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The results of experiments described in, the first communication [1] showed that the action of the Shiga 
dysentery toxin on the mucosa of a perfused section of the intestine of an animal poisoned with the same toxin 
produced changes in the intensity of reflexes from intestinal chemoreceptors. 

It remained unclear whether these changes were camed by the action o r the toxic group of the toxin or by 
enhanced sensitivity to Its antigenic group. The present work is concerned with elucidation of flaese questions. 

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

A total of 26 experiments was carried out on cats; in 5 of these the animals had had a preliminar-] admin- 
stration of anatoxin, in 15 the animals w~.re in a state of dysentery intoxication and in 6 the animah had been 
immunized by dysentery toxin 3 days prior to the experimenL Anatoxin was prepared by addition of formalin 
to the toxin used. 

In the first series of experiments the animals received ana~oxin subcu~r, eously (24 hours prior to the ex- 
periment) In doses corresponding to 20 lethal mouse doses per 1 kg body weight. In one experiment the dose of 
anatoxin corresponded to 40 lethal dow.s of toxin per I kg weight. 

Two groups of animals were used In the second ~eries of experiments. The first group (6 experiments) was 
given toxin subcutaneously 4-6 hours prior to the experiment, the second group (9 experiments) was given the 
to~in subcutaneously 24 hours prior to the experiment. 

The third series of experhnents was performed on animals which had been immunized by five administra- 
tions of anatoxin at 5 day intervals and in amounts coxresponding to 60 lethal doses of the toxin (14-17 lethal 
doses per 1 kg body weight). Fourteen days after the last dose of anatoxln the animals were given 30 lethal 
doses of toxin subcutaneously on two consecutive days (a total of I4-17 lethal dose.~ per I kg body weight), A 
critical experiment was performed on the fourth day. 

As in the previous experiments, perft~ion of an ln~sdnal  loop was used In the present work. The toxin 
and anatoxin were introduced into the lumen of the perfused segment of the intestine. 

The order of experimental procedmes remained as before [1]. 
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EXPERIMENTAL RESULTS 

In all the 5 e x ~ r l m e n u  of the first ~ l e s  lnuoductaon of anatoxin into the lumen of the intestine eaerte~ 
no effect on hhe pze~or reactions elicited by subsequent imroduetlon of nicotine into the vesseh. 

la fot~ expcrtmenu in~c~duction of anstoxfn seas followed by appltca~on of toxin m the tntestlrml mucom. 
In one of ~-~ese experiment3 a slight increase tn the reflex blood pressure reaction w:s noted (a rise of 2 mm Of 
Hg). In the remaining exp~ertment: the reflexes were unchanged. Increase of arterial blood pres,um was elicited 
tn these expertment~, as In the ease of healthy animals, by the ~ddition of 1 ml  nicotine in dilution 1 x 10 "l 
( 1 F) to the pcrfuslon fluid. 

At au~p~y no ehange~ were fo~.md in the internal orgam. 

Figure 1 shows the kymogram, of on~ of thes~ experiments. Th, initial stimulation of tile intestinal loop 
receptors by nicotine (4 F) gave tL~ to an lncreas, in ~ztertal blood pressure equal to ~ mm Hg." Introduction of 
anatoxin ( | t) into the intestinal lumen did not catuse a rise in blood presage or stimulation of respiration. The 
magnitudr of reflexe~ to nicotine following introduction of anatoxin remained as before ~ 8-8 mm Hg(b). Re-" 
flexe~ of the same magnitude were obtained in the course of 52 minutes following introduction of the anatoxin. 

Hg. 1. Reflex reactions In a cat in exper~nent ~,lth preliminary administration of 
anatoatn in do~e corresponding to 18 doses lethal for mouse per 1 ~g body welghL 
Records from ~ o v e  down: arterial blood pres,.are, lrdflal level of arterial blood pres- 
sure, respiration. J-ase llne of manometer, stimulus marker, ffme marker (2 seccmds)~ 

I _ a~n, Lnlsgatton of anatoxin, [ 7  administration of toxin, | - n i c o t i n e  4 7. 

