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The previous comm~.:~ation [1] presented material characterizing the change in electrical activity in the 
peripheral segmenU of the imt~tinal nerves upon the/ntrod~ct/on of Jaicotlne and acetylcholine in a liquid pc.r- 
fusing the ve~els of the i s s u e d  intestine. With this, along with the reflex changes in blood pressure, we ob- 
served the emergence in t ~  nerves of the intestines of impulses of a relatively slow type with an amplitude up 
to 35 ~ v and a frequency ~ ~0-gO herr,  arbitrarily defined by m as ILhe "slow" impulse. ._ 

The cormcction was etc~blished between reflex blood pressure (Fc~ssot reactions) and the emergealce of  
this kind of impulse through. -the effect of the Ind/camd chemical sti~aull changes. 

In this investigation, ~-e studied the changes in elect~cal  activhy of the intestinal nerves with the develop- 
merit of the depresr, or r e ~  of blood p tessu~ 

The appearance of suc_~ reactions by the effect of novocaln on the intestinal receptors, on its introduction 
into the flow of the liquid ~-~erfusing the ve.~els of the intestines, and also ,ruder the influence of carbon dioxide 
in conditions of disturbed L~..estinal metabolhm induced by monoiodoacetic acid, was demomuated in the in- 
vestigations of V. N. C h e ~ o v s k y [ 8 ] ,  and them of V. A. Lcbedeva and V. N. Chem/gowky[b']. 

Subsequently, the p h ~ l o g i c a l  mechanism of the depressor rca~.~.lons was studied in the Works of V. A. 
Lebedeva [2-4], who on the ~:~xsis of her findings, without applying the electrophyxiological method, arrived at 
a conclusion concerning t ~  absence of a special depressor impulse. The author attributes the deve!opment of 
the depre~0r effect under t:~e influence of carbon dioxide, to the de~:rease or full cessation of the pressor tome 
impulse. 

The  variation in the e~ect  of carbon dioxide on the intestine in normal conditiom, and in conditions of 
dist0rbance of the ti,~n : ,~-tabolism by introducing monoiodoacetie acid, is to be explained, in the view of 
V. A. Lebedeva [5], by rh~.~ ~-ncreased m~Donsiveness in these conditions cf the tissue receptors to a different 
kind of chemical sti:nuli: ~;uch an increa,e in the responsiveness was demonstrated experimentally by the 
a~uthor. V. A. Lebcdeva ,~.~e.rved an Increase in blood pressure reflex reactions to the effect of chemical 
stimuli (nicotine, sGdium ~.~carbonatr potassium chlori~c) after hmodt~ctio:t of mouoiodoacetaxes into the in- 
testine. The thre;bola :k~-~ of t h e e  sthmfli thereupon ,iL~tinctiy di nlnishcd. The author explaim the change 
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in the blood pre~me pr~sor reaction, - - ' - ' - -  under "~'^ , .n  . . . . . .  o.,,,,~ ,,,~ of carbon . . . .~a .  ~. ,!.. reeeFto. , of the 
normal intestine, a,td the blood pressure depressor reaction under the influence of carbon dioxide In conditiotw 
of disturbed intestinal tissue metabolism on the basts of the transition of the receptors from a state of excttattioa 
to a state of inhibition, in line with the conception ofN. E. Vveden~ty~tnd A. A. Ukhtomtky, that-the "apparattt80 
finding itself in a state of constant attd sufficiently strong activity, is bound more easily to fall into a state of 
inhibition, than an apparatus which is restlr.g and inactive = " 

In rite present investigation, we studied the change in the bioelectrlcal potentials of the peripheral $eg- 
ments of the nerve trunks of the mesenteric plexus and the fine nerve branches of the intestines under the in- 
fluence o[" carbon dioxide ~nd tricotine on the normal intestine, and after poisoning with a monfodoacetate.. 
The changes in the potentials in these ne.-ves was also studied under the influence of novocain, which c a u ~  
a depressor reaction of the blood pressure. 

EXPERIMENTAL M E T H O D S  

The experiments were conducted by perfusion of an isolated intestinal segment having only nerve 
with the organism. The chemical stimuli were introduced ln(o the perfusate. We reCOrded the afferent im= 
pulses of the intestinal nerves and at h~e same time registered the carotid blood pressure (by means of a mer- 
cury manometer) on a kymograph. 

The method was described lh detail in the Previous communication i l l .  Stimulation by carbon dioxide 
was carried out by replacing the oxygenated nutrient Locke-Pdnger solution by the same solution saturated with 
carbon dioxide. 

EXPERIMENTAL RESULTS 

After passage through the intestinal Ves.,eh f0r 20-60 seconds, the carbon dioxide produces, ~ is known, 
reflex changes in blood pressure in the form of an increase. This effect was d~covered for the first time in 
the experiments of V. N. Chernigovsky, and then was repeatedly Observed in the experiments of V. A. Lebedeva 
and other co-worken of V. N. Chemigovtky. 

