ELECTROPHYSIOLOGICAL CHARACTERISTICS OF THE ACTION OF
FOREIGN BLOOD UPON SPLENIC INTERQOCEPTORS

T.A, Nazarova

From the Depantment of Pathological Physiology (Chairman-Prof, A. N, Gordlenko}
Rostov Medical Institute

(Recelived October 23, 1956, Presented by Active Member AMN SSSR Prof,V, N, Chemigoviky)

When Investigating the mechanism establishing the intercceptive reflexes, great significance must te
attached to clarification of the roles played by the fndividual links of the central nervous system leading to the
completion and fulfillment of the reflexes,

According to the data of V, N, Chemigovsky [10] and his co-workers ~ V. A, Lebedeva [T}, G. A. Kovaleva
[4], as well as V, A.Alekseev 1}, in decerebrate animals, when Interoceptons of the internal crgans are stimul-
ated, there are vasomotor and respiratory responses but no basic or even substantial alterations occur, it should be
neted that with high decerebration, when tne transection is made superior to the antzrior collicull of the corpora
quadrigemina, the reflex arc coming from the interoceptors does not appear to be markedly affected,

V, N. Chemigovsky In analyzing his results came to the conclusion that the principal prerequisite for the
preservation of the interoceptive reflexes is the intactness of the visual colllculi,

Of great Interest are the studies of R, §. Vinitsi aya [2, 3] who showed the presence of a regulating in-
fluence within the hypothalamic region, this determining the intensity of the interoceptive reflex response.

The present tuvestigation used the method of recording bioelectrie potentials within certain subcortical
areas as a partial Index of the reaction of the organizm to Interoceptive irritations produced by lrrigating the
spleen with foreign species blood.

EXPERIMENTAL METHODS

The experiments were performed on dogs as shont experiments, Under cther anesthesia, the skull had
trephine openings made in it, ebonite plugs being used to close them and electrodes being Inserted through them,
As electrodes silver wires were used, their diameter being 0.2 mm and thelr manufacture fellowing the method
cf A, B. Kogan [BL

The precise place of insertion of the elcctrodes was detentnined by studying anatomic preparations of the
fixed brain with the additicnal aid of serial frontal sections, as well as by histological studies of the areas where
the insertions were actually made,

The bioelectrical activities of the subcortical regions were registered by means of a single channel oscll-
lograph recording en photopaper moving 2,8 cmn per second, The sensitivity of the instrument ~ 2,8 pv for every
1 mm declination of the ray.

The experiments were conducted in a scieened chamber,

From the moment of inserting the electrodes into the brain tissues to the beginning of recording of the
powntials In the {ndividual experiments, frein 1.5 to 2.3 houn would elapse, This greatly exceeded the time
needed to free the subcortical EEG's from the cuments of injury (10-15 minutes) as established by A, B. Kogan[8],
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The expecunents wers degun oy aftes stablilizatton of the bachground of electrical activity,

The spieen cliculation was alio tsolated under ether anesthesia, by the method of V. N, Chemigovsky,
The foreign dlood used came from rabbits, the clitrated blood being Introduced into the perfwsate fron & vessel
swpended an the wall of the oscmogmphic chamber and allowed to flow for 5-10 minutes, thus {rigating the
spleen,

The bloelectric potentials of the subcortical structures were comelated with kymographic recordings of
the anterial pressure and were taken before and diring perfusion a2 weil as well as 5, 10 and 20 minutes after the
splecn had been perfused with the foreign blood,

EXPERIMENTAL RESULTS

In the experiments the electrical activities of the visual collicull {anterior, medisl and ventrel nuclef 28
well as the hilloel), the subcollicular region, the caudate nucleus, the corpora Quadrigemina and the pons
Varoli wers recorded,

It was established that perfusion of the isolated spleen by the V. N, Chcmigovsky method using foreign
(citrated rabbiy) blcod led to pumerous alterations in the enumeratzd structures,

The changes were greatest in the electothalamograms showing themselves in the increased amplitude of -
the slow waves - 3-7 cps constituting their specific characteristic (€xperiments Nos, 90, 97 and 100}, occasional
discharges of sharp, spike-like negative waves (Expt. No. 50) siow waves with sharp peaks (Expt, Not, 95 and 97,
and voltage Increases of all components of the electrothalamogram,

These changes coincided with the beginning of the perfusion, the electrothalamogram quieting by its end
(Fig. 1}.

|
|
|
|
|
1
|
{
|
|
“a—-ﬂl

didn i bas R

Fig. 1, Bicelectrical activity of the thalamic region In the dynamics of stimulation produced
oy foreign blood stimulating the spieen interoceptors (Expt, 95, October 12, 1952). Dog weigh-
ed 22 kg,

Tracing records electrical activity of the ventral nucleus of the visual colliculus; a) before
perfusion of spleen with foreign blood; b) during imigation; c) at end of perfusion, Time mark-
er(1/ 20 second),

In the instances described, the fntroduction of the rabbit blood Into the perfusing fluld led to a sharp
reaction on the part of the cardiovascular sysiem, the response having a pressor-depressor character,

In those experiments where tie background activity was characterized by low amplitude bicelectric waves
(Expus, Nos, 373, 105, 108 and 110), perfusion with foreign blood did not provoke activity changes, The hema-
dynamic response in these cates was also feeble,
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Fig. 3, Bloelectric activity of the pons Varoll in the dynamics of the effect of foreign
blood perfusion upon the splenic Interoceptois (Expt, No, 85, December 10, 1859, Dog
welghed 22 kg,

