
PHARMACOLOGY 

E F F E C T  OF T R I M E P E R I D I N E ,  S O D I U M  H Y D R O X Y B U T Y [ ~ A T E ,  

A N D  C H L O R A L O S E  O N  P O S T T E T A N I C  P O T E N T I A T I O N  

OF D O R S A L  R O O T  P O T E N T I A L S  E V O K E D  BY S T I M U L A T I O N  

OF C U T A N E O U S  A N D  M U S C U L A R  N E R V E S  

Y u .  N.  V a s i l ' e v  a n d  Y u .  D .  I g n a t o v  UDC 612.832+612.811.1].014.46:615.211 

Expe r imen t s  on unanesthet ized cats showed that t r imepe r id ine  in doses  of 2-4 m g / k g  and 
sodium hydroxybutyra te  in doses  of 25-50 m g / k g  inhibit pos t te tanic  potentiat ion of dorsa l  
root  potent ia ls .  After  admin i s t r a t ion  of t r imepe r id ine  in doses  g r e a t e r  than 4 m g / k g  and 
of sodium hydroxybutyra te  in doses  g r e a t e r  than 50-75 mg /kg  the re  was a p r o g r e s s i v e  de-  
p r e s s i o n  of post te tanic  potentiation. Chlora lose  had no significant  effect  on pos t te tanic  
potent iat ion in doses  of 20-40 m g / k g  but an inhibi tory ac t ion  in doses  of  100-120 m g / k g .  
The inhibition of post te tanic  potentiat ion of the dorsa l  root  potentials  is cons idered  to be 
due to aboli t ion of segmenta l  hyperpo la r i za t ion  ef fec ts  and to be one cause  of the s t r eng then-  
ing of p re synap t i c  inhibition under  the influence of these drugs in sma l l  doses .  

Bes ides  m e c h a n i s m s  o fp r e s ynap t i c  inhibition, an impor tan t  role  in the control  s y s t e m  of the a f fe ren t  
input is a l so  a s c r i b e d  to p resynapt ic  faci l i ta t ion [6, 7], based  on hyperpo la r i za t ion  of a f fe ren t  t e r m i n a l s .  
However,  the effects  of drugs on segmenta l  hyperpo la r i za t ion  a r e  v i r tua l ly  unstudied. Pos t te tan ic  potent ia -  
tion of dorsa l  root  potent ia ls  (DRPs) has been shown to be one mani fes ta t ion  of this hyperpo la r i za t ion  of 
the a f fe ren t  t e r m i n a l s .  

The effect  of t r imepe r id ine ,  sodium hydroxybutyra te ,  and ch lora lose  on post te tanic  potentiat ion of 
DRPs evoked by s t imula t ion  of cutaneous and m u s c u l a r  nerves  was studied on account  of its i n t e re s t  in 
connection with the d i scovery  of the m e c h a n i s m s  of act ion of these  subs tances  on segmenta l  a f fe ren t  input 
p r o c e s s e s  fo r  a f fe ren t s  of different  modal i t i es .  

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

Exper imen t s  we re  c a r r i e d  out on 38 unanesthet ized,  cu ra r i zed  ca ts .  The p r e l i m i n a r y  opera t ion was 
c a r r i e d  out under  deep e ther  anes thes ia .  DRPs were  r e c o r d e d  f rom single f i laments  of dorsa l  roots  Ly-Si 
with s i l v e r  e l ec t rodes .  Af te r  appropr i a t e  ampl i f ica t ion  (UBP-02 ampl i f i e r ,  t ime constant  0.5 sec) the 
potent ials  were  r eco rded  on moving f i lm f rom the s c r een  of a double-beam osc i l loscope .  A single s t imu la -  
t ion of cutaneous (suraI ,  superf ic ia l  peroneal  nerves)  and m u s c u l a r  (nerve to the gas t rocnemius)  nerves  
was applied as square  pulses  (5-15 V, 0.1-0.5 msec ) .  Tetaniza t ion  of the nerves  was c a r r i e d  out for  10-15 
sec  at  a f requency of 300.500/sec,  

The drugs  were  injected in t ravenously:  t r imepe r id ine  in doses of 1, 4, 8, and t 0 m g / k g ,  sodium h y d ro -  
ybu ty ra te  in doses  of 25, 50, 200, and 600 mg /kg ,  and ch lora lose  in doses of 20, 60, 100, and 120 mg/kg .  

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

Under no rma l  conditions post te tanic  potentiat ion of the DRPs was c l ea r ly  r evea led  5-30 m s e c  a f e r  
h igh-f requency te tanizat ion and was exhibited as an i nc r ea se  in the ampli tude of the DRPs on the ave rage  
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Fig.  1. Effect  of t r imeper id ine  and sodium hydroxy-  
bu tyra te  on pos t te tanic  potentiat ion of DRPs .  A) 
Pos t te tan ic  potentiat ion of DRPs under  normal  con-  
ditions: 1) or iginal  DRP; 2,3,4,5) DRPs 1,4,6, and 
10 sec ,  r e spec t ive ly ,  a f t e r  te tanizat ion.  Records  
obtained by superpos i t ion  of 4-6 sweeps of the beam.  
Calibrat ion:  ampli tude 250 #V, t ime  20 m s e e .  B,C) 
Changes in pos t te tanic  potentiat ion of DRPs of 
cutaneous (B) and m u s c u l a r  (C) nerves  produced by 
t r imepe r id ine  in a dose of 2 m g / kg .  D,E) Changes in 
pos t te tanic  potentiat ion of DRPs of cutaneous {D) and 
m u s c u l a r  (E) nerves  under the influence of sodium 
hydroxybutyra te  in a dose of 25 m g / k g .  Absc i s sa ,  
t ime  a f t e r  te tanizat ion (in sec);  ordinate ,  ampli tude 
of DRPs (in %). Broken line r e p r e s e n t s  pos t te tanic  
potentiat ion under  no rma l  conditions (mean data); 
thin l ines show post te tanic  potentiat ion in individual 
exper imen t s  during the act ion of drugs;  thick line 
gives combined data. 

