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It is cu r r en t ly  cons ide red  [2-4, 15, 16, 18, 19] that the caudal m e s e n t e r i c  ganglion is a lower  re f lex  
cen te r  regula t ing  the act ivi ty  of the pelvic  o rgans .  Morphological  conf i rmat ion  of this view is  given in 
s e v e r a l  publ icat ions [6-9, 11, 17]. In the p r e s e n t  invest igat ion the e l ec t r i ca l  act ivi ty  of the caudal m e s e n -  
te r ic  ganglion was studied in n o r m a l  functioning conditions. 

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

Elec t rodes  were  implan ted  in the ganglion by the au thor ' s  me~hod [14]. The e l ec t r i ca l  potent ials  
we re  amplif ied with a type UBP1-01 ampl i f i e r  and r eco rded  on a type N-102 loop osc i l lograph.  The appa-  
ra tus  also included a spec ia l  ampli tude s e l ec to r  [13] by means  of which, as the record ing  was made on the 
f i lm,  se lec t ion  of the incoming s t r e a m  of impulses  by ampli tude could be c a r r i e d  out and the i r  f requency 
de te rmined .  Exper imen t s  we re  p e r f o r m e d  on 10 adult dogs. 

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

In the absence  of spec ia l  s t imula t ion  the NspontaneOus" e lec t r i ca l  act iv i ty  in the caudal m e s e n t e r i c  
ganglion of waking dogs cons is t s  of three  types of impulses  (Fig. 1, 1): slow impulses  of low vol tage,  fas t  
impulses  of high vol tage,  and impu l ses  with an i r r e g u l a r  rhythm.  

The slow impu l ses  of low vol tage cons is ted  of ungrouped biphasic  potent ia ls  with a durat ion of about 
20 m s e c  and an ampli tude of up to 15 # V, following at  a mean f requency of up to 50-80 p e r  second.  

In  the f a s t  impulses  of high vol tage the durat ion of each impulse  between the two phases  was 10 m s e e  
and the ampli tude fo r  the two phases  was 20 #V or  higher .  The impulses  were  grouped to co r r e spond  to 
the rhy thm of the pulse  (2-3 osc i l la t ions  in each parce l ) ,  with a mean  lag of 80-100 m s e c  behind the EGG. 
In addition, grouping to c o r r e s p o n d  to the rhy thm of r e sp i r a t i on  was obse rved .  Each r e s p i r a t o r y  group 
appea red  at the beginning and d i s appea red  at the end of inspirat ion.  The total  number  of grouped impulses  
was inconstant  and va r i ed  f r o m  30 to 50 osc i l la t ions .  

The impulses  with an i r r e g u l a r  rhy thm were  fas t  and their  ampli tude ranged  f r o m  20 to 30 ~V (Fig. 
1, 4). The i r  appearance  coincided nei ther  with the pulse  nor  with the r e s p i r a t o r y  movemen t s .  The begin-  
ning of a wave of these  impulses  could be r eco rded  during e i ther  insp i ra t ion  o r  expira t ion or  during the in-  
t e rva l  between them.  

Compar i son  of the flow of impulses  r e c o r d e d  in the ganglion with the c h a r a c t e r  of the a f fe ren t  i m -  
pulses  in the p r e -  and  postganglionic s t r u c t u r e s  of the s a m e  ganglion (with s imul taneous  recording)  showed 
that tmgrouped impulses  of low vol tage and grouped impulses  in the rhy thm of the pulse and r e sp i r a t i on  
were  common to all th ree .  Impulses  with an i r r e g u l a r  rhy thm were  r e c o r d e d  only in the ganglion i t se l f  
and in its preganl ionic  s t r u c t u r e s .  

Data concerning the morpho-funct iona l  organizat ion of the caudal m e s e n t e r i e  ganglion, according to 
which p a r t  of the f ibers  p a s s e s  through i t  without in te r rupt ion  (type B fibers},  while the o ther  f ibers  r e g -  
u la r ly  r e l ay  in it [20, 22], explain why pulse  and r e s p i r a t o r y  groupings a re  found in the record ings  made 
f r o m  the gangiion, because  they a r i s e  f r o m  the f ibe r s  pass ing  throughi t  [4, 21, 23]. Grouping of the impulses  in 
this manne r  was des c r ibed  p rev ious ly  by the author [14] wheninves t iga t ing  the af ferent  impulses  r eco rded  in 
the p r e -  andpostgangl ionic  b ranches  of the caudal m e s e n t e r i c  ganglion in chronic  condit ions.  So f a r  as the 
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Fig.  i .  Cha rac t e r  of the "spontaneous"  e l ec t r i ca l  act iv i ty  in the caudal 
m e s e n t e r i c  ganglion and its b ranches .  1) Impulses  r e c o r d e d  in the 
ganglion itself; 2) a f fe ren t  impulses  in the pregangl ionic  trunk; 3) a f fe ren t  
impu l se s  in the postgangl ionic  trunk; 4) osc i l la t ions  of the impu l se s  with 
an i r r e g u l a r  rhy thm.  On each osc i l l og ram,  he re  and in Fig.  2, f r o m  
top to bot tom: e l ec t r i ca l  act ivi ty  of ganglion, EGG, pneumogram,  t ime  
m a r k e r  (I0 cps) .  

