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It has been show n ~centiy that in the development of a certain stage of hypertensive disease the formation 
of renin by the kidneys plays an important part [5.7. 8]. The majority of workers tl'dnk that renin by Rseff has 
not the power to altervascular tone and only by its interaction with the el-globulin hactions of the serum pro- 
teins is the active vasoconstrictor hypertensin formed, which acts by the humeral loute [6~ 9]. 

However, during recent yeai.s facts have been brought to light showing that in the mechanism of the preso 
sot action of renin a nervous factor [1, 3,4] is important in addition to the humeral action. In particular, O.S.  
Merkulova and M.Ia. Ramer [3], using a method o# peffusion of internal organs isolated from the v~cular  sys- 
tem, showed that tenin is a sufficiently strong stimulator of the chemoreceptors of the kidney and small intestine. 

The object of the present investigation was the further study of the special features of the action of renin 
on the receptors of internal organs. In particul~r it  was necessary to ascertain whether the excitability of tht  
chemoreceptors to such substances as nicotine was affected by renin. In addition, in a series of experiments an 

at tempt was made to explain the role of the lnteroc~ptors in the mechanism of production of tachyphylaxi~. 

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

In acute experiments on cats under urethane or utethane-chloralose anesthesia, a loop. of small intestine 
was perfused with Ringer-locke solution. The pressure in the carotid artery and the ~espJtation were recorded 
in the usual way. The test substances were injected into the perfusing fluid by means of a syringe. 

The ren!n used in the r was obtain~d by the method of Iu.D. Vadkovskala [2]. The renin was 
p~pated from tlle kidneys of pigs or cats. The preparation was considered suitable if no ammonium sulfate 

could be found in it after completion of dialysis (barium chloride test) and if it had no local action on the ves- 
sels. The latter was tested by recording the rate of flow of the [~rfusam. The renin was considered to be a c t i ~  
enough if 1 ml of it, injected intravenously. ~ l t e d  ir~ prolonged (for 10-15 minutes) increase of the blood 
pressure by 30 to 40 mm of mercury. To ~void interaction of renin with the protein fractions of the blood the 
preparation was injected into the perfusing fluLd only a, fter the peffused organ had be~-n thorou~hbj washed free 
from blood. Alt0gether 68 experiments were made. 

E X P E R I M E N T A L  RESULTS 

In all the exl~rIments the injection of 0.5 to 2 m l o f  renin Into the p~rf~sl.ng solution of the [sola~d in~ 
testinal loop caused a cleat rise in ~he blood p t e ~  and, le~ commonly, changes in r~sptration. The dcg~c 
of this reaction depen~d to some extent on the, anesthesia. 
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Thus uuder urcthane-chloralose anesthesia the injection ol 1.5 ml of rgnin into the perfusing solution 
caused an incrca~  of blood pressure Of 18 to 40 (most commonly 20) mm of mercury, while under urethane anes-  
thesia the ~amc dose of zenin raised the pressure by I0-i2 mm mercury, b,'nder combined anaesthesia, respirao 
t, ion on injection o f  :enin into the perfiasing solution, was not altered in most cases,and only in a m~all number of 
expcrimunts WaS it  slowed. ~r utcthane atmsthesia injection of rgl'~i|l itlto IJ~e i~rfusing solution led in half the 
cases to an increase in the rate an d ampli tude of respiration. 

Investigation of th.e effect of renin on the exci tabi l i ty  of the chemoreceptgrs t 0 nie0~ne. In expeH.ment~ 
by O.S. Merkulova and M.Ia. Ruiner [3] it  Was shown that as a result of the action of renin on the chemo~ ceptor$ 
of the small  intestine and kidneys their reaction to acetylcholine was modified. Injection of acetylcholine after 
renin in a l l  the experiments caused, in place of a brief rise in the blood pressure, a more prolonged pressor e f -  
fect, continuing for 2 minutes and even longer. It remained unexplained whether the sensitivity of the receptors 
was changed by the action of renin only to acetylcholine or to other chemica l  stimulants also. For this reason 
we tested the action of nicotine on the chemoreceptors of a 10op of small  intestine before and after injection into 
the perfusing solution of 2 to 4 portions of renim 

In the .najoti ty of experiments the action of any one concentration of nicotine was studied, but in some 
experiments both before and after the injection of renin, nicotine was injected several times in increasing eono 
cemra~ions (1 ml  of solutions 1 .10  "r to 1.10"4). With repeated injections of nicotine the interval" between them 
was not less than 10 minums. 

Fig. 1. The effect of renin on the exci tabi l i ty  of the chemoreceptors to nicotine. A) 
13 hours 10 minutes - injection into the perfusing solution of 1 ml  of 1. l0  "4 nicotine; 
B) 13 hours 20 minutes - t h e  same; C) 13 hours 30 minutes - i n j e c t i o n  into the per ~ 
fusing solution of L5 ml of renin; D) 13 hours 35 minutes - injection into the perfut- 
ing solution of 1 ml  of nicotine solution in a concentration of 1- 10 "t. (Experiment 
dated November 20. 1956.} The curves represent (from above downwards): respiration, 
heart  r a t e .  blood !~essure. zero line. rate of perfusion in drops, record of stimulation, 
t ime marker (5 seconds). Note: In the kymogtam of the experiment dated Novembr 
20. 1956 the tracing of the blood pressure follows that of the heart  ram. 

