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Numerous investigations have shown that reflexes from the interoceptors are of fundamental importance in 
the regulation of the activity of the cardiovascular system. It is also well known that reflex influences from cer- 
tain receptor fields may take par t in the development of different pathological processes, including hyperten- 
sive diseases. 

In studying drugs used in the treatment of hypertension it is, therefore, important to take into consideration 
their influence on the interoceptive reflexes. 

Hypotensive drugs which have recently become widely used are various preparations obtained from the 
root of rauwolfia (reserpine, rescinnamine, alseroxylon, rauwiloid and also total rauwolfia alkaloids). Reser- 
pine is particularly widely used in the treatment of hypertension and of several other pathological conditions. 

Investigations carried out previously on the effect of total alkaloids of Rauwolfia serpentina on the vegeta- 
tive serpentina on the vegetative reflexes [2] showed that this preparation depresses the reflexes from the 
mechano- and chemoreceptors in various receptor fields (the meehanoreceptors of the carotid sinus, the large 
intestine and the urinary bladder, the chemoreceptors of the pericardium) and also from the central ends of the 
divided vagus and tibial nerves. 

The total alkaloid preparations of rauwolfia is known to contain alkaloids with different, and sometimes 
directly opposite, types of action. In this connection it was interesting to determine whether the changes which 
we observed in the interoceptive reflexes were associated with the effect of one of the principal alkaloids con- 
tained in rauwolf ia-  reserpine. 

The majority of information in the literature concerns the effect of reserpine on the reflexes from the 
meehanoreceptors of the carotid sinus and from the central endsof thevagus nerve trunk, divided in the neck, 
and the sciatic nerve [4, 7, 8]. 

This research is not of a systematic character and does not permit a full enough idea to be gained of the 
influence of reserpine on vegetative reflexes, the reflex pathways of which are connected at different levels of 
the central nervous system. In addition there is an almost complete absence of information on the effect of 
reserpine on reflexes arising in response to stimulation of chemoreceptors. 

The aim of the present work was to study the influence of reserpine on the reflex reactions of the circu- 
lation of the blood and respiration arising from the meehano- and chemoreceptors of different receptor fields, 
namely: the mechanoreceptors of the carotid sinus, the large intestine and the urinary bladder; the central 
ends of the divided vagus, brachial and tibial nerves, and also from the chemoreceptors of the pericardium and 
the small intestine. 
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E X P E R I M E N T A L  M E T H O D  

Experiments were carried out on anesthetized and decerebrate  cats. Reflexes affect ing the arter ial  blood 

pressure and respiration from the mechanoreceptors  of  the urinary bladder and large intest ine were e l i c i t ed  by 
distension of  the organs, reflexes from the mechanoreceptors  of  the carotid sinus' by c lamping  the common 
carotid artery. In order to s t imuia te  the vagus, brachial  and t ib ia l  nerves, rectanguIar imputses were used from 
an electronic st imulator (frequency a0-50 eps, duration of impulse 2-2.5 mi l l i see ,  vol tage 0.5-6 v). 

In order to e l ic i t  reflexes from the chemoreceptors  of the per icardium and small  intest ine we used the 

method of perfusion of these organs, with their nerve connections with the body mainta ined.  To s t imula te  the 
chemoreceptors we used acetylchol ine  in a concentration of  1:10 "5, 1; 10 -4 and in a volume of 0.3-0.5 mL 

The reflexes obtained from the chemoreceptors of  the small  intest ine were pressor in character;  the reflexes 

from the chemoreceptors  of the per icardium were either pressor or depressor in different experiments.  

The  arter ial  pressure was recorded in the carotid artery by means of a mercury manometer  and the respira-  

tion by a Marcy 's  capsule, via a t racheal  cannula. 

In the experiments we used pure reserpine obtained from the Al l -Union Research Chemopharmaceut ica l  
Institute, and also reserpine marketed  in tablet  form by the firm "SANABO ~. In view of the very low solubi l i ty  
of reserpine in water,  we used the la t ter  in the form of a 0 . t% solution in g lac ia l  ace t ic  acid. 

In order to exclude the possibil i ty of any influence of acet ic  acid on the reflexes,  control experiments were 

carried out, which showed that acet ic  acid,  when administered in the concentrat ion used for dissolving the pre-  
parat ion,  had no essential effect either on the level  of the arterial  pressure or on the reflexes. 

