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Influence of Endothelin-1 on Cultured Vascular Smooth
Muscle Cell Proliferation

Young Joo Cha, M.D., Cheol Ho Kim, M.D.**

Department of Clinical Pathology, College of Medicine, Chung-ang University, Seoul, Korea
Department of Internal Medicine,** College of Medicine, Seoul National University,
Seoul, Korea

Background : Proliferation of vascular smooth muscle cells (VSMC) is a critical event in the
development of atherosclerosis. Endothelin-1 (ET-1), a vasoconstrictor peptide produced by
endothelial cells and VSMC, might play a role in vascular remodeling. To investigate the
proposed ‘mitogenic potential of ET-1, we examined the effects of ET-1 on the proliferation
of cultured porcine aortic VSMC and on the potential synergism with platelet-derived growth
factor (PDGF).

Materials and Methods : VSMC were obtained from porcine aorta and cultured in
Dulbecco's modified Eagle medium supplmented with 10% fetal bovine serum (FBS). VSMC
grown subconfluently in 12-well plate were stimulated by ET-1, PDGF, and ET-1 & PDGF
and DNA synthesis was determined as the uptake of *H-thymidine into cell cultures. We also
examined the effects of BQ123, a selective ET, receptor antagonist, and N®-methyl-L-arginine
(NMLA), a nitric oxide synthase (NOS) inhibitor.

Results : ET-1 elicited a 2.5-fold increase of cultured VSMC DNA synthesis, comparing with
basal medium, and PDGF elicited a 4.8-fold increase, whereas ET-1 and PDGEF clicited a 8.8-fold
increase, showing synergistic effect. Proliferative activity of ET-1 on VSMC was blocked (39%) by
BQ123, however, the synergistic effect of ET-1 and PDGF was not blocked by BQI123. The
synergistic effect of ET-1 and PDGF was increased when co-stimulated with NMLA.

Conclusion : ET-1 is a co-mitogen for VSMC from porcine aorta, whose proliferative activity
requires serum or other growth factors such as PDGF for its maximal activity. The proliferative
activity of ET-1 is considered to be transduced partly by selective activation of the ET, receptor,
however, the synergistic effect of ET-1 and PDGF is to be stimulated by non-ET), receptor.

KEY WORDS : VSMC - ET-1 - PDGF - BQ123.
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Fig. 1. Dose-response effect of ET-1 on DNA synthesis in
cultured porcine aortic VSMC.
Quiscent VSMC(3.3 X 10%cells) were incubated in
the absence and presence of ET-1 under 0.4% FBS-
DMEM and ‘’H-thymidine radioactivity in-
corporated into cells were determined as described
in Methods.

Table 1. Effect of BQ123 and N®methyl-L-arginine on
ET-1 and PDGF-induced VSMC proliferation

Drugs(concentration) 3H~thymidine
Incorporation(cpm)
0.4% FBS 2,850+493
10% FBS 16,958 +1,410
ET-1(10° M) 7,125+618

PDGF(20 ng/mL)

ET-1(10® M)+ PDGF(20 ng/mL)

ET-1010° M)+BQ123(10° M)

ET-1(10° M)+PDGF(20 ng/mbL)+
BQ123(10° M)

ET-1(10®* M)+ PDGF(20 ng/mL)+
NMLA(10° M)

13,680+1,520
25,157 +1,154
4,367 480

24,065+3,183

31,033+4,230

Quiscent VSMC(6 x 10°cells) were incubated in the pres-
ence of ET-1, PDGF and ET-1 plus PDGF under 0.4%
FBS-DMEM condition, and DNA synthesis was det-
ermined as the uptake of *H-thymidine into cell cultures.
The effects of BQ123, a selective ET, receptor antagonist,
and N®methyl-L-arginine(NMLA), a nitric oxide synthase
(NOS) inhibitor were also examined in the same con-
dition. Each value is the mean= SE of triplicate dishes.
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Fig. 2. Effect of BQ123 and N®methyl-L-arginine on ET-1
and PDGF-induced VSMC proliferation.
Quiscent VSMC(6X10* cells) were incubated in
the presence of ET-1, PDGF and ET-1 plus PDGF
under 0.4% FBS-DMEM condition, and DNA syn-
thesis was determined as the uptake of *H-thy-
midine into cell cultures. The effects of BQ123, a
selective ET, receptor antagonist, and N°-methyl-L-
arginine(NMLA), a nitric oxide synthase(NOS) in-
hibitor were also examined in the same condition.
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