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In previous reports [1, 3, 4, 5] it has been shown that the parenteral injection of streptomycin depresses
reflexes from the chemoreceptors of the small intestine, spleen, kidneys and the tissues of the hind limb.

According to reports in the literature, the conducting pathways from the chemoreceptors of the zones men-
tioned above pass through the spinal cord [2, 8, 9, 11]. In this connection it is important to ascertain the charac-
ter of the effect of streptomycin on the reflexes from those reflexogenic zones from which the conducing path-

* 1In Russian.
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ways lead mainly direct to the medulla oblongata, missing the spinal cord. A zone of this sort, in particular, is
the interoceptive zone of the pericardium, As shown by a number of workers [2, 6, 7, 8], the main bulk of afferent
impulses from the receptors of the pericardium reach the central nervous system by the aortic and vagus nerves,
missing the spinal cord.

EXPERIMENT AL METHOD

Experiments were performed on cats under urethan anesthesia. The level of the arterial pressure and the
respiratory movements were recorded by the usual methods,

In order to study the reflexes from the receptors in the pericardium, Drinker's method was used [10].

As a stimulant of the pericardial chemoreceptors we used nicotine in a dilution of 10™%to 107° which was
injected in a volume of 0,3-0.5 m! into the pericardial cavity, and then washed out with warm physiological
saline. In each experiment several dilutions of nicotine were used. The mechanoreceptors of the pericardium
were stimulated by a stweam of warm physiological saline directed at the pericardial membranes always in the
same force and volume. Reflexes from the chemo- and mechanoreceptors of the pericardium were in most cases
shown in the form of depression of the arterial pressure, increase in the rate of respiration and in its amplitude,
Less commonly there was an increase in the level of the blood pressure.

In some of the experiments the threshold of excitability of the tibial nerve to stimulation with an electric
current was determined in addition. Streptomycin (sulfate or calcium chloride complex) was in most cases in-
jected intravenously in a dose of 70,000-127,000 units, but in some cases was injected intramuscularly in a dose
of 2560,000-400,000 units, After 5-20 min, and then after each 10-20 min repeated examinations were made of
the excitability of the receptors of the pericardium to chemical and mechanical stimuli under the influence of
the antibiotic,

EXPERIMENTAL RESULTS

The effect of streptomycin on the reflexes from the receptors of the pericardium was studied in 12 experi-
ments. :

In 2 experiments the effect of the antibiotic (400,000 units intramuscularly) was studied on the reflexes
from the chemoreceptors of the pericardium to nicotine in a dilution of 1: 1079, In both cases the magnitude of
the original reflex (depressor) gradually diminished, and one-and-a-half hours after the injection of streptomycin
the reflex to nicotine was found to be completely suppressed (Fig. 1).
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Fig. 1. The effect of sireptomycin on reflexes from the chemoreceptors of the pericardium
caused by nicotine. a) Original reflex; b, ¢, d) gradual development of complete suppression
of the reflex as a result of streptomycin injected inwamuscularly in 13 hrs in a dose of 400,000
units, Interpretation of the curves (from above downwards): respiration, arterial pressure, time
marker (5 sec), stimulation marker,

In 3 experiments the effect of streptomycin was studied on the reflexes from the chemoreceptors of the peri-
cardium caused by nicotine in a dilution of 1: 1078, One hour after the intravenous injection of streptomycin the
reflex was distorted, In 2 experiments after injection of the preparation intramuscularly the reaction to nicotine
diminished to 60 and 63% (after one-and-a-half hours),
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Fig. 2. The effect of streptomycin on reflexes from the chemoreceptors of the pericardium
caused by injection of nicotine in a dilution of 1:; 1077 (0.5 ml). a) Original reflex; b, c, d,
e) suppression and subsequent partial restoration of the reflex after administration of strepto=-
mycin (injected intravenously in 12 hrs 14 min in a dose of 100,000 units), Interpretation of
the curves (from above downwards): blood pressure, time marker (5 sec), stimulation marker,
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Fig. 3. The effect of streptomycin on reflexes caused by stimulation of the mechano-

and chemoreceptors of the pericardium. a) Reflex caused by stimulation of the mechano-
receptors; b) weak reflex caused by stimulation of the chemoreceptors (nicotine 1; 1078,
0.5 ml); c) clearly marked reflex caused by stimulation of the chemoreceptors (nicotine,
1: 10'5, 0.3 ml). Tracings 2,band ¢ were made before the injection of streptomyecin,
The next tracings d, e and { were made after the injection of streptomycin. The reflex
caused by stimulation of the mechanoreceptors (d) was preserved. The reflexes caused by
nicotine are absent; g) reflex caused by stimulation (T‘ ) of the peroneal cerve by an elec-
tric current. Interpretation of the curves as in Fig, 1.



