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(FHE] a4 p38 £22 7 7% L& @ ¥ B (p38 mitogen-activated protein kinase, p38MAPK) . # E F-«B (nuclear factor-
kB, NF-xB ) F1 3 &t B-2 (cyclooxygenase-2,COX-2) Z [&] 8y X % , I\ T # % p38MAPK M NF-xB,COX-2 7 ¥ % 5 B /7 #F i
e RALE . 2k B UL — & K E By B A #E (25 mmol/L) & B 8 % (100 mmol/L) . it £ 1k & (100 pmol/L) A % 3E fb £ =
H(100 mg/L)#EH AR B /NI A 49 s 2 HBZY-1 — & B [8; %8 4 71 WL — € %K JZ #h p38MAPK #4F 5 3 #] | SB203580 (10
pmol/L) A E 4 g # HBZY-1. B4 T Lk 4 B FH F 40 % HBZY-1. W& 4 M 2 HBZY-1 p38MAPK ,NF-«B #1 COX-2
ki, @R . GHEH GREE A MAE LA T YA ML F p3SMAPK, (E H 88 B b & 3k B ¥ e, NF-«B.
COX-2 XKW R, Gt BALRAE R F M ER(P<0.01);SB203580 F 4 # j& . NF-«B.COX-2 %k 3 & % B 1%, 5 # 5 #l
AR ZERE KT FEEN(P<0.01), % #:p38MAPK 7 # if # 7 NF-«B.COX-2 f1 % 5 DM B ¥ B 89 3 %, p38MAPK
1 NFxkB.COX-2 AR B ERMNA LR RABR P THRREEZRA,

[REBiIA] p3S AR FNE AWML NFB: T AT LR FEER: G N RFARER

[FESES] R587.24 [XEtiREB] A [XEHES] 0258879X(2008)03-0241-04

Role of p38MAPK in regulating expression of NF-kB and COX-2 in rat mesangial cell
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[ABSTRACT] Objective: To investigate the relationship between p38 mitogen-activated protein kinase (p38MAPK), nuclear
factor-kB (NF-kB) and cyclooxygenase-2 (COX-2), so as to study the roles of p38MAPK, NF-kB and COX-2 in diabetic ne-
phropathy. Methods: Rat mesangial cell line HBZY-1 was incubated with certain concentrations of glucose(25 mmol/L), insulin
(100 mmol/L), H;0O, (100 mmol/L) and glycation endproducts ( AGEs) (100 mg/L) with or without pretreatment with
SB203580, a specific inhibitor of p38 MAPK, then the expression of p38MAPK, NF-kB and COX-2 in the HBZY-1 cells was ex-
amined. Results; High glucose, high insulin, H,O, and AGEs independently activated p38MAPK, increased p38 MAPK phos-
phorylation, and significantly up-regulated the expression of NF-¢kB and COX-2 compared with the control group (P<C0. 01).
Pretreatment with SB203580 significantly decreased expression of NF-kB and COX-2 compared with the corresponding stimula-
ting group (P<C0.01). Conclusion; p38 MAPK may induce renal damage during diabetic nephropathy by activating NF-¢B and
COX-2, indicating that p38MAPK, NF-kB and COX-2 may play important roles in the development of diabetic nephropathy.
[KEY WORDS| p38 mitogen-activated protein kinases; nuclear factor-kappa B; cyclooxygenase-2; diabetic nephropathy; me-
sangial cells
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INERTEA, A KA B ST R B NF-«B fl COX-2 5
B DR G B R AT V6 R, p38SMAPK 2 4 it {5
5 388 10 ST 3 [ 3 Y (H A IR R
KA P VR B 5 NF-«B.COX-2 B2 &A1
SrUERE .

