MICROBIOLOGY AND IMMUNITY

THE EFFECT OF ANTIGEN ON THE CAROTID SINUS RECEFTORS WITH
REFLEX PRODUCTION OF ANTIBODIES PHARMACODYNAMICALLY ANALYZED

A. N. Gordienko, V., I. Kiseleva, B, A. Saakov,
iI. M. Bondarev, and L, 1. Zhigalina

From the Deparanent of Pathological Physlology (Chairman: Prof. A. N. Gordienko),
Rostov State Medical Iastitute, Rostov-on-Don

(Received February 3, 1956, Presented by Academlician A, D. Speransky)

In a previous study, we proposed a new method of {sotating the carodd sinas, This method tests the com-
pleteness of {soladon by the injection of radicactive phosphorus in large doses. The experiments conducted showed
that the method we proposed guarantees complete fsolaton of the carotd slnus, so that radioacdve phosphoruy
injected Into the sinus does not appear in the blood. Having developed this method, we atternpted once more to
verify the possibility of the reflex production of antibodies; we showed that the injecton of antigens into an
isolazed carotid sinus caused, 2s a rule, the productlon of antibodies, Antbodies were produced to the'antigem
injected into the carotid sinus, but did not fonm to antigens closely related to the antigen injected,

in the same lnvestigation, we estavlished that preliminary sectioning or ligadon of the sinus nerve consider~
ably reduces the production of antbodies, somedmes even eliminating it

in tis investgation, we decided to wace the production of antibodles by injectng an autigen previously
treated with various substances int an {solated carotid sinus,

EXPERIMENTAL METHODS AND RESULTS

in the first series of experiments, the {solated carotid sinus was preliminarily treated with a physiclogical
solution, and no antigens were subsequently injected. This experimental series showed the effect of operative
intervention and of mechanically stdmulating the carotid reflexogenic zone on the titer of antibodies present in
the blood of each animal, In these and other experiments, we determined the titer of antdbodies to the bacillt
Bact, typhi abdominaliz and Bact. paracoll, "The experiments conducted on § dogs showed that the titer of and-
bodies remained practcally the same under these conditions,

Therefore, one could affinm that operative intervention alone does not materially affect the titer of 2nd-
bodies, which remains constant,

In further experiments, 21so on 5 dogs, we studied the effect of the prellminary action of sodium fluoride
ou the production of antibodies with the antigen tnjected into the isolated carotd sinus, The carotd stnus was
{solated by our method and then treated with 5% sodium fluoride, Thirty.minutes after repeated treatrneat of
the carotdd sinus with sodium flucride, we injected the typhold vaccine into the sinus, Seven days later, the
dier of antibodies to the typhold bacillus and to the puracolits bacillus was determined, The experiments showed
that the titer of antibodies to the typhoid bacillus had increased rather considerably, If the original dter of and-
bodies to the typhoid bacillus did not exceed a dilutior, of 1:20, then immun{zation {ncreased the titer in two
arimals 0 1:160, In one animal to a dilution of 1:320, and in the other two animals, to a dilution of 1:640; the
titer to the paracolitis bacillus did not change In several cases, although it increased by one dilution in two cases,
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Thesce data suggest that preliminary weament of the carotld sinus with sodium flueride has no effect on
the productivn of antibodies and, probably, that the acion of the antigen on the receptors is not realized through
change in the carbohiydrate metaboliom,

In a third series of experiments on 5 dogs, we studied the effect of Novocain on the reflex producton of
antibodies. The isolated carotid sinus was first reated with a 39, solution of Novocain, which, like the sodium
fluoride, was injected into the sinus, where it remained for 20 minutes. After this, the Novocain was extracted
and replaced by an injection of the typhold bacillus. Subsequent determinaton of the titer 7 days later showed
that prelimninary weatment of the sinus with Novocain does not check the production of antibodies to the typhold
baciilus; in three animals, the titer of antbodles tncreased to dilutions of 1: 160, in one animal it increased to
# dilution of 1:320 and in the last animal 1t reached a dilution of 1: 2560, There was no material change in
the titer of antibodies to the paracolitis bacillus,
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Change In the dter of antibodies with the antigen Injected o a carodd sinus weated
with various pharmacelogical substances,

a) Physiological solution, b) sodiwm fluoride, c¢) Novocain, d) Dicalnes e) cocalne,
f) Sovcalne; *1) original dter; 1) after 7 days; white columns - Bact, typhi abdomin-
alis; swiped columns - Bact, paracoli,

The results we obtained showed that the preliminary fnjection of Novocain does not materially affect the
reflex production of antibodies, This is explalned by the fact that Novocain fn the concentration used bas not
the ability 1o cause terminal anesthesia and therefore, when injected into the sinus, did not materfally affect
the subsequent actlon of the antigen on the receptors.

