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Effects of Bacterial Lipopolysaccharide on Prostaglandin Production in
Primary Cultured Rat Vascular Smooth Muscle Cells

Soo Hwan Lee
Department of Physiology, School of Medicine, Ajou University, Suwon 442-749, Korea

ABSTRACT — This study was designed to characterize endotoxin-induced prostaglandin production
in primary cultured rat vascular smooth muscle cells (VSMC). The time course for prostaglandin syn-
thesis in lipopolysaccharide (LPS)-stimulated VSMC showed that the maximum production was reach-
ed in 12 hours. LPS induced prostaglandin H, synthase (PGHS) activity in VSMC and the time
course profile in the changes of PGHS activity paralleled that of total prostaglandin production. Dif-
ferential treatment showed that 4 hours' exposure to LPS was enough for the maximum effect on the
prostaglandin production and this effect was completely inhibited by the co-treatment of actinomycin
D, a transcription inhibitor. These results suggest that LPS effect might be determined within 4 hours.
Actinomycin D increased PGHS activity without affecting prostaglandin production if added 4 hours
after LPS treatment. On the other hand, cycloheximide, a translation inhibitor, augmented LPS-in-
duced prostaglandin production if treated during first four hours, but it inhibited LPS-induced PGHS
activity regardless of treatment schedule. These results suggest the existence of multiple regulating
mechanisms in the LPS-induced prostaglandin synthesis.
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Fig. 1. Time course profile of the prostacyclin synthesis in

primary cultured rat vascular smooth muscle cells
treated with bacterial lipopolysaccharide (LPS).
Rat vascular smooth muscle cells were incubated with
or without LPS (10 ug /m/) in the presence of 10% fe-
tal calf serum for indicated time. Cells culture su-
pernatants were collected and 6-keto-PGF,, were quan
tified by radioimmunoassay.
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Fig. 2. Time course profile of the activity of pros-

taglandin H, synthase in primary cultured rat vas-
cular smooth muscle cells treated with bacterial
lipopolysaccharide (LPS).
Rat vascular smooth muscle cells were incubated with
or without LPS (10 pg/m/) in the presence of 10% fetal
calf serum for indicated time. Cells were then incubated
with 30 uM of arachidonic acid for 10 minutes and 6-
keto-PGF,, were quantified by radioimmunoassay.
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Fig. 3. Prostacyclin synthesis during 4 hrs of incubation

in the primary cultured rat vascular smooth mus-
cle cells.

LPS/ACD LPS/CHX

Rat vascular smooth muscle cells were incubated
with or without LPS (10 pg/ml) in the presence of
10% fetal calf serum for 4 hours. Cells culture su-
pernatants were collected and 6-keto-PGF,, were
quantified by radioimmunoassay.

LPS : Bacterial lipopolysaccharide (10 pg/m/)
LPS/ACD: LPS (10 pg/ml) and Actinomycin D

(2 ug/miy

LPS/CHX: LPS (10 pg/ml) and Cycloheximide (2 uM)
*:p<0.01vs LPS
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Fig. 4. Prostacyclin synthesis in the primary cultured rat

vascular smooth muscle cells treated with LPS for
8 hrs.

Rat vascular smooth muscle cells were treated with
or without LPS, cycloheximide (2 pM) or ac-
tinomycin D (2 pg/m/) as described below. After 4
hours, cells were thoroughly washed with phosphate
buffered saline and incubated with fresh media for
another 4 hours. LPS (10 pg/m/) was present during
whole incubation time except control. Cell culture su-
pernatants were collected and 6-keto-PGF,, were
quantified by radioimmunoassay.

LPSI : LPS (10 pg/ml) treatment during whole in-
cubation time (8 hrs)

ACDI: Actinomycin D treatment during first 4 hrs
ACDIL Actinomycin D treatment during second 4 hrs
CHXI: Cycloheximide treatment during first 4 hrs
CHXII: Cycloheximide treatment during second 4 hrs
*:p<0.01 vs LPSI
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. Activities of Prostaglandin H, synthase in the pri-
mary cultured rat vascular smooth muscle cells
treated with LPS for 8 hrs.
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or without LPS, cycloheximide (2 pM) or ac-
tinomycin D (2 pg/m/) as described below. After 4
hours, cells were thoroughly washed with phosphate
buffered saline and incubated with fresh media for
another 4 hours. LPS (10 pg/m!) was present during
whole incubation time except control. Cells were
then incubated with 30 pM of arachidonic acid for 10
minutes and 6-keto-PGF,, were quantified by ra
dioimmunoassay.

LPSI : LPS treatment during whole incubation time (8
hrs)

ACDI: Actinomycin D treatment during first 4 hrs
ACDII: Actinomycin D treatment during second 4 hrs
CHXI: Cycloheximide treatment during first 4 hrs
CHXII: Cycloheximide treatment during second 4 hrs
*:p<0.01vs LPSI
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Fig. 6. Prostacyclin synthesis in the primary cultured rat
vascular smooth muscle cells treated with LPS for
4 hrs.
Rat vascular smooth muscle cells were treated with
or without LPS, cycloheximide (2 pM) or ac-
tinomycin D (2 pg/m/) as described below. After 4
hours, cells were thoroughly washed with phosphate
buffered saline and incubated with fresh media for
another 4 hourss incubation. Cell culture supernatants
were collected and 6-keto-PGF,, were quantified by
radioimmunoassay.
LPSI : LPS treatment during whole incubation time (8
hrs)
LPSII : LPS treatment during first 4 hrs
ACDI: Actinomycin D treatment during first 4 hrs
ACDII: Actinomycin D treatment during second 4 hrs
CHXI: Cycloheximide treatment during first 4 hrs
CHXII: Cycloheximide treatment during second 4 hrs
*:p<001vs LPSL II
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7. Activities of Prostaglandin H, synthase in the pri-

mary cultured rat vascular smooth muscle cells
treated with LPS for 4 hours.
Rat vascular smooth muscle cells were treated with
or without LPS, cycloheximide (2 uM) or ac-
tinomycin D (2 pg/m/) as described below. After 4
hours, cells were thoroughly washed with phosphate
buffered saline and incubated with fresh media for
another 4 hours. LPS (10 pg/ml) was present during
only first 4 hours incubation except LPSI. Cells were
then incubated with 30 uM of arachidonic acid for 10
minutes and 6-keto-PGFlor were quantified by ra-
dioimmunoassay.
LPSI : LPS treatment during whole incubation time (8
hrs)
LPSII : LPS treatment during first 4 hrs
ACDI: Actinomycin D treatment during first 4 hrs
ACDIIL: Actinomycin D treatment during second 4 hrs
CHXI: Cycloheximide treatment during first 4 hrs
CHXII: Cycloheximide treatment during second 4 hrs
*:p<0.01vsLPSL I
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