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Lipid Peroxidation Induces Expression
of Monocyte Chemoattractant Protein-1
in Cultured Endothelial Cells

X1A Chun-Zhi and DENG Zhong-Duan
( Department of Pathology., Tongji Medical University,
Wuhan 430030, China)

ABSTRACT

Aim To observe whether lipid peroxidation injury
to cultured human umbilical vein endothelial cells and
bovine aortic endothelial cells has effects on the ex-
pression of monocyte chemoattractant protein-1(MCP-
1) in them.
Methods The lipid peroxidation injury to endothe-
lial cells (EC) was induced by exposure to diamide et-
ther at a same concentration but for different incuba-
tion time or at different concentrations but for a same
incubation time. The EC in different groups were
collected and their total RNA was extracted by the sin-
The MCP-1 mRNA expression in

EC was examined by dot blotting using a Y?P-end la-

gle-step method.

‘beled 35 mer-oligonucleotide probe, Meanwhile, MCP-
1 protein content in the media conditioned by the cul-
tured EC exposed to diamide was determined by sand-
wich ELISA.

Cultured EC could express MCP-1 mRNA

and protein.

Results
Dot blotting showed that exposure of
EC to diamide at a concentration of 5 pmol/L for 2, 4
and 8 h, respectively, resuited in a 2. 26 fold, a 2. 41
fold and a 2. 72 fold increase in the levels of MCP-1

mRNA expression in EC respectively. as compared

LEFERS Ve SO RIS

to the control group. On the other hand. exposure of
EC to diamide at different concentrations(i umol/L.. 5
pmol/L and 10 pmol/L) for 3 h, resulted in a 2. 22
fold, 2. 97 fold and 3. 32 fold increase in the levels of
MCP-1 mRNA expression in EC respectively.  The
results of ELISA were similar to that of dot blotting.
Exposure of EC to diamide at a same concentration
but for different incubation time resuited in a 2. 18
fold, a 3. 87 fold and a 5. 87 fold increase in MCP-1
protein content in the conditioned media. By con-v
trast, exposure of EC to diamide at different concen-
tration but for a same incubation time resuitéd in-a 2.
34 fold, a 3. 44 fold and a 4. 6 fold increase in MCP-1
protein content in the conditioned media.  Together
these results showed that the MCP-1 expression in EC
induced by exposure to diamide was dependent on both
dose and the incubation time.
Conclusion Lipid peroxidation to EC can incduce in-
creased production of MCP-1 in the celis and may piay
an important role in the recruitment of monocyies into
the intima in atherogenesis.

KEY WORDS Lipid peroxidation injury: Endothe-

lium; Monocyte chemoattractant protein-1: Diamide;
Atherosclerosis
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AP EEEGENTEAREIZEmME, I
ABAERF . SEFEALAPO L BB AT
G- 1 2G4 EFEHIMERGHEfRE ZERML,
REARMEYIERLIAAGGTES LA L EHw
AT ZG-1 38 e, LAHRBHRNLRELERLT LR
gty RETREAZE RN,

R@F WAL AL Admie; LHRmAL
Fa-1; MiE: FERBARL

B 408 WM& E|E 3-1 (monocyte
chemoattractant protein 1, MCP-1) % B 4% 7l
BEEE A P BT (B Bile F B89 1R A L 3 34 B Bk
o # 7 4L (atherosclerosis, As ) B K £ M &
B GRERMPR KRN N EHRAE RS E L
5 As XRZ2FYIY, K. N E AR T E AL
RGBS 2FTRE A WREMRTLE
. AR AW ABREERTREFON KN
e .51 & PO B H M s T E AU MR H R T
CREBKTFHEEARBLES-1,EIFKITIE
FE EALTER As RIEIRILE .

