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[ ZF] Br AL X Z 9 KRCE M g N R 4 e o) 88 69 B45 A R AL B AL R E T A A e R 1E
RAAES T . FE RIIBHREARLEBREE AR mIE, FE 5 A EF 3 BABALER =BG A4
E A E T, B R TBA ik A BRC R BE kAN B m il B fe— AL UK B R A R R AR B %A
Westerrr blot 4 ) @ ftL P i A — & 4L R 488 mRNA K-F4#= NADPH A W& A A, B AR AT MM K% BT KB
. R HEFwsBast, BB RR @R ZBRE B A RA — & R A mRNA K -F FE4K . 29 i8R
NADPH £ 1Bs& & &K BV (P< 0.05) » #EANLRK = 4E Ao A 30 min A= 6 h BH3E R AP —ALAKEAZ
(P< 0.05 % P< 0.01), @ 12 h & — AAL SR B K A #8 A2 K = 4 A B 18] 22 K d FE1K( P< 0.05 & P< 0.01) .
£ % A % £ 10.20.50.100 Umol/L 5& B 7y 4K 2w 75 — B2 K -, ¥ NADPH R ALBEE & F ik, L — &AL RAn 9 L
Al — A A A A B mRNA K-F(P< 0.05 & P< 0.01) o #EERACL K = Wkl i & ML 0 I8 6 4% B F KB & K 3042
@R BN, ER30min A ARAGYE, mEHEG AR, i BALLAR B FHG KX TER
R R ARG A R T RE e bLd TR 46 31 KBS R A fk; @F 1L NADPH £ ALEE, 38 hm & M A 09 £ & W)
NEA —ER S8 mRNA RFRF. Hwm—A LR AR HEBRAT KB, LF AL 04/ERAHF TR LE T
FobE B AL R T F B0 8 R T &AL, B T KB NADPH A ALEE & Lfe ) B A — &AL LA B mRNA & 3% F % k4%
IR R AR PR W AR A .
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[ ABSTRACT] Aim To explore the effect of advanced glycation end products (AGE) on injuring of rat renal microvascular
endothelial cells (RMEC) and protective effect of probucol. Methods Microvascular endothelial cells isolated and cultured
from rat renal were divided into 3 groups: normal control group, AGE group and probucol group.  The levels of malondialdehyde
(MDA) and nitric oxide (NO) were determined by the assay TBA and nitrate reductase method respectively.  The expression of
endothelial nitric oxide synthase (eNOS) mRNA and nicotinamide adenine dinucleotide phosphate (NADPH) oxidase protein was
detected by reverse transcription polymerase chain reaction ( RT-PCR) and Westerir blot respectively.  The intracellular dispost-
tion of nuclear factor kappa B (NF-XB) was observed by immunostaining microscopy. Results In AGE group, the level of
MDA increased but the expression of NADPH oxidase protein and eNOS mRNA decreased compared with control.  The level of
NO in culture medium was increased after exposure to AGE-BSA for 30 min and 6 h, but after 12 h, NO level was decreased.
MDA level and the expression of NADPH oxidase protein were decreased but the expression of eNOS mRNA and NO level were up-
regulated by probucol with a dose- dependent effect in the concentrations of 10, 20, 50, 100 Hmol/L..  The localization of NF-XB
shifted from cytoplasm to nucleus after microvascular endothelial cells were exposed to AGE-BSA.  After exposed for 30 min, the
expression in nucleus reached the peak and then maintained high level. Conclusion AGE can cause the injury and dysfunc-
tion of RMEC via the following possible mechanisms:  inducing lipid preoxidation; @hctivating NADPH oxidase and increasing
the production of reactive oxygen species (ROS) ; (Mabnormal expression of eNOS mRNA and further affecting NO production;
activatin of NF-KB.  Probucol can protect microvascular entothelial cells probably via antagonisting the lipid preoxidation, activat-
ing of NF-XB and NADPH oxidase, and increasing the AGE- induced abnormal expression of eNOS caused by AGE.
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B JRI7 ' 993 ( diabetic nephropathy, DN) A& 4§ 5
BUSME B DhRe A4 WA BRI . & ks 51 % DN
() 32 B R L A2 B B A 28 K 77 ) ((advanced glyca-
tion end products, AGE) ¥ HiFI B2 46, A8 /INBR 22 Fh 4
A /NE TR S 4 M A S T IR AR o B NER P
20 A R R RO BT PN B2 41 Y renal microvascular en-
dothelial cells, RMEC) A~ [A] T — i i 2K I 487 0 fof i
WE A . & B 4% 2 & (L6 520, [ 5h Lee
212 38 13 B 4 S I SZ, RMEC (K454 22 51t B /s
BRANEA M 22 LA R DRI IR R R 3R . R
ifi, AGE T3 RMEC 1155 FUAL il i A7 28 o IR
IR B, P AL 7 2 A 2% ( probucol) B A %E 2%
DN K AR B hRs e Y . At — PR
AGE %} RMEC Y8 4547 LA K 35 % A5 =5 fR 47/ F F Y
I3 T HLE], AL AR T AGE 13 245 25+ T
FATHIZ R 5 A R LR S A SR DA DS /Y
K35 . —E A& (nitric oxide, NO) N
P — S A & S B ( endothelial nitric oxide synthase ,
eNOS) \NADPH &AL #% A7 KB(nuclear factor kap-
pa B, NF-XB) .