i r r e g u l a r  rhythm is concerned,  it  can be a s s u m e d  that it r e f l ec t s  the functional s ta te  of the r e c e p t o r  s t r u c t u r e s  
found in the caudal mesenter . ie  ganglion i t se l f  [6-9 , 11, 17]. According to the views ofB. I. L a v r e n t ' e v  [10], 
N. G. Kolosov [8], I. A. Bulygin [2], and others  these r e c e p t o r s  play an impor tan t  role  in checking the 
t r a n s m i s s i o n  of exci ta t ion f r o m  the pregangl ionie  f ibers  to the postganglionic,  and in the r e f l ex  regula t ion  
of the functional s ta te  of the ganglion i tself .  

Following the admin i s t r a t ion  of pha rmaco log ica l  agents [1] with a spec i f ic ,  se lec t ive  action on the 
t r a n s m i s s i o n  of nervous  impu l ses  in the sympathe t ic  ganglia,  the i r  e f fec t  is o b s e r v e d  not only on the c h a r -  
a c t e r  of the r e s p o n s e s  evoked by s t imulat ion,  but also on the "spontaneous"  e l ec t r i ca l  act iv i ty  r e co rded  
a t  the s a m e  t ime.  Accordingly,  spec ia l  expe r imen t s  were  c a r r i e d  out in which subs tances  p o s s e s s i n g  ad-  
r e m r g i c  o r  chol inergic  act ion w e r e  injected; the object  of these expe r imen t s  was to examine  the changes 
in the "spontaneous"  impu l ses  in the ganglion in chronic  condit ions.  

Inject ion of hexamethonium (1-3 mg/kg)  caused m a r k e d  depress ion  of the "spontaneous ~' e l ec t r i ca l  
act ivi ty .  This dep re s s ion  affected hhe f requency  of the impulses  of both low and high vol tage.  Under the 
influence of hexamethor~ium, the impu l se s  with a r egu l a r  rhy thm d i sappea red  comple te ly  (Fig. 2, A). A 
s i m i l a r  depress ion  of the e l ec t r i ca l  act iv i ty  was obse rved  af ter  admin is t ra t ion  of l a rge  doses  of adrenal in  
(100-200 #g /kg ) .  The beginning of the reac t ion  and r e s t o r a t i o n  of the act ivi ty  depended on the dose of the 
p repa ra t ion ,  and the m a x i m u m  was r eached  3-5 rain a f te r  injection. 

A sha rp  i n c r e a s e  in the f requency  of the potent ia ls  (with both low and high voltage) was  obse rved  
a f te r  injection of acetylchol ine (100 ~g) and e se r ine  (0.2 mg/kg)  which are  known to fac i l i ta te  synapt ic  
t r a n s m i s s i o n  in the ganglion. The reac t ion  in these cases  appeared  f a s t e r  than af ter  admins i t ra t ion  of 
gangl ion-blocking agents .  Within the f i r s t  minute the f requency of the waves r o s e  sharp ly .  Nocicept ive  
s t imula t ion  of one of the b ranches  of the sc ia t ic  ne rve  was also accompanied  by s t imula t ion  of the e l e c t r i -  
cal  p r o c e s s e s  in the ganglion. 

