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The interoceptive reactivity of the receptor apparatus of a rabbit's ear vessels to mechanical, thermal and, 
especially, chemical stimuli was discovered by S. A. Mirzoyan and S. V. Dovlatyan [6, 7, 8]. In experiments in 
which they perfused the vessels of a rabbit's ear isolated from the general circulation, but tied to the organism by 
intact nerves with acetylcholine and nicotine, they succeeded in showing that the ear vessels constitute a reflexo- 
genic (primarily depressor) zone, capable of causing respiratory and blood pressure changes. This discovery ted the 
authors to propose this zone as a model for use in analyzing the reflex effect of a number of pharmacological agents 
and in the study of certain questions concerning the mechanism of peripheral vessel interoception. The model devel- 
oped has been used in research investigating the role of thiolic, cyanogen and fluorine compounds in the change of 
afferent impulsation from the receptors of a rabbit's ear vessels in response to acetyleholine and adrenalin [2, 3, 5]. 
A. I. Mironenko [9] and T. I. Baturenko [1] have studied the reflexes provoked by the action of certain medicinal 
agents. Ra~'cova [11] used the reflexogenic zone of the ear vessels to determine the nervous mechanism behind the 
formation of antibodies, while Lembeck [12] utilized this zone to establish the reflex nature of the effect of serotonin 

and preparation P. 

In the experimental part of this work, we used the reflexogenic zone to demonstrate the reflex nature of the 
effect of sodium nitrite and platyphylline and to analyze the part played by different sections of the reflex arc in the 
realization of the chemoreflexes. These experiments were based directly on the investigations of M. P. Nikolaev 
[10], who first showed in experiments conducted in 1929 with a rabbit's ear isolated from general circulation, but 
with innervation intact, the part of the brain centers in the mechanism of the vasodilative effect of nitrites. 

M E T H O D  
Rabbits were anesthetized with urethan in a dose of 0.8-1 g /kg  animal weight. The blood pressure in the 

common carotid artery was recorded with the aid of a mercury manometer. The neurovascular bundle of the ear 
was exposed through an incision 2-2.5 cm long; the auricular nerve was separated, ligated and kept moist with a 
warm physiological solution. A cannula through which the ear vessels were perfused with oxygenated Tyrode's 
solution (98 ~ in temperature) was inserted into the auricular artery. Scissors were slipped underneath the nerve 
to transect all the tissues so that only the neural connection of the ear with the organism was preserved. In order to 
determine the role of the different parts of the reflex arc in the realization of reflexes from the receptors of the 
rabbit's ear vessels, we excluded the cardioaortic and carotid sinus reflexogenic zones, desympathized the ear vessels 
and performed bilateral vagotomy and high transection of the spinal cord. 

RESULTSI 
Analysis of experimental data concerned with the reflex effect of nitrites indicates that sodium nitrite intro- 

duced into the current of fluid perfusing the ear induces a reflex fall of blood pressure with certain typical character- 
isties. The mild fall of blood pressure observed in the majority of experiments was attended by the appearance of 
wave-like fluctuations in the blood pressure level. 

As Fig. 1 shows, sodium nitrite perfusion of a rabbit's ear vessels induced a 20 mm mercury fall of arterial 

pressure after a brief 9-second latent period. This was attended by the appearance of clear, wave-like fluctuations 
in the blood pressure. The appearance of these waves was observed in almost all the experiments, even in those 

1395 



where the blood pressure fal l  was slight. Conditions of exper imenta l  hypertension produced more marked results. 
Sodium nitr i te supplied to the chemoreceptors through the vascular bed under these conditions induced a compara-  
t ive ly  prolonged fall  of blood pressure with marked wave- l ike  fluctuations. Al l  possible reflex reactions to sodium 
nitr i te were excluded by prel iminary novocainizat ion of the receptor apparatus of the ear vessels. 

The alkaloid pla typhyl l ine ,  the pharma-  

cologica l  properties of which have been described 
in deta i l  by G. 8. Gvishiani [4], was investigated 
by the same exper imenta l  method. Comparat ively  
low concentrations of platyphyIl ine caused a 
slight reflex fall of blood pressure and respiratory 
accelera t ion ,  while high concentrations were found 
to produce a marked fall  of blood pressure with a 
not iceable  aftereffect,  together with accelera t ion 
and deepening of the respiration. 

Fig. 2 shows what happened when the ear 
vessels were perfused with platyphyl l ine in a di-  

lution of 1:600. A sharp fall  of ar ter ial  pressure 
(40 mm of mercury) occurred almost immedia t e ly  
after the introduction of platyphyll ine.  The blood 
pressure remained low for the whole duration of 
the perfusion and did not return to its original 
level  until 40 seconds after perfusion ceased. A 
reflex accelera t ion  and slight increase in the 
ampl i tude  of the respiratory movements were 

_ _  observed at  the same t ime.  A more pronounced 
aftereffect,  lasting 100-120 seconds, was ob- 
served in a number of experiments.  The repeated 

Fig. 1. Reflex changes in blood pressure and respiration in-  use of platyphyl l ine in the same concentration at 
duced by sodium nitr i te perfused through the blood vessels specific t ime intervals notably reduced the depres- 
of a rabbi t ' s  ear. Curves show (from top to bottom): blood sot effect on the bIood pressure and respiration. 
pressure recorded with a mercury manometer ;  zero level  of 

To confirm the reflex nature of the effects 
mercury manometer;  respiration; t ime  (in 3-second marks). 

described,  we performed a series of control 

experiments in which the receptor formations were functionally excluded with the help of Novocain. Fig. 3 shows 
that a 2% Novocain solution perfused through the ear  vessels to ta l ly  precluded the possibility of reflex react ion to 

the action of pIatyphyll ine.  Under conditions of exper imental  hypertension, platyphyl l ine supplied to the vascular 
bed induced a greater and more prolonged fall of blood pressure, and a higher respiration rate. 

