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Recent  inves t ig . t ions  [6-9, 12-15] have revea led  the main  cha rac t e r i s t i c s  of the action potentials  
(AP) a r i s ing  in the sympathet ic  ganglia and pregangl ionic  f ibe r s  during s t imulat ion of the preganglionic 
trunk. These  invest igat ions were  c a r r i e d  out on the supe r io r  cerv ica l  sympathet ic  ganglion of aduttani-- 
reals  born while stili i m m a t u r e  (cats, rabbits) .  During the study of the AP of the pregangl ionic  trunk 
and supe r io r  ce rv ica l  sympathet ic  ganglion of these an imals  [1, 2, 10] cons iderable  d i f fe rences  were  found 
in the c h a r a c t e r i s t i c s  of the AP of such animals ,  imma tu re  at  birth,  i n t h e  p roces s  of ontoger~es!s. 

The object  of this invest igat ion was to examine age changes in the conduction of  excitat ion in the 
pregangl ionic  trunk and ganglion of an imals  ma tu re  a t  b i r th- -guinea  pigs .  

According to some repor t s  the b ioe lec t r ica l  acti~ity of the ce r eb ra l  cor tex  [16-1~J and i t s  b ioche-  
mical  f ea tu res  [3-5] a re  identical  in newborn and adult guinea p igs .  It  has a lso  been found that  the l ~ c k -  
ground bi~elec~rical acti~-ity of the supe r io r  ce rv ica l  sympathe t i c  g:an~,lJon of guinea pigs a f t e r  the f i r s t  
days of l ife !s  ve ry  s i m i l a r  in i ts  c h a r a c t e r i s t i c s  to that  of adult  a m m a t s  [10~ I1].  

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

Exper iments  were  c a r r i e d  out on guinea pigs of different  ages:  1-5 and l~-20days ,  and adult an imals .  

Under light anes thes ia  ~ t h  Nembutal the ganglion and preganglionic trunk were  d issected.  The 
pregangl ionic  t runk was divided in i ts  distal  pa r t  and placed on stimutati~4~ e lec t rodes .  Tr~e record ing  
e lec t rodes  were  place6 c l o s e r  to the ganglion. Light, bipolar ,  b.aug~ng e lec t rodes  were  placed on the 
ganglion. The pregangl ionic  tr tmk was s t imulated by rec tangu la r  pulses  ~ith a durat ion oF 0.0.2-2 msec ,  
a f requency of 1 - I 0 0 / s e c ,  and a voltage s ta r t ing  ~ t h  0.1 V. The biopotentials  of ~ e  pregaagl ionic  trunk 
and ~ e  super~ior cer~ical  sympathe t ic  ganglion were  recorded  a f t e r  prelimir,  a ry  amplif icat ion on a cathode-  
ray  osc i l lograph.  

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

The AP in the cer,~ical sympathet ic  trunk and the s u p e r i o r  ce rv ica l  ssznpaLhetic grmglion of the 
guinea pig could be r eco rded  on the f i r s t  day of the an ima l ' s  life. As in the adults, in newborn g~inea 
pigs m~xi:mal AP in tl:e preganglionic trunk and ganglion appeared  during s~mula t ion  of the preganglionie 
trunk with identical  p a r a m e t e r s  (2-3 V, duration 0.2-6.5 msec:  Fig. 1, A). 

However,  the latent  per iod of the AP in the pregangl ionic  trunk and ganglion of the gu!nea pigs ~.aried 
~i th the age of the animals .  

The dynamics  of the changes in the latent per iod of excitat ion in guinea pigs with age a r e  i l ius t ra ted  
in Fig.  1, B and C. 

