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F r o m  the ea r l i e s t  s tages  of development  of s taphylococcal  s ia loadeni t is  an i nc rea se  in the concentrat ion 
of ca techolamines  (adrenalin and noradrenal in)  is obse rved  in the gland t i s sues  [5]. Since ca techolamines  
s t imula te  histidine decarboxylase  act ivi ty [3, 6] and thereby  potentiate h is tamine production,  i t  might be sup-  
posed  that  ca techolamines  may play an impor tan t  ro le  in the pathogenesis  of s ia loadeni t i s ,  fo r  an i nc r ea se  in 
the i r  concentrat ion in the gland t i s sue  could change the pe rmeab i l i t y  and e lec t rogenic  p r o p e r t i e s  of the cel ls  
[7, 8]. 

The object of the p re sen t  invest igat ion was to d i s cove r  whether  p r e l i m i n a r y  sympathe t ic  denervat ion can 
weaken changes in the m e m b r a n e  potential  (MP) level  of the duct and ac ina r  cel ls  of s a l i v a r y  glands in s taphylo-  
coccal  s ia loadeni t i s .  

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

Exper imen t s  were  c a r r i e d  out on 43 noninbred ra t s  of both sexes  weighing 70-100 g, divided into five 
groups:  group 1) r a t s  with s taphylococcal  s ia loadeni t is  produced by injecting s taphylococcal  toxin (produced by 
the N. F.  Gamaleya  Institute of Epidemiology and Microbiology,  50 mg of the dry  toxin, 1 /2500 MLD) under  
s t e r i l e  conditions in a dose of 0.6 m g / k g  body weight (volume 0.1 ml ,  d issolved in physiological  saline) beneath 
the capsule of the submandibular  s a l i va ry  glands; group 2) an imals  with s ia loadeni t is  in which sympa thec tomy 
( removal  of the s u p e r i o r  ce rv ica l  sympathe t ic  ganglion) was p e r f o r m e d  under  s t e r i l e  conditions 7 days before  
injection of s taphylococcal  toxin in the s a m e  dose; group 3) an imals  undergoing m o c k  sympa thec tomy (control); 
group 4) an imals  subjected to sympathec tomy;  group 5) intact  r a t s .  The c r i t e r ion  of success fu l  sympa thec tomy  
was the development  of p tos is  of the upper  lid of the ips i l a te ra l  s ide.  Development  of s ia loadeni t is  was c h a r a c -  
t e r i z ed  by typical  manifes ta t ions  - hype remia ,  edema ,  condensation,  and distention of the capsule of the s a l i v a ry  
gland. The opera t ions  and acute expe r imen t s  on an imals  of all  groups  were  c a r r i e d  out under pentobarbi ta l  
anes thes ia  (40 m g / k g ,  in t raper i toneal ly) .  MP of cel ls  of the submandibular  s a l iva ry  glands was r eco rded  by 
the method desc r ibed  p rev ious ly  in si tu [4]. The c r i t e r ion  of different iat ion of the cel ls  into ac ina r  and duct 
cel ls  was the value of MP, which va r i ed  f r o m  6 to 36 mV in the f o r m e r  and amounted to 36 mV or  more  in the 
l a t t e r  [10]. Exper imen t s  on animals  with s taphylococcal  s ia loadeni t is  were  c a r r i e d  out 2 and 24 h a f t e r  in jec-  
tion of the toxin. The resu l t s  were  subjected to s ta t i s t i ca l  analys is  [1]. 

