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ABSTRACT Aim To investigate whether lipid peroxidation injury to cultured endothelial cells ( ECs) induces the expression
of macrophage inflammatory protein- la(MIP- 1la). Methods The cultured human umbilical vein ECs were randomly di-
vided into the A, B and C groups, cultured in the media containing 1 Pmol/L, 5 Hmol/L. and 10 Pmol/L. diamide respectively and the
control group cultured in the media without diamide. After exposure of ECs to diamide for 4 h, the lipopeeroxide in the ECs was de-
termined by thiobarbiuric acid flurophotometry; toral cellular RNA was extracted from the culrured ECS by the single step method,
amd the expression of MIP— 1a mRNA was determined by RT'— PCR; the MIP- 1a protein in ECs was determined by immunocyto
chemistry. Results The malomdialdehyde content in ECs im group A, B and C were 2. 0— fold and 8. 6— fold as much as
that there was significant difference between experiment group and control group (F= 138. 64, P< 0.01), and Q test also re-
vealed statistical difference among the experiment groups (P< 0.05). RT- PCR showed that the MIP— 1la mRNA expression in
ECs im group A, B and C were 4— fold, 6— fold and 3. 5— fold as much as that in the control group.  Immunocytochemistry as-
say showed that MIP- la mRNA Protein was granular brown substance which located mainly in the cytoplasm around the nuclei.
Diamide induced stronger expression of MIP— 1a protein in the experimental groups. Image analysis showed that the expression
of MIP- 1a protein in ECs was 1. 9— fold B, 1. 4— fold in group A and 1. 3— fold in group C as mush as that in the control
group. The analysis of variance proved that there were significant differences between the experimental groups and the control group
(F= 68.60, P< 0.01), and there were also significant differences among group A, B and C which were proved by Q test (P< 0.
05) . Conclusion Lipid peroxidation injury may play an important role in recuitment of monocytes into intima in atherogene-

sis through inducing ECs to produce increased MIP- 1a.
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1.1 ABféRkA R ApiE s 5 4a

W2 R 7 B A %8 Bl k40 Be (0 40 R B
V304, RXAF + E LAY REFORE) ERT A
10% /N4 11 7& ( Gibeo /2 &]) #Y DMEM 3% 5% % ( Gibeo
nEl). Fl0.1% B EE amEtE R, ECs Rl H
IrFeRt. FAREKELARAH, A
D8900 ¥ 7% £ ( Gibeo /A &) ¥ 7% 12 h, A J5 FE AL 2 &K
¥ Fu Xt B, B 4 Bl w4 1.5 & 10 Hmol/LL
BX B B9 D800 3 5 %, W A T Bk fiE. x4 h
B, A BN 7 &, 2 AR R AR 5L AR .
1.2 BRISAHRABLZERRAHMENEE

W 4 R4 10/ FLREAE N 96 FLAR, BL D8900 % 3
EIE R 24 h, IrECFE 4 h 50 E A Z B (malondialde
hyde, MDA) . % P& Tanizawa %" 77 3%, & 3. 4 fo /p
A 3.0%SDS 0.2 mL, 4847, BUE & 0.2 ml, fm A
2.0 mol/L. Z.BR & i (pH 3.5) % 0. 8% s K B th %
A& 1.SmL, in Z&KZE 5L, 95 Cii & 60 min, %
#H 5 min, 1 0.2 mol/L # B 1 mL, AniE T B wlrE (15
21) SmL &4 84, B, 3000 r/min 15 min. B _E
AT 5 6 (EX: 515 nm; Em: 553 nm), [F] #F %
Fth B — 04 B Lowry 2 B0 2 & 3L 4 M &
Bl MEEENTHREEANT B4R
HESFAEN g R,
1.3 K%K % B R [ (reverse transcription —
polymerase chain reaction, RT— PCR)

