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ABSTRACT

Aim To understand the interaction of endothelial
cells (EC) with arterial smooth muscle cells (SMC),
the relationship between lipid peroxidation injury to
cultured human umbilical vein EC and the proliferation
of cultured arterial SMC was investigated.

Methods The lipid peroxidation injury to cultured
EC was induced by the treatment of diamide, and the
content of terminal metabolite of cellular lipid perox-
ides malonaldehyde was determined by the method de-
scribed by Hisayuki.
broblast growth factor (bFGF) and platelet derived
growth factor BB(PDGF-BB) in EC after exposed to

The expression of both basic fi-

diamide was examined by immunochistochemistry using
a mouse anti-human bFGF monoclonal antibody and a
mouse anti-human PDGF-BB polyoclonal antibody, re-
spectively, and the expression of bFGF in SMC after
exposed to the medium conditioned by diamide stimu-
lated EC (dsEC-CM ) was examined by the same
method as well. The incorporation of H- thymidine
into DNA in the cells was used to observe the mito-
genic effect of dsEC-CM on SMC.

Resuits Diamide induces lipid peroxidation injury

to cultured EC resulting in the increased expression of

bFGF and PDGF-BB in the cells.  dsEC-CM could in-

duce the expression of bFGF in SMC, and was obvi-
ously mitogenic for SMC.

Conclusions The lipid peroxidation injury to EC
may play a role in atherogenesis through inducing the
production of some growth factors that stimulate the
proliferation of SMC.
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WE  AME(damide) A TRAGABRKA R
L) HHE 297 .8 €18 £ 00 F 2 Y- 23 % 3 ) ¥
¥ B F (basic fibroblast growth factor, bFGF) % £ &
Wk it B KM A K BT BB(platelet derived
growth factor BB, PDGF-BB) $ A R ik k11 . A i
SAFRE, UL HNAAL B EL THRNE bFGF
#o PDGF-BB #9 ik ;WA A & #d K K x F A M omp
(smooth muscle cells, SMC) A bFGF A ix4i ¥ %, A
H-TAR # AN EARAA B EL THRE AT 44
AXMSMCRAZRAMUALH, HEEF BRI LA
At BR K it K ALIR 45 & , X PDGF-BB # bFGF &iX
a5, B A& #d & XX} SMC & ik bFGF, #
SMCAARYRALZLRHER, RF, AL RPGR
RALRARHTAEEL 42 KA T, #¥ SMC it
AR HAPRL-THHEARA.
XM MATRREG: A HERFmREER
BT, £ BREBERAKER T, KB

B H13h Bk A B SMC 1y 1E 7% 0 1% 58 7 Bh Bk
3 BE 1 1L (atherosclerosis, As)BEH & 2 & fl
EERPEEEFEH.SMC I ITBANAZIS
R EN R, CH R R MR EE R SMC
VHEKHFrSEERXARAEY LT
bFGF #t PDGF-BB ) {F /il B2 LT AR BE 3
F 0 N K A B (endothelial cells. EC)YAYAE M
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HEAeRGES As HEREEYIMX. AW.EC
A IR it AL BT AF TR As K
£ RSB, ALRAKEER EC IRE
SRR ARG ERBEEIERE T
W, B H £ B AER A SMC A, BRI
EC IR ELifs 5 SMC MAEM XK.

1 #SEAE*
1.1 ABBMKARABIRMIEFROEE

BE¥o®E4hNOFELKEF AEATRHR
B, BR8N KE R R # & EC.
EHARBAH, ZXE“ARATREFN . LEX LS
BfexnfhEmy, £ EC,
1.2 ARAIERAEIEEN KR

# EC M4 5, % X 1 % DME/F12 & 4 % #
B 24h EREXEAK, B EY EC £ 48KKEC
conditioned medium, EC-CM), H # L4 0. 6 X 10"
mol/L B B # % &1 % DME/F12 B4 3% A #,. & % 1
hHFLZEZEXR . ZARBAEWA, W DME/F12 B4
BAXR BEEK24h RES KA. BHEZEER 1D
5t EC & #4 3 # # (medium conditioned by diamide
stimulated EC, dsEC-CM),
1.3 BRFEVYARBRAZRATIA_RBSE
YR E

7 = B (malonaldehyde) R @ o F LI KA By
EEH RUAT _BNTETURRABHFERL
WHAT A_BEHREXATBA 2V . 52 . %a
AR TauAlkfH KReltirliog . 44847,
%R 4 0.6X10" mol/L B B ¥ DME/F12 4%
FAEEA DME/FI2 REBFR . ER1hE, R
BHAFMA 3% SDS IEMA .20 085 A%
LFRBERAEN ASENABAEZAME, UL
L33 —mYPREAKGEFER REAAE X
F3000 R XA XX KR E . NBEUEL AR
ZEHERTIREEABIMELAAKG  RBLRE,
1.4 RIDHAFBUAEIER

RAa~6 A HIRAKEBR . RHFHTRENE
#hk, SMCEREFADALKBER IV, HRELARARK
EaEELE,
1.5 AKAEFEEHEFAMFBILABRNOE
U REM

RESHHEZKSMCBLEHAHRRTERY T

X110 AN/L, 2 fT 96 LEAK. R4 E 0
DME/F12 & ¥ A %, L 2 4 2 5 m ECCM &
dsEC-CM, A* H-TdR # A % # 3 % 4 SMC #* H-
TR BAE,
1.6 REERALFRE
1.6.1 BERES A4 bFGF # PDGF-BB ik
FLEERABAAKEEE N HECERATELART,