We observed upon perfmion of carbon dioxide for 30 seconds through the vessels of the intestines, along- 
side a blood pressure pre~or reaction, the appearance of "slow" impulse of small amplitude, which we described 
earlier in relation to the in.fluence of chemical stimuli. Where an initial "quick" impulse was present, the 
latter in some experiments, under the Influence of carbon dioxide, grew in inte~Ity(FIFe It  A and B). It should 
be noted that the amplitud e of the "slow" impulse, arising under the influence of carbon dioxide, was les  than 
with the influence of nicotine an d acetylcholine. It showed more distinct changes wi~ the direct inttoduc~ott 
of carbon dioxide by injection into the blood stream in conditionS.of removal of the potentials from the veay 
nerve branch of the intestines at the point of its emergence from the intestinal wall (F/g. 1, Iow~ tracing). 

With a longer perfmion of carbon dioxide through the vessels of the intestlne~, the original basic impulse 
was suppressed to the point of complete disappearance, with-subsequent restoration to normal after perfuslo.~ of  
Locke-Ringer solution (Fig. 2). Whereupon an increase in comparison with the original basic amplitude of  the 
bioelectrical potentials was often observed. Prolonged perfusion of carbon dioxide produced suppression both 
of the "qu/ck" and "slow" impulse,. 

Of special interest is the study of the electrical activity of the nerve branches of the intestines trader the 
influence of the stimuli already investigated by us on the basis of treating the intestines with monoiodoacetic 
acid. 

The arrangement of the experiments in this case was as follows. At !first the substance, under s~dy we..e 
introduced in the ve.~els of the intestine, before treatment with a monoiodoacetate; the reflex change, in blood 
pre~ure and changes in the electrical activity of the nerve branche, of the intestines were recorded. Thea 4-5 
ml 0,01 N solution ofmonolodoacetic acid was introduced. After some time (nece.~ary in order to produce "dig* 
totted" reflexes from "poisoned" segment of" the intestine) we again studied the effect of nicotine and carbonic 
acid. The very introduction of monoiodoao:tic acid caused the appeaxance of the same kind of "slow" im- 
pulsea as with the stimuli of the other chemical substances. The effect just a~ quickly disappeared as with the 
effect of the other chemical stimuli, The basic imp,rise, after this, established itself at a somewhat different 
leveL The introduction of ~icotine in this condition produced in the nerve branches of the inte, tine, a much 
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g,e.~tcr lmp~l~ fl~an did the samc dosage of nlcoth~c on t|g"normal |ntcstiacs (Fig. 3 ,  A and B). 

Fig. 1. Change in electrical activity of the peripher~d terminus of the intestinal 
n e r v e  upon infmion of carbonic acid through the ves.~els of the ~testine$. 
A) Electrical Activity of the Intestinal Nerve before Stimulation; 13) Electrical 
Activity of the Intestin.al NerVe under the Influence of Carbonic Acid for thirty 
seconds. Significance of tracings (from top to bottom) for A and 13: Currents of  
the activity of the Intestinal lqerve, indication of Time (50 herz); for C,: Change 
in Electrical Activity ~in the Fine Nerve Branch of the Intestines upon introduction 
in the Vessels of the Intestines of 2 ml=hyl~rcaphic~solution. Curren~.~ Of the 
activity of the intestinal nerve; indication of stimulati0n (introduction of 2 ml 
hype~capnie solution), indication of t ime (50 herz). 

Under the influence of carbon dioxide in these conditio~u, to ~ethcr with the blood pressure delxessor re- 
action, we saw suppresston of the original impulse (Fig. 3, D) afte~ only 30 seconds of perfusion of carbon diox- 
ide through the vessels of ~he intes'~ines (the.re took place suppression both of the "quick" and "slow" impulses), 
Wh~e with the effect of carbon dicxide for the sam e length of time onthe receptors Of the normal intestines~ 
indicated above, there occurred a :;trengthening of the afferent impulse (see Fig. 1, B) and of the blood pressure 
pre.~or reaction. 

Upon further perfusion of car~on dioxide through thevessels oF the intestines with a monoiodoacetate 
poh<~ing, the impul~e d i s a p ~ e c ~  fully in a shorter time than wi ~ identical stimulation of the vessel: of the 
normal imestines. 
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Fig. 2. Change in electrical activity of intestinal nerve upon 
~olonged Infusion with carbonic acid in the vessels of the 
intestines with subsequent washing withLocke-Rl, nger solution 
(in the presence of "Slow" Impulses in the original conditions). 
A) Elex:tric Activity of intestinal nerve before ~Limul~tion; 
B) The same, two minutes after commencement of carbonic 
acid infusion. 
C) The same, five minutles after washlng with Locke-Ringe: 
solution. 
Significance of tricings (from top to bottom):, currents o f  the 
activity of the intestinal nerve; indication of t tme (50 hem). 