A 

Fig. 1. The  effect of reserpine on reflexes from the mechanoreceptors  of the carotid 
sinus, the chemoreceptors of  the per icardium and the central  ends of the divided vagus 
and t ib ia l  nerves. Legend (from above down): arterial  pressure; marker  of inject ion 
of the drug and st imulat ion marker; t ime  marker (6 seconds). A: 1)Reflex from the 
carotid sinus; 2) reflex from the vagus nerve; 3) reflex from the t ib ia l  nerve, a) Be- 

fore inject ion,  and inject ion of  0.25 m g / k g  of  reserpine; b) 30 minutes after in ject ion 
of reserpine; c) 60 minutes after; d) 120 minutes after. B: 1)Reflex from the 
carotid sinus; 2) reflex from the t ib ia l  nerve; 3) reflex from the chemoreceptors  of  
the per icardium, a) Before inject ion;  b) in response to inject ion of  0.25 r a g / k g ;  
c) 60 minutes after inject ion o f  reserpine. 
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In al l  the experiments the reserpine was in jec ted  intravenously. 

When the exper imenta l  results were being worked out, the change in the magnitude of the reflexes was 

ca lcu la ted  as a percentage in relat ion to the in i t ia l  leve l  of the ar ter ia l  pressure. 

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

As the experiments showed, reserpine, when in jec ted in a dose of 0.25 m g / k g ,  caused a fall  in the ar ter ia l  

pressure of 50-60 mm Hg. After 5-10 minutes the pressure was restored to its in i t ia l  value.  

It must be pointed out that the action of  reserpine developed gradually,  and the arter ial  pressure, when 

restored to its in i t ia l  level ,  fell  again after 30-60 minutes to 30-40 mm below the ini t ia l  level .  The max imum 

fall  in the arterial  pressure was observed at the end of  the 2nd-3rd hour, and reached 50-70 ram. The fal l  in the 
arterial  pressure in response to inject ion of  reserpine was also accompanied  by marked bradycardia.  

From 30 to 60 minutes after in ject ion of  reserpine in a dose of 0.25 r a g / k g ,  a c lear  depression of the re -  
flexes was observed. It must be pointed out that the reflexes from the mechanoreceptors  of the carotid sinus were 
diminished by 50-60%, and those from the mechanoreeeptors  of  the urinary bladder and large intest ine by 

30-40%. 

The reflex on the arterial  pressure from the central  end of the divided vagus and branchial  nerves, l ike the 

reflex from the carotid sinus, showed l i t t l e  resistance to the action of  reserpine. In a dose of 0.25 m g / k g ,  reser- 

pine reduced the~e reflexes by 40-50%. The reflex from the central  end of  the divided t ibial  nerve in some 

experiments not only was not depressed, but was obviously increased (Fig. 1 ,A),  

Fig. 2. The  effect of reserpine on reflexes from the mechanoreceptors  of the carotid 
sinus, the chemoreceptors of the per icardium and the central end of the divided vagus 
nerve. Di t i l in  (a cura re - l ike  drug). Legend (from above down): ar ter ial  pressure; 
marker  of inject ion of drug; s t imulat ion marker; t ime  marker  (5 seconds). 1) Reflex 
from the carotid sinus; 2) reflex from the t ib ia l  nerve; 3) reflex from the chemore -  
ceptors of the pericardium, a)Before injection;  b) inject ion of 0.25 m g / k g ;  c) 60 
minutes after inject ion of reserpine. 

The reflexes from the mechanoreceptors thus did not possess the same resistance to the action of reserpine. 
The lowest resistance to reserpine was shown by the reflexes from the central  end of the divided vagus nerve 

and from the mechanoreceptors of  the carotid sinus. 

When in jec ted in a dose of 0.25 m g / k g ,  reserpine caused considerable depression of the reflexes on the 
arterial  pressure from the chemoreceptors of the pericardium were diminished by 35-40% and those from the 
chemoreceptors  of ~he small  intest ine by 50-55% by comparison with the in i t ia l  level  (see Fig. 1, B). 

In a dose of 0.5 m g / k g ,  reserpine caused a fall  in the arterial  pressure which lasted more than two hours. 
At the same t ime ,  when reserpine was given in this dose a more marked depression of the reflexes took place,  

as far as their  comple te  disappearance.  

It must be pointed out that the reflexes on respiration arising in response to s t imulat ion of the receptor 
fields which we studied were more resistant to the action of reserpine than were the reflexes on the arter ial  
pressure. For instance,  the reflex on respiration in response to st imulat ion of the vagus nerve was not at all  
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Fig. 3. The effect of reserpine on the reaction of the arterial pressure to st imulation 

of the peripheral end of the divided splanchnie nerve. Legend (from above down): 

respiration; arterial pressure; marker of injection of the drug; stimulation marker. 

a) Background; b) reaction of the arterial pressure and respiration to the injection of 

0,25 rag /kg  of the drug; c) 60 minutes after the injection. 

depressed under the influence of reserpine even when the drug was given in doses which caused complete de- 

pression of the reflexes on the arterial pressure. 