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

In r a t s  with intact  sympathe t ic  innervat ion a m a r k e d  fall  in the level  of po lar iza t ion  of the ac inar  and duct 
cel ls  was obse rved  2 h a f t e r  inject ion of the toxin beneath the capsule of the s a l i va ry  gland, and before  the ap -  
pea rance  of ex terna l  s igns  of s ia loadeni t i s  (Table 1). It can be concluded f r o m  a s tudy of the re la t ive  p e r -  
centages of ac ina r  and duct cel ls  that  even a t  this  s tage  the reduct ion in the  n u m b e r  of duct cel ls  t akes  place 
on account of pathological  changes leading to depolar iza t ion and consequent  inclusion of these  cel ls  in the 
~acinar  ~ group.  This  was mos t  c lea r ly  mani fes ted  24 h a f t e r  injection of the s taphylococcal  toxin, when the re  
was a sha rp  decline in the MP level  in the group of ae ina r  cel ls  and, in pa r t i cu l a r ,  in the group of duct ce l l s .  
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T A B L E  1. M P  (in %) of D i f f e r e n t  T y p e s  of S u b m a n d i b u l a r  Salivary Gland  C e l l s  a t  D i f f e r e n t  
S t a g e s  of S t a p h y l o c o c c a l  S i a l o a d e n i t i s  a n d  S y m p a t h e t i c  D e n e r v a t i o n  

C ells 

Acinar 

MP inter- 
vals, mV 

6--10 
11--15 
16--20 
21--25 
26--30 
31--35 

Staphylococcal sialoadenitis 

2h {3) 2 4 h  ( 4 )  

22,8 P***P~ 
23,2 P***P2 
19,4 P P2 
15,2 PP2 
8,4 P*P~ 
7,6 PP, 

bympa- 
Intact ]thetic dener- 
gland (1)~ cation of 

~land (2) 

8,4 13,6 P 
11,8 14,4P 
20,8 16,9 P 
16,3 15,3 P 
14,1 13,1 P 
9,5 6,7 P 

80,6 80,0 

5,7 4,5 P 
4,2 6,1 P 
3,4 4,2 P 
3,0 3,2 P 
1,9 1,0 P 
0,4 1,0 P 
0,8 

19,4 20,0 

263 313 

Staphylococcal sialoadenitis together 
with sympathetic denervation 

2 h (5) 

16,4 (Pa-3%0,01) 
15,0 P 
25,0 P 
17,1 P 
9,1P 
9,1 P 

12,8 PP1Pe 
17,5 PP1Pe 
t9,5 PPIP2 
15,2 PP1P2 
12,8 PP~Pe 
7,0 PP1Pe 

24 h (6) 

14,9 P*P1P~ 
16,2 PP1P3 
20,2PP1Pa 
12,7 PP1P8 
16,3PP1P~ 
9,6 PP1P3 

Total per- 
cent ofcells 92,5 P*** *** * ** ** ** ** 96,6 P P2 84,8 Pp1p2 89,9 P pl Ps 

Duct 2,1 P*P~ 
1,3 P*P~ 

36--40 
41--45 
46--50 
51--55 
56--60 
61--65 
66--70 

3,8P 
1,4 (P1_a<0,05) 
1,0P 
1,0 P 
O,3P 

7,0 PPIP~ 
2,3 PP1P 2 
2,7 PP1P2 
1,2 PP1P2 
1,2 PP1P2 
0,4 PP1P 2 
0,4 PP1Pe 

3,2 PPlP8 
3,5 PPlPa 
2,6 PP1P3 
0,4 P*PI*P3 
0,4 PP1Pa 

Total p e r -  *** * * *  * *  * *  * 

eentofeells 7,5 (Pl_8~0,001) 3,4 P P2 15,2 PpIp2 10,1 P PI P3 

287 237 257 

Total num- 
ber of cells 
recorded 228 

L e g e n d .  P)  S ign i f i cance  of d i f f e r e n c e s  f r o m  i n t a c t  g l and ,  Pl)  s i g n i f i c a n c e  of d i f f e r e n c e s  
f r o m  s y m p a t h e t i c  d e n e r v a t i o n  of g l and ,  P2) s i g n i f i c a n c e  of d i f f e r e n c e s  f r o m  s t a p h y l o c o c c a l  
s i a l o a d e n i t i s  (2 h), P3) s i g n i f i c a n c e  of d i f f e r e n c e s  f r o m  s t a p h y l o c o c c a l  s i a l o a d e n i t i s  (24 h); 
P wi thout  a s t e r i s k  - d i f f e r e n c e s  not  s i g n i f i c a n t ,  wi th  one a s t e r i s k  - P < 0.05, wi th  two 
a s t e r i s k s  - P < 0.01, wi th  t h r e e  a s t e r i s k s  - P < 0.001. 