Having established this, we decided to use substances causing surface analgesta, Among these are cocaine,
Dicaine and Sovcaine,

In one serles of experiments, we {solated the carotd sinus in the animals and then injected a 3% solution
of Dicaine into it. Fifteen minutes later, the Dicaine was withdrawn, and the typhold bacilius vaccine, diluted
with Dicaine, was injected into the sinus, The results showed that the dter of antibodi=s increased to a diludon
of 1:640 In only one animal,remaining the same In two animals, while in the fourth anfimal, the titer was
reduced, and, in the last case, it increased by one diluton, The dter of antbodies to the paracolitls bactllus
was almost unchanged.

This data indicates that, in an absolute majority of cases, preliminary treatment of the sinus with Dicaine
checked the subsequent antibody production in the majority of animals, The increase in the titer of antibodies
which occurred with one animal we believe to be due to the fact that the carotd sinus receptors were insuffi-
clently anesthetized,

» Russian tzade came,
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We studied the cffect of anesthetizing the caroud sinus receptors with cocalne on 5 animals, In these
cases, the sinus was isclated by the method described above, and then 5% rocaine was {njected inte its cavity.
Twenty 1:inutes later, the cocaine was withdrawn, and the typhoid vaccine, diluted with a solution of cocaine,
was injected intw the sinus, In 4 of the 5 animals of this experimental serfes, the dter of antibodies in the blood
was compietely unchanged, and in the other animal it increased to a dilution of 1: 80 (the titer of andbodies
to the paracolltis baciilus also increased in this animal). Therefore, cocalne, Uke Dicalne, in the majority of
cases checks the producton of antibodies caused by the action of antigens on a carotid sinus anesthetized by these
two substances, Cocalne is known to cause blood vessels to constrict and, therefore, causes ihe capillaries along
the nerve to conwact when injected into the carotid sinus,

In order o exclude this possibility, we used Sovcaine in the next experimental serfes, as {t does not cause
capillaries 1o contract, but rather has the ability to dilate them. In this series, as in the others, we isolated the
carotid sinus and then injected 59% Sovcaine into it; 15-20 minutes later, the Sovcaine was withdrawn, and the
typhoid vaccine, diluted with the same solution of Sovcaine, was Injected into the sinus, Seven days later, we
dezermined the titer of antibodies in these animals and found that there was no {ncrease in the titer of antbodies,
except for an increase of one dilutlon in some animals which can be discounted, since a similar change had also
been observed In the control experiments, Nor did the tter of antibodies to the paracolitis bacillus change,
Therefore, the carotid sinus receptors lose thelr sensibility when preliminarily weated with Sovcaine and do not
react to antgenic stimuladon, The result of this {s that the antigen injected lnto the fsolated carotid sinus does
not cause the titer of antibodies to rise,

All our experiments show that operative intervention and the acton of a physiologic solutlon on the re-~
ceptors of an isolated carotid sinus do not materially change the titer of aniibodies, although the diter did increase
by one ¢ilution in some animals. Nor does treating the sinus receptors with sodium fluoride affect the reflex pro-
duction of antibodies. The titer of antibodies increased in these animals to the same extent as In the animals
not preliminarily treated. The action of Novocain on the carotid sinus receptors has lttle effect on the reflex
production of antibodies; the receptors treated with Novocain remain sensitive to antigenic simuladon, and the
acton of the antigen causes increased producton of antibodies. This is explained by the fact that Novocain does
not cause terminal anesthésﬁa in the concentration we used.

A completely dif‘ezemplctu:e was observed when the receptors of an isolated carotid sinus were treated
with Dicaine, cocalne and Sovcaine = substances which, in the concentrations we used, could definitely cause
terminal anesthesia, The receptors treated with these subsiances lost thelr sentivity to antigens, The subsequent
injection of the antgen into the isolated carotid sinvs did not gause the titer of anubodies to increase (see Figure),

The dara obtained further convince us that the acton of antigeas on the carotid sinus receptors causes the
reflex production of antibodies,

All this further confirms the part of a reflex mechanismn in the producton of antibodles from the carotd
sinus recepiors,

SUMMARY

An operation of isolation of the carotid sfnus with the following introducton of the physiologic saline into
the carotid sinus has  almost no effect on the dter of antibodies in the blood.

Preliminary treatment of receptors-of carotid sinus by Novocain and by sodlum fluoride does not change
fts sensidvity to the antlgenic stimulatdon, Intoduction of antigen on this background brings about producton
of antibodies, the tter of which reaches Lhe same level as in andgenic sumuladon without preliminary treatment

by these substances,

Treatment of receptors of the {solated carotd sinus by cocaine, Dicaine and Sovcaine causes disappearance
of the excitability of receptors to the antgenic simulation, luowoduction of typhold vaccine into the carotd
stnus which bad been wreated by cocalne, Dicaine and Sovcaine does not induce antibody production. The latter
supports the view of the reflex mechanism of production of these antbodies.
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