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Experimental hypertension, like hypertensive disease, is accompanied by a disturbance of the nervous regula- 
tion of the cardiovascular system, expressed primarily by changes in the reactivity of the vascular apparatus. 

Burton and Girling [7, 8] observed changes in the effectiveness of sympathetic vasomotor impulses at different 
levels of the arterial pressure. During hypertension caused by administration of promethin, stimulation of the posterior 
hypothalamus, or compression of flae carotid arteries, several workers [1] have observed an increase in the resistance in 
different parts of the vascular system. 

Ih renal hypertension, some workers [4] recorded changes in the vasomotor reflexes to the hindlimbs, while others 
found changes in the reactivity of the renal vessels to adrenalin, histamine, and hypertension [12] and a lowering of the 
threshold of stimulation of the sciatic nerve to pressor agents [2]. 

Comparison of the reactivity of vascular sections from normal and hypertensive rats to noradrenalin showed [9] 
a considerable increase in the reactivity of the smooth muscles of the vessels in the hypertensive animals. It has been 
suggested [5] that a prolonged increase in vascular tone leads to pathological changes in the vessels characteristic of 
the various forms of experimental hypertension and of hypertensive disease. 

It seems, therefore, that the changes in the reactivity of the blood vessels in hypertension are based on structural 
changes in the peripheral vessels. At the same time, however, it has been pointed out [10, 11] that if the blood pres- 
sure is lowered as a result of bleeding, the vascular reactivity is lowered. 

We can now make a direct study of the changes in the reactivity of blood vessels in hypertensive and hypoten- 
sire states and express them more accurately in quantitative terms. In our previous paper [3] we mentioned that dif- 
ferent degrees of nervous influence on vascular fields (number of nerve elements involved in the activity, frequency 
of vasomotor impulsation, duration of the volley of impulses) may have functionally different vasomotor effects: di- 
latation or constriction of the vessels. Meanwhile, it has been found that the effects of identical nervous influences 
may differ, depending on the functional state of the peripheral vessels tlaemselves. 

The object of the present research was to study the reactions of the blood vessels in relation to the changes 
brought about in their condition by changes in the arterial pressure. 

EXPERIMENTAL METHOD 
The vascular reactions of the abdominal viscera (intestine, kidney, spleen) were studied in 35 experiments on 

cats under ether-urethane anesthesia, using the method of resistography [6], the general arterial pressure in the femoral 
artery being recorded at the same time. Blood from the central end of the superior mesenteric artery was injected by 
a perfusion pump into the main artery of the organ to be investigated, the supply of blood being so regulated that the 
pressure in the artery to the organ was equal to the animal's mean arterial pressure. When the blood supply was con- 
stant, the perfusion pressure in the vessels of the test organ was determined by their resistance (if the vessels were con- 
stricted the pressure rose, and vice versa). Vasomotor reactions were elicited by stimulating the peripheral end of the 
greater splanehnic nerve on the left side after dividing the nerve on the right side and extirpating the splancbnie chains 
bilaterally in the lumbar region. Blood clotting was prevented by injecting the animal with heparin (10 mg/kg). 
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Fig. 1. Relationship between level  of general  ar ter ia l  pressure and threshold 
values of vasomotor responses during st imulat ion of the peripheral  end of the 
splanchnic nerve by an e lec t r ic  current with a strength of  1, 0.3, and 2 V. a) 
Vasomotor responses at  an ar ter ia l  pressure of 80 ram; b) 140 mm; c) 60 ram. 
Significance of the curves (from above down): ar ter ia l  pressure; resistogram 
of the superior mesenteric  artery; resistogram of the left  renal artery (marker 
of zero pressure in these areas); marker of  s t imulat ion with indicat ion of 
strength (in V); t ime  marker (5 see). 

Fig. 2. Relationship between level  of the general  ar ter ia l  pressure and fre- 

quency thresholds of vasomotor responses during st imulat ion of the peripheral  
end of the splanchnic nerve, a) Vasomotor reactions at an arter ial  pressure of 
90 mm; b) it- �9 same at  an ar ter ia l  pressure of 120 mrn. Significance of  the 
curves (from above down): ar ter ia l  pressure; resistogram of the superior mesen- 

ret ie  artery; resistogram of the splenic artery (marker of zero pressure in these 
areas); marker  o f  s t imulat ion with indicat ion of frequencies (in cps); t ime 
marker  (5 see). 

E X P E R I M E N T A L  R E S U L T S  
The threshold levels of st imulation causing vasomotor reactions were determined during st imulat ion of  the 

splanchnic nerve. When the general  ar ter ial  pressure was e levated the vasomotor reactions developed in response to 
re la t ive ly  weaker s t imulat ion of the splaachnic nerve. When the pressure was lowered no vasomotor reactions were 
observed in response to s t imulat ion of the same character .  

The results of one such experiment are shown in Fig. 1. The splanchnic nerve was st imulated with a constant 
frequency of  20 cps, a constant duration of each stimulus of 3 mi l l i sec ,  and duration of vol ley  of impulses of 5 see. 
When the general  ar ter ia l  pressure was 80 ram, vasomotor reactions were not preaent in the kidney if  the strength of 
s t imulat ion was 0.3 V, but they  began to appear at a strength of 1 V, and increased as the strength of st imulation rose 

to 2 V (Fig. 1, a). 
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When the general  ar ter ia l  pressure was increased by inject ion of Ringer's solution and polyglucin (to 140 mm),  

a weak vasomotor response appeared in the intest inal  region when the strength of s t imulat ion was 0.3 V (Fig. 1, b). 
Conversely,  a fa l l  in the general  ar ter ia l  pressure to 60 m m  by del ibera te  bleeding increased the threshold of the 
vasomotor responses. In these conditions, s t imulat ion with a strength of even 1 V had no effect .  Only when the 
strength reached 2 V were vasomotor effects observed in the intestine and kidney (Fig. 1, c). 

