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SAEGHFE L (P < 0.05) ;@5 HG 48, M1 20 M2 ZHF1 M3 44 MCs NF-kBp65 ICAM-1 2 [k i WM, 256500
SE(P < 0.01), S5t —HXUIRA ]/ NER R0 NF-xB ICAM-1 mRNA FI8E 235, IFEA —E 1M BEMOII I %4k
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Effects of metformin on expressions of nuclear factor-kB and intercellular adhesion

molecule-1 in rat glomerular mesangial cells

Gu Junfei, Ye Shandong™, Wang Shan,Sun Wenjia,Hu Yuanyuan

(Department of Endocrinology ,Anhui Provincial Hospital Affiliated to Anhui Medical University ,Hefei 230001 ,
China)

[Abstract] Obijective:To observe the effects of metformin on expressions of nuclear factor-«kB and intercellular adhesion molecule-1
in cultured rat glomerular mesangial cells (MCs) and explore its reno-protective mechanisms. Methods: MCs were cultured in the
medium with normal glucose(group NG), high glucose(group HG),and different concentrations of metformin (group M1, 0.5 mmol/
L;group M2, 1.0 mmol/L;group M3, 2.0 mmol/L). After 48h exposure, MCs were collected for mRNA and protein expression of
NF-kB, ICAM-1. The expression of NF-kB and ICAM-1 mRNA was analyzed by real time polymerase chain reaction. The expression
of NF-kBp65 and ICAM-1 protein was visualized by western blotting . Results;: (DMCs expressed NF-kB and ICAM-1. @ After
stimulated by high glucose, the levels of intracelluar NF-kB, ICAM-1 mRNA and protein expression were significantly increased
compared with group NG (P < 0.05). @ Compared with group HG, the expression of intracellular NF-kB, ICAM-1 mRNA was
significantly decreased in group M3 (P < 0.05). @Compared with group HG, the expression of intracellular NF-kBp65 and ICAM-1
protein was significantly decreased in group M1, M2 and M3 in a dose-dependent manner (P < 0.01). Conlusion;Metformin can
suppress the expression of NF-kB and ICAM-1 in glomerular mesangial cells in a concentration-dependent mode, which may partly
contribute to its reno-protection.
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AR5 A R AT K A G, ASBFEE
TEARGME IR BV /IR R B0 ML (MCs ) , W5 = b
Je Z UK MCs 485 - NF-xB Fl ICAM-1 3%
IR R AT RE Y B ORI

1 #EFTEE

1.1 ##

MCs ([ SRR SRR 0 S5 HBZY-1,
RBURF)

ZHUIR(Sigma 23w, SEE ) s {IFF DMEM $557
B = DMEM 3553 (Hyclone 28 A, 3£ ) ; 4
L3 (WU P 2= 523 7] ) ; J9eE F1 I (GIBCO-BRL 22
A, 3 [H) ; TRIzol (Invitrogen 23 F], S ) ; Wi fk ik
| & (Invitrogen 23 H] , 2 [H ) ;real-time PCR {7 &2
P51 (K3% TaKaRa 23 ] ) ; 4 8 R IGAGR £ |
BCA & [ & . SDS-PAGE % B3 £ 1 E-
CL MV (A = KA BRA FD) 5 bt KL ICAM-
1 Z wilEHUKR (Santa Cruz 23 ], JE[H) | B-actin HLIK
(A TAY TREARRAF) BRI CEdi R
IeG (Lt HAZ A Al ), Fil e Marker (Sigma 23 H , 3
)o
12 Fik
121 ARBEamppizik

MCs HRUEFE T 100645 195 R
fERHE DMEM[ A EE (Glu)5.6 mmol/L B F- I, B
F 37°C,5%CO, WEERTIEE, & 2~3dH 0.25%
JERER FABA AARAR 1 U B 4~6 AR A T 555
122 SE44