Having discovered in our investigations a ref lexogenic ,  pr imari ly  depressor zone capable of causing reflex 
change in the bIood pressure and respiration under the influence of a number of s t imuli ,  we decided to investigate 
the way in which the effects described are real ized.  For this purpose and to determine the part of the posterior root 

sensory nerve fibers (of the great auricular nerve) in transmission of the impulses, we undertook to analyze 
me role of the superior cervical  sympathet ic  ganglion in this react ion,  despite the fact that sympathet ic  innervation 
of the organ is known to belong to the efferent paths of the reflex arc. 

We performed acute and chronic experiments with uni lateral  transection of the cervical  sympathet ic  trunk and 
excision of the superior cervical  sympathet ic  ganglion. The exper imental  results showed that the reflexes from the 
chemoreceptors of a rabbit 's  ear  are not prevented by either transection of the sympathet ic  nerve to the neck or 
resection of the superior cervical  sympathet ic  ganglion. Transection of the posterior roots to ta l ly  excluded the 
chemoreflexes from the ear  vessels. 

Therefore,  the afferent impulsation which develops in response to st imulat ion of the chemoreceptors of the 
ear  vessels originates,  as one would expect ,  in the sensory fibers of the posterior roots. 

We then performed experiments to analyze  the efferent paths of the depressor reflex on the blood pressure. 
Neither biIateraI  transection of the vagus nerve nor atropine sulfate blockade of the eholinergic systems in the ef -  
fector organs prevented the reflex fal l  of blood pressure. 
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The results of al l  these series of experiments showed where further invest igat ion was required. I t  was necessary 
to de termine  the part p l ayedby theconduc t ion  paths of the spinal cord in the rea l iza t ion  "of reflexes from the chemo-  
receptors of the ear on the blood pressure. 

The vasomotor centers of the medul la  oblongata and spinal cord are known to have a substantial part  in regu-  
la t ion of the blood pressure level .  The transmission of nervous impulses to the vascular system in response' to chemo-  
receptor st imulat ion should be e l imina ted  by transection of the spinal cord and isolat ion of the higher sections of the 
central  nervous system and the underlying formations. 

rlline 

Fig. 2. Reflex changes in blood pressure and 
respiration effected by pla typhyl l ine  per-  
fused through the btood vessels of a rabbit 's  
ear. Curves show (from top to bottom): 
blood pressure recorded by a mercury mano-  
meter;  zero leve l  of mercury manometer;  
respiration; t ime (in a-second marks); indi-  
cation of in terocept ive  st imulation.  

Fig. 3. Absence of reflex changes in blood pressure and 
respiration following novocainizat ion.  Curves show (from 
top to bottom): blood pressure recorded by mercury ma-  
nometer; respiration; t ime (in 3-second marks); in tero-  
cept ive s t imulat ion and introduction of Novocain into per-  
fusion current. 

The exper imenta l  results were a c lear  confirmation of the accuracy of these hypotheses. The  ref lex react ion 
of the circulatory apparatus disappeared comple te ly  when the preparat ion was introduced into the current perfusing 
the ear under conditions of transection and considerable fal l  of blood pressure, while e l ec t r i ca l  s t imulat ion of the 
vagus nerve produced the character is t ic  vagus-effect .  

Since transection of the spinal cord inhibits many functions of the organism and is at tended by a considerable 
fal l  of blood pressure, there was reason to doubt that  any further fal l  of blood pressure could occur in response to per-  
fusion of the ear vessels by a chemica l  stimulus. In order to explore this possibili ty,  a series of experiments  was 
performed under conditions of ~anseetion of the spinal cord, with the reflexes from the chemoreceptors  of the ear 
vessels induced on a background of heightened blood pressure effected by the intravenous inject ion of adrenal in and 
ephedrine. No reflex changes in the blood pressure occurred in this case either.  

The following conclusions can be drawn from the results of these exper imenta l  investigations. 

Sodium nitr i te and pla typhyl l ine  are capable  of producing a reflex effect  on the c i rculat ion and respiration. 
The neuroreflex causali ty of the effect produced by sodium nitr i te  and p la typhyl l ine  was confirmed in the exper i -  
ments in which Novocain was used to obtain functional exclusion of the receptor formations of the afferent fibers of 
the ear vessels. The afferent impulsat ion which develops in response to s t imulat ion of the chemoreceptors  of the ear 
vessels is real ized through the sensory fibers of the posterior roots. The efferent paths of the depressor reflex are 

located in the spinal cord, and impulses are transmitted (during s t imulat ion of the receptors of the ear vessels) to the 
vascular system through the spinal conductor paths. 

1397 



SUMMARY 
The authors have demonstrated that blood vessels of a rabbit ear represent a reflexogenic, mainly 

depressor zone capable of changing the blood pressure and respiration level. This has made it possible to suggest this 
as a model for analyzing the reflex action of some pharmacological agents and for studying certain problems in the 
mechanisms of peripheral blood vessel interoception. Experimental investigations demonstrated that sodium nitrite 
and platyphilline were capable of producing a reflex effect on the circulation and respiration. The afferent impul- 
sation occurring in the chemoreceptor stimulation is effected along the posterior root's sensory innervation. The ef- 
ferent paths of the depressor reflex are located in the spinal cord and their impulses (during stimulation of the ear 
vessel receptors) are transmitted to the vascular system through the spinal conductive paths. 
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