t h e  female  r a b b i t s  
were  o v u l a t e d  12 h before  ope ra t i on  w i t h  a n  i n t r a v e n o u s  
i n j ec t i on  of 500 I U  of chor ion ic  g o n a d o t r o p i n  (Ayers t  
Labora to r i e s ,  New York ,  N.Y. ,  USA) .  

E j a c u l a t e s  of s p e r m  were  col lec ted  f rom m a t u r e  ma le  
r a b b i t s  we igh ing  in excess of 5 kg. T h e  v o l u m e  of t h e  
e j acu l a t e s  r a n g e d  b e t w e e n  0.8 a n d  2.0 ml,  a n d  t h e  s p e r m  
c o u n t s  were  b e t w e e n  95 a n d  850 mi l l ion  pe r  ml.  B e t w e e n  
80 a n d  85% of t h e  s p e r m  showed  good mot i l i ty .  Samples  

were  s tud ied  w i t h  l igh t  a n d  e lec t ron  mic roscopy  a n d  no  
morpho log ica l  a b n o r m a l i t y  was obse rved .  Severa l  speci- 
m e n s  of s p e r m a t o z o a  were g e n t l y  w a s h e d  t h r e e  t imes  w i t h  
ca lc ium-f ree  K r e b s - R i n g e r  so lu t ion  a t  r o o m  t e m p e r a t u r e .  
a n d  a l iquo t s  of t h e  w a s h e d  s p e r m  were d i l u t ed  to  2 ml  in 
ca lc ium-f ree  K r e b s - R i n g e r  so lu t ion  before  in jec t ion .  

I n  all  surg ica l  p rocedures ,  a n i m a l s  were a n e s t h e t i z e d  
w i t h  2.3 to  3.0 ml  of D i a b u t o l  ( D i a m o n d  Labora to r i e s ,  
Des Moines,  Iowa) .  A t  o p e r a t i o n  t he  s p e r m  were in j ec t ed  
s lowly w i t h  a n  18 gauge  needle  in to  t h e  l u m e n  of t he  
u t e r u s  a t  a p o i n t  1 c m  d i s t a l  to  t he  b i f u r c a t i o n  of t he  
cervix .  A p p r o x i m a t e l y  45 to  220 mi l l ion  s p e r m  were  in- 
j ec ted  in to  each  u t e r i n e  tube .  Af t e r  v a r y i n g  per iods  of 
t ime,  t he  u t e r ine  t ubes  were surg ica l ly  r e m o v e d  a n d  t he  
l u m i n a  gen t ly  f lushed  w i t h  cold i so tonic  osmic  acid.  The  
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flushings were fixed in 1% osmium tetroxide in an 
isotonic pH 7.3 phosphate buffer and centrifuged at 
180 rpm for 10 min at  2°C. The sediment was embedded 
in Vestopal W and cut at 250-400 A. The sections for elec- 
tron microscopy studies were contrasted with saturated 
uranyl acetate and lead monoxide. Electron microscopy of 
the sediment was carried out at 3500 to 16,000 magnifi- 
cation. 

Flushings from all of the uterine tubes showed large 
accumulations of polymorphonuclear neutrophilic granu- 
locytes, many fragmented sperm, occasional epithelial 
cells and platelet thrombi. 

The majority of sperm underwent degradation and dis- 
played fragmentation outside of the polymorphonuclear 
neutrophilic cell membrane prior to phagocytosis. Dis- 
location of the sperm head from the midpiece was the 
most frequent site of fragmentation (Figure 1). During 
phagocytosis of the midpiece, the cell membrane, mito- 
chondrial sheath and axial fibers remained intact (Figure 
2), although the tails were fragmented into varying 
lengths. All sperm portions (head, midpiece, tail frag- 
ments) were observed to undergo phagocytosis by poly- 
morphonuclear leukocytes. 

Sperm phagocytosis was observed when the uterus was 
securely ligated at  both the uterocervical and the utero- 
tubal  ]unction. Phagocytosis occurred earlier in rabbits 
where the uterus was securely ligated at  both ends when 
compared to the animals with untied uteri. Injection of 
either crude ejaculate or washed sperm into the uterine 
lumen evoked a definite leukocytic response and subse- 
quent phagocytosis. Our experiments demonstrated sig- 
nificant leukocytic response to injection of spermatozoa 
without supplementation of estrogen or artificial ovula- 

tion. No apparent hormonal st imulation need be present 
for this phenomenon to occur since we have observed sperm 
phagocytosis in ovulated and non-ovulated rabbits.  From 
these observations we would conclude that  intrauterine 
phagocytosis is a non-specific foreign body reaction 
responding to a variety of particulate matter,  including 
spermatozoa. I t  is also apparent tha t  a small number  of 
motile spermatozoa successfully evade phagocytosis pre- 
ceding and following the process of fertilization 9,1° 

Fig. 2 (upper right). Phagocyte ingesting a ~gment of sperm mid- 
piece (arrow). Note the segments of sperm tail already engulfed in 
the cytoplasm, and sections of sperm head, midpiece and tail in the 

extracelhdar fluid. × 13,125. 

Rdsumd. La phagocytose intrautfirine est un ph6no- 
m~ne physiologique et non sp6cifique qui se produit  par 
la pr6sence de divers corps 6trangers y-compris les sper- 
matozoides. 

D. L. MOVER, G. M. KUNITAKE, 
and R. M. NAKAMURA 

Departments el Pathology, Harbor General Hospital, 
Torrance (Calilornia) and University o I California School 
el Medicine, Los Angeles (Cali]ornia USA), June 3, 1964. 

Fig. 1 (upperleft). Fragmentation of sperm head from midpiece prior ~ J. HAMMONn and S. A. ASDELL, Brit. J. exp. BioL 4, 155 (192~). 
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