These experiments thus showed that the sensitivity of mice irradiated with microwaves
to general anesthetics is evidently changed, and this must be taken into account in the prac-

tice of anesthesiology when patients who have been or are being exposed to the action of micro-
waves are anesthetized.
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EFFECT OF ORNID ON REGULATION OF THE CEREBRAL CIRCULATION
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An investigation by radioisotope, electromagnetic, and resistographic methods showed

that Ornid reduces the cerebral blood flow. At the same time it completely inhibits

constrictor reactions of the cerebral vessels to stimulation of sympathetic and soma-
tic nerves. Ornid also has a protective action against experimental disturbances of

the cerebral circulation of adrenergic nature.

KEY WORDS: Ornid; cerebral blood flow; regulation of the cerebral circulation.

To elucidate the role of the sympathico-adrenal system in the control of the cerebral
circulation [1, 6-8] it is interesting to study the effect of the sympatholytic Ornid (ortho-
bromobenzyl-N-ethyl-N,N-dimethylammonium bromide) on the cerebral circulation and its nervous
control. No information on the cerebrovascular effects of Ornid could be found in the litera-
ture.

EXPERIMENTAL METHOD

Experiments were carried out on 33 cats anesthetized with urethane and chloralose and
artificially ventilated.

In the experiments of series I the cerebral blood flow was determined by means of '°°Xe

. on the UAU-100 apparatus. The results were subjected to mathematical analysis on the Minsk~22
computer. The cerebral blood flow was determined by successive derivation of indicator func-
tions [2, 5]. The state of the cerebral circulation also was judged from the inflow of blood
into the brain through the internal maxillary artery, recorded by means of an electromagnetic
blood flowmeter. The EEG was recorded simultaneously inthe parietal region and the EEG in
lead II; the blood pressure was measured in the femoral artery.

The vascular component of the action of the drug on the cerebral hemodynamics was differ-
entiated by separate bilateral perfusion of the carotid and vertebral arteries [3]. The acid-—
base balance and the partial oxygen pressure in samples of arterial blood and CSF were deter-
mined by the ABC-l apparatus.

EXPERIMENTAL RESULTS

Ornid was given in a dose of 10 mg/kg, at which its sympatholytic properties are clearly
manifested. Experiments in which the volume velocity of the cerebral blood flow was recorded
with the aid of *®2Xe showed that, after intravenous injection of Ornid in the above dose, the
blood supply to the brain was reduced. Consistent results were obtained in experiments with
electromagnetic recording of the inflow of blood into the brain through the carotid artery.
Under the influence of Ornid, the intracranial blood flow was reduced on average by 38 & 5.27%.
This effect of Ornid came on immediately after its administration (Fig. 1). Restoration of
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Fig. 1. Changes in cerebral blood flow under the influence of Ornid (10 mg/kg, in~
travenously). From top to bottom: ECG in lead II, EEG from parietal region, arter~
ial pulse pressure (in mm Hg), and averaged and phasic blood flow in carotid artery
(in wmi/min).
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Fig. 2. Effect of Ornid (10 mg/kg, intravenously) on changes in resistance of
cerebral vessels induced by electrical stimulation of cervical sympathetic trunks
below stellate ganglia. From top to bottom: perfusion pressure in internal maxil-
lary arteries, and in vertebral arteries, arterial pressure, time marker (5 sec),
and marker of stimulation and injection of Ornid.

the original level of the cerebral circulation was not observed at any time during the experi-
ment (for 60~120 min). In most experiments Ornid, afrer transient hypotension, caused the
blood pressure to rise considerably. The initial level of the systemic arterial pressure was
restored 60-80 min after administration of the drug. In some experiments the hypertensive
response was almost completely absent, and the arterial pressure fell gradually under the in-
fluence of Ornid.

To detect differences in the action of Ornid on the arterial system a special series of
experiments was carried out by the method of separate bilateral perfusion of the carotid and
vertebral arteries. These experiments showed that after intravenous injection Ornid caused
a transient decrease in tone of the cerebral vessels in the arterial systems studied., This
was followed 2~-3 min after injection of the drug by an increase in the resistance of the in-
tracranial arteries to the blood flow. At the same time the systemic arterial pressure was
increased. Restoration of the original level of cerebrovascular tone and arterial pressure
was observed 20-530 min after injection of Ornid.

Ornid has no effect on the acid—base balance in the arterial blood and CSF. No changes
were found in pH, pCO,;, pOa, of the percentage of oxyhemoglebin in the arterial blood 3 and 30
min after intravenous injection of Ornid in a dose of 10 mg/kg. After administration of Or-
nid no changes likewise were found in pH, pCO3 and p0; in samples of CSF taken at the same time
intervals.
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To study the effect of Ornid on nervous regulation of the cerebral circulation, its ac-
tion was studied on constrictor responses of the cerebral vessels to stimulation of sympathetic
nerves (3-30 V, 2-8 stimuli/sec, 1 msec) and afferent fibers of somatic nerves (10-40 V, 20-

40 stimuli/sec, 1 msec). These experiments showed that Ornid completely blocks the decrease
in the inflow of blood into the brain and the increase in tone of the intracranial vessels ob-
served during stimulation of the cervical sympathetic nerves (Fig. 2). The inhibitory effect -
developed in the course of the first few minutes after injection of the drug and lasted until
the end of the experiments (180-200 min). In a dose of 10 mg/kg, Ornid also completely blocked
reflex responses of the cerebral vessels in the territory of the carotid arteries and in the
vertebral arterial system induced by electrical stimulation of somatic afferent fibers. Mean-
while reflex responses of the arterial pressure were inhibited. This effect was observed 5-10
min after injection of Ornid against a background of raised cerebrovascular tone and hyper-
tension. Restoration of the cerebrovascular reflexes and the pressure response of the ar-
terial pressure was not observed at any time during the experiment (120-180 min).

The action of Ornid also was investigated in experimental cerebrovascular disorders
caused by intraventricular injection- of KCl [4]. -When injected- intravenously in a dose of-10
mg/kg 20-40 min before KCl, Ornid weakened spasms of the cerebral vessels caused by the action
of KCl on the CNS. Ornid also possesses a therapeutic property: It reduced cerebrovascular
tone and the arterial pressure, raised as the result of intraventricular injection of KCl.

Ornid thus reduces the volume velocity of the cerebral blood flow and increases the re-
sistance of the intracranial vessels. The vasoconstrictor effeect of Ornid is evidently due
to its ability not only to block adrenergic influences, but also to liberate noradrenalin.
Ornid also has a marked effect on nervous regulation of the cerebral circulation. It inhibits
constrictor reaction of the cerebral vessels to stimulation of sympathetic and somatic nerves
and also has a protective effect against experimental disturbances of the cerebral circulation
of adrenergic nature. The absence of any changes in the acid —base balance in the CSF after
administration of Ornid rules out any possibility that the action of Ornid on the cerebral
circulation is effected indirectly through the pH of the CSF.
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