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Effects of Lipopolysaccharide-Induced Heme Oxygenase and
Carbon Monoxide Production on the Aortic Contractility

Woo-Sung Chang, Uy Dong Sohn* and Seok-Yong Lee”

Lab. of Pharmacology, College of Pharmacy, Sungkyunkwan University
Lab. of Pharmacology, College of Pharmacy, ChungAng University

Abstract — Heme oxygenase is a rate-limiting enzyme in heme catabolism that cleaves heme to form
biliverdin, iron, and carbon monoxide. Heme oxygenase-1 is expressed in many types of cells and tissues
and is highly induced in response to oxidative stress. Carbon monoxide, one of the products of heme oxy-
genase, can stimulate soluble guanylate cyclase and dilate the vascular smooth muscle. So, the induction
of heme oxygenase by lipopolysaccharide (LPS)-induced oxydative stress and the effect of the resultant
carbon monoxide on aortic contractility were examined in this study. Zinc protoporphyrine IX (ZnPP), a
inhibitor of heme oxygenase, elicited weak contraction of thoracic aortic ring, and this effect was more
potent in aorta of LPS-treated rats than control and was blocked by methylene blue. The hyperreactivity
to ZnPP in LPS-treated group was blocked by co-treatment with aminoguanidine. In the aortic ring of LPS-
treated rats, ZnPP didn't change the vasoreactivity to phenylephrine or acetylcholine. ZnPP elicited hyper-
tensive effect in concious rats, and pretreatment with LPS did not affect this effect. Prazosin significantly
diminished the hypertensive effect of ZnPP. These results indicate that LPS induced heme oxygenase in
aotra, and the resultant carbon monoxide diminished the aortic reactivity to vasoconstrictor.
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Fig. 1 - Effects of LPS treatment on the heme oxygenase
activity in the rat thoracic aorta. LPS (5 g/kg, i.v.)
and aminoguanidine (50 mg/kg, i.p.) were injected
12 hrs before experiments. Each value represents
the mean £ S.E.M. of five experiments. *p<0.05
compared with control p<0.05 compared with
LPS alone group.
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Fig. 2 - Effect of zinc protoporphyrine (ZnPP) on the
arterial blood pressure. LPS (5 g/kg, i.v) was
injected 12 hrs before experiments. Each value
represents the mean + S.E.M. of five experiments.
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Fig. 3 — Effect of pretreatment of prozosin (Prz, 1 pg/kg)
on the pressor effects of zinc protoporphyrine
(ZnPP) on the arterial blood pressure. LPS (5 g/
kg, i.v.) was injected 12 hrs before experiments.
Each value represents the mean * S.E.M. of five
experiments. '
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Fig. 4 —Effect of zinc protoporphyrine (ZnPP) on the
aortic tone. LPS (5 g/kg, i.v.) and aminoguanidine
(50 mg/kg, i.p.) were injected 12 hrs before
experiments. Each value represents the mean =
S.EM. of five experiments. *p<0.05 compared
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Fig. 5 — Effect of pretreatment of methylene blue on the
contratile response to zinc protoporphyrine
(ZnPP). LPS (5 g/kg, i.v) was injected 12 hrs
before experiments. Each value represents the
mean * SEM. of five experiments. *p<0.05.
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Fig. 6 —Effect of heme oxygenase inhibition on the
phenylephrine-induced aortic contraction of
LPS-treated rats. LPS (5 g/kg, i.v.) was injected
12 hrs before experiments. Zinc protoporphyrine
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acetylcholine-induced aortic relaxation of LPS-
treated rats. LPS (5 g/kg, i.v.) was injected 12 hrs
before experiments. Zinc protoporphyrine (ZnPP)
was treated 5min before phenylephrine
treatment. Each value represents the mean *
S.EM. of five experiments. *p<0.05
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