H o w e v e r ,  the  f ac t  tha t  a s h a r p  d e c r e a s e  in the  v a l u e  of MP was  o b s e r v e d  in the  g r o u p  of c e l l s  s u p p o r t s  the  c o n -  
c l u s i o n  t h a t  c o n s i d e r a b l e  changes  took  p l a c e  not  only  in  the  duct  c e l l s ,  but  a l s o  in the  a c i n a r  c e l l s .  In c o n t r o l  
e x p e r i m e n t s  (five r a t s ,  259 c e l l s  r e c o r d e d ) ,  in which  the so lve n t  a lone  was  i n j e c t e d ,  c ha nge s  of t h i s  k ind  in  the  
MP l e v e l  w e r e  not  p r e s e n t  and  the ce l l  c o m p o s i t i o n  c o r r e s p o n d e d  to the n o r m a l  s t a t e  (P < 0.5). 

L a t e r ,  a t  the s a m e  t i m e s ,  the s a m e  p a r a m e t e r s  w e r e  s t u d i e d  in p r e v i o u s l y  s y m p a t h e c t o m i z e d  a n i m a l s  
wi th  s t a p h y l o c o c c a l  s i a l o a d e n i t i s .  Tab le  1 shows  tha t  2 h a f t e r  i n j e c t i o n  of  the  t ox in  MP v a l u e s  r e c o r d e d  in  the  
a n i m a l s '  a c i n a r  and  duct  c e l l s  d id  no t  d i f f e r  s i g n i f i c a n t l y  f r o m  n o r m a l .  C o n s i d e r a b l y  s m a l l e r  c ha nge s  in MP 
l e v e l  a l s o  w e r e  o b s e r v e d  24 h a f t e r  i n j e c t i o n  of the  t ox in  in s y m p a t h e c t o m i z e d  r a t s  c o m p a r e d  wi th  r a t s  wi th  an 
i n t a c t  i n n e r v a t i o n  of t h e i r  s a l i v a r y  g l a n d s  and r e c e i v i n g  the toxin .  