AR 5T AE AR S ASE AL PR IR S L 44 W PR B
FEAE 9 45 o W A0 o A A5 B (CHG) L B 8 2 (HD
1 AL SORHE L L 277 1) (advanced glycosylation
end products, AGEs) X K BB /N BR & & 40 i &
HBZY-1 p38MAPK ,NF-¢xB fl COX-2 % ik 4 5 i
K = B & &, T BT B p38MAPK 5 NF-«B,
COX-2 74 PRI 5 95 JE b 9V FHAIL L

1 MBFFE

L1 ## KEB/DNSRREAE R HBZY-1(h E
HiL TR B SRR P 0 CCTCCO) 5 3 A2 4 1M i M RP-
MI 1640 ¥R (Ab s i AE W E ARG R A 7D s &
ST AH T 43 F G A5 12 4 (Bio-Rad 23 &) ; B 2 1k
p38MAPK % Z i ((Promega 2 7)) ; COX-2 £ Hi
Al NF-«B % Z ¥t (3£ Santa Cruz 2 #]) ; 5 Pk
Sk BRAR F SR W il AR D Y SR BT A TG (bl
Y R A BR 2 WD) p38MAPK 4 5 4 il
SB203580(Promega A Fl) ,

1.2 KABIHABE M Z HBZY-1 #9355 4
il Z HBZY-1 £33 F & 200 ml/L K% #4240 1 v
) RPMI-1640 8520 . K5 32 4500 R 37°C L AR AN
ERFE 5% CO, B 2~3d 0.2 g/L 2%
MR (EDTA) WAL A, Frdtl il % HBZY-1 K &2
KRR 40 %543 9 4, LAJG I3 355 3R Lk 24
b, SR 5 S 56 4 40 m AR OB HD IR

1.3 4k & AGEs S35 SCHRN 4% 4= 1 v M &
M (bovine serum albumin, BSA)50 g/L, 5 #ij %j ¥
90 g/1.,0. 5 mmol/LL EDTA & 0. 2 mmol/L PBS
(pH 7. HIRAIG S UEBR A  AEAR SN T 37°C 1H iR 55 %
AiME 60 d.0.1 mol/L PBS(pH 7. 4)Hi&EHT 48 h,
Tl &S5RG AGEs H 2% 5 Hir 52 W5 v 0 2 45 11 & &
FEI e G843 H IR T — 70°C UK AR RO AR AF
#.

1.4 %¥aa m5ill—awE HG.HI H, O, f
AGEs | ¥ 40 it &2 HBZY-1 — & W [#); 8 4 F
p38MAPK #¢ 5 P 4 il 7] SB203580 10 pmol/L Tl
AbFE 30 min, B2 B A 3R 4 F R B 2 Ok R L B
6] [E) i) W B 40 &2 HBZY-1, [A) B % X B4, R4
SrAEB AT . (D XA SRR 0. 01 mol/L

PBS(pH 7. O E 41 & HBZY-1; (2)HG 4. H
25 mmol/L 7 % B M| HBZY-1 418 72 h; (3) HI
24 . 100 nmol/L & R A% HBZY-1 40/l 24 h;
(OH,0:40: ] 100 pmol/L H. O} # HBZY-1 4f
81 h; (5) AGEs 4. 1 100 mg/L AGEs Hl #
HBZY-1 418 6 h; (6)SB+HG 4 4K LL 10 pmol/
L. SB203580 #1 25 mmol/ L % %5 4 43 51 41 ¥ HBZY-
1 40 30 min F1 72 h; (7) SB+HI 4. MKKLL 10
pmol/L SB203580 Fl 100 nmol/L J# & 2 43 51l 41 %
HBZY-1 4i/fd 30 min Al 24 h; (8 ) SB+ H,O.4.
MK LA 10 pmol/L SB203580 1 100 mol/L H. 0,43
S HBZY-1 400 30 min A1 1 h; (9) SB+AGEs
KWL 10 pmol/L SB203580 I 100 mg/L
AGEs 43513 HBZY-1 40l 30 min 16 h,

1.5 Western ¥F it 3% #& % p3SMAPK., NF-«xB #=
COX-2 & axix HFEMAMIEAR HBZY-1 & 4°CH
AR AR O A BRI e K EEE 2 ho ARG
12 000X g 4°C B5.0> 10 min, JLIEM A 4°C Fil ¥4 4% &
HPEHOR R IR AT, KR 1 h, 12 000 X g 4°C B .0
30 min, B EIE M B T A 1 RA B vk
X s vk E i, BER 1L p3SMAPK & KA
K Western B3I 32 45 0 , 42 2 11 F0 ML o 2 1 o 43
SMASEARFR 2 X EAEGE o A& W 5 min, #1710
mol/L SDS-PAGE,. #H H# % PVDF K5 5 ¢/L
BSA =i FEM 2 h. 40 H 1 2 2 000 BT R 1k
p38MAPK L HT, 1 : 200 COX-2 L P A 1 -
500 NF-«B e Z 41 4°C I F %K. H 0. 01 mol/L
PBS 7843 VE i . 15 43 1) FH B0 2o 4 Ak 00 1 s 1 19 5
Pife 1gG 1 :5000,37°CHHE 1 h, 1 0. 01 mol/L
PBS 74r ¥k % . DAB B ilH & W, 45 RaEB
SEAT R GEX B AR AT R B AT

