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A r g y r o p h i l i c  s p h i n c t e r s  ( " r ings"  and " b r a c e l e t s " )  a r e  found in the i n t e rna l  v a s c u l a r  ne twork  
of the e a r .  They do not c o n t r a c t  when t r e a t e d  with m y o t r o p i c  agents  o r  m u s c l e  r e l a x a n t s ,  
nor  do they al low the p a s s a g e  of s i l v e r  ions .  

Act ive  con t rac t ion  of musc l e  f ibe r s  is  known to r e s u l t  f rom i n t e r a c t i o n  be tween  the c o n t r a c t i l e  p r o -  
t e in  and ATP [5]. The dephosphory la t ion  of ATP  i s  accompan ied  by l i b e r a t i o n  of energy ,  which is  u t i l i z e d  
by the musc le  for the p e r f o r m a n c e  of  m u s c u l a r  work.  The enzymic  ac t iv i ty  of myos in  is  highly s ens i t i ve  
to s i l v e r  ions.  E x p e r i m e n t s  have shown that  even low concen t ra t ions  of s i l v e r  ions abol i sh  the a d e n o s i n e -  
t r i p h o s p h a t a s e  ac t iv i ty  of myos in  [7, 8]. It i s  thus an e s t a b l i s h e d  fact  tha t  s i l v e r  so lu t ion  acts  as  a v e r y  
powerfu l  s u p p r e s s o r  of the a d e n o s i n e t r i p h o s p h a t a s e  (ATPase)  ac t iv i ty  of c o n t r a c t i l e  p r o t e i n s ,  thus lead ing  
to comple t e  adynamia  of the c o n t r a c t i l e  s t r u c t u r e s .  

The ob jec t  of the  p r e s e n t  inves t iga t ion  was to study the na tu r e  of the a r g y r o p h i l i c  s p h i n c t e r s  found in 
the m i c r o c i r c u l a t o r y  channels .  

E X P E R I M E N T A L  M E T H O D  

The in t e rna l  v a s c u l a r  ne twork  of the human e a r  was s tudied  in 467 c a d a v e r s  of both s exes  and of 
va r i ous  ages.  E x p e r i m e n t s  were  c a r r i e d  out on 15 r abb i t s  weighing 2.0-2.5  kg. A combined  method was 
used  to s tudy the t e r m i n a l  v a s c u l a r  sy s t em,  including m i c r o d i s s e c t i o n ,  in jec t ion  of ink with ge la t in ,  c l e a r -  
ing, impregna t ion  with s i l v e r  by the method of Ranv i e r  and Kupriyanov,  l u m i n e s c e n c e  m i c r o s c o p y ,  and the 
benz id ine  tes t .  To d e t e r m i n e  the na tu re  of the  a r g y r o p h i l i c  s p h i n c t e r s  found in the m i c r o c i r c u l a t o r y  
channels ,  myo t rop ic  d rugs  (papaver in ,  d ibazo l*)  and musc l e  r e l a x a n t s  ( tubocurar ine ,  l is thenon) were  ad -  
m i n i s t e r e d  to the e x p e r i m e n t a l  an imals .  

E X P E R I M E N T A L  R E S U L T S  

A r g y r o p h i l i c  " r i ngs "  and " b r a c e l e t s "  were  d i s c o v e r e d  for  the f i r s t  t ime  in the c a p i l l a r i e s  and p o s t -  
c a p i l l a r y  venu les  of the human inner  and middle  ea r .  These  s t r u c t u r e s  a r e  r e v e a l e d  only by R a n v i e r ' s  
method of impregna t i on  of the v e s s e l s  with s i l ve r .  In t h e i r  shape and s t r u c t u r e  t h e s e  a r g y r o p h i l i c  sph inc -  
t e r s  d i f [ e r  sha rp ly  f rom the o r d i n a r y  s m o o t h - m u s c l e  sph inc t e r s .  As a ru le  they a r e  in a c lo sed  s ta te  
and they do not al low s i l v e r  n i t r a t e  so lu t ion  to p a s s  through them into the next  s e c t o r  of the v a s c u l a r  s y s -  
t em (Figs .  1 and 2). O r d i n a r y  s m o o t h - m u s c l e  s p h i n c t e r s  a r e  r e v e a l e d  by this  method in a r e l a x e d  s ta te ,  
and they p a s s  s i l v e r  so lu t ions  f r ee ly .  The e x p e r i m e n t s  showed tha t  s i l v e r  has  no p a r a l y t i c  ac t ion on the 
e n z y m e - s u b s t r a t e  complex  of the a r g y r o p h i l i c  sph inc t e r s ,  and that  in c o n t r a s t  to the s m o o t h - m u s c l e  type 
they a r e  a lways  c losed  (Fig. 2). 

* 2 - b e n z y l b e n z i m i d a z o l e  hyd roch lo r ide .  
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Fig .  1. F r a g m e n t  of v a s c u l a r  ne twork  of mucous  m e m -  
b r a n e  of  l o w e r  wal l  of the tympan ic  cav i ty  of  a woman aged 
34 y e a r s :  1) a r g y r o p h i l i c  r ing  in the c a p i l l a r y  wal l  is  in a 
c l o s e d  s ta te  and does  not a l low s i l v e r  so lu t ion  to p a s s  
through;  2) a r t e r i o l e  with s m o o t h - m u s c l e  c e l l s  a r r a n g e d  
s p i r a l l y  in i ts  wall .  I m p r e g n a t e d  with s i l v e r  by R a n v i e r ' s  
method.  400 x. 

Fig.  2. A r g y r o p h i l i c  r i ng  (marked  by ar row)  in 
c a p i l l a r y  wal l  in mucous  m e m b r a n e  of the bu l la  
in a rabbi t .  Impregna t ed  with s i l v e r b y  R a n v i e r ' s  
method .  420x.  
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The p h a r m a c o l o g i c a l  e x p e r i m e n t  showed that,  
unl ike  s m o o t h - m u s c l e  sph inc t e r s ,  the a r g y r o p h i l i c  
" r i n g s "  and " b r a c e l e t s "  do not r e a c t  at a l l  to 
m y o t r o p i c  agents  o r  to m u s c l e  r e l a x a n t s ,  and they 
r e m a i n  in a con t r ac t ed  s ta te ,  not a l lowing a s i l v e r  
n i t r a t e  so lu t ion  to p a s s  through them. 

If the a r g y r o p h i l i c  s p h i n c t e r s  were  in fact  
c o m p o s e d  of  c o n t r a c t i l e  p r o t e i n s  of  m y o s i n - l i k e  
na tu re  [1, 2], and i f  the e n e r g y  donor  was ATP,  
t h e i r  r e a c t i o n  to the  va r i ous  h i s to log i ca l  s t a ins  
and p h a r m a c o l o g i c a l  agents  and t h e i r  b e h a v i o r  t o -  
wa rd  s i l v e r  ions  would be iden t i ca l  with the r e a c -  
t ions  of m u s c l e  ce l l s .  However ,  th is  was not  the 
case ,  

Inves t iga t ion  of the  na tu re  of the a r g y r o p h i l i c  
s p h i n c t e r s  thus showed that  the f imction of t he se  
s t r u c t u r e  s i s  b a s e d  on d i f fe ren t  e n e r g e t i c  p r i n c i p l e s ,  and 
that  they  a r e  an excep t ion  to the g e n e r a l  r u l e s  e s t a b l i s h e d  
for  c o n t r a c t i l e  e l e m e n t s  [3-8J. 
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