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The question of the regulatory effect of the nervous system ca the chemistry of the blood arase Jong ago.
However, up to the present the impression reigns in the literature cf pbysiology that the mechanisms which rega-
late the dynaniic constancy of the salt content of the blood lie beicw the cortex of the cerebral hemispheres {1,
25,6, 7

Our work, forniing part of the general investigation of the pr=blem of the role of the cortex in unconditioned
reflexes which is being worked out by the whole department, had a3 i3 aim to show the participaticn of the cdr-
tex of the cercbral hemispheres in the regulation of the constancy of the salt come of the plazma by their surgl+
cal elimination as proposed by E. A. Astatyan,

Eliminating the cortex of the cerebral hemispheres surgicalZy, E. A, Asratyan found a basis for 1. P. Paviovs
theorctical assumption that the cortex participates in unconditicned reflexes. ‘He showed that the action of on=-
conditioned reflcxes becomes finer, more exact and more completx under the influence of the cerebral hemis-
pheres. '

Ths, the work of members of the department [3, 4] showed hat the unconditioned reflex acuvity of te
sccretory mechanisms of the stomach, salivary glands, and liver, te regulation of the hematic system and of
gaseous exchange changes considerably in dogs deprived of the corizx of the cercbral bemispheres. This regnla-
tion becomes cruder, ifiert and incomplete.,

In our work, we cbserved the effect of removal of the cerebeal cortex of dogs on the saline content of he
blood,

EXPERIMENTAL METHODS

We used the time required for the calcium coatent of the pizsma to Jevel out afe=r the intravencs Joading
of the animal's system with calcium, as the indicator of the regulztion of the saline coment of the blood.

The investigation was carried out in three series of experinens. At fisst we studied the potassium, calciom
and inorganic phosphorus content of the blood plasma of normal Zogs, ‘Then we studied the saine plasma compo-
nents in dogs after the removal of the cortex of one cerebral bemésphere and, finally, afiez the removal of the
cortex of the second cerebral hemisphere,

At all stages of the investigation of the dogs, tests were made by Joading the animal's system with calclum
sals,



After the sak content of nonmal blood plasina was studicd, the corntex of one of the qen:hm! hemispheres
was removed in all the experimental dogt, In approximately 7-10 days, the dogs werc again used in the expert-
mem to stdy the same indic~ton of the blood plasma,

EXPERIMENTAL RESULTS

Many tests convinced us that the potassium, calciam, and incrganic phosphons conteat of the blood plasma
©f dogs deprived of the cortex of one hemisphere does not change. The absolute content of the electrolywes
which we determined and the variatons of their plasma coatent from experiment to experiment were the same
35 before the operstion.

No deviations whasoever fram the normal content of the electrolytes under study were found in the blood
seraim of the experimental dogs even after greater periods of time aker the operation (we tested two dogs in the
course of a year after the opetation for the removal of the conex of oae hemisphere),

in smdying‘thc potassium, calcium and inorganic phosphons content of the blood plasma of the same dogs.
after the removal of the conex of the sccond hemisphere, no obviows changes were observed in the contenx of
the electrolytes under study neither in the first period after the operation nor at later times (Fig. 1) The exped-
mental data for the dog Prokaznik at all stages of its investigation are shown in Figure 1.
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Fig. 1. Variatons in the potassium (1), calcium (2} and phos-

phorus (3) content of the blood of the dog Prokazaik,

1) Prior to the operation; H) after removal of the cortex of one

hemisphere; I} after removal of the cort=x of both hemispheres,

Thus, the experiments which were set up to study the potassiwm, calcium and inorganic phosphours conters
of the plasma of dogs deprived of the conex of the cerebral hemispheres showed that the quantitative contem of
the electrolytes did not deviate from nommal, neither in the fint <ays after the operation or in later moaths,

As was obsesrved above, the problem of the role of the cortex of the cerebral hemispheres in the regulation
of the mineral content of the binod using calciium as an example wzs studied by us in experiments with Ioading,
For this we selected a dose of calcium ckloride and calcium glucorate which dovbled the calchur: Zontent of
the plasma,

Taking blocd from the femoral artery of the dog in order to determine the initial calciam content of the
plasma, we introduced calcium chloride of caleium gluconate fnrravenously, nsing 1.3 mi of a 10% solution per
1 kg of the animal's weight, Administration of this amount of calcinm doubled its content in the blood. It in-
creased from 10 to 20 mg in the first 5 minutes after its administration. Therefore, blood was taken 5 minutes
after the intravenous administration of calcium and thea every honr until the calcium content of the tlood re-
tumned to the original kevel, Such experiments were camied out ca healthy dogs, as well as on dogs deprived of
the cortex of one or two hemispheres,

In these experiments a difference was found in the retum of the serumn calcium to the original level be-
tween healthy dogs and opesated ones. In the first hours, when the system is ridding itself of the huge excess of



cslclum in the blood, its climination prucceded alinost identically in normal and operaicd dogs. In the nex
hour, the nature of the eliinination of a small excesns of calcium differcd considerably among normal dogs, dogs
deprived of the cortex of one hemisphere, and, especiaily, of dogs operatively deprived of the cortex of both
hemispheres, 1t is plainly visible in Fig. 2 that the caicium contem of nonmal dogs rewns to normal at tie end
of the 4th hour, the calcium content of dogs deprived of the cortex of ooe hzmisphere retumnt to nonnal only &t
the end of the Sth hour, and of bilaterally decorticated dogs only at the end of the 7th hour. It should be ob~
served that the elimination of the considerable excess of calcipm in the blood of healthy and operated dogs oc~
cums at approximatcly the same rate, But it leads to the complete re-establishment of the normal calcium level
of the blood in the former, whilé in operared dogs (especially after the removal of the cortex of both hemispheres)
the accuracy of the regulation is destroyed; an insignificam excess of blood calcium (2-3 mg%) remains for
several houm.
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Fig. 2. Curves of the spced at which the calcium in the blood plasma returms to
nonnal after intravenous loading of the dog's system with calcium gluconste.
1, 2) Before the operation; 3, 4) after removal of the cortex of one hemisphere;
5, 8, 7) after removal of the cortex of both hemispheres,
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