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High Glucose Enhances Lipid Peroxidation and Synergetically Induces V304 Apoptosis
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[ ABSTRACT] Aim The pathological mechanism of high occurrence of atherosclerosis in diabetes mellitus ( DM) has not

been clear.
getically injure vascular endothelial cells ( ECV304) .

The purpose of this study is to detail its possible mechanism by studying whether high glucose and LDL could syner-
Methods Glucose (5.5, 20 and 40 mmol/L) and/or LDL ( 100 mg/L)
was added into the medium of cultured endothelial cells and incubated for 24, 48, and 72 h respectively.

The lipid peroxidation

was assessed by the content of TBARS, apoptosis and cell cycle were studied with Giemsa staining, transmission electron micros-

copy and Coulterepics SP.

dose effect relationship.

(2)High glucose and LDL had synergetical effects on inducing apoptosis.

Results (1) High glucose could enhance celF mediated LDL peroxidation and showed a position of

This may be preferentially

related to the celkmediated LDL peroxidation enhanced by high glucose and prolongation cellcycle traversal of endothelial cells

through oxidative stress produced by high glucose.

in endothelial cells, which aggravate the pathogenesis of atherosclerosis in diabetes mellitus.

Conclusion High glucose and LDL could synergetically induce apoptosis

This may at least partly attribute to

the mechanism that diabetes mellitus mostly accompany high risk of atherosclerosis.
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rEEBESZ K%K K, A DMEM R B R4, #
MTHEAME,37C5%CO, BHEFHETh HRK, %
FRWESR. LEEW2 RBE 1K, EKFHH
A REE. F0.25% k& a8 f0.2% EDTA &
R 1) E, BREEIN 102, EREHELE,
1.2 ARARREEREZEAMNER

BEEADE, HEKEET —KUTERE
HABOERR. UFmFEEZBE(] gL) AirAk
i, Al Lowry 2 2 &G RE .
1.3 FIERRAE V304 7S FME

ZGCemsa R EEERABERZLMENEA
M. WCE 4 A, 4 000 /min &8 10 min, /7 A 0. 3%
JX Z B84, B £ 5 min, 10 ky/min & /% 15 min, 7 £
E, AN 3% KB, AR A ERERENE.
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B. HEEZRIANYER T BT S55HA
BLZBRE A, B RLE =Y, £ 532 om L H &K
TR, B E S BRI A & VLA B #AT.
1.5 ZHBERATAYNIE K 4056 B #R o 4

X A B AL 7 v ( propidium iodide, PI) 7 A DNA
EEFEH. FAEM KEHH, M AH %
#71x10°, fl PBS( T4 Ca™ #1 Mg™ , pH 7.4, 0. 15
mol/L) ¥ ¥ — 0k, - 20C 75% WK Z B E &, 1 200 v/
min B0 3 min % % B E &, F PBS &4 4k Z K
J&, AN 0.5 mL PBS & ([ 87) ] 5 40 L & &, #% L
50 &% T 2 mL 4 0. 1% Triton-X-100.50 mg/L PI f2 5
mg/L RNAaseA #, B R K FE BRI B, BT -
40 CEuF AL 2 60 min, DL 400 B i M 1T €, 8 2 40
HORE, EAUR . A KA 488 nm. HF @A
M 5 000~ 10 000 428 . A multicvele DNA 2~ 4T
B A AT B T A B R A A
1.6 SEIE4reH

Bampat e T oI EnaR, FEEHY
IR E B, B4 0. 5% /NF 17 B DMEM 3 5
HEE#F24h BESESE: 55 mmol/L A EH
4 @20 mmol/L A HAELH; (D40 mmol/L & % 45 4;

ILDL 4; LDL+ 20 mmol/L # % ##4; LDL+

40 mmol/L HEHEH. FHLEAE 2mL, T EH 4 U
DMEM #& #~ 2, 2 BI#% & 24 h.48 h & 72 h 5 £
Sk
1.7 Siit=Eaig

K SPSS10. 0 SR 481t 4 AT 3 L 4L B S I 3t
. FF v Ts 27, AT ELANEEHLB A
B H & F £ 2T (ANOVA) F1 7 # H 3R (LSD #%) « X

B A R H9 BT R R AT B R B T E A

2 &R

2.1 YHBAEASEER

25 Giemsa Y0 )5, I I AT UL IE 5 A B2 40 Mo #% %
BRAA TR G P G B8 5, G R 308 0 4 L T O A R PR
MRS, RN — M2 RIRETEZET, 546
FATTEA (& 1, Fieure 1) » HUAEUFSZAIH TS
M B 2, Figure 2) o

1. Giemsa 5.
Figure 1.

densation, partial distribution in the nuclear or surrounding nuclear membrane

(% 100).

