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Since the important demonstration [5-10] of the part played by the regional cerebral arteries (intcrnal caiotid
and vertebral arteries) in the regulation of the circulation, it now becomes necessary to study those reflex mechan-
isms by means of which the lumen of these vessels changes in response to various physiclogical and pathological con-
ditions.

From an examination of the experimental resulis [3], the view may be advanced that constriction of the re-
gional cerebral arteries following impairment of the flow of bleed from the inacranial venous system occuss as a
result of a reflex initiated from the baroreceptors of the cerebral sinuses, The next problem is to make a dewiled
study of this reflex influence,

METHOD
The experiments were carried out under  urethane  anesthesia (up to 1 g per kg) on 16 large rabbits weighing
3.5-5 kg. Stimulation of the baroreceptors of the cerebral venous sinuses was effected by infusing into them under
pressure a fluid consisting of isotonic sodium chloride, polyglucin, and blood warmed to body temperature, First the
external jugular veins were very carefully dissected, and all their branches tied off except for the temporal connec-
tions to e transverse cerebral sinuses (Fig, 1), Infusion of fluid into the latter was ade thiough a polyetaylene
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Fig, 1. Diagram of the opcration on the of the resistance to blood flew in thesc vessels as determined
branches of the erternal jugiiarvein of arab= by simultancous recording of the blood pressute in the aorta
bit to introdnce fluid ipto the transcerse venous  and in the circle of Willis, The pressure difference can be
sinuscs and to measure their pressure without taken as a certain indicaton of the condition of the regionat
trepanning the skull, arterics only when {t s known that the pressure in the aorta
remained constant [6). However, because the latter has been
shown te fall steeply on simulation of the barcteceptors of the ecrebral sinuses,® it was not possible to prevent this
change by means of the crdinary type of compensator [6), -and therefore the present experiments wete carticd out on
a chest-head preparation, which has been described in detail in another article in this jourhal (9.

*In dogs such a fall of pressure in the cerebral sinuses has been demor;trated by N, Ya, Vasin {3}
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RESULTS
When fluid is infused into the transverse sinus, it is quite difficult 10 increase the pressure in the whole cerebral
venous system, despite the fact that in our experiments the external jugular veins were ligatured on both sides, It is
well kncwn that in rabbits the latter are important in draining the blood from the brain, The explanation of the dif-
ficulty is that apparently the well-developed collateral flow of blood passes chiefly through the venous system of the
vertebrae, However, when fluid was injected comparatively rapidly (ata rate of 0.13-0,73 ml per second, according
to the weight of the rabbit), the venous pressure in the contralateral tansverse sinus rose by 0,5-3.5 cm water,
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Fig. 2, Constriction of the regional cerebral arteries {internal carotid and verte-

bral arteries) in response to the injection of fluid into the transverse cerebral

thymus at a rate of 0,13 ml per second. Ordinates— pressure (in mm mercury),

Curves, from above downwards: arterial pressure in aorta; arterial pressure in

the circle of Willis; datum line; time at which fluid was introduced into the

transverse sinus; time marker (5 seconds), Experiment made on a chest-head
preparation.

At the same time as the pressure in the venous cerebral sinuses rose the blood pressure in the circle of Willis
fell, while the general arterial pressure remained unchanged (Fig. 2). This result indicated a constriction of the re~
gional cerebral arteries. Usually, while the venous pressure in the cercbral sinuses remained at the original level,
the condition of the arteries was unchanged (Fig. 3a), but as soon as the pressure began 1o rise there was an immed-
fate increase in the pressure difference between the aorta and the circle of Willis, indicating a constriction of the
internal carotid and vertebral arteries (Fig. 3b). It is known that the walls of the venous sinuses are rich in receptors
{1]. and it is natwral to suppose that the influence just demonstrated on the regional arteries is reflex in nature,

It may also be supposed that the increase of pressure in the venous cercbral sinuses occurs partly as a result of
the mechanical pressure exerted by the regional arteries, as was observed in the experiments by Standacher — Dalle
Aste [15]). He perfused a human head through the internal carotid artery, and found that when the pressure in the
cavernous sinus through which this artery passes was increased, the rate of perfusion was somewhat reduced, The
following facts however are evidence against such a mechanism for the effect we have described: firsuly, in our
experiments the inciease in venous pressure was small, and usually not greater than 2,5-3,5 cm water, and it would
not be able to evoke any noticcable pressure on the arteries; secondly, the possibility of a mechanical pressure from
the arteries is excluded by the anatomical arrangements in the rabbit, in which the internal carotid and vertebral
arteries do not pass through the venous sinuses; thirdly and lasdy, there was no precise parallelism between the in-
crease of pressure in the cerebral sinuses and the extent of the constriction of the reglonal arteries, The changes
occurred almost simultancously, but at the end of the infusion, and after the venous pressure had fallen, the constrice
tion of the internal carotid and vertebral arteries might continue for some time, On this account we have concluded
that when there is some increase of pressure in the venous sinuses a reflex constriction of the internal carotid and
vertebral arteries occurs, with the result that the arnterial pressure in the citcle of Willls is reduced,

