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According to the theory of G. F. Lang and A. L. Myasnikov [3, 4], the neurogenic factor plays the leading role 
in the origin of hypertensive disease, although other factors predisposing to this disease are also very important  in 
the development  of hypertension. 

Among these factors, transient diseases of the kidneys are especia l ly  important  for the e t io logy of essential  
hypertension. The interconnection between renal  pressor factors and the neurogenic mechanism has received l i t t le  
study and is unexplained.  

Because of the important  role of the kidneys in the development  of essential  hypertension, it  was considered 
that  this problem should be studied further. 

The object  of the present investigation was to study the development  of neurogenic hypertension in animals  
with pre-exis t ing kichley disturbances. 

The most intensively studied method of obtaining exper imenta l  renal  hypertension is the method of constr ict-  
i~lg the renal  arteries or injuring the kidney tissue. At the same t ime,  it  has been found that after  constriction of 
one renal  artery or injury to one kidney, the ar ter ia l  pressure in the animals does not always rise, or it rises only for 
a short t ime,  and only occasional ly does it remain  permanent ly  e leva ted  in individual  animals.  

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

Experiments were carried out on 78 rats, divided into seven groups. Of the 4 exper imenta l  groups (with 12 
rats in each),  in the rats of groups 1, 2, and 3 a uni la tera l  injury to the kidneys was first produced, and group 4 con-  

sisted of rats with intact  kidneys. The animals  of a l l  these groups were later  exposed to neurogenic stress. 

In the 3 control groups (with 10 rats in each) the results of various procedures carried out on one kidney were 

observed for 5-6 months. 

Ischemia of the kidney tissue in exper imenta l  group 1 and the control  groups of rats was produced by app l i ca -  
tion of a coi l  of wire to constrict the right renal  artery by A. Kh. Kogan's modif icat ion [1, 2] of Goldblat t ' s  method 
[7]. With the same a im,  in the animals  of the 2nd exper imenta l  and control groups the right kidney was wrapped 

in cel lophane by Page's method [9], and in the 3rd exper imenta l  and control groups a f igure-of-8 l igature was ap -  

pl ied to the right kidney by the method suggested by Grol lman [8]. 

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

In most of the rats the ar ter ia l  pressure was raised temporar i ly  to a varied degree. As a rule this hyperten-  
sion was m o d e r a t e " n o t  more than by 30-35 r a m - a n d  of short duration (Table 1). 

The pressure rose slowly, starting approximate ly  at  the end of the 1st week after the operation, and it reached 
its max imum usually in the course of the next 10-15 days; in individual  cases the hypertension continued for 4 
weeks. No signif icant  differences were observed in the value of this hypertension in the animals  of the three exper-  
imenta l  groups. The mean data for the 1st and 2nd months after the operation on the rats of the exper imenta l  
groups and the mean data for the rats of the control  groups 5-6 months after the operation are given in Table  1. 
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After a short t ime had elapsed (2 months after the operation), 

when the arterial pressure in the experimental  animals had returned 

to normal, a l l  these rats and also the rats of experimental  group 4, 

in which no manipulations were carried out on the kidneys, were ex -  

posed to a strictly measured neurogenic agent, identical  in strength 

for all  groups. For this purpose the rats were placed in special ly  
constructed cages, the floors and walls of which were made of drawn 

metal  (stainless steel) wire, so that strong acoustic st imuli  (a loud 
bell  or 85 dB, 1000 cps) could be combined with periodic, brief 

pulses of e lectric  current (140 V). This led to the formation of a con-  
ditioned motor-defensive reflex. 

By means of a special  automatic device,  the application of 
the st imuli  could be repeated many times in the fol lowing order: 
action of the bel l  in isolation.for 30 sec and together with 3 brief 
pulses of e lectric  current for 3 see, followed by a pause of 30 sec. 

The total duration of the session was 3-4  h, and it was repeated daily 
or every other day for 3 months. 

Hence, the rats were exposed to the action of a strong acoustic 

stimulus, as shown above, while  at the same t ime the nervous pro- 
cesses were overstrained, with development of a "conflict" in the 

sphere of the conditioned defensive reflexes. This confl ict  was 

brought about by the periodic extinction and restoration of the con-  

ditioned defensive reflex by L P. Parlor's method. 