We aLso investigated the effects of novocaln in a concentration causing a small blood pressure falL The 
introduction of novocain produced a depressor reaction of the blood pressure. Recording of currents of the 
functiofiing of  the peripheral segment of the nerve trunk ~f the mesentert~ c plexus (Fig. 4, A and B) showed that 
with the effd~t of novocain the original impulse was very quickly suppr~ed.  

D I S C U S S I O N  OF RESULTS 

As our experiments show. the depressor reflexes, arising under the influence of novocain and carbon dioxide. 
in conditions of treatment of the intestines with monoiodoacetic acid, ~re related to the sup.~ssion or exclmlou 

*of the original basic impulse. It follows from the~ findings that upon de~'elopment of the blood pressure de- 
pressor reaction, no special "depressor" impulse arises, and there occurs :~uppression both of the original "slooP" 
impulse which was seen in our experiments, under the influence of the chemical stimuli on the recelxon of 
the intestines, and the "quick" Imp~Ise arising upon stimulation of the V_ate.._~ pac~ian corpuscles. 

The same conclusion was reached by V. N. Chemigovsky and V. A. Lebedeva on the basis of the~ experi- 
mental iv.vesrigatlons. They consider that the reflex fall in blood pressure under the Influence of chemical 
stimuli on the vesseh of the intestines depends on the partial or eomplel e absence of the tordc afferent Ira- 
pubes of the sensory apparatus of the 19testines. 
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Fig. 3. Change in afferent impulses of  intestina] nerve upon introduction 
in the vessels of the intestine~ of nicotine and carbonic acid in condition 
of  disturbed metabolism of  the intestine by morolodoaeet ie  acid. 
A) Electrical activity of  the afferent nerve of t~e normal intestine tlpon 
introduction in. its vessels of  300 ~ nicotine; BI electrical  activity of 
the Intestinal nerve upon introduction in the int ~stinal vessels of  100 7 
nicotine after the effect ofmonoiodoacet ie  acid, C) original e lectr ical  
activity of  the intestinal nerve 30 minutes after the effect  of  mon~lod~-  
acetic  acid.on the intestine; D) reduction of el,~.ctrical activity of  lhr 
intestinal nerve ~la a 30 second period of infmlo: ~ of carbonic acid in the 
intestinal vessel~ (treated with monoiodoaeetlc  icld). Significance o f  
tracings, same ~; in Fig. 2. 
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f'~n~.~t,,.,tl~, i.q n.n..n~..~! ~',n~dlrln~.~ _from the tee.el)tort of the lntestin~ there is a constant discharee of 
impulses, conditioning thetonus of the v~sels, which is supported by the imF-,.~,es both of the mechaao- 
receptors and the chemoreceptors. The hypothesis Concerning the existence of such a tonic impglse was put 
forward by V. N. Chemigowky [8]. 
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.fig. 4. r  in electrical activity of intestinal nerve-upon intro- 
duction of novocain in the intestinal vet;eh. 
A) Original electrical activity of intestinal nerve; B) Reduction In 
electrical activity of intestinal nerve upon introduction of I ml ~ ffD 
novocain solution in intestinal vessels. Significance of tracings same 
az in Fig. 2. 

Under the influence of nicotine, on the basis of treatment of the intestine, with monoiodoacetlc acid, we 
demonstrated the increase in the reflex blood pressure change,, and also an increase in the amplitude of the 
b~oelectrlcal potentials of the afferent nerve as compared with those observed under the influence of nicotine 
on the normal intestine.. 

Consequently, In conditiom of changed metabolism in the irltestines under the Influence of monoledoacettc 

acid,.there Is increase in the responsiveness of the receptors of th~ organ to the chemical stimuli (nicotine). 

confirms the findings of V. A. Lebedeva obtained by different experimental methods. At regar~ her ex- 
planation of the results of the experiments showing a rapid exclmion of the chemoreceptors of carbon dioxide 
on the grounds that the receptors finding themselves in a state of increased sensitivity to the influence of carixm 
dioxide, more quickly fall into a state of inhibition, we do not have sufficient Information to Judge the correct* 
nets of thb hypothesis. Starting from this hypothesis, one should expect before the development of the blood 
pressure depressor reaction upon t.he introdaction of carbon dioxide, that tn a somewhat earlier, stage of the 
effect ofmonoiodoacetic acid, there should take place a strengthening of  die pressor impttLsadon upon intro- 
duct.ion of carbon dioxide. However, we have so far, not observed the str~-.ngthening of the intensity of the im-  
pulse under the influence of carbon dioxide in these conditions. The eximrtmental investigations in this direc- 
tion are continuing. 
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