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There  are two points of view regarding the formation of quali ty in the reflex reactions of the blood pres-  

sure. Several  workers [1,  7, 2, 3, 4, 16] consider that the quali ty of  vasomotor reactions is determined by a 
quant i ta t ive  factor,  in other words by the intensity of  the flow of afferent impulses to the vasomotor center.  

Under these circumstances they stress the impor tance  of the number of nerve e lements  (afferent  fibers, neurones) 
involved in the react ion [8, 9, 3]. According to the statements of the supporters of this point of view, the vaso-  

motor  afferent fibers, l ike  the corresponding center ,  are funct ional ly homogenous. 

According to the other point of view the nature of vasomotor reflex reactions depends on a qual i ta t ive  fac-  

tor, on the specif ic  organizat ion of  the elements  of the ref lex arc. There are reports of a connect ion between 
the qual i ty  of  a reflex vasomotor react ion with both s t imulat ion of the receptors of def ini te  ref lexogenic  zones 
and with exci ta t ion  of  par t icular  afferent conductors, and with the possible presence in the centra l  nervous 
system of narrowly spec ia l ized  formations affect ing the blood pressure in a par t icular  manner  [5, 6, 15, 19, 10 

and others]. 

In the present research we studied the role of  quant i ta t ive  and qual i ta t ive  factors in the formation of vaso-  

motor reflex reactions of  pressor or depressor type. 

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

The work was done on dogs, cats and rabbits. The experiments  on dogs were carr ied out under morphine-  
urethane anesthesia (1-2 cm 3 of  1~ morphine and 1 g / k g  of  urethane),  and those on eats and rabbits under u re -  
thane anesthesia (1 g /kg ) .  We invest igated the reflex vasomotor reactions e l i c i t ed  by s t imulat ion of  the nerve 

trunks separated from the vagus nerve in the neck. The  leve l  of the blood pressure in the right carot id  artery 
was measured with a mercury manometer .  The respiration was recorded simultaneously by means of  a Marcy 's  
capsule.  The  centra l  ends of the separated nerve trunks were s t imula ted  with an induction current of varying 
strength (current vol tage  in the pr imary coi l  4.8 v). The  frequency of  s t imulat ion in the experiments  was con-  
stant. In a l l  the exper iments  the vagus and aort ic  nerves on the opposite side were divided in order to exclude 

the effect  of  reflex changes in card iac  act ivi ty .  

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

As a result of  the separation of the nerve pathways of the vagus system (16 experiments  on dogs, 12 on 
rabbits and 6 on cats) nerve conductors were isolated from the centra l  ends of which ei ther  purely depressor or 
pressor react ions,  somet imes  also connected with changes in respirat ion,  were observed in response to various 
strengths of  s t imulat ion with the induction current. In the la t te r  case the type of  the vasomotor reactions was 
not de te rmined  by the accompanying  changes in respiration; both pressor and depressor reactions took p lace  on 
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a background of unaltered respiration, and also when respiration was s t imulated or depressed. The quali ty of  

these vasomotor effects was not affected by changes in the strength of s t imulat ion of  the nerve conductors, and 

hence the presence of narrowly spec ia l ized  vasomotor afferent pathways in the vagus nerve system was postu- 
lated.  From the point of view of the "quant i ta t ive"  hypothesis, however, the varying nature of  the reactions of  

Fig. 1. Changes in the reflex vasomotor reactions in a dog (weight 6.5 kg). 
Anesthesia; 1 cm 3 1% morphine and 1.4 g / k g  urethane. Signif icance of 

the curves (from above down): respiration, arterial  pressure, s t imulat ion 
marker.  The figures abo.ve the s t imulat ion marker  show the strength of s t im-  
ulation in cm (distance between the coils of the induction apparatus). S t imu-  
lation of part of  the left  vagosympathet ic  trunk, increasing the ar ter ia l  pressure 
(upper marker)  on a background of  the depressor influence from the conductor 
separated from the right vagosympathet ic  t ~ n k  (lower marker).  A weakening 
of  the depressor effect is observed. 

the blood pressure observed in response to s t imulat ion of the conductors indica ted  could only be explained by a 
difference in the number of vasomotor fibers in these nerves. In order to test this assumption, in subsequent 
experiments we s t imulated the funct ional ly "different ~ and "s imilar"  vasomotor nerve conductors which we had 
found joint ly ,  one on the background of the other. For this purpose we used two independent circuits with sepa-  
rate sources of current (7 experiments on dogs, rabbits and cats -- 42 combined stimuli) .  

In response to combined st imulat ion of the pressor and depressor nerve conductors, weakening of the 
changes in blood pressure took p lace  in al l  the species of  exper imental  animals (Figs.1 and 2). Complete  dis-  

appearance of  the react ion was observed in those cases when the pressor and depressor conductors were s t imulated 
simultaneously in strengths which separately caused equal and opposite effects (Fig. 3). The combined s t imu-  
lat ion of two pressor or depressor conductors in the same experiments enhanced the corresponding pressor or 
depressor effect.  

It follows from these findings that an increase in the number of  vasomotor afferent fibers involved in the 
react ion during combined st imulat ion of  conductors with opposite effects on the blood pressure was funct ional ly 
not equivalent  to the same increase in the number of  exicted vasomotor fibers during the combined s t imulat ion 
of "pressor" or "depressor ~ afferent pathways alone. 

