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Effect of Mycophenolic Acid on Human Va:
cular Smooth Muscle Cell Proliferation and |
Signal Transduction

Jehyun Park, B.S., Hunjoo Ha, Ph.D.", Myoung Soo Kin
M.D.Z, Jiyeon Seo, B.S., Hae Jin Kim, B.S., Kiil Park, M.[
and Yu Seun Kim, M.D.

Purpose: Vascular smooth muscle cells (VSMCs) migration
and proliferation play important roles in chronic allograft
rejection. Mycophenolic acid (MPA) inhibits the proliferation
of VSMCs, glomerular mesangial cells and fibroblasts as well
as lymphocytes. Since reactive oxygen species (ROS) and
mitogen-activated protein kinase (MAPK) play important roles
in the proliferation of VSMCs, the present study examined
the effects of MPA on intracellular ROS generation, activation
of ERK and p38 MAPK, and the proliferation of VSMCs
cultured under platelet derived growth factor (PDGF).
Methods: Human VSMCs obtained from ATCC were culturec
with RPMI-1640 containing 10% fetal bovine serum. Near
confluent VSMCs were incubated with serum-free media for
48 hours to arrest and synchronize the cell growth. MPA was
administered 1 hour before the addition of PDGF. 5-(and-6)-
chloromethyl-2',7'-dichlorodihydrofluorescein (DCF)-sensitive
intracellular ROS was detected by FACS. Activations of
ERK1/ERK2 and p38 MAPK were measured by Western blot
analysis. Proliferation of VSMC was assessed by [H-thy-
midine incorporation.
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Results: PDGF administered at 10 ng/ml, which induced hu-
man VSMCs proliferation, rapidly increased intracellular ROS
by 1.6-fold (P < 0.05), ERK1/ERK2 activation by 2.1-fold, (P
<0.05) and p38 MAPK activation by 1.9-fold (P <0.05),
respectively, as compared to the control. MPA 1 and 10 M
effectively inhibited PDGF-induced human VSMCs prolifera-
tion. MPA also effectively inhibited PDGF-induced intracel-
lular ROS generation as well as ERK1/ERK2 and p38 MAPK
activation.

Conclusion: The present study suggests that MPA inhibits
PDGF-induced human VSMCs proliferation, possibly by in-
hibiting intracellular ROS generation and the phosphoryla-
tion of ERK1/ERK2 and p38 MAPK. (J Korean Surg Sor
2002;62:1-7)
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g. 1. Effects of MPA on PDGF-induced human VSMC prolifera-
tion at 24 hr and 48 hr. Human VSMC proliferation was
measured after exposure of quiescent human VSMC to
serum free RPMI-1640 containing different concentrations
of MPA for 1 hr before administering PDGF 10 ng/ml.
Data are presented as the mean+ SE of three experiments.
*P<0.05 vs. control, "P<0.05 vs. MPA 0 group.
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PDGF-induced intracellular ROS generation by human VSMC. Intracellular ROS generation by human VSMC was measured after

exposure of quiescent human VSMC to serum free RPMI-1640 containing different concentrations of MPA for 1 hr before
administering PDGF 10 ng/ml. In the end of experiments, cells were washed with PBS of two times and exposured by DCFH-DA
for 20 min. The fluorescence activity of cells was quantified by FACS. (A) PDGF-treatment (time-course), (B) effect of MPA
at 5 min after PDGF-treatment. Data are presented as the mean+SE of five experiments. **P<0.01 vs. control, "P<0.05 vs.

MPA 0 group, 1p<0.01 vs. MPA 0 group.
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Fig. 3. PDGF-induced ERK1/2 and p38 MAPK activation of hu-
man VSMC. ERK1/2 and p38 MAPK activation of human
VSMC was measured after exposure of quiescent human
VSMC to serum free RPMI-1640 containing different con-
centrations of MPA for 1hr before administering PDGF 10
ng/ml. In the end of experiments, cells were washed with
PBS and lysed by lysis buffer containing phophatase inhib-
itors. ERK1/2 and p38 MAPK was detected by Western
blot analysis using phospho- and nonphospho-specific anti-
body.
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Fig. 4. ERK 1/2 activation of human VSMC. In the Western blot analysis, each band was quantified by densitometer. (A) PDGF-treatment
(time-course), (B) effect of MPA at 15 min after PDGF-treatment. Data are presented as the mean+ SE of four experiments, *P <
0.05 vs. control, **P<0.01 vs. control, "P<0.05 vs. MPA 0 group.
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Fig. 5. p38 MAPK activation of human VSMC. In the Western blot analysis, each band was quantified by densitometer. (A) PDGF-treatment
(time-course), (B) effect of MPA at 5 min after PDGF-treatment, Data are presented as the mean + SE of four experiments, **P <0.01

vs. control, TTP<0.01 vs. MPA 0 group.
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