BOSECAE KA AT 6 FLAk, 3537 24 h 1§
A 3k B Rl AR A e A B 1% 86 4 0 Y
DMEM ¥ 55 4k S5 5 24 b, {814 4 i A K [ 25
1k, BEEBEDLS R 5 HAMER . OIEF %41 (NG
40).DMEM ¥53: W (Glu 5.6 mmol/L); @ h4l
(HG 4) : DMEM 5 35% (Glu 25 mmol/L) ; @ H
WA (M 2H).14H (M1 4H).HG+_—H XA (0.5
mmol/L) ;2 ZH (M2 4) : HG+—-H AU (1.0 mmol/L);
3ZH(M3 4) :HG+—H XK (2.0 mmol /L), DA 4540
PRAS SR 48 h JF AR, FRA LB AN SR A
6 FL, ANl B — H UG 24 h T,
1.2.3 Real time-PCR M} € MCs NF-kB mRNA #= 1I-
CAM-1 mRNA &%

TRIzol 42BN iE RNA, %€ D(260 nm)/D

(280 nm) fHFE 1.8~2.0, LHMMHELEE M E W
J& B2 pg B RNA HEATIHE S, =W 5 il AT 1-
CAM-1 J 5 H I B Wsh#E T (B-actin) MY 3,
NF-«B 5| #1751 i 5'-GGCACAGTCAAGGCTGA-
GAATG-3', T 5'-ATGGTGGTGAAGACGACGCC-
AGTA-3" ;ICAM-1 5| ¥ /¥ % I 5’ -GCCCGGAG-
GATCACAAACGAC-3', Fijif 5'-CCTGGGGCTGGCA-
TGTAAGAGT-3' ; B-actin 5| ¥ J¥ %1 I 5’ -GCCT-
TAGCCTGGACCC ATAGT-3', Filf 5'-GACCACCA-
ATCCACACAGA-3', fdif] ABI7500 #44 H41% ,20 wl
S R B YR, 95 CHRAEME 30 s;95°C A8 M
55,60°CiR Kk 34 s,72°CIEMH 1 min AUFIEIR 40 VK ;
95°C 15 5.60°C 1 min % 95°C 15 s ¥R 1 ¥k, HIEHI
H R B BllRey 3, Apdiie s 3 25, RA
AACt ¥93H7 Ci(ceycle threhold ), 24 FoRLERLH
H S mRNA FR 0945 DA XHRAL 5 i JE K5
N,
124  Western blot # € MCs NF-kBp65 #= ICAM-1
K

it FH AR AR BT G PR RS A A0 i A 11, BCA
PRl R R B AR A R MR
95°C/KA& 5 min, fHEFENE, 05 E AT
109% 3R TN s TE e BE S 354 T SDS-PAGE HLJK 5 , FEL 7%
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1 000) ICAM-1(1:1 000) .B-actin(1:1 000) & T 4°C
R, YRR, BT (1:5 000) 95 F ,ECL {27 A0, X
i S A2 o I A Quatity One BAFIEATIKEE 73
Br, UIHREASNSEAKE HERR B &
EESSENINY RO
13 %itsss

i 1 SPSS10.0 Atk iH2x b 3, i LA
BB £ FRifE2E (X £ ) 30K, 7 2557 PR R I ERL 1A
E 20T (one-way ANOVA) #4740 8] He4s , >k FH
SNK Kz 30 A TP G L3R 5 7 25 AN S8 Rk HAE 2
BB (Kruskal-Wallis H #5565 ) #£47 40 18] begss, R H
Mann-Whitney U #5047 LA, DL P<0.05 1
ZRAGIFE L,

2 5 R

2.1 =W BIRAT Zp8E R T & B 49 B NF-kB mR-
NA £k 69 %h

LI NG 4] NF-xB mRNA #x} ik h 1, HG 41
NF-kB mRNA FHXF ik 88 NG 41(6.15 + 0.62) 1%
(P < 0.05),M1 41} H:(2.02 + 0.34)f%5 (P < 0.05),
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M2 ZH 0 H 1.82 + 0.19 £5 (P < 0.05),M3 4 H

