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Among the alkaloids of Rauwolfia discovered in recent  years are two substances, a jma l ine  and serpentine,  which 
can normal ize  arrhythmia [2, 4, 5, 10]. A jma l ine  has a l ready gained recognit ion in the c l in ic  as an effect ive an t i -  

arrhythmic agent  [7, 11]. The question of the pharmacodynamics  and ant iarrhythmic ac t iv i ty  of serpentine is e lu -  
c idated apprec iably  less in the l i terature.  

The purpose of the present work was to study the effect  of the hydrochloride of serpentine " on exper imenta l  
auricular and ventr icular  arrhythmia in dogs. 

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

Disturbances of the auricular  rhythm were evoked by the exper imenta l  methods described in the l i terature which 
can reproduce either aurieular  f lutter  [8] or auricular  f ibr i l la t ion [9]. In the former case  the dogs, which were under 
morphine-nembuta l  anesthesia and on control led respiration, underwent dextral  thoracotomy, pericardiostomy, and 
mechan ica l  damage  (c~ushing) of the tissue of the right atr ium between the superior and inferior vena cava.  Then 
the atr ium was s t imulated for 2 min by square pulses with a current duration of 15 msec, frequency of 20 cps, and 

voltage of 15-20 V. 

The tachycardia  that occurred i m m e d i a t e l y  after the start of s t imulat ion was character ized by dissociation of 
the act ivi ty  of the auricles and ventricles.  The auricular contract ion rate averaged 447e 17 per rain and that of the 
ventricles,  256:L23 per rain. On the EKG recorded at the II standard lead,  the a t r ia l  P waves followed one another 
at  equal intervals,  frequently be ing  superposed on the ventr icular  ORST complex and deforming it.  Testing of the 
preparat ion on this model  of arrhythmia began at least  30 rain after the onset of fluttering. 

In the other exper imenta l  variant ,  smal l  cotton tampon impregnated with a 0.05% solution of aconi t ine  ni trate 
was applied to the right auricular appendage to reproduce auricular  arrhythmia,  and after 3-7 rain this caused in a l l  
animals a persistant f ibr i l la t ion of the auricle .  The rhythm of the ventricles became frequent, averaging 246 i l l  per 
rain, and irregular.  In p lace  of dist inct  P waves on the EKG, numerous (more than 500 per min) uneven oscil lat ions 

with a very low ampl i tude ,  so -ca l led  f-waves,  were seen. Testing of the preparat ion in this series of experiments 

began 5 rain after f ibr i l la t ion began. 

In both cases serpentine was injected intravenously at a rate of 1 m g / k g / m i n ;  in a t r ia l  f lutter  i t  was in jec ted  
before the appearance  of the sinus rhythm and in atr ial  f ibr i l la t ion,  also before the restoration of the sinus rhythm or 
slowing of the heart  rate below an arbi t rar i ly  selected level ,  200 contractions per rain; one ventricular contract ion 
should have corresponded to one a t r ia l  contract ion (rhythm 1 :1 ) .  The EKG was recorded every 90 sec and a constant 
visual observation was simultaneously made by means of a vectorcardioscope.  

* Serpentine was obtained in our insti tute by D. G. Kolesnikov, A. P. Prokopenko and V. A. Dadaii  from Rauwolfia 

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

Infusion of serpentine in a l l  6 experiments  e l imina ted  a t r ia l  f lutter  and rapidly (in 1 rain 55 sec on the a v -  

erage) restored the normal  sinus rhythm. Flut ter ing ended instantaneously after having comple ted  a pause that was 

drawn out in comparison with the subsequent normal  heart  cycle .  

After transition of the heart  to a sinus rhythm, the ac t iv i ty  of the heart  in 5 of the 6 experiments  was slow (by 
20% on the average) in comparison with the rate before the occurrence of arrhythmia.  The effect ive dose of ser-  

pentine that e l imina ted  a t r ia l  f lutter  was 1.55 :L 0.16 mg/kg .  

Eight experiments  were set up on the aconi t ine  model  of f ibr i l la t ion.  In three of them the preparat ion did not 

have a def ibr i l la tory effect  even though the adminis tered doses were 5.2-7.1 mg/kg ,  tn 5 dogs the infusion of ser-  
pent ine e l imina ted  auricular  arrhythmia.  In 4 cases the normal sinus rhythm was restored with a contract ion f re-  

quency between 140 and 188 per rain. In one exper iment  the cardiac  ac t iv i ty  slowed to 200 contractions per min 
with the establ ishment  of a 1 : 1 rhythm. The ef fec t ive  dose of serpentine that suppressed aconi t ine- induced  f ibr i l l a -  

tion was 2.96:~0.67 mg/kg .  

The data obtained indicate  an ant iarrhythmic ac t iv i ty  of serpentine in the basic disturbances of the aur icular  

rhythm - flutter and f ibr i l la t ion of the a t r ium reproduced by various exper imenta l  methods. Serpentine was more 
effect ive in a t r ia l  flutter than in f ibr i l la t ion.  We need note that the serpentine dose suppressing a t r ia l  flutter is a l -  
most half  the a jma l ine  dose established by us [1] and by other authors [4] on an analogous model  of arrhythmia.  This 

fact  is a l l  the more interesting since both alkaloids  have approximate ly  the s a m e  toxici ty  [4]. 