Application of toxin to the intestinal muco~  ( j s) caused no change in the magnitude of reflex blood 
pre.*sure and resptratlon re~xctiont. 

It could thul be eonc!~ded, on the basis of this ~ertes of experiments, that int~oduction of anatoxin as well 
as of toxin into the ~testinal lumen of animals which had prevloudy received anatcxin dad not lead to changes 
in pressor reaction, of grterial blood l)ressure In eesponv~ to introduction of nicotine into the vessch. 

Consequently. t~ho~ change~ which were obtained when toxin w~s given to aramah which had been pre- 
vious!y given th~ = m e  toxin subcutaneou~Iy we:e caused by the state of dysentery intoxication and not by the 
action of ~he antigen group of ~e  toxin. 
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The ~eeond series of experiments was carried out on animah In a state of dysentery Intoxication. Six 
exlmrlrnents in this ~eries were performed on animals which received toxin 4-8 hours prior to the experiment 
(~0-~0 lethal mouse doses per ! kg body wet#t). The remaining ~ snirnah were taken for experiment 24 hotlt$ 
af t~  receiving the toxin. The dose was 15-30 lethal mouse do~s per I hg body ~etghL 

Fig. 2. ~ e x  reactJon~ h~ a e ~  foi1owt~,g preliminary admL~ ~ t t o a  of d)~en~er,/mxta 

i s  (85 lethal mou~  d ~ s  per 1 hg body weight). 
Records th~ ~ m e  ~s in Fig~ 1. Tir~e m~rlcer (5 seconds), ~ - lm~oduc~on of nlcoffLne 

40 7, 

Introduction of anatoxln In~o ~he Iv~nen of the perfused Intestinal loop did not change ~he reflex armrial 
blood pressure reaction to nlcodne irltrod~ced law the blood ves.~eh of the same loop in a single one of the 8 
expertme.nts. Since hhe magnitude of ~,,e reflexes remaL~ed unchanged, 30-40 minutes later toxin was introduced 
i~to the h-~tesflaal l~.mle~ L,l 4 experlme~t~ ghis led ~o increase of reflexes to nicotine as compared to the initial 
valugs. In two experh~eaU ~here was no c)'~*nge in reflexes to nicotine, t~o changes were found In the internal 
organs of fl~e~e anlmals at autopsy. 

The cha~ge~ ~e~cr~.bed above are preee~Ited in F!g, 2. Introduction of 40 y nicotine into the vesseI~ of the 
inte~t~na! loop w ~  acco~panled by reflex rise of arterial blood pressure by 14 mm Hg. Following appllc~tion 
of az~a~laf l , |  ~) to t~he muco~a of the perfused loop the reflexes remained unchanged over a period of 30 minutes, 
After 30 mlnu~{ (fol.lowing introduction of anatoxin) the reflexes to nicotine ;ose to 24 mm Hg with an unchanged 
level of arterial blood press~e. It is unlikely that this riS~ could be connected with the action of anatoxin since 
u, uaily restoration of altered reflexes was observed after 30-40 minutes. Against this background toxin'w=; i~iv~.~tt 
~[t) {1~0 lethal do~es) 45 minutes after the Introduction of anatoxin. Nicotine was given 1 minute after the toxin 
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and elicited a prolonged rise of blood pressure o[ the same magnit0de. In 10 minutes the reflex to nicotine 
reacheo 32 mm tlg, exceeding by 8 mm Hg tile level of the Initial reflex. Deepening of narcosis ( ] t} did not 
lower the magnitude of the reflexes. The experiment was completed 1 hour after administration of toxin. The 
reflex rise of arterial blood pressure to admimsta'atlon of nicotine was long la;ttng and reached 45 mm Hg. e x -  
ceeding the level of arterial blood pressure increase prior to application of toxin to the mucosa of the intestinal 
loop by 21 ram. 

In 9. experiments of this series, performed on the second day of intoxication, enhancement of reflex re- 

a c d ~ s  to nicotine under the itffh~ence of anatoxln was observed in one case only. In the remaining 8 experl- 
mel~s ~e  reflexes were unchanged. 

