HYPERTENSIVE AXD HYPERCHOLESTEREMIC REACTIOHNS
IN EXPERIMENTAL CEREBRAL ISCHEMIA
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Unilateral ligation of the external and internal carotid arteries in rabbits caused an increase in arte-
rial pressure and in the scrum cholesteral concentration.
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The frequent association of essential hyperiension and of atheroselerosis and the mu!iip!icity of fact-
ors influencing their onset, development, and course are cvidence of the close pathogenetic relationship
between two diseases [§, 10, 11},

The nervous origin of many hypertensive reactions is now firmly estabiished. Changes in lpid meta-
‘bolism may also result from neurogenic action {2, 16}, and from administration of neurotropic pharmacolo-
gical azents {9, 17]. A counditioned-reflex hypercholesteremia (5] has been obtained and hypercholestere~
mia has also been found during conditioned-reflex catecholamine, renal, and refllexogenic hypertension {3).
Cercbral anoxia is one of the pathogenic agents concernad in both vasomotor ard metlabolic regulation,
Partial or complete cerebral ischemia is known to lead to acute hyperiensive {1, 8} and lo chronlc hyper-
tensive states [13, 201, Meanwhile, not only the various types of hypertension but also athercsclercsis are
accompanied as 2 rule by a disturbance of oxids-reductive pracesses {n nerve tissue {4, 7).

it can therefore be gosg&lai&d that a chronle disturbanee of the cerebral cireulation constitutes a pa-
thogenetically valid model for stedying the unity of vasomolor-and metabolic reactions in the living organism,

EXPERIMENTAL METHOD

The external and internal carstid arteries and tho small branches above the carotid sinus were ligated
on the right side in 20 rabbits under local anesthesia. During ligntion the large nerve trunks and the nerve
to the carotid sinus were carclully spared. In S rabbits o conivol mock operatlion was performed whh dlg-
-section of the vessels and fnsértion of the Hgalure, but e vessels were not tied. One month before the
operation and at intervals of 6-7 days during the D-12 months aller the operation the mean ariterial preg-
sure was measured by MeGregor's methed 18] The cufl was applied to the abdominal acria and the pulse
auseuliated In ona of the iline arteries. In the experiments with parallel meusuremant of the arterial pres-
sure In the abdominal sorta and the caroiid aftery exteriorized inlo the oull, and by tha direet method in the
aoria, the differsnce <id nol excesd 5-18 mns 1z, The sovum cholesterol conzentration in Licod taken from
the marginal vein of the ear was determined sysiemutizally by Bloor's method over a period of two moniha.

EXPERIVMEHTAL RESULTS

Despite the fact that the external and internsl carelld arteries were lgated uailaterally and the cere~
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bul sometimes the highest cholesteremin was fouad either at the tiine of the {nitial inerease (n arterial
pressure or at the height of the hypertension. By the 9th-14th day after the operation the arterial pressure
hadrisenfrom 130.4 % 7.4to 180.¢ 11 mm HE, and the blood cholestero! hudiacreasedny 713 {from 105.2 % 10.75
to 150.1£21.49 mm%). In some experiments the cholestercl conzentration was 380-100 myfs., After 39-34
days, when the arterial pressure had reached Its maximum (193:13.1 mm 11g), the cholesterol level had
fallen almost to its Initial value (116.7410.7mgk). On the 60th-G5th day of the experiment, while the hypor-
tension continued (143 & 10.8 mm) the hypercholesteremia had disapneared (98 2 10.5 mgi. In 4 of the 3 von-
trol auimals undergoing the mock operation, hypercholesteremia did not develop. Only in one case was s
transient increase In the cholesters] concentration found on the 9tli-14th day. The hypoertensive reaction in
these animals was very slight and of short duration,

The results described show the presence of a connection between vasomotor reactions and the state of
the cholesterol metabolism, This connection can be shown by producing a moderale degrae of cercbral
anoxls,

When attempting to explain the mechanism of onsel of the hiypercholesteremia, the {act must be remem=
bered that of the total sterol content about half i3 present in the brain tissue, and cholesterol accounts fo¥
98% of the stercls. It may be postulated that the hypercholesteremia which was produced is due to changea
in the processes of formation and accumulation of lipids In the brain and to an Increase in the liberation of
cholesterol into the bloed stream, as during central disturbances {14, 18], However, the sltuation is svideal=
1y not due entirely to a dirsct change in lipld metabolism in the nerve tissue as a resull of anoxia, Corcbral
anoxia affects a wide group of nervous structures, causlag excitation of varicus parts of the dlencephalon
and other regions particlpaling in regulation of vasesular tone and Intermediate meotaholiam. The incressad
blood cholestarol level may therclore be the result of chanzes in the aclivity of structures concerned in
nervous regulation. The simuliancous hyperiensive reactions confirm the cenirogenie mechanism of ths
hypercholesteremia. I hyperienslon during cerebral ischemia is regarded as an adaptive reaction, compea=
sating for the Inadequacy of tha cerabral cireulation {12}, the hypercholesieremia may be regarded in the
same light. The considerable lability of the bloed cholesterol level in patients wiih athereoscleresis In
general, the appearance of experimental hypercholesteremia only In periods of medifleation of the slereo-
type [ 15), its rapid onsct during corebral ischemia, and the rapid restoration of the normal cholestersl
level in the experiments deseribed above are all evidence In sunport of the adapiive characier of this roag-
tion,
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