These results are evidence against the explanat ion of  the formation of  the quali ty of reflex vasomotor 
reactions by means of a quanti ta t ive factor alone, i . e . ,  by a change in the number of  exci ted  neurones in a 
functionally homogenoeous vasomotor center or by a variat ion in the strength of the afferent impulses reach ing  it. 
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Furthermore, in response to s t imulat ion of mixed vasomotor nerve conductors with varying strengths of 
current in dogs, the action of  the smal ler  strength was to cause depressor reactions in the animal;  stronger cur-  
rents led to pressor reactions. In rabbits, on the other hand, weaker currents led to pressor reactions and stronger 

currents to depressor. 

These findings are also difficult  to explain from the point of view of a defini te  role of a quanti tat ive fac-  

tor in the formation of  the type of  vasomotor reflex react ion,  since an increase in the number of exci ted  vaso- 
motor fibers and in the intensity of the afferent impulses regularly led to rep lacement ,  in one case (rabbits) of 
pressor reactions by depressor, and in another (dogs), on the other hand, of depressor reactions by pressor. Such 

Fig. 2, Changes in the reflex vasomotor reactions in 
a rabbit (weight 3.5 kg). Left side. Urethane anesthe- 

sia 1 g / k g .  Signif icance of the curves (from above 
down): respiration, arterial  pressure, st imulation 
marker. St imulat ion of the depressor nerve (lower 
marker) on a background of the pressor influence from 
the vagus nerve (upper marker).  A weakening of the 
pressor effect is seen. 

a difference in the relat ionahip between the type of 
the vasomotor reactions and the strength of s t imulat ion 
could evident ly  be explained by a difference in the 
quanti tat ive distribution of  the pressor and depressor 
fibers in the vagus nerve system of these species of 
animals.  

We postulated that the qual i ta t ive ly  different 

vasomotor nerve conductors which we studied had 

the same afferent nature,  since the central  ends of 

the nerve conductors forming a part of the vagus nerve 
system were st imulated.  It is true that in the exper i -  
ments on dogs the possibili ty was not excluded that 
ascending efferent fibers of sympathet ic  origin were 
also s t imulated,  since in dogs the vagus and syrups-  
thet ic  nerves pass within the same membrane  and 
are difficult to distinguish from each other. Against 
the sympathet ic  nature of the vasomotor fibers which 
we studied during combined st imulat ion,  there  was the 
evidence of our exper imenta l  findings that narrowly 
specia l ized  pressor and depressor pathways were found 
not only in dogs but also in rabbits, when the central  
ends of the vagus and aortic nerves in these animals 
were s t imulated.  Under these circumstances,  in view 
of the anatomical  isolation of the sympathet ic  fibers 
in the cervical  region, the conditions were not present 

Fig. 3. Changes in the reflex vasomotor reactions in a eat (weight 4.6 kg). 
Left side. Urethane anesthesia 1.4 g / k g .  Signif icance of the curves (from 
above down): respiration, ar ter ial  pressure,st imulation marker. Mutual 
weakening of pressor and depressor influences during simultaneous combined 
st imulat ion of the vagus (upper marker)and aortic (lower marker)nerves .  
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for the effecting of sympathetic influences on the blood pressure. That the vasomotor nerve pathways which we 
studied were not sympathetic was also shown by experiments on cats, in which multiple stimulation of the cer-  
vical sympathetic nerve, alone or in combination with the vagus nerve, had no effect on the level of the blood 
pressure. The absence of an influence of the cervical sympathetic nerve on the blood pressure was also suggested 
by other workers' results [5, 6, 20, 21, 14]. It may thus be assumed that the qualitatively different vasomotor 
nerve conductors which we studied (especially in experiments on dogs) were afferent by nature. 

So far as the debatable question of  the presence of  specific reflex reactions of  the blood pressure, inde-  
pendent of  the number of nerve fibers brought into action, is concerned, it seems to us that our experiments 
provide new confirmation of  the existence of such specific reactions. 

Narrowly specialized reflex reactions of  a rise and fall in the blood pressure were observed by us in 
conditions where the influence of  receptors was excluded (the central ends of  the nerves were stimulated). This 
showed that the specificity of  these reactions was not due to the organization of  the receptors. On the other 
hand, we consider that the quality of  reflex changes in the blood pressure is likewise not determined by the 
structure of the afferent conductors themselves. It follows, for instance, from comparison of the results of our 
experiments with the action of  an induction current on the afferent pathways of  the vagus nerve system with the 
data obtained by a number of workers [19, 10, 17, 18] by direct stimulation of  various areas of  the medulla 
oblongata and the hypothalamus, that in both cases the results that  took place were the same. This coincidence 
of  the results of two different forms of experiments suggests that the decisive factor in determining the quality of 
a reflex change in the blood pressure is not the structure of  the afferent conductors themselves but the structure 
of the central formations with which these conductors are connected. There are reports in the literature of the 
presence of afferent pathways in the vagus nerve system, leading not only to the medulla,  but also to the supra- 
medullary nerve formations [11, 12, 13]. 

On the basis of the foregoing it may  be postulated that receptors, excited by adequate stimuli, selectively 
involve in the reaction one or other afferent nerve pathway of  the vagus nerve system. Nerve impulses from 
this afferent pathway pass to particular narrowly specialized functional nerve formations; the distinctive features 
of  the organization of  these formations determine the quality of  the reflex vasomotor reaction. 

S U M M A R Y  

In dogs, rabbits and cats there are strictly specialized vasomotor afferent pathways connec ted  with the 
rise or drop of  the blood pressure in the vagus nervus system. The quality of  the reflex reactions from these 
pathways does not depend on the number of the nerve fibers excited and the intensity of  the afferent impulsation 
reaching the vasomotor center. The quality of  the reflex reactions in stimulating these afferent pathways is 
evidently determined not by the structure of  the conductors proper, but by the features peculiar to the organiza-  
tion of  those central formations with which the latter are connected. 
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