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Fibers  of groups C 1 and Aft were  shown to conduct impulses ar is ing after  injection of KC1 
in a nociceptive concentrat ion (250 mM) into the cutaneous blood vesse l s  of a cat.  The role 
of f ibers  of groups C 2 and A5 in the t r ansmiss ion  of impulses during nociceptive chemical  
stimulation was inconstant in charac te r ,  and activity was observed in these f ibers  af ter  in- 
jection of KC1 in a concentrat ion of 250 mM into the cutaneous blood ves se l s  only in some 
experiments .  Low KCI concentrat ions had no noeiceptive action, and the number  of active 
f ibers  of groups C1, C2, and A6 after  injection of KC1 in a concentrat ion of 31.2 mM into the 
cutaneous vesse l s  was small;  the number  was slightly g rea te r  in the group of Aft f ibers .  

It has  been shown that the pseudoaffective response,  accompanied by p r e s s o r  ref lexes of type II [6], 
a r i s e s  in response  to injection of many different substances,  including chlorides of the alkali metals  [2, 3]. 
Among the substances of this group, KC1 evokes a type II p r e s s o r  ref lex in the smal les t  concentration.  In- 
jection of KC1 into the blood vesse l s  of a perfused a rea  of skin of the cat '  s hind limb in a concentrat ion of 
15.6-31.2 mM has been shown [5] to produce a small p r e s s o r  reflex of type I, while in a concentrat ion of 
250-1000 mM it evokes a considerable  p r e s s o r  ref lex of type II. The magnitudes of these ref lex responses  
must  depend on differences in the information reaching the centra l  nervous  sys tem.  

The object of the present  investigation was to determine the types and relat ive numbers  of f ibers  
conducting excitation in response  to injection of different concentrat ions of KC1 into the blood vesse l s  of 
the ca t ' s  skin. 

EXPERIMENTAL METHOD 

Cats were anesthetized with urethane and KC1 in concentrations of 31.2 and 250 mM was injected 
through a carmular in the retrograde direction into their saphenous artery [7]. During the injection of KCI 
the saphenous artery was clamped proximally to the origin of its genicular branch. The saphenous nerve 
was divided in the groin and stimulating electrodes were applied to its distal end. Recording electrodes 
connected to a .type UBP-I-01 amplifier were placed on the genieular branch of the saphenous nerve. 

The dissected segments of the nerve with the electrodes were covered with mineral oil. The nerve 
was stimulated with square pulses of sufficient strength to excite all the group A medullated fibers and 
group C nonmedullated fibers. The frequency of stimulation was 10/sec for the group A fibers and 2/see 
for the group C fibers. 

Evoked potentials were recorded on cathode-ray and loop oscillographs. The identification of the 
groups and det6rmination of the relative numbers of fibers along which impulses of excitation spread in 
response to injection of KCI were carried out by the colliding impulses method [4, 8]. 
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Fig. 1. Evoked potential  in c a t ' s  saphenous nerve :  A) poten- 
t ial  in f ibe r s  in group A; 1) f component;  2) 5, 3) pos t -6  
component .  T ime m a r k e r  1 r e s e t ,  ca l ibra t ion  250 #V; B ) p o -  
tent ial  of f ibe r s  of group C. T ime m a r k e r  20 m s e c ,  ca l ibra t ion  
50 ~V; C) potential  of f i be r s  of groups  C 1 and C 2. T ime m a r k e r  
20 msec ,  ca l ibra t ion 50 #V. 

Fig. 2. Changes in ampli tude of evoked potent ia ls  in saphenous 
ne rve  a f t e r  injection of KC1 in concentra t ion of 31.2 mM into cu-  
taneous blood v e s s e l s ,  Absc i s sa ,  t ime  (in see) ; ordinate ,  r e l a -  
t ive ampl i tudes  of potent ia ls  in individual groups  of ne rve  f ibe r s :  
1) group Aft, 2) C1, 3) A6, 4) C 2. Horizontal  line m a r k s  injec-  
t ion of KC1. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The type A evoked potent ial  of the saphenous ne rve  cons is ted  of f i -  6 and pos t -6  components ,  and 
the C potent ial  in many  expe r imen t s  cons is ted  of C 1 and C 2 components  (Fig.  D.  