It is preciscly when the baroreceptors of the intracranial venous system are stimulated that this reflex influence
on the internal carotid and veiebral anteriesischbserved; In control experiments, when the pressure in the extracranial
veins of the head was increased, this reaction of the regional cerebral arteries failed to occut, The general anerial
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‘pressure then showed a tendency to risc, whereas when the baroreceptors of the cerebral sinuses were stimulated-it
usually fell,

The reflex constriction obscrved in the regional cercbral arteiies showed the same feztures as did constriction
of the vessels of the pia mater on stimulation of the superior cervical sympathetic ganglion (4, 14]: usually it occur-
red with a relatively greater latent period, developed comparatively slowly, and still continued for some time after
the venous pressurc in the cerebral sinuses had already fallen, ®
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Fig. 3. Relationship between the cundition of the regional cerebral arteries
and the pressure in the venous sinuses, Ordinate, upper scale = pressure in cm
water, and the lower scale, ditto in mm mercury, I) Venous pressure in transverse
cerebral sinus; 1) pressure in crani2l vena cava {pressure compensator intzo-
duced into the latter); III) arterial pressure in the aniz; IV) ditto in the circle
of Willis. Below, above the §-sccond time marker — momeant of intzoduction of
fluid into the transverse sinus () 0.23 ml per second, and b) 0,32 ml per second),
at moment of recording the venous pressures. Experiment made on a chest-

head preparation,

At present it is not clear along what nervous pathways the reflex from the cerebral venous pathways onto the
regional arteries, as just described, is complet=d. Tiie iniernal carotid and vertebral arteries are known to be supp-
lied with vasoconstrictor sympathetic ncrve fibers from the cervical sympathetic ganglia (11, 12, 13).** However,
in our experiments bilateral extirpation of the superior and inferior (steliate) cervical ganglia and sympathetic trunk
did not climinate the reflex contraction of the rcgional cerebral arteries induced by stimulation of the baroreceptors
of the venous sinuses, Conscquently, the 1zifex path must be completed (always, o at any rate after cervical sym-
pathectomy) through the cervical sympathetic chain; the possibility exists that this reflex reaction involves those
sympathetic gangilon cells which are scatiered cither singly or in groups among the nerve plexuses of the major cere-

bral arteries {11, 12, 13); the reaction may be a true reflex, or alternatively a pseudoreflex at the level of the pre-
or postganglonic fibers (2],

* At first sight it {s difficult to understand why such a constriction of the regional cercbral arteries, which is a com-
pensatory reaction, is maintained for some time cven after the venous pressure (n the cerebral sinuses had fallen,
Apparently when this occurs there is a transient cdema of the brain, for which the constriction of these arterles is also
characteristic {8, 10),

**In the experiments of G, Mchedlishvili, T, Garbulinskit, and A, Gosk, whea the cervical sympathetic ganglion was
stimulated there was a marked constriction of the intemal carotid artery of the same side,
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The reflex constriction of the regional arteries, as we have described it, caused by increase of pressure in the
cercbral venous sinuscs represents a particular instance of "veno-vasomotor® reflexes, The effect is o0 protect the
brain, encloscd within the rigid cranium, from its vessels being over-filled with bloed, when flow from the latter
into the venous system would be impaired,

SUMMARY

In experiments on rabbits the baroceptors of the venous cerebral sinuses were stimulated by the infusion of fluid
under pressure which caused a reflex constriction of the regional arteries of the brain (internal carotid and vertebral
arteries), It is still uncertain along which nerve path this reflex is conducted. The effect is a veno-vasomotor re-
flex, and prevents the brain from being overfilled with blood when the outflow into the venous system would be

blocked,
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All abbreviations of periodicals in the sbove bibliography are letter-by-letter transliters
ations of the abbreviations as given in the original Russian joumal. Some or all of this peri-
odical liletzture may well be available in English translation. A complete list of the cover-tos
cover English translations appears at the back of this issue,
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