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The Effect of Epigallocatechin-3-Gallate on Intimal Hyperplasia after Vascular Grafting

Han Ki Park, M.D.*, Young Hwan Park, M.D.*, Suk Won Song, M.D.*, Mi Hee Lee**,
Jong-Chul Park, Ph.D.**, Huyn-Chul Joo, M.D.*, Byung-Chul Chang, M.D.*

Background: Intimal hyperplasia is characterized by a proliferation of vascular smooth muscle cells in the intimal
layer. Epigallocatechin-3-gallate (EGCG) is known to suppress smooth muscle cell proliferation. We propose that
EGCG may have a protective effect against the development of intimal hyperplasia through the suppression of
smooth muscle cell proliferation. Material and Method: Human umbilical vein endothelial cells (HUVEC) and rat
aortic smooth muscle cells (RASMC) were cultured with different concentrations of EGCG, and proliferation and
migration speed were measured. In 20 dogs, the autologous juguiar veins were interposed into the carotid arteries.
For the study group (n=10), the graft was stored for 30 minutes in EGCG solution and 300 mM EGCG was
applied to the perivascular space after grafting. After 6 weeks, the intimal and medial thickness was measured.
Result: The proliferation of RASMC and HUVEC was suppressed with EGCG. The migration of RASMC was
suppressed with EGCG, but that of HUVEC was not affected. In the in vivo study, the intimal thickness was
thinner in EGCG group than in the control group (p<0.05), but the medial thickness did not show any difference.
The intimal/medial thickness ratio was lower in the EGCG group (p<0.05). Conclusion: EGCG suppresses intimal
hyperplasia after vascular grafting, and this may be mediated by prevention of migration and proliferation of
vascular smooth muscle cells. The use of EGCG may offer new therapeutic modality to prevent intimal hyperplasia.

(Korean J Thorac Cardiovasc Surg 2007;40:256-263)
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Basal Medium-2, Cambrex Bio Science Walkersville, Inc.)ol]
ksl o, Al Zajokul Aol gHAYAl 9 317 A)(10,000
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A 7Vsleirt. RASMC+ Dulbecco’s modified
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Fig. 1. Vascular grafting in a canine
model. (A) A segment of external
jugular vein was harvested and in-
terposed into carotid artery. Arrows
indicate interposed vein graft. (B)
The vein graft was wrapped with a
sac which was made with polytetra-
fluoroethylene membrane and the sac
was filled with fibrin glue containing
epigallocatechin-3-gallage (EGCG) for
ECGG group or fibrin glue alone
for control group.
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Fig. 2. The proliferation of rat aorta smooth muscle cells (% of
control) treated with EGCG at concentrations ranging from 0 to 400
M. Experiment was repeated 20 times and data are expressed
as mean-tSD. *p<0.05 versus control.

A
100W

90+

—— EGCG treatment
801 ... Control
70 A

60 |
50 -|
40
30 s .
20
10 1

Speed (um/hr)

0 = T T T T — T A

0 5 10 15 20 25 30 35
Time (hour)

gketl) @

Effect of EGCG on Intimal Hyperplasia

200 -
150

100

50 1

Cell proliferation (% of controt)

0 T T i T i T i—!
0 25 50 100 200 400
EGCG concentrations (M)

Fig. 3. The proliferation of human umbilical vein endothelial cells
(% of control) treated with EGCG at concentrations ranging from 0
to 400 uM. Experiment was repeated 20 times and data are
expressed as mean+SD. #p<0.05 versus control.
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Fig. 4. Migration speed of epigallocatechin-3-gallate (EGCG) treated cells (n=20) and non-freated rat aortic smooth muscle cells (n=20). (A)

Real-time migration speed. (B) Average speed. *p < 0.05.
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Fig. 5. Migration speed of epigallocatechin-3-gallate (EGCG) treated cells (n=20) and non-treated human umbilical vein endothelial cells

(n=20). (A) Real-time migration speed. (B) Average speed.
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Fig. 6. Histologic examination of the vein
grafts. (A) Control group, (B) EGCG
group. Arrows indicate intimal borders
(van Gieson elastin stain, x100).
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HiE: dlefahchSA2 G LA WiellA) FhehgAlsko] LiERLE, epigallocatechin-3-gallate
EGCOE FBFLIAL] FAE AAlste Z37h ole Z2eE deiA gl whebd] BEGCG: @
FNAAEHE AR ¢ 98 ez A4 WY X T8 g $59 ECCGE g i
AR ol 4] QLA Wl =] Al E(HUVEC)SE £ th5 2438 A ZRASMO) & v ofetat, AlE5A 3t ol
FEEE F3Aek 200kele] el ¥ Aol AAANE oAl on, AT m=10)f
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