Giemsa staining.  Apoptic cells showing chromatin con

2. BHBEHFETHATHAE.
Figure 2.  Apoptic cell is proved by transmission electrom mi-

croscope ( % 8 000) .
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2.2 BERESEMHEM

M 1(Table 1) /] LAE i, =ik A B HEA — &
IR G PR B A E o 40 B e 0 do S A 2 ol ) 28 A
EEREANT A ET S (P< 0.01), [H K BE4E
B I K 2R BT P> 0.05) . 78 24 h fiG
A K F B8 BA 4 K7, i AR K 4R LDL
Ja, NS ERE N, RIHHZ M RERER.

* 1. HAEAMEFAEREGELERPRABLEZRR
SRS E.

Table 1. TBARS content in the medium of cultured endotheli-
al cell at different time (; *s, Bmol/L).

Groups 24 h 48 h 72 h

Glus.5 0. 60 0. 09 0.64 0. 11 0.67 0. 15
Glu 20 1.89 %0. 31* 2.01 %0. 07" 2. 08 £0. 26"
Glu 40 2.29 0. 21% 2.32%0. 17 2.34 %0. 32°
LDL 3.20%0.20 3.23%0.23 3.2310. 38

LDL+ Glu 20 5.03%0.18*°  5.18£0.40°  5.21 0. 19*

LDL+ Glu40  6.1010.49°°  6.4310.35°  6.6610. 44

a: P< 0.05, compared with Glu 5.5 group; b: P< 0. 05, compared with
Glu 20 group; c¢: P< 0.05, compared with LDL group; d: P< 0.05, com~
pared with LDL+ Glu 20 group; e: P< 0. 05 synergism approved with ANO-
VA. Glu5.5: 5.5 mmol/L glucose; Glu 20: 20 mmol/L glucose; Glu 40:

40 mmol/L. glucose.

2.3 YHBAT R A EI o
2.3.1 AT HH WFRI N g V34 B
—EHREMPETE, 20 mmo/L HEELHEFESH

B2 A0 HE V304 JET-AEF (P> 0. 05), 40 mmol/L 71 %
YEF 72 h JE 4RI T3 N ( P< 0.05) - LDL 1EH
48 h G AT /EM(P< 0.05), LDL+ 20 mmol/L
J% 40 mmol/ L ] & HE4L/E I 48 h 1 72 h 3576 W1 3K
FTR(P< 0.05), W3 2(Table 2) »

xR2 EREFIENMTEEREEARNEMAEMATE.
Table 2.  Apoptosis inducing activity of Glucose and LDL ( x

*s, n=3).
Groups 24 h 48 h 72h
Glu5.5 2.4310.45 2.57%0.29 2.631£0.25
Glu 20 2.46 £0.29 2.77%0. 15 2.87 0. 15
Glu 40 2.2610. 55 3.03%0.31  4.60%0. 36°
LDL 2.4010.30 3.2010.30 5.50£0.35

LDL+ Glu 20 2.6310.15 5.9010.26"  6.77 %0.31"

LDL+ Glu 40 3.07%0.38  7.90%0.46"  10.0%1.0%

a: P< 0.05, compared with LDL+ Glu 20 group at the same period; b: P
< 0. 05, compared with the same group in the prior period; ¢: P< 0.01
compared with controls in the same period; Synergism, P< 0. 05. Glu 5.
5: 5.5 mmol/L glucose; Glu 20: 20 mmol/L glucose; Glu 40: 40 mmol/L

glucose.

2.3.2 mie Aoy AR AL, &
WEEHI AT FEA LDL AE FH N B2 40 V304 — & =R
A Go/Gy 4HAE B 27 L A0, W S A1 Go/M B4 R
B, $2o vk 5 8 & H A LDL ¥ ] SE 2% Go/Gy W] S
SR o ARIX AN REHRERR BN 200 G, [A) M I I
(% 3, Table 3) .

*3 SREFEREMREEEZBNAKAM V304 HHE S HRIRM0.

Table 3. Effects on the cell cycle of ECV304 (; *s5, %).

