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LEUKOTRIENE C, INDUCES VASOGENIC CEREBRAL EDEMA IN RATS
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Leukotriene C, (LTC,) is reported to neither contract nor relax isolated
human cerebra? arte%ia] strips (1), but in skin LTC, will increase vas-
cular permeability in post capillary venules, 1ncre%se blood flow (2)
and elicit erythma and wheal formation (3). The present experiment was
designed to determine whether LTC, could increase vascular permeability
in the brain.

Materials and Methods. Wistar rats weighing 434 to 478 g were anesthe-
tized with ketamine {87 mg/kg) and xylazine (13 mg/kg) injected intra-
muscularly. PE-10 polyethylene catheters were inserted into the femoral
artery and vein. The arterial catheter was connected to a blood pres-
sure transducer and systemic arterial blood pressure was continuously
monitored. Buffered evans blue (0.75 ml) was injected into the femoral
vein. A burr hole was made over the right parietal cortex. A 10 gl J
& W Scientific Inc. syringe with a deactivated fused sillia needle

(125 um diameter) was mounted on the arm of a stereotaxic frame. With
the aid of magnification the tip of the needle was manipulated 2.5 mm
deep into the brain parenchyma. Rats were injected with either 10 ul
of saline (n=5), or 10 p1 of water (n=4), or 10 gl of 0.2 mg/ml LTC
(n=5) into the brain parenchyma, slowly over 5 min, 15 min after in%ra-
venous injection of evans blue. Rats were decapitated 1 h later and
their brains removed and frozen. The frozen brains were coronally
sticed through the plane of injection and at 2 mm intervals anterior
and posterior to the first slice. The posterior surface of each slice
was photographed and the % area of evans blue extravasation estimated
with potar planimetry. LTC, was supplied by Dr. R. Rokach of Merck-
Frosst Canada Inc. at a conéentration of 0.2 mg/ml water.

Results and Discussion. Except for negligible blue staining along the
insertion tract of the needle, none of the rats injected with saline or
water had evidence of evans blue extravasation. In all rats injected
with LTC, there was significant extravasation of evans blue in the area
of injec%ion. The area of evans blue extravasation ranged from 3.3 to
5.1 © of the area of the right hemisphere of the slices through the
plane of LTC, injection. There was no significant differences in sys-
temic blood %ressure between groups. These findings suggest that leuko-
trienes could play an important role in the development of vasogenic
cerebral edema. Cerebral injury associated with vasogenic edema will
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stimulate leukocyte accumulation. Leukocytes, rich in Tipoxygenase,
could oxidize arachidonate to Teukotrienes and thus produce vasogenic
cerebral edema. Interestingly, the development of vasogenic edema
after cerebral ischemia is delayed many hours despite an immediate 40
fold increase in free arachidonate. Even after restoration of oxygen,
allowing the conversion of arachidonate to prostagltandins (4), vaso-
genic edema does not appear. This suggest that the brain itself may
lack the ability to produce significant quantities of leukotrienes.
Leukotriene production in the brain may, therefore, depend on the
accumulation of leukocytes in the area of cerebral injury.

Elucidation of the role of leukotrienes in vasogenic cerebral edema
may have important therapeutic implications. Inhibition of Teuko-
trienes could ameliorate vasogenic cerebral edema in certain types

of cerebral injury. A dose response study and a study to determine
whether leukotriene inhibition can prevent vasogenic cerebral edema
after leukotriene injection is currently in progress in our laboratory.
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