(1.18 = 0.22)f% ,(HEF TG L (P > 0.05),
5 HG 4 % ,M1 M2 1 M3 44 MCs NF-kB

mRNA MX RN I R FEML, ZRA5itEE X

(P<0.05 K1),

22 =W AN 345 R T MCs ICAM-1 mRNA

KA Fa

6
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P
=
= 4
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2 - T #
0 T T T
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DL NG 41 ICAM-1 mRNA Aixf ik &K 1,HG
2 MCs ICAM-1 mRNA X5 R NG 41(1.56 +
0.46) %5 (P < 0.05) ,M1 21 A H:(1.52 = 0.10) 5 (P<
0.05) ,M2 41 HH: (1.44 + 0.13)f5 (P < 0.05) ,M3 41
FH(1.02 £ 0.93)f5 (P> 0.05),

5 HG 4 He#: , M3 4 MCs ICAM-1 mRNA A%
FIRE A FEIC, 2 A G TR (P < 0.05,8 1),

2.0

T *
< 1.5 1
=
E #
— 1.0
=
<
=
0.5 ~
0.0 1 -1 =T
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1
Figure 1

23 ZFRUAKT SR T A 40 i NF-kBP65 &
SR RS R

5 NG 4 NF-kBP65/B-actin FHXf ik 051 =
0.15 ¥, HG 44} 1.04 = 0.01(P < 0.01),M1 4H K
0.91 + 0.01 (P<0.01),M2 4% 0.81 +0.03 (P<
0.01),M3 #4124 0.61 + 0.20(P < 0.01),

5 HG 4 He# , HAx4$ 241 NF-kBP65/B-actin AHX}

MCs #5240 NF-kB . ICAM-1 mRNA FiX} £k g
The relative expression of NF-kB and ICAM-1 mRNA in MCs

FR I WL, Z R A5 E X (P< 001,E 2),
2.4 WA & AR T MCs ICAM-1 & & &
LR A

5 NG 4 ICAM-1/B-actin #H X%} £ & i 0.56 =
0.02 #HH: , HG 40/ 0.83 + 0.01(P < 0.01) ,M1 ZH N
0.80 + 0.08 (P < 0.01),M2 21} 0.73 + 0.01 (P <
0.01),M3 #1} 0.61 = 0.01(P < 0.01),
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= * w4
—_— £ * = 08~ ##
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2 S 02
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Figure 2 The relative expression of NF-kBp65 and ICAM-1 in MCs

5 HG 4 i, A4 ICAM-1/B-actin A%
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3 3 i
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AL B BTRAEN T NF-kB 32 B & 4% 4 HAE A
p50/p65 AR TR LM Iz AR, S 5
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i 38 PR PR B A 2 25 T H  ICAM-1 A i

FMHE 1, 5 B VAR B/ NER R A SR 2

Sy AEFRRBL R B/ NER R AR D i 3R58 ICAM-

1, T = AT NF-xB 7] 38 ICAM-1 33k[9 MCs 3

T i A B ICAM-1 7] 5 1 40 i 6 3% 26 1 96

it 5 W5 40 2 AL 2] /N BRI TR SR 40 ML A, 5 Bk

BB MS5EARN KD, Okada S5 I

A HY TCAM- 14745 2 (STZ) BRI L4 2 ICAM-1
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) = R = NS> i1 1067 B - 5 s ARSI = AS 2 8 -8

JERHEE(GBM i) 3 TR ik el R A 2 HIE ] —

FH XU AT R AEARE PR s R LT C S W 2 1\ MCP-1

FIICAM-1 7K, /b PREE A HEHE . Benoit 451 IA N

T OBUNCRT B A E T R AR A IR B A A

3 2 VOIS i R I A6 B LB (AMPK) R A

NF-«B ] F e 2 AEH F-4n ICAM-1 [k, 3

SRR I ORI T 37 T AMPK, ELEE P

NF-«B #ill il 25 (1 (IkB) B R Ak , fff ICAM-1 55 J 9k

A BEAh, BB R ] ROS R

K= (AGEs) A, F I ICAM-1 F&i5014 ) ARBFIE

A AR MATE 25 5 5 R F XSUNA] B S Al B/ NeR

REANHL NF-kB 1 ICAM-1mRNA FIEE (£ 3k, I

HA — 2 R RS, HXT ICAM-1 /9 F AL

A RETS ATt NF-«B B I/E R
BN AT S R B — FHOSUCRT REA s

W5 S0 7Nk MCs NF-kB ICAM-1 £k, iZAEH
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