BFARBEE FEXEKA M4 0.6X10" mol/L B
BHEh#F DME/FIZRAEFX LW EHUTTA
BEAXOEFEAL 48X 5240 REZHE4 %
FHEE, B8R ¥E LY ¥ T % (abelled strepta-
vidin biotin method, LSAB)# 7% ¢ . £ — k2 %
& B # A bFGF £ % B 4tk (1 + 10, SANTA CRUZ
A &) fe B #i A PDGF-BB # % K& 4 (1 + 800, SAN-
TA CRUZ 2 ). /i DAB/H;0; £¢.
1.6.2 EEBRfE A8 EC-CM % ¥ SMC #J bFGF ¥iXx

FLEERFMAKEZRA HSMCER KT K
BEFEEREEARAR QAN ALYRBEER
# A 1hth EC-CM, 3t B 4 /v £ fz 7§ DME/F12 %
AEEA UhERIZSEA AAEBEEZ.ARA
LSAB## TR ALt ¥3E. F—REIAHRA
bFGF ¥ % K44k (1 s 10, SANTA CRUZ 2 8)).
1.7 BE&SH

A TITY-300 H B A % L KB EH A ODFGF
R PDGF-BB &k Y P X .

2 H#R
2.1 BFAARARA-_ESER
ZRENBROINEMRT _EHNEE
ZEMA 0.6 X10* mol/L BERR Z 5 4 2. 693+
0. 278, B FIiEH# EC(1. 155+0. 059), 5 it 25 &b
HERFEEEEN(P<0.05),
2.2 BESIRAREAMAE RS R, HEE
HEgER4s <KEF oo/ ERERKEFB
sSxRE
EEHSEROSERER.EFECH
% bFGF #l PDGF-BB 4 §j %% .bFGF & &7
¥ N, PDGF-BB & G 7E &% B K. KRG
EC /3 bFGF BR#% & & s, #% F B 3
5519 % & (Figure 1); EC /§ PDGF-BB
16 ¥ R I 35 6, (ELR B o, TR 4 Br s
.EC BFE TWeH 1 h ). H bFGT LL )2
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PDGF-BB i i 73 ). 8 BE{ (bFGF, 0. 134
+0. 022; PDGF-BB, 0. 0830, 000 B & F
1E% EC(bFGF, 0. 088 +0. 007; PDGF-BB,
K 0.051£0.007), EREFEFHR (P
0.05).

Figure 1. bFGF expression In EC expesed to di-
amide. The nocle of EC revealed an intensively positive
L i whereas the cytopl: of the cella
was slightly stained (X 200).

2.3 BR{EFAMA R EE&GIEREN TR
LA S S BENE REFRENER

GREACLYRASRER, HRHRE
& EC-CM # SMC ¥ ¥ ikize, R ILEOR
B FEA, WK% 1 h ) ECCM 4,SMC
HHGH BNE, MEIF RS (Figure 2). @
R4 474 R, E¥ 69 EC-CM 4 SMC i bFGF
B2 e 85 BB O 0. 0420, 004, 53 A
€0.048+0. 00 MK, EB FHXR(P>0.
05); HBERE/E ST 1 h 9 EC-CM #43 SMC iy
bFGF @93 ¥ )¢ 85 B {8 (0. 095+ 0. 006) W85 &
WTMRA,2RHBEFEE L P<0.05).
2.4 FEARBIEKHEIEENTiRIAN
MBREHEY

HKREHEFECCM ERTSMC 24 h
Z F5* H-TdR # A\ SMC DNA py & (1 038+
HNOSHBHA M1+ I5DEE. ZREXB%
B X (P>0.05), ARifi . BERZEM 1 h ) EC-
CM £ il ¥ SMC 24 h,* H-TdR & A SMC
DNA 98 (1 7931460 MW B A FA 84 %

RPHBREFHRX (P<0. 0.

Figure 2. HFGF expression in SMC induced by DEC-
CM. Both nuclei and cytoplasm of EC showed an intenaively
positive immunoreactive staining (X 200).

3 itig

BRI R — B WAL, RN b R ALE
FOREAS B HE B, BRI 0 B P9 43 e H Bk WAL
WSt RAARBRIEAERE. —EKRED
PRI 88 EC fe BT AL 45, R 4 A K
FREVMREOBEHE AsREERE
y"*i[t.i].

B, K NARZE N EEEE
EAsHBRHEEMRB EFEEEM. WS
BB B R A A E R Rl A e R S
BELETF. AKEFRACHAREFmER
. AERER R, KA {23 EC bFGF Al
PDGF-BB # %%, i BB AE I M EC 4%
KEFBRESIE ECHEBRIRLRESR
F XM {2 SMC A bFGF ik R R
SMC MR SRR EERENTAILE
& EF¥. bFGF 1 PDGF-BB i} SMC ¥ & R3#&
HBRHLSREE, ENELY EC AT
& %3k, PDGF-BB 24 @ 4: £k, EC J5 5
Sk 5 IS, % ok R ik% £ 0 PDGF-BB fE
S WARN, R ERAEWEERM. R, bFGF
B FREE SR BB E K bFGF
{7 BE FERFI M S Mignatd 7 Ik bFGF
o 58 o — R AT PR M — 3 KRR R b B
YL M8 T bFGF cDNA fiy 3T3 4 i 1§
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B 3 . McNeil 280900 34 41 B B A9 B8R (7] IE B05E
TERGRES B bFGF B, B—4E,ECJ§
Bt EALRAG S B R AR S SR T {2 6 SMC iy
bFGF %1% ,456 0 L A & H F Al R SMC L
Haw e HHH.
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