by 20-30%. In some  cases  the duration of pote~itia- 
tion reached  2 min,  with an even g r e a t e r  i nc rease  
(by 40-50%) in ampli tude of the DRPs 5-10 sec  
a f t e r  te tanizat ion (Fig. 1A). Post te tanic  potent ia -  
tion of the DRPs was p receded  as a rule  by a 
shor t  (1-2 sec) phase  of depress ion  [3]. The pos t -  
te tanic  potentiat ion was always m o r e  m a r k e d  for  
DRPs evoked by s t imula t ion  of the cutaneous ne rve  
(Fig. 1). Potentiat ion of DRPs of the muscu l a r  
ne rve  was always e x t r e m e l y  slight,  in a g r e e m e n t  
with data in the l i t e ra tu re  [2, 4~, 

T r imepe r id ine  inhibited the post te tanic  po-  
tentiation of the DRPs.  Results  showing the effect  
of t r imepe r id ine  in a dose of 2 m g / k g  on post te tanic  
potentiat ion a r e  i l lus t ra ted  in Fig.  1. Under the 
influence of t r imeper id ine  in "ana lges ic  doses"  
(2-4 m g/kg),  although the ini t ial  DRPs were  i nc rea sed  
[1], the i nc rea se  in the i r  ampli tude was reduced 5, 
10, and 30 sec  a f t e r  te tanizat ion.  The dec rea se  in 
post te tanic  potentiat ion by t r imeper id ine  was m o r e  
m a r k e d  for  DRPs of the cutaneous ne rve  (Fig. 1B, 
C). An i nc r ea se  in the dose of t r imeper id ine  to 8- 
10 mg /kg  was followed by p r o g r e s s i v e  inhibition of 
the post te tanic  potentiat ion of the DRPs and a s i -  
multaneous d e c r e a s e  in the absolute magnitude of 
the potentials~ 

Like t r i rneper id ine ,  sodium hydroxybutyra te  
a lso  inhibited pos t te tanic  potentiat ion,  although by 
a g r e a t e r  degree  (Fig. 1C, D). The dec r ea se  in 
pos t te tanic  potentiat ion was c lea r ly  revea led  by the 
act ion of sodium hydroxybutyra te  in doses of 25-50 
m g / k g  and it  was s t ronge r  for  DRPs evoked by 
s t imula t ion  of the cutaneous nerve .  In la rge  doses 
(over 100 mg/kg) ,  sodium hydroxybutyra te  c o m -  
ple te ly  s u p p r e s s e d  post te tanic  potentiat ion and, at  
the s ame  t ime,  it reduced the ampli tude of the 
or iginal  DRPs .  

Chlora lose  had a Iess  m a r k e d  act ion than t r imepe r id ine  and sodium hydroxybutyra te  on post te tanic  
potentiation. Under the influence of ch lora lose  in doses  of 20-40 m g / k g  there  was a ve ry  smal l  (by 5-10% ) 
and inconstant  reduct ion in the i nc r ea s e  in ampl i tude of the DRPs a f t e r  te tanizat ion with no significant  change 
in i ts  duration.  Complete suppres s ion  of the pos t te tanic  potentiat ion of the DRPs was obse rved  by the act ion 
of ch lora lose  in doses of 100-120 m g / kg .  

The expe r imen t s  thus showed that t r imepe r id ine  and sodium hydroxybutyra te  and, to a l e s s e r  degree ,  
ch lora lose  in smal l  doses  i nc reased  the ampli tude of the DRPs and, at  the s ame  t ime,  inhibit the post te tanic  
potentiat ion of these  potent ia ls .  The potent iat ions of the DRPs was m o r e  m a r k e d  through the act ion of 
sodium hydroxybutyra te .  Pos t te tan ic  potent iat ion is known to be based  on hyperpolar iza t ion  of the t e rmina l s ,  
whereas  the DRPs re f l ec t  t he i r  depolar iza t ion  and both p r o c e s s e s  a r e  connected with changes in the m e m -  
brane  potential  level of the a f fe ren t  f ibe rs  [5, 6]. It can accordingly be a s sumed  that  the inc rease  in p r e -  
synapt ic  inhibition obse rved  under  the influence of t r imepe r id ine  and sodium hydroxybutyra te  in smal l  doses 
is due (more so for  sodium hydroxybutyra te ) to  the r emova l  of segmenta l  hyperpo la r iza t ion  ef fec ts .  

Very  probably  the inhibition of p re synap t i c  faci l i ta t ion and the inc reased  p resynap t ic  inhibition brought  
about by these  drugs in smal l  doses lie at the bas i s  of the i r  p r i m a r y  ana lges ic  act ion at the spinal level ,  
man i fes ted  as elevat ion of the pain threshold .  
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