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The  th resho ld  of ven t r i cu la r  f ibr i l la t ion in an ima l s  with an intact  hea r t  and myocard ia l  in-  
fa rc t ion  was de te rmined  by injection of t r i m e c a i n e  into the per idura l  space at the T I - T  2 l eve l .  
The th resho ld  of f ibr i l la t ion was shown to be inc reased  under  these  c i r c u m s t a n c e s  on account 
both of the r e s o r p t i v e  act ion of t r i m e c a i n e  and the blockade of the sympathe t ic  ne rves  to the 
hea r t .  
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P e r i d u r a l  anes thes ia  (PA) is finding e v e r - i n c r e a s i n g  use  as  a component  of the p ro tec t ive  m e a s u r e s  in 
anes thes io logy during opera t ions  on the hea r t .  PA was f i r s t  used  in the w r i t e r s '  cl inic for  the r e l i e f  of pain 
in acute myocard ia l  infarct ion in 1972. I t  was  obse rved  that ,  bes ides  i ts  analges ic  action, PA also has  an 
an t i f ibr i l la tory  action.  F o r  instance,  in m o r e  than 300 pat ients  t r e a t ed  by PA during the f i r s t  f ive days  of 
the d i sease ,  p r i m a r y  ven t r i cu l a r  f ibr i l la t ion (VF) was neve r  once obse rved  although, according  to r e c o r d s  
of the w r i t e r s '  cl inic fo r  m a n y y e a r s ,  it a r i s e s  in 2-4% of pat ients  during this  t ime  per iod.  

I t  was accordingly  decided to make  an exper imenta l  study of the effect  of PA on the p red ispos i t ion  of 
the h e a r t  to VF, m o r e  espec ia l ly  because  no data on this  p rob l em could be found in the l i t e r a t u r e .  A p r e -  
disposi t ion of the h e a r t  to VF was es tab l i shed  by determining the threshold  of VF (TVF) during e lec t r i ca l  
s t imulat ion of the hea r t .  

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

Acute e x p e r i m e n t s  w e r e  p e r f o r m e d  on 36 mongre l  ma le  dogs weighing 18-29 kg. Af ter  i n t r amuscu la r  
injection of l is thenon in a dose  of 1-2 m g / k g  the animal  was  incubated and ar t i f ic ia l ly  vent i la ted throughout 
the expe r imen t  by means  of the DP-8  appara tus  on a semiopen c i rcui t .  Hexobarbi ta l ,  8 m g / k g ,  was injected 
in t raper i tonea l ly .  Le f t - s ided  tho raco tomy  was p e r f o r m e d .  A negat ive e lec t rode  was inser ted  to the lef t  of 
the in te rven t r i cu la r  a r t e r y  at  the level  of i ts  middle  th i rd  into the substance  of the myoca rd inm,  and a posi t ive 
e lec t rode  into the soft  t i s s u e s  of the ches t  wall .  In the expe r imen t s  in which a myocard ia l  infarct  was p r o -  
duced in the dogs the pos i t ive  e l ec t rode  was inse r t ed  into the infarcted a r ea .  The e l ec t rodes  were  connected 
to an I~SL-2 e lec t r i ca l  s t imula tor ,  ac t ivated by m e a n s  of a special  device whereby a single e lec t r i c  pulse 
could be  applied to the hea r t  in the so -ca l l ed  vulnerable  phase  of the card iac  cycle  - the ascending l imb of 
the  T - w a v e  (Fig. 1) - by means  of the synchronizer  of the ca rd iomoni to r .  The fact  that  the pulse was applied 
in the "vulnerable"  phase  was ver i f i ed  by the  ECG.  To de t e rmine  TVF,  a single pulse 100 m s e c  in durat ion 
was  applied eve ry  3 min  to the hear t ;  i ts  vol tage inc reased  f r o m  an initial 1 V to a final 60 V. The  voltage 
of the pulse at which VF appeared  was r e g a r d e d  as  TVF.  