In spite of the reports in the l i teraturethat  anesthetics (urethane, nembutal)  have a weak action on reflexes 

from the internal organs [1], we had to exclude the possibility that the effect of reserpine was enhanced by the 
anesthetics, for reserpine is known to potentiate the action of the latter [ 9]. 

For this purpose a special series of experiments Was carried out on cats rendered immobi le  by means of the 
curare-like drug ditilin. Under these circumstances it was shown that reserpine, in a dose of 0.25 m g / k g ,  given 

to cats rendered immobi le  by dit i l in,  caused depression of the reflexes from the mechano-  and chemoreceptors 
to a lesser degree than in animals raider anesthesia (Fig. 2). Hvidently the ettect ot the acuon ot reserpine on 
the reflex reactions of the circulation of the blood during anesthesia was somewhat enhanced. However we 

obtained no essential difference in the action of reserpine in experiments under these particular conditions. 

In a special series of experiments we investigated the mechanism of the action of reserpine on the in ter -  

oceptive reflexes. The generally accepted view nowadays is that the reflexes from the carotid sinus and other 

receptor fields are effected mainly  by the vasoconstrictor fibers of the thoracolumbar division of the sympathe- 

tic nervous system and have a common efferent part of the reflex arcs. 

The experiments which we carried out showed that the reaction of the arterial pressure in response to 

stimulation of theperfpheral end of the divided preganglionic trunk of the splanchnic nerve after removal of 

the adrenal gland was preserved when reserpine was injected in a dose of 0.5 m g / k g ,  i .e . ,  in a dose at which 

the reflexes were almost completely depressed (Fig. 3). 

The control experiments thus led to the conclusion that depression of the interoceptive reflexes by reser- 
pine evidently does not depend on the influence of the drug on the efferent pathways of the vascular reflexes. 

The effect of reserpine on the receptors was also studied. For this purpose reserpine, in a dose of 0.25 rngper 

kg, was injected into the nutrient fluid during perfusion of an isolated loop of small  intestine with the nerve 
connections intact.  The experiments showed that the reflex on the arterial pressure from the chemoreceptors 

of the small intestine was not altered by bringing the reserpine solution into direct contact with the receptors. 

The effect of reserpine on the reflexes was thus, evidently, not connected with either its action on the 
receptor formations or with its action on the efferent pathways of the vascular reflexes. 

The results of these investigations thus lead to the conclusion that the effect of reserpine on the inter-  
oceptive reflexes is central in character. This hypothesis was confirmed by two other facts. 
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In the first p lace ,  in decerebrate  animals the influence of reserpine on these reflexes was much more 

weakly demonstrated than in the experiments  on anesthet ized animals.  Even when larg e doses of reserpine 
(0. 5 r a g / k g )  were given, t h e  depression of the reflexes was much less than was observed in the anesthet ized 

animals.  

Further confirmation of the central  ac t ion of  reserpine was given by the se lec t ive  nature of its influence 

on the reflexes arising in response to s t imulat ion of  different receptor  fields. 

The  reflexes least  resistant to the act ion of  reserpine were those from the carotid sinus and the central  

end of the divided vagus nerve. Furthermore, the reflex from the t ib ia l  nerve in some experiments not only 
was not depressed but was c lear ly  enhanced.  This se lec t ive  action may  possibly be due to the fact that reser- 

pine depresses to a lesser degree those reflexes whose afferent cent r ipe ta l  pathways pass through the spinal cord. 

I t  may  also be established from these experiments that depression of the vege ta t ive  reflexes does not 

depend on the effect  of  reserpine on the efferent paths of the in teroeept ive  reflexes and the receptors themselves.  
It may  be postulated that its action on the vege ta t ive  reflexes is due to its inf luence on the central  c i rculatory 
control  system. This point of view is confirmed by reports in the l i tera ture ,  according to which reserpine experts 
an influence on the hypotha lamie  region,  which is to depress the vascular reactions in response to direct  s t imu-  

lat ion of the hypothalamus [3, 5, 6]. 

S U M M A R Y  

Experimental  investigations ascertained the se lec t ive  na tureofreserp ine  act ion on the in terocept ive  re-  

flexes. The  reflexes from the carot id  sinus and the central  section of  the vagus were the least  resistant to the 
effect of this preparation.  In a series of experiments  the reflex from the t ib ia l  nerve not only shows no inhib i -  

t ion,  but becomes marked ly  intensified.  

The experiments  also proved that the nege ta t ive  reflexes are inhibi ted i r respect ive of  the reserpine effect  
on the efferent pathways of the in terocept ive  reflexes and receptor  formations. Its effect on the vege ta t ive  re -  

flexes is ev ident ly  caused by the act ion upon the centra l  apparatuses of  the blood circulat ion.  
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