The maximal  arterial pressure was measured by the method 
of Wil l iams and co-workers [t0],  modif ied by A. Kh. Kogan [2], 

twice or three times a week for 2 months before the beginning of the 
experiments (control period), during them, and also after the cessa- 

tion of the exposure to the neurogenic stimuli.  Simultaneous obser- 
vations were made on the animals'  weight and general behavior. 

The max imal  arterial pressure was measured in 147 healthy 
rats of different weights (the weight of the animals varied from 120- 
130 to 400-430 g) for a period of 1.5 years. The observations on the 

healthy rats lasted 1-5 months. The max imal  a.rterial pressure in 

normal conditions was on the average 95• 1.6 mm.  In some heatthy 
animals it was constantly higher than 140 mm or lower than 65 ram. 
Such rats were not used in the experiments. 

At the beginning of neurogenic stimulation, the rats were very 
restless, running about the cage and trying to force their way out. 

After 10-15 days the severe motor excitation was temporarily 
repiaeed by the development of a state of inhibition, during which the 
animals sat motionless in the cage and reacted weakly to the appli-  
cation of the conditioned and unconditioned st imuli  (the motor c o m -  
ponents of the conditioned and unconditioned reactions are implied) .  
The posture characteristic of the state of inhibition was observed in 
these circumstances-downward flexion of the head and curling the 
body into a ball.  The animals sometimes remained in this state 
throughout the experiment. 5~ such cases, however, after the experi-  
mental  session had ended the rats' behavior showed a transition from 
a depressed state to one of marked excitat ion--they jumped on one 
another, squdaked and bit. These changes in the animals'  behavior 
indicated the development of a neurotic state. 
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TABLE 2. Mean Increase of Arter ia l  

Pressure (in mm) in Experimental  Rats 
during Neurogenie Stress, for Each Week 

Group 
of 

ani- 
mals 

I" 

2 

3 

4 

Method of injury 
to kidneys 

Goldblat t ' s  

Page's 

Grollman's  

Rats with intact  
kidneys 

Increase of 

ar ter ia l  

pressure 

24,92__+ 2,0 
21,52__+'1,21 

24,37+__1,07 
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Rate of development  of neurogenic hyper-  

tension. Methods of injury to kidneys: 
2) Goldblat t ' s ;  3) Page's; 4) Grollman's .  

1) Control. 

Systematic  measurement  of the ar ter ia l  pressure revealed  the 

gradual development  of a hypertensive state in the rats of group 4, 
starting from the 3rd week after  the beginning of neurogenic stress, 
whereas in the rats with renal  injuries, i . e . ,  in groups 1, 2, and 3 ,  
there was a tendency for the ar ter ia l  pressure to rise at  the end of 
the 1st week.  

Meanwhile,  s ignif icant  differences were observed in the rate 

and degree of development  of hypertension between the group of 

rats with intact  kidneys and the three groups of animals  in which the 
procedures described above had been carried out on one of the kidneys. 

It is c lear  from these results that in the rats previously sub- 
jec ted  to uni la te ra l  injury to the kidneys, accompanied  by a transient 

e levat ion  of the ar ter ia l  pressure, and then subsequently exposed to 
neurogenic stress, a tendency appeared for the ar ter ia l  pressure to 

rise ac tua l ly  in the 1st week; in the rats with in tac t  kidneys, on the 
other hand, this tendency was not seen until  the 3rd week (see figure). 

In addit ion,  the level  of the ar ter ia l  pressure in the rats with 
the intact  kidneys was always lower during stress and after cessation 
of act ion of the neurogenie factor than in the animals  with uni la tera l  

injury to the kidneys. 

Table  2 shows that the mean rise in the arrer ia l  pressure dur- 
ing each week in the rats with the intact  kidneys was appreciably  
less than in the remainder  (P < 0.05); no significant differences were 
found in this respect  between the three groups with injured kidneys. 

The author's previous investigation showed that  patients with 
transient diseases of the kidney suffer from essential  hypertension 
more often than the other inhabitants of Moscow. The results of the 

present experiments  are in agreement  with the c l in ica l  observations. 
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All abbreviations of periodicMs in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or al l  o f  t h i s  per i -  

od ica l  l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete l is t  of the cover-to- 
cover English translations appears at the back of the first issue of this Fear. 
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