1 HEFHE
1.1 ABFERKARAMIZESER RNA RE
BHEREBEFNAFERARBUKR(IE AN
V304, KX AFHFEAI L EPORFTE 10%
ANEDFEHMIOHHRE, FAPELSGEFAHHEN
SREBAfLELRA, HEALWHK. ELRA IS
pmbl/L MEBRAA A5 T 2hah R 8h FEH 4
H BB KRG o £ lui® DME/FI12 8 645 5 4,
B ¥ 24 ho W £ & 4 # 3 7 (conditioned media,
CM), BEEBEFORHLEREAN,ZE B8 ARM
EPRRA L RNA,—T0OCREELER.
1.2 HFEDHEkARBIEIEFFER RNA 28
RAFMEDR . Z2HFRLESB . EELEHRD
X, % 0.25% % & @ 5 (GIBCO), F 37Ci# % 15
min &, H & A E &, E A LA 000 r/min F O
10 min. F £ FiE. 2% 10% 8 = 20 o5 M199 45 3 4
Egwp, £ 37C.5%C0O, 24 TH K. FXH2A—
KR EQABEBAEE U1 REGEALER. &R
ERET APEZSAY TEEEEEEFTHRA: T
HFrAixHAEERTL IS AN, EXLERET,
MEXNERHENL . $ESGHNARABENLY

AMBAFSERA, FERAEFAERAPFHE1
pmol/L. 5 umol/L #2 10 pmol/L H % 598 F# %% &
A HE.GHAI0MAH, 3hFFEHFABF
fim e R i17E DME/F12 26 ¥ £ AHF N EAY,

EHARMERAAENELRNA,—T0CREL E,
1.3 HEARX

4R A 4 RNA 42K 20 pg n‘fﬁf‘-?"—"ié‘if'%*‘*%
BEESICHEELXIhUB . MYHPSILHNERH
HE(LETHEEH 35 F# t!ﬂﬁﬁﬂ?ﬁu‘;ﬁ#;&;"'—'ﬁ
MCP-1 ¢cDNA 49 % 257~291 ¥ F B E#H)I57CE X
BW. AXETAEAARG,—TOCREIEY 72
h, ﬁ%ﬁi%"i?ﬁfﬁSfiﬁ%fﬂiiiiﬂ‘:"‘%"“?Eéiﬁ‘ﬂ
P HFEEERH T MCP-1 mRNA &% K%,
1. 4 mf#i%#.E*B’-Jé&ﬁHﬂﬂﬁ‘!tﬁa—l =
BEERE

# % Evanoff ¥ %7 2, 3 £ CEF LA RHEE
# (enzyme linked immunosorbent assay, ELISA) #
o HA & T 5 MCP-1 5 %EAKA: 100, 9 HE
FEEEEFERAE)DE 96 FLERM, F 3L 200 oL,
ACETLFILITFRBEARFERLZ K, 25 MCP-1
24 B (GIBCOE B AES 22U B = FNE 4’ P L
BEY 0.1~10 pg/L)~ & #0911 %4 3 “i(til

mL 4 10° A1), #3150 pL,37Ci2F 2 h,;;;},?c

Ko ilhz 50 pl A E IR N FA LKA 2 100, K
HAEENEITCETTh, MEHERILHIT AL
B7BE(L : 100, A4+ #).37CiaF1h. A3 A, Gl
50 ul. 3mol/L H.SO, # it B & H N . BB UTE R
HAEE,AEFAILAZGILE 490 nm # £ ¥
BWE, R4 K AP MCP-1 47K & A MCP-1 # %
Al kR,

2 &R
2.1 BERNBZAERSLED-1 mRNA FRE
A

& 1(Figure 1) B 7R IEFRA AN KA A%

BT BRHE TG RNA W B B E

BREREARBSAEEHHLE, KK
(Table 1) 8 WL, Bx K& {E B /& 89 MCP-1 mRNA
FRIXKFRMBAR S, FH. WEERN
B89 3E4 (2 ho4 h F1 8 h) B A &K 40 Hd MCP-
1 mRNA FiEKFZHE & 55 Xt B4 8
2.26 f&.2.41 f&F0 2. 72 £,
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Expression of MCP-1 mRNA in EC ex-
posed to diamide (5 pmol/L) for dilferent times.

Figure 1.

Table 1. Dot blot analysis of MCP-1 mRNA from EC
exposed to diamide (5 pmol /L) at different intervals.
Groups Timeth) RIODV
Cnmm_l_ - ] ) 22.76
Dizanmde 2 51.76
4 54. 91
§ 62.11

RIODV . relative integral opucal density value,

BT . (KRR T A AR
BERECQ1 pmol/L.5 pmol/L 1 10 pumol/L) 1 i@
HET AR (3 h)et, & 4R K AR MCP-]
mRNA 35 7K - 0 BE B e vk BE A9 M N 38 %5
451 93t FRAM 2. 22 15.2. 97 1&H0 3. 32 5 (@
2 13 2. Figure 2 and Table 2),

Expression of MCI’-]1 mRNA in EC ex-
posed to different concentrution of diamide for three
hours.