24 h

48 h 72 h

Group
Go/G, S Gy/M Go/ Gy

S Go/M Go/ Gy S Go/M

Glus.5 66.5X1.5 25.4%3.4 8.2%2.0 70.1%4. 1
Glu 40 69.0t4.5 24.9%2.9 6.0*2.0 78.9%1.6
LDL 65.7%2.0 27.1*1.9 7.1%0.4 80.0%1.3"

Glu+ LDL.  65.2%*2.9 27.4%x2.1 7.3%1.0 81.0%3.9"

20.6%1.5 9.21+4.8 76.3%1.3  15.0*1.0 8.8 *l1.4
16.4%1.8 4.7%0.6 84.310.8* 10.9%f1.6 4.7%2.2
13.7%2. 1 6.9%1.0 82.4%1.1* 11.5%2.8 6.2%1.6

12.9%2.6 6.112.0 84.5%5.1* 11.6%2.7 3.912.4

a: P< 0.05, compared with Glu 5.5 group in the same period. ~ Glu 5. 5:

3 11 ig

I 5 781 22 R AR R 18 o A R s () R4, B g ot
EAEREE S MU T 3G, 27 RN AR R A R BN
MNMEE ERRE DG, o S AR & & B & 10, 404
Vs s B = 1N 17 =S U s R At 0 R N
PN, 1% LN AR BT B A2 4l FR 9 12 AR 3 ik o8 A i

5.5 mmol/L glucose; Glu 20: 20 mmol/L glucose; Glu 40: 40 mmol/L glucose.

AL ER I B o

Jig S5 SE A AB R A Bl K s FEE AL 1) AR LA
A EEAEA o W B R PR ILAE S R R R i
AR B IK A RERE AL ) B R 23 . BEAAE
Wi T 1 AP B A 5 5 I 2 1 (oxcidized LDL, ox-
LDL) 55 3h Jik 346 1 1 4k A Y 0 B 1 8 . B
FeER, AR R B IR 5 A B A A AT e O
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AL S B, BT R BN H B EAN 8
THENRRFEEREA BN EARAETDY . A
W5 S, 1 A i 8 6 W e e (R B 4 P Y B IR 2
s 0 AL, X 5 Maziere 287 BF5E — 3, 3F B
R AR, B o R 2 B AR R A, AR P IR R
F AL FREE RGN, 75 S P9 B 40 B IR T 4 Rt AR R 1
o FIAN, AATUIK A B R B 0T P R 4 i PR AR
FA B A B (AR, BIVEF 24 h JE K% B RE &R A 4
W kB SR, 51EM 48 h & 72 h B4t
EFER(P> 0.05), 15 P B 48 B 8 1 2 Bl A FH i 1]
TR TEH N SRR AL 1) R A 5 = s
L FHE R 3 998 FE A A 5%

L35 44 D 9 T B0 ik o A et A ik Jr R 0 A o
A ™ . BRI, R R % L R
R EREE AT N R T 5S8R B H H
B R R R BB B B i e R i R
RGBS S 7 I &, AN RN ST
B PRI RCRE o T SRR B, e AR R 5 i Bl AR Y
I3 FE e B (3 TR K A S I Y Ca™ T, AT
P Ca™ WA IR P DB, Z44% DNA & 180~ 200
bp BRI BEE (% KN F B A ST . 4R
K E ] i 2 ) Ak T R IR R R ca™ Y
Ui, Jon Ca” BB AT RE S AL a5 o AW
RN, WM V304 A — 5 3 AR T %K, 40
mmol/L & &) ¥E/EF 72 h W[ S P & 40 i V304
T2, 5 3CHR[ 10] RIE /) 48 h A, AT A8 5 FT % 1)
P R 40 A V304 5 AR B IR BN ik 9 B 4 A
A 5. 20 mmol/L ] %) #E7E = K WK K N K
AL V304 JH T, IR G & 5 U8 T A )
PEAT, TR R E W, RO B E W REH, 5
BLAE— 7 e S ] Py I o 67 5 18 m. By R 3500R
T-VE R G5, T RE 55 v ok 8 40 hE 8 3k L g T 0t 4
ARG B A 5 AR 25 B iR B SR A E BB AR R,
TXA] DL REBE R A IR T 25 6L I 20 Bk OR R A Ak
R R RS E AR

TR T R R P RN R A R AT LA L A

48 h F| 72 h, Go/ G, BAAHAE ELA3E N, S F1 Go/M L A7)
B, RIS H I TR T A A, SRR A B R T
R A5 v R ] e b AR B IR R A S 4 A
YA S, (B N T0 3 4 R R T 4 i LA 3 ke YR T
S B A AT B, M TR BE— 2P T S Ah, AL E
AR Lo B3, ALl P Bk 2E 0T 4 o ) B s e
AR TR E R, NS E M EER .

NEZAE H, T B2 S 30 3 & AL
RAERIZN M B AR FE T, {H A A] DL &2 40 i o e sk A 57
R — R o AW R ARk A A
T AW Ay X v oA ] ) W A28 FE IR 3R B = AR 4
AR 7 B — MR, 7E Ja 30 3h ks R 8 40 &k AR A o
H—wEHhr,
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