PA was c a r r i e d  out as follows. Two needles  we re  inse r t ed  into the per idura l  space  at the l eve l s  of 
T 4 and T 6. Conf i rmat ion  that  the needles  had entered  the pe r idura l  space was given by. 1) absence  of any 
flow of wa rm,  opa lescen t  CSF f r o m  them,  2) a flow of colored,  cold liquid, injected into one needle,  f r o m  the 
o ther  needle,  and 3) the unobs t ruc ted  pas sage  of a ca the te r  in the ora l  d i rec t ion as  f a r  as  the  level  T 1. The 
needles  were  r emo ved  and 2.5% t r i m e c a i n e  solution was injected through the ca the te r  into the pe r idura l  space  
in a dose of 0.3 m g / k g .  
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Fig .  1. ECG during determination of TVF.  A) Initial ECG-  
a r row m a r k s  verif icat ion that pulse is applied in "vul- 
nerab le"  zone; B) ligation of coronary  a r t e ry  (arrow); 
C) 10 min af ter  ligation; D) VF af ter  application of 
nthreshold" pulse.  

Altogether  two se r i e s  of exper iments  were ca r r i ed  out, with three  groups in each ser ies .  In se r ies  I 
the effect  of PA on TVF was studied in dogs with an intact heart ,  in ser ies  H in dogs with an experimental  
myocardia l  infarct  caused by ligation of the large  left branch of the in tervent r icular  a r t e ry .  In the f i r s t  con- 
t rol  groups of each se r ies  of exper iments  (on 6 dogs in each group) TVF was studied in the absence of any 
additional pharmacological  o r  o ther  p rocedures  on the animals .  In the second groups of each se r ies  (6 dogs 
in each group) TVF was studied star t ing f rom 30 mln af ter  intraperi toneal  injection of t r imeca ine .  It  was 
assumed  in this  case  that 30 min was a long enough t ime for  t r imeca ine  to be absorbed through the peri toneum 
into the blood s t r eam and to exhibit its r e so rp t ive  action. In the third groups of each se r ies  (6 dogs in each 
group) TVF was determined 15 min af ter  PA.  This period was chosen because,  when t r imecaine  is injected 
into the per idural  space, a sympathet ic  block and blocking of hot and cold sensation develop initially. Com-  
plete blocking of pain sensation is observed after 15-30 min [3]. The local anesthetic,  when absorbed by the 
smal l  vesse l s  - te rminal  a r te r io les ,  capil lar ies ,  and venules - appears  within a few minutes in appreciable  
amounts in the blood s t ream,  where it r eaches  its maximal  concentrat ion between 15 and 30 min [4-6]. The 
general  r e so rp t ive  action of the anesthetic,  on the one hand, and PA on the other  hand, are  associated with 
these  p r o c e s s e s .  

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

In animals  with experimental  myocardia l  infarct ion TVF was lowered by more  than 80%, i.e., as was to 
be expected, the e lect r ical  Instability of the myocard inm was increased  (Table 1). Tr imeca ine ,  when injected 
intraperi toneal ly ,  exerted a resorp t ive  action which was manifested as an inc rease  of 40% or  more  in TVF 
both in intact animals  and in animals with a myocardia l  infarct  (Table 1). Local  anesthet ics  are  known to p re -  
vent the passage of Na and K ions through membranes .  It is  on this proper ty  of local anesthetics that the 
blocking of sensory  nerves  is  based.  Local  anesthetics have a s imi la r  action on myocardia l  cel ls .  In the 
modern  view t r imecaine ,  like l idocaine, depresses  spontaneous depolarizat ion of Purkinje  f ibers ,  reduces  
automat ism,  and lengthens the r e f r a c t o r y  period of hear t  musc le  [7-9], and these  effects a re  probably mani-  
fes ted as an inc rease  in the level of TVF.  

Compar ison  of the resu l t s  obtained in the second and th i rd  groups of each se r i e s  shows that a high PA 
r a i s e s  TVF both in intact animals  and in animals with myocard ia l  infarct ion by 2-5 t imes ,  i.e., much more  
than intraperi toneal  injection of t r imeca ine .  This  effect  of PA on TVF is brought about, as these experiments  
show, in two ways:  1) through the r e so rp t ive  action of t r imeca ine  and 2) through actual blockade of the spinal 
ne rve  f ibers .  