1 R E

1.1 SLIEEMI5IF

3~8dSD e AR(FTEERAFZR Y
B, P ALEER(FEHLARLE); REGH
(Biosharp) ; & 4% DMEM #f 7 # ( Gibeo) ; JiE 4F 1 7
( Costar) ; &40 B (DE F 48 X #1 & ( Santa) ; Matrigel &
(BD); F_EEANO RAE(HEERENIEAR
FT); B RNA 42 BUiX 57 Trizol ( Bio Basic Inc); Takara
RNA PCR Kit(AMV) Ver. 3. 0( A E A TE AR
AN ’RILE B E F KB p65.TRITC A7 1T #Y 1L 3 41
# IgG~ AR T AW B AR T B £ & 1gG X DAB
e XA & (T F A F); NADPH 4 1 B
p47phox ¥ 7 EHR( R X HEEAWAF) .
1.2 ER#MSBEERSHEK

% B8 Green % B9 = 4 B 3% & 200 H W
FTEmER. 0.125% rE a® 37T CHAL, BHE
/NEK 25~ 30 min /5 A 1 vE & 1R AL, B E LB BT
nERBORAEETHREFNA L BRERLF
(20% fig 4 &, DMEM, & & X fn 5t & £ 4 100 ky/
L,20 mg/L W & A& K H F, if 499 100 mg/L), B A T
WERAE 0.2 ARMEARMERESR, BT 5%
CO, 37T CEHMMFIE FHRERA F . RIE 4 Mo I BE 3%
BEARMER, MARENEEEZE S KGR nE N K

gl
1.3 HMERARMEENEE

(WHAENE: BEEBETAEREREFR
AR AKEE. (2) OFFHEARESER
K — A R OB F4 X4 E(1:200); =
L4 F 1 % 1eG-TRITC( 1: 100) - (3) & R #f 45 45 52
Bo: 4 CUS AR Matrigel GH E A 6 IR+, BAERET
40 min, 4515 R 89 40 f B 1.0 x 10°/1L 55 B 8
T Matrigel .
1.4 MELBENFMEEEAMNHEIESKEN

H/NEMiE EE B 50 g/l 5 0.5 mmol/L # & 4%
BTHBREZART, ERAEIR, FBAF T4
HEE, L4450 %, SEKREEE 37 CHE LK
H3IMA. ZRWETENES, FRALEL6HAE
HiE. RAEAEAHRMNEE MG HNSF 1FEE
¥l (advanced glycation end products-bovine serum albu-
min, AGE-BSA) -
1.5 ¥y