After  inject ion of KC1 or thodromic  impulses  t r ave l ed  along the segment  of the ne rve  between the 
e l ec t rodes  in the opposite di rect ion to the ant idromie  impulses .  This  led to the i r  mutual  extinction only 
in f i be r s  in which col l is ions took place,  with a consequent  dec rea se  in ampli tude of pa r t i cu la r  components  
of the evoked potential .  The l a r g e r  the number  of f i be r s  in which impulses  coll ided in the segment  between 
the e l ec t rodes ,  the lower  the ampli tude of the components  of the evoked potential .  

Injection of KC1 in a concentra t ion of 31.2 mM reduced the ampl i tudes  of the Aft and C~ potent ials .  
In mos t  expe r imen t s  the A~ and C 2 potent ia ls  were  comple te ly  unchanged in ampli tude (Fig.  2). T h i s m e a n s  
that ,  in r e sponse  to injection of KC1 into the skin, o r thodromic  impu l ses  t r ave l  along Aft .medullated f ibe r s  
and C 1 nonmedullated f ibe r s ,  and they a re  evidently respons ib le  for  the smal l  type I p r e s s o r  ref lex .  

Injection of KC1 in a concentra t ion of 250 m M  led to cons iderable  changes in ampli tude of the Aft and 
C potent ia ls  (Fig.  3). Where the C potential  cons is ted  of C~ and C 2 components ,  a dec rea se  in ampli tude 
of both C 1 and C 2 potent ia ls  was  observed .  14owever, the d e c r e a s e  in the C 2 potent ial  was  l e s s  m a r k e d  than 
in the C 1 (Fig.  3). The A6 potential  was  unchanged under  these  c i r cums t ances ,  or  i ts  ampli tude was  v e r y  
slightly reduced,  to about the same  degree  as  in r e sponse  to injection of KC1 in a concent ra t ion  of 31.2 raM. 
This  suggests  that during injection of KC1, if impu l ses  appear  in the A6 f ibe r s ,  they do so at  v e r y  low f r e -  
quency [9]. The probabi l i ty  of col l is ions between or thodromic  and an t id romic  impulses  in the segment  of 
the ne rve  between the e l ec t rodes  is t he re fo re  low [1]. In e x p e r i m e n t s  in which the f requency of o r thodrom-  
ic impulses  in the A6 f ibe r s  was  g r e a t e r  than the f requency of the an t id romic  impulses ,  the ampli tude of 
the r e c o r d e d  potential  was  reduced.  
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Fig. 3. Change in amplitude 
of evoked potentials  in saph- 
enous nerve  during injection 
of a noeiceptive concentra t ion 
of KU1 (250 mM) into b loodves -  
sels  of the skin. Abscissa,  t ime 
(in sec); ordinate,  re la t ive  am- 
plitudes of potentials  of individ- 
ual groups of nerve  f ibers :  1) 
A/3, 2) A~, 3) C, 4) C~, 5) C 2. 
Horizontal  line marks  injection 
of KC1. 

During injection of KC1 in nociceptive concentra t ions  the number  of active Aft and C f ibe rs  is thus 
increased  by compar i son  with the number  of active units of these groups during injection of low, subnoci- 
ceptive concentrat ions of KC1. A s imi la r  increase  in the number  of active f ibe rs  of type C was observed  
in response  to the action of such harmful  stimuli as pinching, pricking with a pin, or  burning on the skin 
[11]. The post-6 f ibers  a re  of g rea t  in te res t  with r e spec t  to the mechanism of the p r e s s o r  re f lexes  in r e -  
sponse to different  types of st imulation [10, 12]. However,  it was impossible to detect  impulses  in these 
f ibers  in response  to injection of KC1 by the colliding impulses method because of the low amplitude of the 
ant idromic post-5 potential  r e co rded . .  
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