Data in the l i t e ra tu re  on the effect of surgical  denervation of different par ts  of the hear t  on the frequency 
of experimental  VF are  somewhat contradic tory .  According to some repor t s  [1] in experimental  myocardia l  
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TABLE I. Effect  of PA on TVF in Dogs with Intact Hear t  and with M 

TVF in each experiment, V 

20 35 

45 49 
60 50 
5 6 

10 14 
t7 20 

30 35 

4fi 40 
60 55 
2,5 7 

12 14 
14 18 

35 

3 

12 
35 

30 

35 
55 
I0 

14 
45 

rocardial Infarction 

M ± m  
Characteristics of Series group 

I. Dogs without myo- IG0ntr01 
cardial infarction 1 - -  , rrnvane-zitoneal injec- 

]p~n of trimecaine 

II. Dogs with myocardial I Control 
infarction 

I !.mr~uen'toneal injec- 
tion 5F~cafu-~--- 
PA 

30,83±5,9 

42,5+5,2 
56.66+4,0 
5,58+ 2,8 

12,66±1,6 
24,83+12,3 

P~_o~O,O01 
P~_~<0,05 
Ph -lh ~0'05 

P~_~0,05 
P ~-s~O , 02 

infarct ion stel late  ganglionectomy and r e sec t i o n  of T1-T 5 increased  the f requency of VF. Converse ly  o ther  
worke r s  [7] r epo r t ed  that af ter  l igation of the c i r c v m ~ e x  a r t e r y  in sympathectomized dogs VF appeared in 
22% of cases ,  compared  with 52% in intact  dogs. Another group of worke r s  [10] showed that  TVF in dogs was 
lowered by 33% in coronary  occlusion,  by 42% during st imulation of the s tel late  ganglion, and by 63% during 
a combination of beth. After  removal  of the s tel late  ganglion TVF was lowered by only 11% af te r  l igation of 
the co rona ry  a r t e r y .  The r e su l t s  of the las t -ment ioned authors  a re  identical  in many r e s p e c t s  with those of 
the  p resen t  exper iments .  

The  problem of which spinal nerve  f ibers  it was whose blocking by PA was respons ib le  for  the changes 
in TVF,  thus a r i s e s .  Analysis  of the r e su l t s  is made difficult  by the fact  that ne i ther  the level  nor  the number  
of spinal ganglia which send the i r  e f fe ren t  f ibers  to the hear t  has ye t  been establ ished [2]. We know that PA 
blocks ventral  e f fe ren t  preganglionic (sympathetic) and also afferent ,  dorsal  sensory  f ibers  [11]. The increase  
in TVF during PA can evidently be linked with blockade of postganglionic sympathetic  f ibe r s  running to the 
hear t ,  which could take place theore t i ca l ly  in the following ways: through a dec rease  in the concentrat ion of 
sympathet ic  media to rs  (catecholamines) in the hear t  and through dilation or  abolition of spasm (by the infarct) 
of the co rona ry  a r t e r i e s  and col la te ra ls  in the zone surrounding the infarct .  Catecholamines,  whose level  is 
inc reased  in myocard ia l  infarct ion,  a re  known to promote  the onset  of a r rhy thmias .  Catecholamines and, in 
par t icu la r ,  adrenal in dep re s s  TVF.  Under the influence of catecholamines ,  whose concentrat ion in the myo-  
cardium is h igher  in a r rhy thmias  than in normorhythmia ,  the potassium ion concentrat ion in the hear t  muscle  
fa l ls  whereas  the sodium ion concentrat ion r i s e s .  In the modern  view, VF is l a rge ly  at tr ibutable to migra t ion 
of potass ium ions f rom the myocard ia l  ce l ls  into the ex t race l lu la r  medium and the shift of sodium ions f rom 
the ex t race l lu la r  medium inside the cel ls .  

I t  can also be tentat ively suggested that  in the zone of sympathet ic  denervat ion the parasympathet ic  
coronary-d i la t ing  effect  is  s trengthened,  with the development  of dilatation of the coronary  a r t e r i e s  [4] and 
co l la te ra l s ,  which could lead to an improvement  of the blood flow both in the intact myocard ium and, in myo-  
cardial  infarction, in the zones surrounding the infarc t  and may increase  the e lec t r i ca l  stabili ty of the myo-  
card inm.  

The  exper imenta l  data desc r ibed  above, conf i rmed by clinical observat ions ,  thus suggest  that PA in acute 
myocard ia l  infarc t ion can be used not only as a highly effect ive method of analgesia,  but also for  its anti- 
f ib r i l l a tory  action. 
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