HHAKEAHE TN EREAEBRT 240 B P
W REH BB A H. (1) REXRNHE: TEKE
AGE-BSA(0.25.50.100 #7 200 mg/L) %4 5| % & 24 h.
(2) B 18] R B2 4: AH ] 9k B AGE-BSA (200 mg/L) 1%
B B 1E(0.0. 5,612 1 24 h) . (3) 254 T T +~
R YK 8% B A7 (01022050 #2100 Umol/L) 4~ 5
15 AGE-BSA 1 Al 81 %4 24, 24 h LA J5 #% & AGE-BSA
200 mg/L B9 F B F 24 ho
1.6 AZEF—SHEEN

Rl TBA v Fu #f MR 16 JR B 2k AS M &4 40 JE
BN NO VKRB, B 1R 5 R UL I A #EAT
1.7 MNEEM—SHREE mRNA KFAIET

NF##FIRABER N ENEE FRAEE
b1 &- 28 % B9 47 eNOS mRNA 4 & . Trizol 2 B4 1 5
RNA. 5|4 F 7| 40 T: eNOS L % 5-GGA AGA
TGT TCC AGG CTA CAA-3’, T 4 5°-TAG AGA
TGG TCC AGT TGG GAG-3", = #1K & 904 bp. Bac
tin £ % 5-GCC ACT GCC GCA TCC TCT T-3°, T
W A 5°-ATC GTA CTC CTG CIT GCT GA-3", =#1k
& 480 bp. eNOS ¥ # & #: 95 CH & £ 5 min,
95 CA 1 45 s~ 58 CiE ok 1 min 72 CZE A 1 min, ¥
1726 MEF; 72 CH I 7 min. ¥ PCR P41 % 2%
B e M M A bk, BN IT T BRI AR AT R AT
FER, FNEFE mRNA X R XEUY HHE LT
ESMENAST HELEELERT,
1.8 NADPH E {LE§ p47phox &N E

Westenrblot 46 l| NADPH 4 ft. B p47phox & &
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R, FHBRRB AR E G, ZLH 7 EELN
EOAKE. & A 60 Y3, 10% SDS-PAGE H, ik
Jo, kEE% I E PVDF FE £ A 5% i 8 90 4 # 7
2h, —#0(1: 200) 4 CiF HF X &, ZF(1: 2 000) i
& 2h, % /5T DAB # £ &, 30 min W& 4 K.
B KA B R & AT R G345 Bactin 7 B B9 &
WA R EE, LEWE W E Bactin B HLEZ
kB ELEARBHMENEAN.
1.9 #%ET KB p65 A AIR

WA i & A48 L 43 7 W 4R A TR B T (020,
3060 71 120 min) #7 AGE-BSA (200 mg/L) 1€ f] 41 fa
A& % Z (0.10.20.50 F2 100 Pmol/L) By ¥ & A7 &
54032 24 h J5 A AGE-BSA (200 mg/L) #% & 30 min
H, MR 4% % R FEE < 20 min 5 PBS ¥ 3
WK, 5% BSA # 1 20 min, /8 A —45( 1: 100) 40 ML, 4 C
W& ; PBS ¥ J& Ap 40 VL TRITC #7183 #i % = Hi( I8
100), EIEIFH 1 h, PBS % 3 5K, 90% Him# Fr, R
KEHETHE,
1.10 ZitFaiE

YR v s £, KA SPSSI3. 0 H 4 #E4T 77
ZoMAn e R, P<0.05 YZRHEEHE X,

2 g R
2.1 KREBHEMDENREAMBNEE

M B P R 40 2 2 A T BE AR T, (AR
KPR G IE T AN K, £ 52 M BE i a4k 1 Y

% 1. FEIRE IR =X =B — S UE R — S EA

B2 240 10 B 51t AL 68 5 0k 2 B 2] Matrigel b 12 h
i P T ST AE R 5 A (R 1)

1. KR BRI ILE AR AR £ A RS BB 7R
3~ 5 RINEILE A AR (50%); B REFAIERA(6~ 8 K) I
TS N B2 A AR (50 x )5 €y 9% 58 S i I (DR - 48 5% 470 )& FH 1%
(200 ); D J9¥%Hh Matrigel 1= 12 h 40 i T BB B RE 45K (50 % ) o