This whole ~rtes of experiments gives grounds for concluding that the state of Intoxication does not alter 
pre~sor reactions of arterial blood pressure to nicotine following Introduction of anatoxln Into the lumen of the 
intestinal loop. 

It can therefore be postulated that in dysentery Intoxication the sensitivity of intestinal chemoreceptors to 
the an t ig~  group of the toxin remains unchanged while their sensitivity to the toxic group increases. 

The third series of experiments (6 experiments) was carried out or. animals in which the dysentery toxin 
was introduced against the background of antitoxlc immunity. The animals' behavior revealed no signs of 
intoxication. At autopsy no changes in internal organs were found In 5 of the 6 animals. Only in one animal. 
which had received a very large do~  of toxin (43 lethal mouse doses per 1 kg body weight), there was slight 
edema and hyperemia of the mucosa in the proximal part of the large intestine. In the same case application 
of toxLn to the mucosa of the intestinal loop was accompanied by enhancement of reflexes to nicotine (10 7 and 
4 7). In the other 5 experiments introduction of toxin into the intestinal lumen did not lead to any changes of  
the pressor regcflons of arterial blood pressure. 

Figure 3 shows kymcgrams of an experhnent in this series. Throughout the whole experiment (over one 
hour) the initial magnitude of the reflex reactions to 4 7 nicotine (4 mm Hg) was maintained despite two intro- 
ductions of the toxin into the intestinal lumen ( [ t I t ) .  

In this series of e~periments the threshold to nicotine stimulation was above 1}-~(in 2 experiments - 4 ~. in 
4 ex~erlments - I0 ~). Such Iowet-ing of ~nsitivity to a nonspecific stimulant (acetylchoUne) in the presence of  
immunity has been noted previously by G. Rashkova and co-worP.ers [2]. 

In the lat.ter experiments the repeated introduction.of anatoxin cou}d create conditions of sensitization to 
dysentery antigen. However, application of dysentery toxin to the Intestinal mucosa in these experimentsdid 
not affect the magnitude of reflex reactions to nicotine. This can, evidently, serve as procf of lowered sensitivity 
, f  intestinal chemoreceptors to dysentery toxin in immunized animals~ which is also manifested ly i the absence 
of clinical signs of the disease. 

Similar lowering of sensitivity of intestinal vascular receptors to dysentery antigen was obtained by A. G. 
Skavronskaya [3]. 

Experiment.s on cat~ reported by G. Rashkova and collaborators also revealed lowering of sensitivity of 
receptors i:t intestinal vessels to the Shiga dysentery toxin in immunized animals [2]. 

The present investigations give grounds for stating that substantial differences exist betweell tile actlou of 
the antigen and toxic groups of the toxin on Intestinal receptors. 

While in the state of intoxication the sensitivity of receptors to the dysentery toxin ts a oparendy increased 
[1], this sensitivity is lowered in antitoxlc immunity. 

It is possible that lowering of receptor sensitivity to the toxin in immunized animals determines to ~ m e  
extent the fact that these animals are not susceptible to the disease under the influence of the specific pathogen. 

S U M M A R Y  

In cond~.tion of dysenteric intoxic2*ion, cllanges of reflexes from the chemoreceptors of intestines are due 
to file toxic, not the antigenic group of the toxin. In animals immunized by dysenteric anatoxin the sensitivity 
of intestinal receptors to dysenteric toxin is decreased. 

i';43 



LITERATURE CITED 

{1] 1. P. Myagkaya. Byull. EksptL i]lol, t Med.. 43, No. ~, 77-82, 1967." 

[7] G. Rash~ovt. B. Rybova. g .  Ra~hke et aL Czechoslovak Physiology,,,?., 1"4o. 2, 203, 195"J. 

[3] A. G. $kavreo_tkaya. Thesis. "Certain Problems of P~ogeneds of Flex.'~cr Bacillary Dysentery',-- 
Moscow0 1983. 

: Orlgtnal Rupiah pagtn~Uon." See C.B. TrAnsladon. 
*. In Ru.~tan. 

1344 