1.6 %itFEa® HARIEH x+s Xowm. 240
TR PR LR B SAS 8. 0 STt i F it A7 F
T FERE I L3 ¢ KB . P<<0. 05 RIIACH A et

2 # R

2.1 %M % HBZY-1 # 81 p3SMAPK % & &
ik ETL AT, 40 % L HG L HILH, O, fil AGEs #l
WA R HBZY-1. H#k 1k p38MAPK & 1% ik
BRI A9 1,559 440, 060 9.1. 471 54
0.046 9.1.470 0£0. 050 3.1.358 20. 047 3). 5
XFREZ (0. 296 940,013 9 LA B #H 2R (P<
0.01.K 1),
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B 1 Western E[ 3T i% # Il &% 40 40 it 2 HBZY-1
BB 1t p3SMAPK & B0 B-actin & B K ik

Fig 1 Western blotting analysis of protein expression
of phospho-p38MAPK and B-actin in HBZY-1 cells
1:Control;2: HG;3:HI;4: H2O2;5: AGEs. A:Phospho-p38MAPK;
B:B-actin

2.2 #mie% HBZY-1 NF«B & @& &k MK 277
W, 48 9 2L HG. HI, H, O, f1 AGEs #ill i 40 g &
HBZY-1,H NF-«B & H % 5 & B 2 3 i (2 51
1.460 440, 058 4,1. 390 8 0. 049 2.1. 390 4 &
0.049 0.1.261 54+0. 042 7), 5% B4 (0. 217 6+
0.010 &) b A W EM2ZF (P<<0. 01, KT L
SB203580 TiiAb# 5 . B4 A A L3k 4 ol A 3R
BUMEAR HBZY-1, A] W H NF-«B & 1 % ik & 55 5
AR N R 28 SB203580 1ol Ab 3 41 4 2 R AR (4 il Ry
0.282 140. 011 4,0. 306 60. 008 7,0. 343 0=+
0.012 9.0.312 9+£0.011 1), ZRA G i¥ = X
(P<<0.0D) . HE X A K27 H g% 8 X
(P<<0.01, 2),

] E, . 4 % ] T L} LT i = 117}

—
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B 2 Western B[ 5 % #& il & 26 40 iy 3=
HBZY-1 NF-xB & B B-actin & A K%
Fig 2 Western blotting analysis of protein expression
of NF-xB and B-actin in HBZY-1 cells
1:Control;2: HG; 3: HI; 4. H, Oz 3 5: AGEs; 6.: SB203580 + HG; 7.

SB203580+ HI;8:SB203580 + H; O3 9: SB203580 + AGEs. A: NF-

kB;B:B-actin

2.3 @Rz HBZY-1 COX-2 & a kix MK 37
0L, 4% 9L HG. HIL H, O, Fil AGEs #i] i 40 i &

HBZY-1,H COX-2 & [ &K ik & U B3 i (5 510
1.562 5+0.077 7,1. 369 340. 037 7,1. 526 3+
0.055 4,1.631 94+0. 064 3), 5% B4 (0. 271 3+
0.013 ) Lk A B EMZF (P<<0. 0, HHT
SB203580 TiiAb B 5 , 43 3 L b3 4 i i) e R 2% 0
HAMEAR HBZY-1, 0] WH COX-2 & 1335 it 4 3
BRI A 48 SB203580 T Ak #E2H W 3 B AR (43 5
0.331 040. 009 7,0. 362 840. 014 9,0. 340 9+
0.018 8,0.311 5+0.015 4), ZRAHLEIT¥E X
(P<0.0D)  HE5X ALK EZRAEHRITEE X
(P<<0.01,K 3),