BLIRwER B A — P ERRA
G M RNA. BG4 5 RNA £ 1 Vg, # # F 4 R
cDNA. BliZ =47 2 WL # 1T PCR 3 (94 CE 4 1
min, 58 ‘C3E X 1 min, 72 CZ ¥ 2 min, 3 30 /™18 3F,
KK FEAE A 72°C 10 min, 4 CHFH) » PCR K R4 %
EARFL 5 UL, 4 1 x PCR buffer. 1. Smmol/L. MgCl, 0. 2

mmol/L. dNTP. 5| # % 20 pmol/L. X Taq # 2 u. MIP-
la 89 51 4 F 7| H: IF 4 5° — CTGCCCTTGCTGTC-
CTCCTCIG - 3°, f# 4 5° — CTGCCGGCITCGCT-
TGGITA- 3°,PCR # # =4 K & % 197 bp. W5 H
B 3— B BY S M ( GAPDH) 95|41 F 7 4. IE 4
5 — GGGGAGCCAAAAGGGTCATCATCT - 3, #1 4% 5°
— GAGGGGCCATCCACAGTCITCT - 3, PCR ¥ #5 7=
MK E #4235 bp( % [ Gibco BRL A F]) . H 7 =4l
PCR X fi it A2 & 4 B 41 DNA 75 3, B7 % it oh IF 4.
FETIPHEREL—ARNE T, RETE, BR
R 7= 47 10 VL S 4T 3B 1. 5% ¥ 37 8 B8 6 K B8 0K,
R BoR, 2443 K, SQ9636 & =4 &
G THEE BRI ASRNEL EENER LR
GAPDH £ FHWM MR EE, WE - HF WL ERA
NAELSRAE(A) E. LI EE & 4 mRNA #
A RLAE.
1.4 SBMENLE

BHATEW A LA H ECs M54, PBS &
WHk, A AR AR 1) EIRE E 4K 20
min, B KX F A, - 20CKREEA. A MIP- la %
2 HU 4R (Sigma /A B) A1 457 40 B AL A AR &
(REEQE) #HTRESFEGE, £200 FAEHT, &
41 A AL 3% BX 30 > ECs, TITY - 300 & & & 5 & 4
MAGNE 4N T BN THRALE(A) E,
SAS AT & H BB HAT F E QAT AL g 5,

2 &R

2.1 MRS RIS HKFE

M 1(Table 1) 7] I, 1. 5 A1 10 Pmol/L 5k % %I
WS BI4H M MDA & & 43 il A xt REZH 1 2. 0.5. 3 Al
8.6, /7 Z 4T NI H S5 R4 (a2 7 A B
(F=138.64, P< 0.01), ZAMHEH LR ERBA
BEM(P<0.05) .

F1. BERESUHRKELEZBEAEHYEBNELER
Table 1. The result of micro— determination of lipoperoxide

in the ECs by thiobarbituric acid fluorophotometry (; )

Groups MDA( % 10~ >mmol/ He protein)
Control 3.94%1.02

1 Umol/L. diamide 8.02 1. 73"

5 Umol/L diamide 20.71 £2. 69

10 Mmol/L diamide 33.71 +7. 58

a: P< 0. 01, compared with the control; b: P< 0. 05, compared with 1
Hmol/L, diamide; ¢: P< 0.05, compared with 5 Hmol/L. diamide.
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S ZH ALY BEZH ECs f) MIP— 1a mRNA £ Jx #%
IRV R, BIK B RAR R GEE ., S %
Feum X RA(E 1, Figure 1) o BME T8 R
IR, 5 Bmol/L BEAZ M 4140 it MIP- 1a mRNA 3Rk
KB (A {E 0. 7156) , /& Xt HRZH(A 5 0. 1194) [ 6
%, 1 Hmol/L 1 10 Hmol/ T H i 5 38 41 43 731 /2 Xof HE 2
) 4 f5%(A 15 0. 4797) F1 3.5 f&5(A 15 0. 4128) .
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ELWE 2 A 46 M B 1o 76 SIS A A IR 41 359
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3620 MIP— 1o f BE 1 UKL e 06t B2 22, BER IR (
2, Figure 2) o EUE 73 # o, A [F) 9K B2 Bk e )5 &%
H ECs MIP- la & FHRIA/K IR A =, LA S
Umol/ L ¥R BB Fe M 3, X REZH 1.9 f5 , 1 FA 10
Umol/L ¥R BEIT 43Sl e Wt HR AL A 1. 4 50 1.3 %5 o J7
EZOERER, KRAMMEAERE B &