Record of electrical activity: a) before firigating spleen with foreign blood; B from the
beginning of the frrigation; <) at end of lrrigation,
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Under the conditions of our set-uvp, the experiments failed o show a strdct paralleliam in the bloelectrical
slrerations of tome of the brain reglons studied, Thus, perfusion of spleen with foreign bleod increzsed the blo-
electrical activity of the pad of the visual colliculus in some instances when the head of the caudate nucleus was
completely wireactive, and vice vena,

In one of our experiments (No, 1163) the blood appeared to have no Influence on the nature of the tha~
lamogram, yet the potentials from the nucleus griseus revealed a sharp Increase in amplitude (7 and 8 fold} ,
golng on Inio ag ®electric storm®,

Along with this the complex method of potential recordings has succeeded in establishing the presence of
a single direction of the EEG changes of the centzal region of the thalamus and the grey matter in the left wall
of the third ventricle (marked rise in electric potentials along with a pressor anterlal response} which, in all Hke-
lihood, indlcates a single nerve process underlylng the activity,

All this gives us the right to postulate that stimulation of splenic interoceptors with foreign bleod under
the conditions of the perfusica experiment leads to complex functicnal alterations in ali the divislons of the brain
investigated, This Is reflected by the EEG tracings taken from the braln divisions studied,

The changes met with In assoclation with lateroceptor stimulation of the splzen by means of foreign
bloed perfusien cleatly reveal electrical activity In the thalamic reglon with frequent spiking, indicating that they
are not only a reflection of local changes assocfated with synaptic sitimulation (voltage alterations of the basic
components of the tracing) but 210 a reflection of afferent {mpulses going through the visual collicull to other
divistons of the brain. In this last instance we are discussing that type of cerebral activity that V. §, Rustnov [8]
calls "running waves of excitation® and which manifests {ts21f by axon-itke discharges,

Putting together the electrophysiologle plctures obtalned from the various subcortical levels, we allow
ourselves to suppose that the afferent impulses aroused by the action of the foreign blood upon the splenic recep-
tors direct themse‘h‘el to the subcortical regions, placing the different levels at Umes into reciprocal, at times
fnto synerglstic comelations, thus creating a whole subcortical mosaic (stimulation of some regions-Inbibltion of
others) which basically will determine the response of the organlsm to the interoceptor stimulation,

The use of stereotactic fnstruments combined with the principle of simultaneous recording of varlous po-
tentials from the subcortical regfons, analogous to the method worked out by M, N. Livanoy for the cortex of the
brain {8 will permit the answer to this whole question to be given in detall,
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It 13 interesting to ohserve that in those tstances where the EEG'S showed signs of returning to base level
activity after the perfusion, there was also observed a marked tendency for restoration of the arterial blood pres-

sure (Fig. Q.
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Fig. 2. Biclectric activity of the thalamic reglon in the dynamics of effect of perfusion
with forelgn blood of the spleen interoceptors (Expt. No. 100, December 21, 1852, Dog
vicighed 9 kg, :

Tracing recorded activity of medial hitlock, a) before perfusion of spleen; b} beginning
of perfuston; c) 10 minutes after the perfusion; ) 20 minutes after the perfusion,

During splenic fmigation with the heterophilic blood the EEG of the nuclens griseus also sharply changes
its character,

The usual picture of low amplitude thythm of 20 cps waves 3 replaced by a slow 2-6 cps ihythm, with
a voltage of from 6 to 35 pv, while by the end of the perfusion, alter the "electric sivem” -~ single slow waves
with 3 perlod from 0.5 to 1 second and a voltage of 70-75 ¢ v, altemnate with waves having a thythm of 4-5 cps.

It must be noted that in these experiments where the electrodes were sunk into the nucleus griseus we
observed 3 more marked response to the fereign blcod, which confirms the conclusion of R, §, Vinitskaya [2] as
to the Influence exerted by the hypothalamic region upen the intensity of the interoceptive reflexes,

Of intzrest were the bioelectric potential alterations in the caudate nucleus (head) as the dynamies of
splenic irritation with foreign blood unfolded, Here, as with the potentials of the thalamic reglon, there was
observed 2 comelation between sharp responses of the EEG with the hemodynamic status,

At the tame time, compatison of EEG's from the pons Varoli with kymograms of the arterial pressures
during the periog of activity by the foreign blood perfusion fails to establish any conslstent correlation, Here
there could often be seen EEG's changing in the absence of hemodynamic response to the hetesophilic blood
(Fig. 3.

Accepiing as fact that electrophysiologic changes refiect nerve processes, we attempted to record within
a single experiment the simultaneous bioelectric potentials of varfous reglons of the brain, the effort being 1o
analyze any posible intercorrelations between the subcortical regions being established while the splenic intero-
ceptors were being stimulated by the foreign blood,

As we had only a single channel installation, we could not make the recordings truly simultaneous, We
were forced to record the wavas in sequence, at intervals of §-10 seconds, switching the current at the distributor
bar,
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SUMMARY

Blectrodes wers placed into precisely predetermined subcortical levels of dogs during shost experiments,
Thelr spleeris were then perfused with rabbit blood after this organ had been humorally Isolated, The EEG tracings
wers taken simultaneously with anterial blood pressures,

It was noted that the most pronounced changes were cawed in cases where the hemodynamle sesponses
wWers slso most sapid,

The theoiy 13 advanced that the afferent stimuli from the splenic interoceptors seis up a regular mosaic
of reciprocal and synergistic subcortical afferent waves of stimuli, the sum total of thess determining the res-
pora of the organisin to the stimulus,
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