] ;. 1 4 % ] T [} Figeh]ig
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3 Western BT 35 4 i & 46 20 fg &=
HBZY-1 COX-2 & B p-actin & B & ik
Fig 3 Western blotting analysis of protein
expression of COX-2 and [}-actin in HBZY-1 cells
1:Control;2: HG; 3: HI;4: H, O2 5 5: AGEs; 6: SB203580 + HG; 7.
SB203580+HI;8:SB203580+H;0:;9:SB203580 +AGEs. A: COX~
2;B:practin

3 it it

AWFFEEE R B8 HG.HI.H, O, fil AGEs ¥ 7]
S S 40 R HBZY-1, i H p3sMAPK #i 2 1k
FIRBEAN,NF-«B F1 COX-2 & 1 % 1kt & 2 5 i,
S5G SCHRS Y RS A5 AL AN D AL LR L
5

SN o

3.1 4 AR A EHF@IEZ HBZY-1 p38MAPK
BB AL AR R (1) (R BE I O BB R R T
p3SMAPK ; (2) = il i3 5 S 4 s 2 HBZY-1 724
15 M 8 7 (reactive oxygen species, ROS), i ROS
AT p38MAPK; (3) H, O, Al 5 % p38MAPK i
5 (4 AGEs B4 ROS, sl i 4 it & HBZY-
1 AGEs Z &= 4= ROS, %S p38MAPK #41 ;
(5) e 9 5% 2R I T 5 | A IR 1 o . T = AR T 3
411 % HBZY-1 p38MAPK i .

3.2 4F R #AFHFF@I AR HBZY-1 NF«B &
XS F
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3.2.1 HE#EI| R4 F HBZY-1 NF-«B & M E
(D ERPIRAS R 38 S 20 M R HBZY-1 &Rk Ny
LR AN Y TR AN NSRS e S Wi R A& ]
Jo PN B 34 R VL A 7R A KR ROS, I Ah ] il
PGs & B 2, T 45 K1 ROS, ROS 7] B #
PR NF-cB i T it 418 58 D 26 S 0 1 3 08 3 1 7™ A
B2 RAE M A0 L i — 2P B ROS 14 K
TN LG N L T B AR B L S B NF-«B T
PERFEEIG 5 (2) B AR B P B ITE NF-«B; (3)
BE AT 28 F I C(PKO) T M3 = Ll i PKC i 12
%S NF-«B 0 i% 1k; (4) AGEs il AGEs 32 &
(RAGE) MHH/E I 1B B i 1k i 5 3 NF-«B 1)
WO NF-«B (0 806 7Ry — FhIE S 5, ik — 202
T AGEs 5418 & HBZY-1 &4, F 8 NF«B
MIFRFEETE AL (5 H. O, 1 F 41 R HBZY-1 & 4L
BB ROS K A L, T 75 NF-«B 1Y B
(6) i ZnT 4 2 HBZY-1 X5 & A9 fik
PEREAR ., 51 OB 1S &5 AT 2 30 NF-«B i30T .
3.2.2 I F p38MAPK T ] # ¥ 7F NF-«B
AKX p38MAPK 5 NF«B ZH ZHBMHE R R H
IS AS -+ 43 3 48, (0 A 58 7R . p3SMAPK Al
INK 0938005 555 55 T NF-«B Al AP-1 35 1 48 w5 A
RBEE s p38MAPK 15 5 3 B 19 I g 12 i 1kBa
XU TR Ak LI ik o DT B 422 005 NF-«cB 3 I R
p38MAPK ] Gt i #7% NF-«B 1 5 5 DM H} &
O B 45 3
3.3 3APRIME E 5 AmMI A HBZY-1 COX-2 &
R EEH (DG MAPKs 15 5l %, %1k
COX-2 FEHFE S FE T COX-2 B ik ; (2) 8 i s
PKC {553 i, fff COX-2 Fik L ;(3) it PKC-
NF-«B @24 £ HBZY-1 EiH COX-2 #ik,
ARG 4 R BN, p3SMAPK 45 7 M #0 #i] 751
SB203580, 1] i Z ] NF-«B #l COX-2 & [ #£ ik,
#EIR COX-2 M NF-xB #£ ik %2 p38SMAPK ¥ ¥,
p38MAPK & COX-2 Fl NF-«B 4 I Ui i i =2 —
p38MAPK ,COX-2 Fl NF-«B [ 5 % i 1k 78 4 JR 9
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