
type. In this case the AAN in which the GPEE is created plays the role of determinant struc- 
ture in the genesis of the pathological system, for which the vagus centers constitute the 
intermediate stage. 
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Local cerebral ischemia is accompanied not only by disturbances of the local cerebral 
circulation, but also by considerable hemodynamic changes at a distance from the ischemized 
focus [1-6]. However, the time course of the blood flow in different parts of the brain 
after local ischemia still remains virtually unstudied. The investigation described below 
accordingly was carried out to study changes in the cerebral blood flow in different parts 
of the cortex and some mechanisms of its regulation at different times after the formation 
of a focus of cerebral ischemia. 

EXPERIMENTAL METHOD 

Experiments were carried out on 98 cats of both sexes weighing 2.5-4 kg. The animals 
were prepared for the experiments under general halothane anesthesia. To create an ischemic 
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Fig. i. Location of zones of recording local 
cerebral blood flow. Explanation in text. 

Fig. 2. Location of ischemic focus after com- 
pression of middle cerebral artery, a) Clip 
on middle cerebral artery (arrow), b) trans- 
verse section through brain with zone of ne- 
crosis (arrow). 

focus, an area of bone 0.5 cm in diameter was resected in 80 animals from the right temporal 
bone at the level of the wing of the sphenoid bone and a metal clip was applied to the trunk 
of the middle cerebral artery (between the 2nd and 3rd efferent branches, counting from the 
base of the artery). In 29 experiments the operative preparation ceased at this stage and 
the wound was sutured in layers. In 69 cases (when the artery was not compressed or when 
the cerebral blood flow was recorded during the first few hours after creation of the ischemic 
focus) multiple burr-holes i mm in diameter were drilled in the right side of the skull for 
subsequent insertion of platinum electrodes, 200 ~ in diameter, and recording of the local 
cortical blood flow (LCBF) in the zones indicated in Fig. i. One burr-hole was made in the 
left temporal zone above the cortical zone designated No. 2 (Fig. i). The femoral artery 
and vein were catheterized. A second operation was performed on some animals with an ischemic 
focus, 2 days (12 cats) or 14 days (17 cats) after compression of the middle cerebral artery: 
Burr-holes were drilled, platinum electrodes were inserted, and the blood vessels were cathe- 
terized. The LCBF was recorded by the hydrogen clearance method (hydrogen was injected into 

the animal's trachae during one inspiration) i h after the end of the preparatory operation. 
The cerebral blood flow was determined by means of two LP-17 polarographs. During the ex- 
periment the animals were immobilized with listhenon (2 mg/kg after 10-15 min) and artifi- 
cially ventilated. To raise the arterial pressure artifically, phenylephrine was given in 
doses of 0.01-0.3 mg/kg. The arterial pressure was raised in steps and the hypertension was 
maintained for 8-10 min. After the experiment i00 ml of ink was injected through the right 
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Fig. 3. Character of autoregulation of cerebral 
blood flow in right (A) and left (B) hemispheres. 
Abscissa, arterial pressure (in mm Hg); ordinate, 
cerebral blood flow (in ml/min/100 g tissue). 
i) Animals with intact cerebral circulation, 2) 
1-1.5 h after compression of middle cerebral 
artery, 3) 2 days after creation of ischemic 
focus 4) 14 days after ischemization. 

carotid artery into the animals with occlusion of the middle cerebral artery. The brain was 
removed from the skull and placed in 5% formalin solution. The zone of cerebral ischemia was 
identified in histological sections (Fig. 2). 

EXPERIMENTAL RESULTS 

Character of the LCBF in Cats with an Intact Cerebral Circulation. The LCBF was mea- 
sured 60-80 min after the end of the operation at 16 points, each located in the zones indi- 
cated in Fig. I. Even though the location of the stimulating electrode within the brain 
zones varied in different animals by as much as 0.5-5 mm, the values of LCBF were sufficiently 
close in the same zone in different cats (Table i). As Table 1 shows, the values of LCBF in 
the gray matter of the cortex varied from 67 to 136 ml/min/lO0 g tissue. 

In all cases the ability of the cerebral blood vessels to maintain a constant blood 
flow in the presence of artificial hypertension was studied in zone No. 2 (Fig. i) on both 
sides. Raising the blood pressure to 180-190 mm Hg caused no significant change in LCBF, 
and an increase in the blood flow was produced only by hypertension above 200 mm Hg (Fig. 3). 