In contrast to the results with acetylcholine [3]. we were unable to ob~rve  any significant change in the 
exci tabi l i ty  of the chemoreceptors to nicotine after administration of renin.  The height of the pres.~ot refl~x on 
injecti6n of nicotine after renin was diminished in  16 out of 34 experLments in comparison with the origitml 
value of this reflex. However. this reduction, as a rule, was insignifieam. 
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In 11 c a t s  the height of the presr reflex remained unchanged, and only in six experiments was a slight 
Increase in the presser effect ob./erved. In the great majori~" of experimenu fl~e latent period of reflex reaction 
to racotine and iB' duration .r no change after the administration of reran (Figure 1). 

Investigation of the role o[ the chemoreceptorr of the internal organs i n the development of tachyphylaxis.,, 
"Repeated injcc~iom of re~in into the general circulation are known to cause the development of taehyphylaxis, 
expressed as a progressive diminution of the hypertensive reaction to each following Injection of the drug, until 
it finally disappears. Since, in addition to iB humoxal effect, renin also has a reflex action, it might be sup* 
posed that tachyphylaxis is to some extent the result of change in the excitability of the lnteroceptors ~s a result 
of the frequent appearance of reran in the general circulation. 

In order to test fills hypothesis experiments were set up in which tenin was repeatedly injected into the per- 
fusing sOlution at short intervaB of time. 

In the~ experiments the renin used was prepared from the kidneys of both pigs and cats. Renin was li~- 
jetted 4 or 5 times in doses Of 1.5 to 2 ml with~intervals of 2 to 21/z minutes between the injections. 

Irrespective of whether the reran used was prepared from pigs or cats, in all 26 experiments of thls series 
the presser reflex arising from injection of tenin into the perfusing solution repeatedly and often in close mcees- 
sion was unchanged (Figure 2). 

Fig. 2. Reflex action of reran injected repeatedly into the perfusing fluid of an iso- 
lated lo0P of intestine. A.B.C,D)Injection of reran into the peffufing solution in a 
dose of 1.5 ml; E) injection of 1.5 ml of inactivated rep.im Significance of the curves 
as in Figure L 

Simultaneou:ly the effect of a state of tachyphylaxis on the interoceptive reflexes caused by injection of 
renin was investigated. For this purpose renin was injected into the perfusing solution in a volume of 1.5 ml be- 
fore and after repeated injections of this substance had been given in order to induce tachyphylaxis. 

The experiments showed that the state of tachyphylaxis does not influence the reflex action of renin: in 
six experiments r of eight the presser effect of introduction of reran into the perfusing fluid in a state d tachy- 
phyla.~is was gactically indistinguishable from the reflex caused before the induction of tachyphylax.is (Figure 3). 
Only in two cases did we observe an insignificant increase in the presser reflex to injection of reran in the stal~ 
of tachy~ylaxi$. 

The results of our experiments thus corff'trmed the possibility of reflex action of rerdn. This is supported 
a l~  by the fact that. ir~spective of the type of anesthesia, the latent period of the hypertensive reaction 
amounted to not more than 21/z to 5 ~coads, and the duration of the reaction usually varied in the neighborhood 
of 40 seconds. 

It is important 1o emphasize that the reflex changes i~ the blood pressure and respiration which we ob- 
served'were che to the specific activity of the renin itself. This was corffirmed by c~nttol experiments in wh/eh 
injection into the perfusing solution of renin inactivated by boiling or by storage for aday  at room tempcramrn 
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did not produce any change in the blood pressure or respiration (Figure 2). 

In evaluating the results of the first se~cs of experimenu it must br remembered that repeated injections 
of e, icotine into the i~fus~ng solution in general reduce the excitability of the receptors to this drug. Evidently 
the diminution in hhe presser reflex observed in some expcrimenu was due in the first piace to this fact and not 
to the ,lxcifir action of r~ran. This view is supported by the fact that the duration of the presser reaction to ni- 
cotine was not changed after the action of renin, in contrast to the result~ obtained by the use of acctylcholine [3]. 

Fig, 3. The reflex action of reran during a state of tachyphylaxis. A) 14 hours 15 min- 

utes -injection of 1.5 ml tenin into the perfusing solution; B) 14 hours 20 minutes - 

injection of 1.5 m! reran into the femoral vein; C) i4 hours 23 m~nutes - the samt~ 

D) 14 hours 26 minutes "the same; E) 14 hours 30 minutes - injection of 1.5 ml of 

reran int~ the perfusing solution. Significance of the carves as in Figure I. 

We were unable to discowr an)' manifestations of tachyphylaxis after the ret~awd action of renin on ~he 
receptors of the isolated loop of intestine. 

SUMMARY 

Acute experiments were performed on cats. The loop of the small intestine isolated with respect to the 
vessels was pcrfused by reran prepared from the kidneys of pigs o~ cats. It was established that reran, thus intro- 
duced, caused an increa~ of the blood pressure, 

Preliminary introduction of reran into the perfusate does not change ~ sensitivity of the chemoreceptors 
of the organ to rAcotitm. 

In differenc~ to the administration of rerAn into the getmral circulation, numerous and frequent (with the 
intervals of 2 to 2.5 minutes) introductions of reran into the pcrfusate never caused tachyphylaxis, 
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