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Elec t rophys io logica l  and pharmacolog ica l  analys is  of the conduction of excitat ion in the 
main  t runk of the splanchnic ne rve  and its b ranches  supplying the adrena ls  demons t r a t e  
the p r e s e n c e  of a synapse  along some  of the f ibers  running to the adrenal ,  in the s e m i -  
lunar  ganglion of the so la r  p lexus .  

Most worke r s  [6, 8-10] consider  that  the adrenal  medul la  is innervated by pregangl ionic  sympathe t ic  
f ibers  of the g r e a t e r  splanchnic ne rve  which a r e  axons of neurons  loca ted  in the l a t e ra l  horns  of the spinal  
cord.  This  view followed l a rge ly  f r o m  the work  of Cheboksarov [5] and Ell iot t  [7], who showed that the 
splanchnic ne rve  is a s e c r e t o r y  ne rve  for  the adrenal  medul la .  Other work  by morphologis t s  showed that  
f i be r s  of the splanchnic ne rve  supplying the adrenal  medulla  a r e  in te r rup ted  by synapses :  in the s e m i l u n a r  
ganglion of the so l a r  plexus,  in the adrenal  capsule,  and at  the boundary between the adrenal  cor tex  and 
medul la  [1, 2, 4]. The exis tence  of c ro s s ed  innervat ion of the adrena ls  has  also been obse rved  [3]. 

In the invest igat ion desc r ibed  below, synapt ie  in te r rupt ion  of f ibe r s  of the g r e a t e r  splanchnic  ne rve  
running to the adrenal  on cells  of the semi luna r  ganglion of the so la r  plexus was studied by means  of an 
e lec t rophys io logica l  method.  

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on adult cats anes the t ized  with nembutal  (40-50 m g / k g  body weight,  
in t raper i tonea l ly) .  The main  t runk of the g r e a t e r  splanehnic ne rve  was d i s sec ted  immedia te ly  below the 
d iaphragm,  and the s emi luna r  ganglion of the so la r  plexus and b ranches  of ne rve  f ibers  running to the 
adrenal  were  identified.  T h e t r u n k o f  the splanehnic ne rve  was taken up on a l iga ture  immedia t e ly  below 
the d iaphragm,  divided, and p laced  on s t imulat ing e l ec t rodes .  Recording e lec t rodes  were  placed dis ta l ly  
along the course  of the splanehnie ne rve  and p rox ima l ly  to the semi luna r  ganglion (first  pa i r  of e lec t rodes) ,  
and dis ta l ly  to the s e m i h m a r  ganglion on b ranches  of ne rve  f ibe r s  running to the adrenal  (second pa i r  of 
e lec t rodes ) .  Usually there  we re  two or  th ree  smaII  b ranches .  The trunk of the spIanchnic  ne rve  was 
s t imula ted  with square  pulses  (0.02-20 V, 0ol-0.5 msec ,  2 -200 /see)  f r o m  an e lec t ron ic  s t imu la to r  with 
rad iof requency  a t tachment .  Action potent ia ls  were  r eco rded  af ter  p reampl i f i ea t ion  on a CRO. A eholinolytic 
(hexamethonium bromide)  was injected in t ravenous ly  in a dose of 2-5 m g / k g  body weight.  

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

The evoked e l ec t r i ca l  act ivi ty  in the main  t runk of the g r e a t e r  splanchnic ne rve  cons is ted  of rapid,  
b iphas ie  waves  with a shor t  la tent  per iod,  on the ave rage  not m o r e  than 1 m s e c  (Fig. 1). Potent ia ls  of 
s table  ampli tude and durat ion,  synchronized  with the rhythm of s t imulat ion,  we re  r eco rded  at f requencies  
of up to 30 /see .  A fu r the r  i nc r ea s e  in f requency,  with constant s t rength  and duration of the s t imulat ing 
pulses ,  evoked a gradual  dec r ea s e  in ampli tude of the act ion potent ia ls .  
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Fig.  1. Action potent ials  in main trunk of g r e a t e r  splanchnic ne rve  of 
cat .  P a r a m e t e r s  of s t imulat ion 0.1 msec ,  I V, frequency: a) 7; b) 20; 
c) 30; d) 60 / sec .  T ime  m a r k e r  in this and all subsequent  f igures  
20 msee .  
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Fig.  2. Action potentials  r eco rded  f rom two sepa ra t e  groups of ne rve  
f ibers  (a and b) supplying adrenal  in a c a t .  P a r a m e t e r s  of st imulation:  
A) 0.1 msec~ 4 V; frequency:  a) 7; b) 20; e) 30/sec;  B) 0.1 msec ;  3 V; 
frequency: a) 7; b) 20; c) 30 /sec .  