Nature of LCBFAmong Catswith IschemicInsults. Within iz/2-2 h after occlusion of themedial 
cranial artery next to zones of complete cessation of circulation we noticed that regions of the brain 
showed decreased circulation. As the table indicates, on the left side of the cerebral cortex (LCBF 
wasmeasured in zone No.2, seeFig, i)a tendency towards decrease in LCBFwas also expressed. Within 
48h after ischemic insults, left-handed paresis of theforepaw was clearly apparent in the animals 
(in certain cases the cats experienced no paralysis of the limbs,but others experienced significant 
deterioration of muscular strength). Wenoted the LCBF dynamics in various zones of the right cerebral 
cortex: In addition to its rise in certain zones, we observed a drop in others. As the same time, a 
significant drop inLCBF in the experimental region of the left hemisphere wasobserved (see Table i). 

No paresis of the limbs was observed 14 days after occlusion of the middle cerebral 
artery. The blood flow in different zones of the right hemisphere was almost completely re- 
stored, but in the left "intact" hemisphere in the region of measurement the blood flow was 
reduced by half compared with the control (Table i), although without any signs of distur- 
bance of function, 

It will be clear from Fig. 3 that the formation of an ischemic focus not only reduced 
the LCBF, but also disturbed autoregulation of the cerebral blood flow (in all experiments 
autoregulation was studied in zone No. 2 on both sides). In the acute period of ischemiza- 
tion a very small increase in the systemic arterial pressure led to an increase in LCBF in 
both right and the left hemispheres. Autoregulation was restored in both hemispheres 14 days 
after creation of the ischemic focus, although the initial values of LCBF differed signifi- 
cantly (Table i). 

The investigations thus showed that local cerebral ischemia leads to marked changes in 
the local blood flow in different zones of the cerebral cortex. Disturbances of the mech- 
anisms of regulation of the cerebral circulation are observed under these circumstances not 
only on the side of the lesion of the cerebral vessels, but also in the hemisphere with an 
intact blood supply. 
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PROTECTIVE ROLE OF THE HYPOTHALAMUS AGAINST 

PATHOLOGICAL CARDIAC REFLEXES 
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It is well known that the higher levels of the brain exert modulating influences on 
cardiac reflexes [4, 8, 11-17]. However, the character of these influences has not been ex- 
plained, Most workers consider that they are entirely inhibitory. The possibility of facil- 
itatory modulating influences on the cardiac component of baroreflexes has received occasion- 
al mention in the literature [12-14]. Experiments by the present writer on different classes 
of vertebrates (bony fishes, amphibians, mammals) showed that in the early stages of phylo- 
genetic development the higher levels of the brain are adapted to exert modulating influences 
in various directions on the "cardiac parasympathetic center" in the medulla [5-10], where 
the arcs of these reflexes are closed. These influences may produce both augmentation and 
inhibition of cardiocardiac reflexes or may even abolish them completely. Both augmentation 
and weakening of reflexes were found by the writer in response to stimulation of the hypo- 
thalamic region in fishes [5] and frogs [2, 5] and of the cerebral cortex in cats [7, 8]. 
Influences of both types were exhibited on reflexes developing both during and immediately 
after stimulation of the brain. The character of the modulating influences probably depends 
on many factors and, in particular, on the degree of activation of higher levels of the brain 
[6, 8]. The two-way influences of higher levels of the brain, including the cerebral cortex~ 
on cardiac reflexes revealed during electrical stimulation are confirmed also by the results 
of an investigation of cardiocardiac reflexes before and after surgical decortication [i0]. 
Blocking descending influences from the cortex could be accompanied by both augmentation and 
weakening of reflexes in cats. This indicates the possibility of dual modulating influences 
under natural conditions also. Duality of modulating influences from the hypothalamus has 
been discovered by the writer on viscerocardial reflexes also [2], which must be regarded as 
one variety of pathological reflexes. 

It was accordingly interesting to compare correlation between facilitatory and inhibi- 
tory influences from the hypothalamus on adaptive cardiocardiac and pathological viscero- 
cardiac reflexes. 

EXPERIMENTAL METHOD 

Experiments were carried out on frogs. A small balloon was introduced into the right 
atrium, and distension of this balloon led to activation of the cardiac receptors and to the 
onset of cardiocardiac reflexes. Viscerocardiac reflexes were evoked by stretching the 
urinary bladder [2]. The hypotha!amus was stimulated by square pulses of current passed 
through extracellular metal microelectrodes. The parameters of stimulation used were below 
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