(F= 68.60, P< 0.01), %218 % LL i 2 R IRH B
ZM(P< 0.05) (% 2, Table2), 5 RT- PCR &~ K Hk
Ji/E ) JE MIP- 1a mRNA ik /KPS ARAT &
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Figure 1. The expression of MIP- 1a mRNA in ECs deter-
mined by RT- PCR. A: PCR Marker; B: the control; C: 1 Hmol/L
diamide; D: 5 Hmol/L diamide; E: 10 Pmol/L diamide.
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Figure 2.  The expression of MIP- 1a protein in ECs.
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Table 2. The comparison of the expression of MIP- 1a pro-

tein in ECs
Groups A
Control 0. 0476 £0. 0105

1 Pmol/L diamide 0. 0667 £0. 0178*

5 Bmol/L diamide 0. 0883 £0. 0073™

10 Hmol/1. diamide 0. 0597 +0. 00574

a: P< 0.01, compared with the control; b: P< 0.01, compared with

1 Mmol/L. diamide; ¢: P< 0.01, compared with 5 Hmol/L. diamide.

A: the control; B: 1 Hmol/L diamide; C: 5 Hmol/L diamide; D: 10 Hmol/L diamide.
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Wt B a1 S A e S D U i AW el = 3
Fe TR E I S B G R R A, BRATIEW
TBRRERE SIS P9 B 4 i i B A B A, B AG
T P i B A ) 488 v o o B, 5 BRATTAT 2 R IE
_Agi[fﬂ] .

B gMEA- 1 BT C- C HELHTF
K, 7 MIP— 1a FI MIP— 1B BRI | 3% %o e 40
I E R K T E & . RIRE, 782 2 KA
ST BRT JERL F0 M B 8 R 403 11 98 0 5 67 34 77 7E MIP —
1M MIP- 1 %R 2 15 3 R AL 10 40 B 2L A 2 %
REVE AL IE P R A KRR B MIP- 1a i
R R AERON L MIP- 18 581 . ELZAEH, P B
N T Ik EE 40 A AR K40 Y B 4T 2 40 i fifi v
YA SR AR R T R A A RN i R A B 2 T R AR
MIP- 1o . SR, PR 40 B AE 75 77 24 MIP- 1a, LA
FMIP- la 2754 As KA S ZEEM, BT
B AT 2 F B A5 42 22 R 2 0 ELISA HIE B,
BB e T S 500 7 40 e i R ot SRR A T 5 S R A
/KPR B R 40 B A 25 F - 1( monocyte chemoat-
tractant protein— 1, MCP— 1) mRNA F12 H, H 5B fZ
AR FET B TR RN B S IE AR T (RIS, AR SR 4458
FIBE 5 2452 E B, B i TT 325 5 P o 400 i 2 32K I 45 4
MUREFR 4> T— 1 R MIP— 1 8587 . AWK A RT
— PCR A4 20 A W uE B, B 72 00 0 R i g vl 7= A
MIP- la mRNA Fl#& H, H 52 2B G MIP- 1a
RIEESR, Bz, BATHARFE K SLK 5 2358, W
T 40 B 1) g ot S A A 5 SO SR A B KT [ MIP
— 1a.MCP- 1 J% IfiL % 40 M K Bt 47— 1, AT REAE As
PRI P E AR .
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