2.2 ARIREMEECEARTYNEE.—SK
R-HNEEME—S R ESE mRNA F1 pd47phox EH
TK RS2

AGE-BSA 1ERI )&, P 40 79 — B /K FiH & 1
F+,NO /K-FBH & TR, EBURERB BN, BE
AGE-BSA fE FH ¥ B (19 38 K, 9 R 41 e eNOS mRNA
IR B 2 BE AR, 21 M5 NADPH 48 /LB p47phox 25 H
RIEHI R (R 1K 2) .

mRNA F1 p47phox & A 7K FHIE2 N

AGE-BSA (mg/L) A8 (mmol/g, n=5) NO (Umol/L, n= 5) eNOS mRNA (n= §) p4Tphox E [ (n= 8)
0 3.702 %0. 124 36. 664 £2. 031 0.754 0. 102 1. 108 £0. 032
25 4. 591 0. 092* 33. 266 2. 954" 0. 652 0. 121 0.709 £0. 104
50 5. 896 0. 221 27.368 1. 822 0. 418 0. 057* 0. 625 £0. 086"
100 6. 427 £0. 180 19.904 £1. 627 0. 387 +0. 079* 0. 545 10. 049®
200 7. 476 20. 158" 16.922 1. 784% 0. 359 0. 053" 0. 527 £0. 120

a A P< 0.05, 5 0mg/L AGE-BSA 41LL#; b N P< 0.01, 5 25 mg/L AGE-BSA 41 EL#¢ .

2.3 BEUEKRFYERTRMENA_®E.—F
R AREE—F LR EE mRNA F1 pd7phox &
H7K B0

7E AGE-BSA fEF I RIH(0. 5.6 h), 4l 7= 2E
B NO W EEBS A T, 1 5 BE & 7R A i A B ZE K NO
WEEIRHT N B 5 IR X EAAE L, B4 AGE-BSA
A F B 1) F) 2B < TR - 1% 7K P 33 - 155, eNOS mRNA
KFREA&. 75 AGE-BSA £ 30 min B, 40 ffg Jii
NADPH & {4 B§ p47phox &t H R IL B B (P <

0. 05) , Bt 1 F I [R] R ZE 4, 40 B 5 NADPH 484k
Ay p47phox T HFRIKXIFEWH /(R 2 FE 3) .
24 TEFEEZHETFMER_B.—SHEA.
AR —S R AEE mRNA & pd7phox BHIKFE
B ZE4L

A0 7% TAL 3 BB 5 5 H1 AGE-BSA 8
Z KT AL NO F & kD, eNOS mRNA K&
p47phox 7KF-FEAK . Bl 5 % FE 38 i, i A+ 9 K
FUNO % B, eNOS mRNA /K “F LA A2 48 Mo Ji
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p47phox & [ A 2T 6 R KT (3% 3 AR 4) .

eNOS (904 bp)

Ll i e il f-act in (408 by

p47phox

2. FRIRENEECERTMHAREE—FLEEE
mRNA 7k F( _E &) MR T p47phox FEHFRIE( TE) BIE
Mg M AR ST & Marker, 1~ 5 4% 324 0.25.50.100 £ 200
me/L BRI R = 4L .

eNOS (904 bp)

B-actin (480 bp)

1 2 3 1 5

S S— s——— D 17phox

3. BEKERTYERTENEBMNARREE—SLXEE
g mRNA 7K F( EE) R4+ p47phox |EFRIE( TE) A
W M OMEXASFRE, 1~ 545109 200 mg/L I L 26 K 7
YifEH 0.0.5.6.12 f1 24 h ..