1 mal L}

Fipure 2.

2.2 BREMARER-EREARBALEDS-
| XEBEW

F3(Table DER-AKBHRBER T 5
pmol /L @B IS B # (R et @9 R (2 h.4
h # 8 h) &40 74 B A0 5 (3 9% 2R i) MCP-
| RS RESMM. 75 HTHAY 2. 18
F.3.87 BH .87 E. HERASKITFE XL,

Table 2. Dot blot analysis of MCP-1 mRNA [rom EC
exposed to different deses of diamide for 3 heurs.

Groups Dose(pmol /L) RIODV

Conrrol 0 21. 83

Dianmide 1 18,47
5 64. 91
10 72. 49

RIODV; relative integral opucal densiy value,

Table 3. EC treated with diamide (5 pmol/L) pro-
duced MCP-1 in a time-dependent manner (r+s, n=
6- FR/L).

Groups TimeCh) MCP-] protein
Conrol ] 0. 48+ 0. 02
Diamide 2 1. 05+ 0.1*

4 l.B6+0. 2%

8 2.82%0.2°

8: P<70. 01, compared with control group: b: P<l0.05. com
pared with 2 h dinmide group; c: P<C0.01. compared with 4 h
diamide group.

H— . A [E ik E BB (1 pmol /L. 5
pmol /L #1 10 pmol/L)EEA 3 h B . ZHA K
MR R EP Y MCP-1 BE A i W8
71 BE 3 AN 36 T . 4 ) R Rd BEARLAY 2. 34 fiF. 3.
UEMNLEE. HERDABERE L (G4,
Table 4),

Table 4. EC ftreated with diamide for 3 hours pro-
duced MCP-1 In a dose dependen! manner (x +s. n=
6. pg/L).

Groups Dosetumal/1.) MUCP 1 protein

Control 0 0.56=0.02

Dinmide 1 1,310, 2¢
5 1.93+0. 3
10 2.58%0.1°

a: <0, 0], compared with contral group: b: P<0. 05, com
pared with | pmol/l. diamide groups c; £<<0. 01, compared
with § pmol/l. dianide group.
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3 Jtig

B E G- BN — R R
SRR LR T X As BESRTE AL A5 51 23
BEEHBNREEETSEBHER., EiR
i, B FR 0 P9 B 4B FT 3% MCP-1 mRNA, 3¢
BEBEZ IS E 000 052 856 1F
HREARE (00 B I AT B A 0 R T
HMEFEESRABRE N EAREME
Y& Rl OR BT 1 3 55 5% 00 P9 B 4l R 3R ik MCP-1
mRNADI, AR 57 25 532 B, B B 1] B B (20 74
B4R MCP-1 mRNA , 3 B 72 BT gk ety
Y B NEH A2 P9 R 0 M B B 3R AG AD RTIR
3 MCP-1 #3510 TE e 69 v B R4 R T (6] 34
R,

HETZEEEE AN N ARG As (Y
HERRBENEARAGHEZRE EE
¥, P9 B B RS ot BRI 5 As XA H 452
HERY, BFT AR MmN SH
MRRAGHHS . EEHA T BRAZENE R
B0 B RS R R S AR R
WHRAEAD RRE D BURENET
A0, MR — AR E Ak L AT R AR 40 B
25 A BR T AV B TS D O A R A R AL
BE ARG, B E A S T B IR . AR
& 'ft BE B AL 8 A9 & 7= ¥ 15 — 2 (melonalde-
hyde, MDA ) 4 & 4 77 LA I BRAg IR 2 AL Y
KT, V88 4038 . T2 B 4 S B A 1 Bk v
AR R & N0 A B B R T 3 P
B AR AR S B EAL B

BT & 40 . 3 Bk o BB ¥ UL 40 2 (smooth
muscle ecell, SMCO)F A NERE LI R Mg 8
BAMEANNE FIEBEE As BFETRHBHE
BIEES G, R IR RS R N R RS
Bt EA B R, B A FEFR SMC 8
MRH SN EHE L E LR SRR N
V{23 P9 B 40 35 5 MCP-1. 2B IR R & 7
B 40 S 5 EUAL R - AT RE S 5T 4 Rk 12 4 3

As BESREOTE A, X% 180 B B R o BUAL R & As
M EEEES X,
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