To study the effect  of serpentine on ventricular arrhythmia,  we used two exper imenta l  models reproduced by 

various methods. The first series of investigations was carried out on dogs, in which a two-stage l igat ion of the 
descending branch of the left  coronary artery (the procedure was described in previous reports [1, 3]) caused myo-  
cardia l  infarct ion which, as is known, is at tended by disturbances of cardiac  act ivi ty .  

Between 19 and 23 h after l igat ion of the artery, marked ventricular  tachycardia  developed in a l l  exper imenta l  
dogs. The heart  rate  averaged 204 beats per  min (from 165 to 228 per rain), and in five experiments  i t  exceeded 
200 beats per  min. The complexes  on the EKG were a continuous stream of ventr icular  extrasystoles of varying con-  
figuration, which indica ted  their polytopic  origin. 

Thir teen experiments  were set up on 8 dogs: 8 experiments  on the day after l igat ion and 5 on the second day. 

In 2 dogs on the day after the operation, the intravenous inject ion of serpentine (1 mg/kg)  caused a slowing of the 
rhythm by 32% on the average:  in one case arrhythmia was comple te ly  suppressed for a5 rain and in the other case 
the number of ec topic  contractions was reduced by 41%. After  in ject ion of serpentine in a dose of 8 m g / k g  an 

a t tenuat ion of tachycardia  (by 30% on the average) and a restoration of :he normal  sinus rhythm for 10-60 rain was 
observed in 3 dogs. The preparat ion in a dose of 4-5 mg/kg  in three experiments caused an analogous slowing of 
the rhythm and comple t e ly  e l imina ted  arrhythmia for 80-120 rain. 

In 6 dogs serprentine was readminis tered in a dose of 2-3 m g / k g  at various t ime  intervals depending on the 
duration of the effect  of the first dose. The interval  between the 1st and 2nd inject ion averaged 85 min (with va r i a -  
tions from 30 to 125 rain). The total  dose in jec ted  into these dogs was 6-7 mg/kg .  

After  re in jee t ion  of serpentine, arrhythmia in f ive experiments was comple te ly  e l imina ted  for 10-170 min 
(averaged 5 a , 2 5  min). In one dog the number of ec topic  contractions was reduced 87% (35 min). 

On the second day after l igat ion,  when tbe rhythm frequency averaged 179 contractions per rain (from 150 to 
220 per min), serpentine in a dose of 3 -4  m g / k g  evoked in five experiments  a slowing of the rhythm, averaging 34%, 
wherein in 3 dogs the arrhythmia was comple te ly  suppressed for 25-210 rain (averaging 123 min) and in two cases 

the number of ectopic  contractions was reduced by 68% for 18-60 rain. After re inject ion of the preparat ion in a dose 
of 2 -4  mg/kg ,  the sinus rhythm was again restored and mainta ined for 60-90 rain (see figure). 

Serpentine in the indica ted  doses did not cause any side effects, in par t icular  i t  did not change the a t r ioventr i -  
cular  and intraventr icular  conductivi ty.  The general  condit ion of the exper imenta l  dogs under the effect  of the prep-  
aration improved considerably.  

The results of these experiments  indica te  an evident  ant iarrhythmic act ion of serpentine in ventr icular  t achy-  
cardia in dogs caused by exper imenta l  myocard ia l  infarction. The test preparat ion not iceably  slowed the markedly 
acce le ra ted  card iac  ac t iv i ty  of these dogs, which in i tself  favorably affects the work of the heart  and general  hemo-  
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Antiarrhythmic action of serpentine in ventricular arrhythmia in dogs caused by 
experimental myocardial infarction. A) Dog No, 11 (1st day after ligation of 
left coronary artery); B) dog No. 85 (2nd day after ligation). 

dynamics. An even more important property of serpentine is its ability to suppress the activity of loci of hetero- 
topic excitation and to restore temporarily the normal sinus rhythm. 

Testing of the phylatic effect of serpentine was carried out on a model of ventricular arrhythmia induced by 
epinephrine. On the 3-5th day after ligation of the coronary artery, when the sinus rhythm recovered spontaneously, 
the dogs were injected subcutaneously with 2 ml of 1% morphine solution and after 30-40 rain epinephrine was in- 
jected intravenously in a dose of 5-10 gg/kg, which evoked an attack of paroxysmal ventricular tachycardia lasting 
3-6 min. 

Serpentine, preliminarily injected intravenously in a dose of 2-3 mg/kg, temporarily blocked this reaction, 
protecting the animals from the occurrence of an attack of ventricular extrasystole after the injection of epinephrine. 
This effect is possibly associated to some extent with the established [12] adrenolytic action of serpentine. 

The results of our investigations, as well as the observations of other authors, indicate an appreciable anti- 
arrhythmic activity of serpentine, thus making this alkaloid, along with ajmaline, of interest for the cardiological 

clinic. 

SUMMARY 

In experiments on dogs the authors, depict the high antiarrhythmic activity of serpentine, one of the alkaloids 
of Rhauwotfia -- in auricular tremor and fibrillation, caused by mechanicai and electric stimulation of the latter or 
by aconitine applications, as well as in ventricular tachycardia, occurring as a result of experimental myocardial 
infarction. Besides, serpentine blocked the reaction to adrenalin, preventing an attack of paroxysmal tachycardia. 
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