R2BEEUERYMERTENENE B, —SUR ARREE—S L E A8 mRNA #1 p47phox TBARIAKFEHIF M

1 B 1] (h) 7 & (mmol/g, n= 5) NO( Pmol/L, n= 5) eNOS mRNA( n= 8) p47phox 2 H(n= 8)
0 3.742 0. 094 36. 716 £3. 118 0.784 10. 142 0.957 0. 132
0.5 3.751 0. 082 37.291 %1. 853 0. 601 0. 122° 0. 590 0. 085°
6 4. 604 10. 116 39. 154 2. 917° 0. 427 £0. 097° 0. 575 £0. 067°
12 5. 886 0. 160™ 19. 107 *1. 721 0. 354 £0. 074 0. 547 £0. 081°
24 7. 438 0. 200® 18. 289 2. 003™ 0. 348 £0. 085" 0. 520 0. 072%

a N P<0.05, 50hZHLLEG b P<0.01, 5 6 h HELE.

eNOS (904 bp)

B-actin (480 bp)

B-actin

4. ETHENAREE—S LT EE mRNA( L) R 405
B pdTphox EH( ) RIZEHIF M M M TR, 1~
543 5124 0410.20.50 A1 100 Umol/ L 3 %' 47 % il kb 3 2H

2.5 BEEHAKRFPMNE D HENZEF B p65
SRR
SEE rR IR 2L 3, 6 AGE-BSA I3, 4% KT ¥B

p65 KB T 40, 4HHA% GR1A; AGE-BSA £ 20
min I, B 7~ KB SE 4 1EH 30 min B, #% 1 KB
W EERIE. 100 Pmol/L f% 2 41 % % 301 1
AGE-BSA 5| &K% K+ KB i&1k( B 5) «

3 ¥t i

JRAR B 75 0 5 /N R 40 3 S P R A, A
WA L e 20 MR ZR AR o AR 206 7E B 3 B e R
TR TR 22 A5, 3 e 4 o i B R
BEAN R K AR T EEAER . AN, IR
T B R PR S [ () A i — 2B A T A A e
o HRIEEE RN R 2 MK B R E KK S . (D
TAH P B K Matrigel J8_E T B e BE 45 H4), %
TE O N 7 SRR

SE H 3 B T AR I R K 2 ST R YA G
12, 51 5 Mg ik Sk R 6 S 7, M T 3 S04 MR 453 405
T P A B S A AR R = 4, DRI, S TR
PR T ) R B A PR . AR Szt gk
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x3 FTEAFEEZHETMERA_B.—SULR AREE—SLEE

mRNA % p47phox & HKFHIZE 1L

P i % (Pmol/L) B (mmol/g, n= 5) NO(Hmol/L, n= 5) eNOS mRNA( n= 8) p47phox H H(n= 8)
0 7.702 %0. 124 17. 654 £3. 132 0. 354 0. 047 0. 536 0. 079
10 7. 476 £0. 158 25.272 12,175 0. 409 £0. 051 0. 682 £0. 092*
20 5.427 %0. 180* 28.807 £1. 817° 0. 528 +0. 063° 0.758 =1. 004
50 4.396 0. 221 31.919 £2. 516% 0. 579 0. 104 0. 851 £0. 984
100 3. 89 10. 092 32.428 £2. 188 0. 742 £0. 995% 0.867 £1. 168%

aN P< 0.05 5 0Umol/L HFAHHLE; b N P<0.01, 510 Bmol/L % Z A H A LLE: .

A

5. BEEALLRFINE T E %E T KB p65 FELEIFM( 100 %)

4 100 Hmol/L 5 % 41 5 T AL B 4H .