A s imi lar  relationship between the vasomotor reactions of the vessels of the abdominal  viscera and the leve l  of 
the general  ar ter ia l  pressure was also observed when the frequency of s t imulat ion of  the splanchnic nerve was varied.  
In this case,  lower frequencies of s t imulat ion,  not causing vasomotor reactions at a r e la t ive ly  low level  of the general  
ar ter ia l  pressure, produced re sponses when the ar ter ia l  pressure was raised. 

In Fig. 2, for instance, we show the vascular  reactions of the intestine and spleen during s t imulat ion of the 
splanchnic nerve at a constant strength of 1 V, a constant duration of each individual  stimulus of 3 mi l l i sec ,  and a 
duration of the vol ley  of the impulse of  5 sec. When the general  ar ter ia l  pressure was 90 ram, a frequency of 1 cps 
caused no vascular reactions,  while at  a frequency of  2 cps a weak react ion of the intest inal  vessels developed,  a l -  
though the vessels of the  spleen did not react  to this frequency of  s t imulat ion.  At frequencies of 3 and 5 cps obvious 
reactions appeared in both vascular fields (Fig. 2, a). 

An increase in the general  ar ter ia l  pressure to 120 mm as a result of compression of  both carot id arteries was 
followed by the appearance of  vasomotor responses in the intestine at a frequency of s t imulat ion of  the splanchnic 
nerve of 1 cps, and at a frequency of 2 cps the splenic vessels also began to react .  A further increase in the  vaso-  
motor  reactions was observed at frequencies of s t imulat ion of 3 and 5 cps (Fig. 2, b). 

These results indicate  that the reactions of  the blood vessels of the abdominal  viscera are dependent  on the 
leve l  of the general  ar ter ia l  pressure. It was found that when the pressure was e l eva ted  vasoconstriction and vasodi-  
la ta t ion arose in response to weaker s t imulat ion than when the pressure was normal.  Conversely, when the in i t ia l  
pressure was lowered the thresholds of these vascular  reactions were raised. 

The vasomotor reactions of the intestine and kidney during s t imulat ion of  the splanchnic nerve at a constant 
frequency of  20 cps, a constant duration o f  each individual  stimulus of  3 mi l l i sec ,  and a duration of the vo l ley  of 5 
sec, are shown in Fig. 3. When the general  ar ter iaI  pressure was 80 ram, s t imulat ion at strengths of 0.3 and 1 V caused 
di la ta t ion  of  the intest inal  vessels, whereas at  a strength of  2 V they were constr icted.  Vasoconstriction was increased 
by s t imulat ion at a strength of 5 V (Fig. 3, a). If the general  ar ter ia l  pressure was raised to 120 ram, as before a 
strength of  0.3 V caused di la ta t ion  of  the intest inal  vessels, whereas at  a strength of 1 V constriction took place ,  the 
degree of which increased as the strength of  s t imulat ion increased to 2 and 5 V (Fig. 3, b). 

Hence, in response to the same strength of s t imulat ion (1 V), different vasomotor effects developed,  depending 
on the leve l  of the general  ar ter ia l  pressure: d i la ta t ion at a re la t ive ly  low pressure (90 ram) and constriction at a 
higher pressure (120 ram). In the renal  vessels no c lear ly  defined vascular reactions were found in this exper iment .  

It follows from these facts that  i den t i ca l  s t imulat ion of  the splanchnic nerve gives rise to vasomotor responses 
of different functional s ignif icance,  depending on the level  of the general  ar ter ial  pressure. Vasodilatat ion develops 

Fig. 3. Relationship between the level  of the general  ar ter ial  pressure 
and the character  of the vasomotor response during st imulat ion of  the 
peripheral  end of the splanchnic nerve, a) Vasomotor reactions at an 
ar ter ia l  pressure of  80 ram; b) the same at an arter ial  pressure of  120 
ram. Signif icance of the  curves as in Fig. 1. 
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more rapidly at a relatively low arterial pressure, whereas the same stimulation during hypertension gives rise to 
vasoconstrictor effects. 

In order to produce an identical change in vascular tone at different levels of the initial arterial pressure, it 
therefore follows that the central nervous system must exert quantitatively different influences. Another factor con- 
cemed here is the initial state of the vessels, which is characterized by changes in their reactive properties in response 
to nervous stimulation. 

SUMMARY 
A study was made of the vasomotor reactions of abdominal organs (the kidneys, spleen, intestine) by resistography 

in electric stimulation of the peripheral end of the splanchnic nerve with various intensity and frequency. It is shown 
that against the background of increased pressure, both vasodilatation and vasoconstriction occurred in lower intensity 
and frequency in comparison with the vascular reactions in the normal blood pressure level. Conversely, the thresholds 
of vasomotor reactions increase when the initial pressure level is diminished. This indicated that the vasomotor effects 
could be replaced by functionally opposite ones in the same nerve influences, depending on the initial state of vessels. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b ib l iography  are l e t t er -by- l e t t er  trans l i ter-  
a t i o n s  of  t h e  a b b r e v i a t i o n s  a s  g i v e n  in the  or ig inal  R u s s i a n  journal.  Some or all of  th i s  peri-  

od i ca l  l i t e ra ture  m a y  wel l  be  ava i lab l e  in Eng l i sh  translat ion.  A c o m p l e t e  l i s t  oi~the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th is  i s s u e .  
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