In 7 experiments the effect of injection of streptomycin was studied on the reflex caused by nicotine in a
dilution of 1:1077, After the administration of the antibiotic the reflex to nicotine was completely suppressed
in 2 experiments, and in 4 cases the reflex was considerably weakened (Fig. 2).

In 7 experiments the effect of streptomycin was studied on the reflex causéd by nicotine in a dilution of
1:107%, Under the influence of streptomyein the original reflex completely disappeared or was distorted (became
pressor instead of depressor) in 4 cases, and in the remaining experiments it was considerably reduced. The maxi-
mum suppression of the reaction to nicotine was observed in 4 experiments at the beginning of the test — from 10~
20 min after injection of the antibiotic. In the remaining experiments this effect began somewhat later — after
40-60 min.

In 4 experiments the effect of sireptomycin was studied on the depressor reflex caused by nicotine in a dilu-
tion of 1:107%, After intravenous injection of the antibiotic the original reaction was reduced in every case,
although to a lesser degree than after administration of nicotine in higher dilutions,

In 9 experiments the effect of streptomycin was studied at the same time on the reflexes from the chemo-
receptors (the results of these observations have been given above) and from the mechanoreceptors of the peri-
cardium,

The original refiexes from the mechanoreceptors of the pericardium were depressor in every case. Under
the influence of streptomycin in 6 experiments the reflexes from the mechanoreceptors of the pericardium dimi-
nished slightly, while in 3 experiments they increased. Thus in the majority of cases streptomycin has no obvious
suppressive effect on the reflexes from the mechanoreceptors of the pericardium, At the same time the reflexes
from the chemoreceptors were severely suppressed (Fig. 3). The different resistance to streptomycin of the reflexes
from the chemo- and mechanoreceptors will be even more obvious if we follow the progress of the changes in the
reflexes from the mechanoreceptors of the pericardium during the period of action of the antibiotic. In the majority
of cases suppression of the reflexes from the mechanoreceptors of the pericardium was transient, and the reflex
quickly regained its original magnitude or even exceeded it.

The different effects shown by streptomycin on the reflexes from the chemoreceptors and mechanoreceptors
of the pericardium did not depend on differences in the magnitude of the original reflexes. Thus in the experi-
ments in which the reflex fall in pressure on stimulation of the mechanoreceptors of the pericardium was from
6-9 mm Hg, under the influence of the antibiotic it either increased or briefly and insignificantly diminished.

In contrast to this, the reflexes from the chemoreceptors to nicotine, which were far more pronounced, were sup-
pressed completely or reduced by streptomycin,

In order to discover the nature of the suppressive influence of streptomycin on the reflexes from the chemo-
rectpors of the pericardium, in some of the experiments at the moment of greatest suppression of these reactions
the threshold of excitability of a peripheral somatic sensory nerve (the tibial) to stimulation with an electric
current was determined.

It was established that at the period when the excitability of the vasomotor center to impulses from the chemo-
receptors of the pericardium was shown to be considerably suppressed by the effect of the antibjotic, its excita-
bility to impulses from the tibial nerve still remained sufficiently high (Fig. 3,8).

In experiments in which the chemo- and mechanoreceptors of the pericardium were stimulated, not only
vasomotor reflexes but respiratory reactions were also observed,and in most cases these took the form of increased
amplitude and rate of the respiratory movements. Under the influence of streptomycin the reflexes acting on re-
spiration were changed most commonly parallel with the reflexes acting on the blood pressure, In some cases it
could be seen that the reflexes from the chemoreceptors on respiration were suppressed more quickly and inten-
sively than those acting on the blood pressure.

The results of the observations carried out prove that streptomycin injected parenterally exhibits a marked
suppressive action on the reflexes from the chemoreceptors and a much less pronounced action on the mechano-
receptors of the pericardium. From the resulis obtained it follows that streptomycin suppresses the reflexes from
the chemoreceptors also in the case where the afferent pathways pass mainly direct to the medulla oblongata,
missing the spinal cord.
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The observations quoted in the present paper confirm yet again the hypothesis which we put forward pre-
viously that streptomycin suppresses reflexes from the chemoreceptors as a result of the effect which it exerts
on the afferent part of the reflex arc in the central nervous system, commencing with the chemoreceptors.

SUMMARY

short-term experiments were performed on cats under urethan anesthesia. The effect of streptomycin ad-
ministered parenterally on the reflexes from the pericardial chemoreceptors and mechanoreceptors was studied.
Intravenous injection of streptomycin in the dose of 250,000-400,000 units and in intramuscular injection of
70,000~127,000 units completely depresses or considerably inhibits the reflexes from the pericardial chemore-
ceptors caused by nicotine. However, in the majority of experiments no depression of reflexes appearing in stimu-
lation of pericardial mechanoreceptors was noted in similar experimental conditions, At times only an insigni~
ficant decrease of these reflexes was revealed.
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