K, AGE @i 5 & g it A8 4k 5 U ML N Rz 48
Mud5145, 17034 2 A 2% e A Kb 30 i i A AL T
TRY ML P9 R 20 P T e
B LR 82 2 (1 AR ATL ) ik i 22 oo BB L 1)
I A AE RS NO AR R o WF R RN, F3 DN 5
PIYE M NO AE B3 N A %, T e DN H B &
JRETHEE T B K m iR 5 NO BRARFEEE AR OG. A
SEEG LS H, AGE-BSA 1 F (1) - HA A ML P9 1z 41 il
7R3 g NO IR RS N, IX AT RS & AGE-BSA HIl ¥4 il
SEHI N N . H AGE-BSA ¥ J¥ it v sl A i
ALK U 2> S BP9 B2 41 A NO 43k g 70
UL b, Ak SOE AT 5] A A AR B B T K, X 2 A
FILFEEH FHNO WKRE T . ACGE @il 5] &g
T AL AT NO 43 570 #R 2R B AGE R i i RMEC 1
Pt ASEE g RER M, 2 10 %A R I T NO
WRPEVRAR o — 7 T i B 5 251 AT 2 368 o gk 0 4 453 47
T 184 55 P 2 411 03 NO, 53— T T 1 35 B S A N 3
TENE R B WAk i /8 P9 B2 Th e i I B 4B
PR 4B R NO A i 32 5% eNOS [ 5. Ak
5 W %% 5] AGE-BSA BE T 1 eNOS mRNA 7K-F, iX
A RE 5 AGE-BSA #ill# NO 4= s /b A 5. SR, 1E
AGE-BSA 1EFH 30 min 1 6 h I}, eNOS mRNA 7K~FFf:
WA FARHE DL T, NO AE B3 n, X 7T B8 A2 i 15
AR ARG ETER. 75 AGE-BSA /EH

A IEFE XM, B B AL 2 R 7 W 4F ] 30 min 46, C

12 1 24 h, mRNA 7K-F-B& A FEAK, 11 NO [0 £11R
B . IXULEH, — 7 TH W] AE 2 NO S5 ig PR E A&
AL IR R 7', WA — B2 NO; 5 — 51 Al
AEH eNOS i k. EHIRE T NOS ¥E 4T
A PR - REER B, W NO 16 B, %K
L TE A NADPH % o Ath (R~ 4n DU S04 e e 1)
Zh, MARIIRE T, eNOS 1 IhAE M AL & &
NO B A= A 35 4, X — I FEFROA eNOS fiff
fBIPE(EP NADPH %4k 5 NO & MR IR o ek
AMRIG FR I, FRAB R eNOS AT NADPH 48 14 iy 2
B NERIE A 3 R YE . ASZEG R & BH, AGE-
BSA BEJ ¥ RMEC 5 2 NADPH A4k pd7phox i
fho BT HEWT HY, AGE 1@ 1T eNOS i 1 Bk L & 3%
1k NADPH A ALHEg 5] RIG EE M KRR H 5
HETMMLEREH, T2 Mm% wm KM E s
F AW NADPH A ALBEEAL A ¢

A SZIG G (A% R 7 KB [ B0 S B PR I
FARCRE K99 B ) H Ak 2245 5 38 I 1 B ZE o () 3E
T, WER R, T KB AL PR 40 I
PEEAE R 1) 3 B2 p, B BRI i Y NOS A NAD-
PH 4 A0 Bl 1) 2% 3 K 52 A 40 P 735 1% R0 NO (19 4
R RS T AT KB ANAEE T 40 R
22 B A FAE R RS, % BT XB AL, TE AL
J& BIAZ IR 7 xB B A R R A T4 A%, ot 5
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BEELDR b e 5 A7 p 5 B, AT 30 0 8 48 AH D% R
BT, A2t & I, AGE-BSA {1 T ¥ i
BN YIRS, R T KB A G AR R P A R A
%, NITIRAE T AGE Ref S AZ R 7 KB IX — B 2
% A P R AE AL AT BE 5 3 %
T KB MR AE R A K.

B2, EALNEAE AGE S8 RMEC #2455 v B
HEZIEM. AGE A% %1k NADPH %4k By >k 35 hn
TR AR B, AT 51 R R 5 I AR AL, 3 RMEC $i
5 53— 77 T AGE #3521 eNOS mRNA 7K~F 3
NO A S . T NO FIE M S AR B4 A AR R ) I
T ER 2R SBOR T 3G MR B 18 F, 3 — 20 s %
BRI 7 KB, ATTIINEE T i o S A 475 . 35 %0
A 25 WAE F ML AT e 2 08 I 45 BT AGE 5 B0 g i
Ik, 3] NADPH AL BRI 46 341 eNOS mRNA
FILFIHHIRZ T KB BITE 46T R4 RMEC B IhRE
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