The AP of the ganglion and, in par t icu lar ,  of the pregangti~nic trunk were  s i m i l a r  in f o r m  in the 
newborn and adult animals .  I n  guinea pigs of different  ages ,  s ta rUng with newborn animals ,  the AP of the 
pregangl ionic  trunk a r i s ing  in r e sponse to  sup ramax ima l  s t imulat ion consis ted of severa l  negative c o m -  
ponents, demons t ra t ing  the nomhomogeneitY of the f ibers  of the ce rv ica l  sympathet ic  trunk as  r e g a r d s  the 
velocity of the i r  conduction of excitat ion (Fig. 2). The resu l t s  of measu remen t s  of  the veloci ty  of con-  
duction of excitat ion in the three  pr inc ipa l  groups  of f i ~ - r s  dist inguished in the preganglionic t runk by the 
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Fig. 1. A) Strength-durat ion curves  of action potent ials  of the super ior  cer~.ical s y m -  
pathetic ganglion of guinea pigs: I) adult: II) five days old; III) 1-2 days old. Along the 
a:ds of a b s c i s s a s - t i m e  dn reset) ,  along the a ~ s  of o r d i n a t e s - v o l t a g e  (in V); B)changes 
in duration of latent period of excitatiov {in msee) in the cerv ica l  sympathet ic  trunk of 
guinea pigs of different  ages:  C - t h e  same in ~ e  supe r io r  cerv ica l  sympathet ic  gaI~glion. 

Fig. 2. Action potentials  of the ce rv ica l  sympaLhetic t runk  (a) ~nd super io r  ce~'!'..~d 
sympathet ic  ganglior~ (b) of guinea pigs aged 2 day5 ($~ and adults (B). P a r a m e t e r  of 
s t imulat ion:  duration of s t imulus 0.5 msec ,  voltage ; Y. The Fosi~lon of the e l ee t roJes  
is shown schemat ica l ly  above. 

number  of separa te  components  of the AP, showed that guinea plg~ of different ages conduct excitation 
at different  veloci t ies .  In the animals  aged 1-3 days, for  instance, it was 0.2 and 2.1 m / s e e  respec t ive ly  
for  these groups,  in guinea pigs aged 5-15 days 6, 2, and 0.3 m / s e e ,  and in apima!s  aged 20 days o radul t s ,  
it was 10.5-10.6, and 1.0-0.5 m / s e e .  

The frequency of tetanie st imulation of the preganglionic trunk at which Wedensky inhibition began 
to appea r  in the conduction of impulses  in both the pregansl iontc  trunk and the ganglion a lso  differed sl ight-  
ly in guinea pigs of different  age groups (Fig. 3). In  an imals  during the f i rs t  three days of life a d i s tu r -  
bance of synaptic t r ansmi s s ion  in the ganglion and of conduction of impulses  along the preganglionlc t runk 
appeared during s t imulat icn  at a frequency of 25-30 cps, while in gulnea pigs aged 15-17 days, inhibition 
developed in r esponse  to a frequency of 50 cps, which in adult animals  gave r i se  mere ly  to an al ternat ing 
rhythm of the AP. 

It may be concluded f rom these exper iments  that in an imals  born mature  (guinea pigs),  as  inan lmal s  
born imma tu re  (rabbits ,  eats),  the level of functional act ivi ty of the s t ruc tu res  in the per iphera l  port ion 
of the sympathet ic  nervous sys t em is  es tabl ished in the ea r ly  postnatal period.  However, compared  with 
an imals  born i m m a t u r e ,  in those born mature  Iguinea pigs) this period ends, according to ):he indices 
invest igated in these exper iments ,  ma in ly  by the 15th-20th day of postnatal  life, whereas  in  c,~ts and rab~ 
bits it continued fo r  a longer  per iod.  
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Fig. 3. Action potentials of the super io r  cerv ica l  sympathet ic  
ganglion du~ng st imulation of the preganglionic tr_u~ ~ t h  pulses  
of different frequency in a guir.ea pig aged i day (A) and :n adult 
guinea pig (B). P a r a m e t e r s  of ~timulation: duration of s t imulus 
0.5 msec,  v01tage 3 V. a) Frequency of st imulation 5 cps; b) I f  
cps; c) 20 cps- d) 30 cps; e) 50 cps .  T ime m a r k e r  0.1 ~ec. 
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