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Cerebral circulatory changes are brought abou: both by vasomotor mechanisms and by changes in the general
arterial pressure, In experiments, the latter are so intense that they mask the cerebral circulatory control mecha-
nisms to the arteries of the brain itself, It is on this account that the idea has continued until now that nervous con-
trol over the cerebral arteries is very weak, and that the circulation within the brain is determined chiefly by the

general arteriaj pressure [10, 11}

In studying the compensatory reactions of the cerebral circulatory system {1, 2] in rccent years we have been
able to demonstrate a number of local vascular mechanisms for controlling cerebral circulation, as follows: a) the
mechanism of the regional cerebral arteries (internal carotid and vertebral arteries), which play an important part in
compensating for certain circulatory disturbances arising through stasis of blood within the brain {2], in cdema of the
brain originating fromn a number of causes [6, 7] and in terminal conditions {5}; b) the mechanism of the pial anteries,
which bave principally a nutritive function; they arc responsible for the cerebral circulatory changes associated with
its blood supply demands {4, 6]; ¢} the miechanism for regulating the flow of blood from the cerebral sinuses, which
is involved only in extreme conditions when there is gross interference with the supply of blood to the brain, as, for
example, in terminal conditions [5}, or when the aorta is teinporarily occluded,

In a further study of nervous and humoral vascular control mechanisms we encountered the following serious
difficulties: reflex influences and the action of drugs or physiologically active substances cause such great changes
of the general arterial pressure that it becomes impossible to measure the influences on the cerebral vessels enume-
rated above. In many cases, a blood pressure compensator [3] is of no avail,

The object of the present investigation has been to find a more effective method of stabilizing the pressure in
the aorta. After a number of experiments, we have been able to develop a chest-head preparation which satisfies our
requirements,

All blood vessels of the peritioneal cavity and limbs are eliminated from the circulation, so that the animal
becomes deprived of the greater part of the effector mechanisms by means of which the cerebral vasomotor centers
are able to change the general blood pressure (these vascular regions contribute a considerable proportion of the periph-
eral resistance, as well as changes in the volume of the blood stream), 1In the operation, the subclavian arteries and
veins on both sides are ligatured at their exit from the thorax, In addition, the abdominal aerta and caudal vena
cava are ligatured immediately beneath the diaphragm, The only remaining functional system is that of the head
and chest, and only the following effector mechanisms which could change the aortal pressure are retained: the heart
(changes of the minute volume of the blood), and also the arteries of the head, neck, thoracic walls {changes of peri-
pheral resistance), However, their activity is eliminated by a blood pressure compensator whose cannula is introduced
into the abdominal aorta immediately beneath the diaphragm (Fig. 1),

We have used the chest-head preparation since 1959 to study cerebral circulation, We have already used mote
than 40 rabbits preparcd in this way, and have shown that in most cases® the animals may survive in good condition
for 2-4 hours, If the compensator opcrates normally, the pressure in the aorta remains constant cven when, for ex-
ample, 50-100 pg of adrenalin or of acetylcholine are injected into the blood stream, or when powetful electrical
stimulation is applicd to the sinocarotid receptor region,

—————————

®Except for a few weeks in spring and autumn, when the operations are not well tolerated,
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The present shortcomings of the chest-head preparation can be eliminated, The absence of adrenal hormones
in the blood can be made good by an adrenalin drip, ot by introducing the cannula of the compensator into the ab-
dominal aorta caudal to the adrenal arteries, after tying off the uterine, superior mesenteric, and renal arteries, Un-
wanted impulscs from the receptors of the ischemic organs of the abdominal cavity may be blocked by spinal an-
esthesia at the corresponding level,

Fig. 2. Change of resistance in the regional
cerebral arteries caused by temporary oc-
clusion of the trachea of the chest-head pre-
paration, Curves, from above downwards;
aortal pressure; blood pressure into the circle
of Willis; zero pressure line; time of closure
of the tracheotomy tube; time marker (5

seconds),
Fig. 1, Diagram of the chest-head pre-
paration, C) Cannula of the blood pressure The chest-head preparation has been used in our la-
compensator, boratory to study reflex and other influences on certain parts

of the cerebral vascular system (see p, 7 of this journal),

As an example, we will quote results obtained by means of this preparation in studying the effect of tempor-
ary occlusion of the trachea on the regional arteries of the brain (internal carotid and vertebral arteries), Previously
[4), experiments we had undertaken suggested that the effect is to cause these arteries to contract; however, the cf-
fect had been difficult to demonstrate convincingly, because of the marked rise in general blood pressure which oc-
curred simultaneously. Owing to the good stabilization of the aortal pressure in the chest-head preparation, the con-
striction of the carotid and vertebral arteries was made abundantly clear, As can be seen from,Fig. 2, when the tra-
chea was closed, and while the aortal pressure remained constant, the pressure in the circle of Willis fell steeply, a
result which undoubtedly shows [3] that there was an increase in the resistance offered by the regional cerebral ant-
eries, The difference in pressure between the aorta and the cirele of Willis, which is an index of the resistance in
these vessels, increased in various experiments by from 14 to 100%.°  Despite the constriction of the regional cere-
bral arteries and the reduction of pressure in the circle of Willis, the venous pressure in the transverse sinus neverthe-
less rose, apparently because of a simulaneous dilatation of the pial arteries [4],

Long after the chest-head preparation had been used in our experiments, we came across the work of Dozio and
others [9] recommending the heart-lung-head preparation, However, in our opinion, the latter is inferior to our pre-
paration, on account of the fo!lowing shortcomings: 1) the thorax has to be opened, and the laige vessels it con-

-tains manipulated within it; 2) artificial respiration is necessary throughout the experiment; 3) the continuous cir=
culation of blood through a system of glass and rubber tubes has an unfavorable effect on its properties; 4) there is
no automatic stabilization of the aortal pressure,

* The effect was very weak in the presence of the "spontaneous® constriction of the regional cercbral arteries, When
the wachea was closed repeatedly, the effect weakened, and sometiines did not appear at all,
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The chest-hcad preparation which we have described has none of these disadvantages, and may be used success-

fully to study nervous and humoral contol of the cerebral vessels, the influence on them of drugs, and to determine
local cerebral circulatory regulatory mechanisms,

SUMMARY
A chest-head preparation is deseribed in which circulation is maintained only in the area of the chest, neck,
and head, and climinated in the abdominal cavity and limbs, By means of a compensator, the systcmic blood pres-
sure may be well stabilized while various effects occur, The preparation may be successfully used for investigating

the intrinsic mechanisms of cercbral circulation control, It has a number of advantages over the heart-lung-head pre-
paration recently described by Dozio,
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian joumal. Some or all of this peri-
odical litereturs may well be available in English translation. A complete list of the cover-to"
cover English translations appears at the back of this issue,
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