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Systemic Factors
and Epileptic Brain Damage

Prolonged Seizures in Paralyzed, Artificially Ventilated Baboons

Brian S. Meldrum, MB, PhD; Roger A. Vigouroux, MD{ Marseille, France;

James B. Brierley, MD, Carshalton, England

Prolonged electroencephalographic sei-
zures were induced by the intravenous
injection of bicuculline (0.5 to 1.4 mg/kg)
in adolescent Papio papio, while they were
paralyzed and artificially ventilated on air
or oxygen. Physiological monitoring re-
vealed an initial increase in cerebral blood
flow. Arterial oxygen tension remained
steady or decreased slightly. Rectal tem-
perature rose, but did not exceed 40.0 C.

After perfusion-fixation of the brain, light
microscopy revealed neurons with ische-
mic cell change in seven animals who had
had seizures lasting three hours 25 min-

hildren or adults dying shortly

after an episode of status epilep-
ticus commonly show ischemic neu-
ronal changes in the cerebral cortex,
cerebellum, hippocampus, and thala-
mus.™* It has not been possible in
man to establish the relationship
between these cerebral lesions and
physiological changes occurring dur-
ing or after the seizure. However
Meldrum and Brierley® have shown
that prolonged seizures induced by
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utes to seven hours 30 minutes. These
changes predominated in the neocortex
(small pyramidal neurans), thalamus
(anterior, dorsomedial, and ventral nuclei),
and hippocampus (Sommer sector and end-
folium).

Comparison with our previous studies in
nonparalyzed baboons indicates that paral-

ysis provides partial protection against '

neuronal damage in the neocortex and hip-
pocampus. Cerebellar damage (related to
hyperpyrexia and arterial hypotension) is
almost totally prevented hy paralysis.
(29:82-87, 1973)

the alkaloid bicuculline in adolescent
baboons, Papio papio, lead to ische-
mic neuronal changes with a pattern
of distribution comparable to that
found in man. Such seizures are as-
sociated with a variety of systemic
changes, including hyperpyrexia, lac-
ticacidosis, arterial hypotension, ar-
terial hypoxia, and, sometimes, hypo-
glycemia.® In order to evaluate the
role of systemic factors in the causa-
tion of the brain damage, we have
induced similar seizures in adolescent
Papio papio, but in the presence of
peripheral motor paralysis and arti-
ficial respiration. This greatly re-
duces the severity of the systemic
changes and, as this study shows,
modifies the pattern of epileptic brain
damage.

Materials and Methods

Experiments were performed in Papj §

papio from Senegal, four males and foyr.
females, weighing 3.3 to 8.5 kg. They wen
anesthetized with halothane (Fluothane)
(2% to 4% in air) and an arterial (femora)’
and venous cannula inserted. Arterial

pressure was recorded by a pressure trans £08l
ducer. Arterial pH, oxygen tension (Po :
and carbon dioxide tension (Pco,) were SR

determined by means of appropriate elec
trodes and corrected to actual body tem-
perature. In the four experiments in whid
cerebral blood flow was estimated, oner,
both common carotid arteries were et
posed and the head mounted in a stere)
taxic apparatus (prone, tilted slightly
right side down). In the other four exper-
ments the animal was in lateral decubitus
(on the right side in No. 653, on the lef
side in Nos. 730, 670, and 748). Wounds
and pressure points were infiltrated will
2% procaine hydrochloride. An endotr®
cheal tube was inserted, halothane ther#
py discontinued, and gallamine triethiod:
ide (2% solution) given intravenously uk
til respiratory movements ceased. Me
chanical ventilation (stroke volume 100%
200 ml, 20 strokes per minute) was begu
with air. In two cases (Nos. 670 and T4

100% oxygen was subsequently used fof§

ventilation. Atropine sulfate (0.25 to ”-5’
mg) was given intravenously. Electroe®:
cephalographic activity was recorded on
four- or eight-channel EEG recorder b
means of needle electrodes in the scalf
giving symmetrical fronto-rolandic
parieto-occipital derivations. The elect®
cardiogram was recorded by means of né®
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