To a s s e s s  the action of the pha rmaco log ica l  agents ,  i t  was useful  to r e c o r d  the e f fe ren t  impulses  in 
the postganglionic s t r u c t u r e s .  Fo r  this purpose ,  bes ides  be ing implanted  into the ganglion, e l ec t rodes  were  
also implanted into the hypogas t r i c  and pelvic  ne rve s .  The impulses  were  i so la ted  by means  of local  r e -  
v e r s i b l e  cooling [14]. The expe r imen t s  showed that  the changes in the efs impulses  in the pos tgangl i -  
onic trunks following inject ion of hexamethonium,  acetylcholine,  e se r ine ,  and adrenal in  developed s imu l t a -  
neously with the changes in the e l e c t r i c a l  act iv i ty  of the ganglion, f r o m  which they showed no essen t i a l  d i f -  
f e rence  in magnitude and durat ion.  
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Fig. 2. Changes in the e l ec t r i ca l  act ivi ty in the caudal  m e s e n t e r i c  
ganglion under  the influence of drugs  with adrenerg ic  and chol inergic  
action and of nocicept ive  s t imula t ion  of a b ranch  of the sc ia t ic  nerve .  
A - C h a n g e s  in e l ec t r i ca l  act ivi ty  in the ganglion a f te r  subcutaneous 
inject ion of hexamethonium in a dose of 1-3 mg/kg:  1) ini t ial  b a c k -  
ground, 2) 3 min,  3) 5 min a f t e r  injection; B - t h e  s a m e  af te r  sub-  
cutaneous inject ion of adrenal in  in a dose of 200 pg/kg; C - i n c r e a s e  
in the e l ec t r i ca l  act ivi ty  of the ganglion as a r e su l t  of in t ravenous  
inject ion of 100 pg acetylchol ine:  1) initial  level  of e l ec t r i ca l  act ivi ty ,  
2) 1 min a f te r  injection; D - t h e  s a m e  a f te r  nocicept ive  s t imula t ion  of 
a cutaneous b ranch  of the sc ia t ic  ne rve .  

The action of subs tances  depress ing  or  act ivat ing ganglionic t r a n s m i s s i o n  also influenced the cha r -  
a e t e r  of the e l ec t r i ca l  act ivi ty  of the f ibers  pass ing  through the caudal m e s e n t e r i c  ganglion without i n t e r -  
rupt ion.  The effect  of the i r  action may  be unders tood  if i t  is r e m e m b e r e d  that  these f ibers  had a l ready  
r e l ayed  in the higher  p a r a v e r t e b r a l  ganglia,  on which these subs tances  act  jus t  as they do on the caudal 
m e s e n t e r i c  (p rever tebra l )  ganglion. Consequently, we can r e g a r d  these f ibers  as postganglionie,  and the 
changes in thei r  e l ec t r i ca l  act ivi ty  have a l ready  been d i scussed  above. 

The r e su l t s  of the expe r imen t s  in which ad rene rg ic  and chol inergie  subs tances  were  admin i s t e r ed  
thus show that the e l ec t r i ca l  reac t ions  r e c o r d e d  in the caudal  m e s e n t e r i c  ganglion o f  waking animals  run  
bas i ca l ly  the s a m e  cour se  as in acute exper imen t s  under  genera l  anes thes ia .  

The r e su l t s  obtained d e m o n s t r a t e  that in chronic  conditions the e l ec t r i ca l  act ivi ty of the caudal mesl.  
en te r ic  ganglion of the waking animal  is  m a r k e d  by constant  d i scharges  of a b iphas ic  c h a r a c t e r .  In the i r  
ampli tude,  durat ion of d i scharge ,  and frequency,  these potent ia ls  r e s e m b l e  those r eco rded  s e p a r a t e l y  in 
the p r e - a n d  postgangl ionic  s t r uc tu r e s  of the ganglion in waking conditions.  The compara t ive ly  high ampl i -  
tude of the impu l ses ,  a spec ia l  f ea tu re  of the functioning of ganglia in acute expe r imen t s  and brought  about 
by the synchronizat ion  of s imul taneous ly  working f ibe r s ,  is much lower  in chronic  conditions.  Evidently 
in waking an imals  some  degree  of desynchronizat ion  is int roduced by subordinat ing m e s s a g e s  sent  both 
to the synapses  and to the pe r iphe ra l  r e c e p t o r s .  A dist inct ive fea tu re  of the ~spontaneous" impulses  in 
the caudal m e s e n t e r i c  ganglion of waking animals  is the s t r e a m  of impulses  with an i r r e g u l a r  rhythm,  
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evidently ref lec t ing  the functional s ta tes  of the r e c e p t o r s  in the ganglion. The e l ec t r i ca l  act ivi ty  of the 
ganglion is also c h a r a c t e r i z e d  by the slow onset  and the m o r e  prolonged cour se  of the r e s p o n s e  r eac t ion  
to the subs tances  a d m i s t e r e d  than in the acute expe r imen t  under  anes thes ia .  This fea ture ,  r evea led  in 
these expe r imen t s  in re la t ion  to the a f fe ren t  and ef ferent  impulses  [12, 14], is p robably  a genera l  f ea tu re  
in the act ivi ty  of sympathe t ic  ne rve  conductors  in a waking s ta te .  
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