The evoked act ivi ty  in i so la ted  groups of f ibers  running to the adrenal  consis ted e i ther  of a single 
negative deflection (Fig. 2A), o r  an act ion potential  of m o r e  complex shape,  consis t ing of two negat ive waves  
of different  dura t ions  and unequal la tent  per iods  (Fig. 2B). The la tent  per iod  fo r  the fas t  component  of the 
act ion potential  was 1-2 msee ,  and for  the s lower  component  it  ave raged  10-20 msee .  

Recordings  of action potent ials  in s epa ra t e  groups of f ibe r s  running to the adrenal  during s t imulat ion 
of the main  trunk of the splanchnic ne rve  a t  different  f requencies  showed that a marked  dec rease  in ampli tude 
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Fig.  3. Effect  of hexamethonium bromide  (2 
mg/kg)  on evoked act ion potent ia ls  r eco rded  
f rom nelwe b ranches  supplying the adrenal  
in a cat: A) combined record ing  f rom branches ;  
B and C) s e p a r a t e l y  f r o m  each branch .  P a r a m -  
e t e r s  of s t imulat ion:  A) 0.1 m s e c ,  4 V, f r e -  
quency 4 / sec ;  a) initial  background;  b) 11 rain; 
c) 15 rain a f t e r  admin is t ra t ion  of hexame tho -  
nium: B) 0.1 msec ,  4 V, 2 / see ;  a) initial b a c k -  
ground; b) 15 rain; c) 30 min a f te r  a d m i n i s t r a -  
t ion of hexamethonium;  C) 0.1 msec ,  4 V, 7/sec;  
a) initial  background;  b) 20 rain a f t e r  a d m i n i s t r a -  
tion of hexamethonium;  c) during an t id romic  
s t imula t ion .  

of the potentials  was obse rved  in both eases  when the 
f requency was 30 /sec ,  whe reas  in the main  t runk action 
potent ia ls  of s table  ampli tude continued to be r eco rded  
at  this f requency.  Compar i son  of the c h a r a c t e r  of the 
evoked act ion potent ials  in the main  trunk of the 
splanehnic ne rve  and in the s epa ra t e  b r anches  of the 
f ibers  running to the adrenal  shows that these  action 
potent ia ls  differed f rom each other  both in duration 
and in the la tent  per iod  of this or igin .  The d i f fe rences  
in the c h a r a c t e r  of impulse  conduction t hemse lves  
afford some evidence that some  of the f ibe r s  innervat ing 
the adrenal  a r e  in t e r rup ted  by synapses  in the s e m i -  
lunar  ganglion~ Fu r the r  proof  was obtained in e x p e r i -  
ments  with hexamethonium bromide, which blocks 
synapt ie  t r a n s m i s s i o n  in ganglia.  To inves t iga te  the 
effect  of hexamethonium on synaptic  t r a n s m i s s i o n  of 
impulses  in the s e m i l u n a r  ganglion, combined r e c o r d -  
ings were  made  of act ion potent ia ls  f r o m  two b ranches  
s imul taneous ly  and also s e p a r a t e l y  in each of them 
agains t  the backgrotmd of s t imula t ion  of the main  
splanchnic ne rve  trunk.  During combined record ing  
of evoked potentials  f r o m  two groups of n e r v e  f ibe r s  
running to the adrenal ,  a f t e r  admin i s t r a t ion  of 
hexamethonium bromide  a dec rea se  in the ampli tude 
of the r e co rded  action potent ia ls  was constantly ob-  
s e rved  (Fig~ 3A). When potent ia ls  we re  r e c o r d e d  in 
s epa ra t e  b ranches  against  the background of h e x a m e -  
thoninm bromide ,  i t  was found that  the act ion potent ials  
a lmos t  comple te ly  d i sappea red  in one of them,  the i r  
ampli tude dec reas ing  sharp ly  (Fig. 3B), while in the 
o ther  b ranch  they r ema ined  unchanged (Fig. 3C). 
Ant idromie  record ing  of the act ion potent ia ls  in the 
splanchnic ne rve  t runk during s t imulat ion of the f ibers  
in this b ranch  shows that the f ibe r s  running in i t  
through the semi luna r  ganglion to the adrena l s  do so 
without in te r rupt ion  (Fig. 3C). 

E lee t rophys io logica l  and pharmaco log ica l  
ana lys i s  of the conduction of exci ta t ion in the main 
trunk of the spIanchnic ne rve  and in its b ranches  
supplying the adrenal  in cats  thus d e m o n s t r a t e  the 
exis tence of synapt ic  in te r rupt ion  of some f ibers  in 
cei ls  of the s emi luna r  ganglion of the so la r  p lexus .  
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