T h e s e  r e s u l t s  i n d i c a t e  a r e d u c t i o n  in the  p a t h o l o g i c a l  a c t i o n  of s t a p h y l o c o c c a l  tox in  on s e c r e t o r y  c e l l s  of 
the s u b m a n d i b u l a r  s a l i v a r y  g l ands  d e s p i t e  the f a c t  tha t  s y m p a t h e c t o m y  i t s e l f  has  no s i g n i f i c a n t  e f fec t  on the 
Ieve l  of p o l a r i z a t i o n  of a c i n a r  and  duct  c e l l s  (Table  1). So f a r  a s  the m e c h a n i s m  of the  p r o t e c t i v e  a c t i o n  of  
s y m p a t h e c t o m y  on the d e v e l o p m e n t  of s t a p h y l o c o c c a l  s i a l o a d e n i t i s  i s  c o n c e r n e d ,  f i r s t ,  s y m p a t h e c t o m y  induces  
a n e u r o p a r a l y t i c  a r t e r i a l  h y p e r e m i a  and  i m p r o v e s  the  b lood  supp ly  to the  s a l i v a r y  g l a n d s ,  t h e r e b y  p r o m o t i n g  
r a p i d  e l i m i n a t i o n  of the  i n j e c t e d  s t a p h y l o c o c c a l  t ox in  f r o m  the g l and  t i s s u e .  Second,  a f t e r  s y m p a t h e c t o m y  s e c r e -  
t ion  of the s a l i v a r y  g l a n d s  i s  enhanced ,  and  in t h i s  c a s e  the  i n j e c t e d  tox in  can  be r e m o v e d  wi th  the  s a l i v a .  F i -  
n a l l y , t h e p o s s i b i l i t y  cannot  be r u l e d  out  tha t  p r o t e i n  s y n t h e s i s  and  the c o n c e n t r a t i o n  of c a t e c h o l a m i n e s  a r e  a p -  
p r e c i a b l y  r e d u c e d  in  the g l a n d  t i s s u e  of s y m p a t h e c t o m i z e d  r a t s ,  the  e x c i t a b i l i t y  of the g l and  c e l l s  is  m o d i f i e d  [2], 
and th i s  m a y  l e a d  to  a r e d u c t i o n  in the pa thogen i c  e f f ec t  of s t a p h y l o c o c c a l  tox in  on e p i t h e l i a l  c e l l s  of the s a l i v a r y  
g l a n d s .  
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Clinical exper ience  shows that  a reduct ion in the blood flow in the cel iac  a r t e r y  as a resu l t  of s tenosing 
d i seases  is the cause of i schemie  changes in the s tomach  and duodenum: atrophic  gas t r i t i s  and duodenitis ,  
gas t roduodenal  u lce rs  [6, 8, 11]. Af ter  su rg ica l  r emova l  of the cause  of i s chemia  these changes do not a lways 
r e g r e s s ,  and accordingly  additional pharmaco log ica l  co r rec t ion  of these s ta tes  is requi red .  Under these  c i r -  
cumstances  the complex m e c h a n i s m s  of development  of s t ruc tu ra l  and functional lesions of the gas t r i c  (GM) 
and duodenal m u e o s a  mus t  be taken into account.  Biogenic amines  - h i s tamine ,  serotonin,  ca techolamines  - 
a re  of g rea t  impor tance  in the metabol ic  organizat ion of gas t r i c  function and in the development  of gas t r i c  
pathology [1, 4, 12]. 

The object  of this invest igat ion was to study the concentra t ions  of biogenic amines  in the s tomach  t i s sues  
of r a t s  with chronic reduct ion of the gas t r i c  c i rculat ion.  

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

Exper imen t s  we re  c a r r i e d  out on 300 male  r a t s  weighing 250-300 g depr ived of food fo r  2 days.  Under 
e the r  anes thes ia  s tenosis  of the cel iac  a r t e r y  was produced by cons t r ic t ing  its lumen by 50% of i ts  initial d i a m -  
e t e r  (0.8 :~ 0.007 mm).  The control  group consis ted  of an imals  in which the s tenos is  was discontinued i m -  
media te ly  a f t e r  i t s  c rea t ion .  The animals  we re  r emoved  f r o m  the exper imen t  a f t e r  3 h and 1, 2, and 7 days.  
A mac roscop i c  study of GM was undertaken.  The concentra t ions  of h i s tamine  [14], se ro tonin  [15], and adrenal in  
and noradrena l in  [5] in the s tomach  wall  were  de te rmined .  

EXPERIMENTAL RESULTS 

Chronic i s chemia  of the gas t r i c  wall  was  found to cause marked  degenerat ive  changes in GM. In all cases  
e ros ive  gas t roduodeni t is  and u lce rs  were  found in the fundal pa r t  of the s tomach .  The u lce rs  a f t e r  3 h of the 
expe r imen t  we re  punctate,  and the mucosa  was edematous  with venous congestion.  O n  the 1st day the u lce r s  
i nc reased  in s ize  on account of necro t ic  a r ea s  of mucosa  and a ve ry  smal l  quantity of hemor rhag ic  contents 
was p r e s e n t  in the lumen of the s tomach .  On the 2nd day these  changes p r o g r e s s e d  fur ther :  The u l ce r s  p e n e -  
t r a t ed  as f a r  as the se rous  m e m b r a n e ,  they often pe r fo ra t ed ,  and the rnucosa was i sehemie .  By the 7th day the 
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