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AP-1 B ESHEESES/NE L EAMRES L HHIER
B E R BB, ek, Rt R, E (T PR BE RS- B 55— 2 B P9 43 IR, 7R 400016)

A E: HI R R L8 -1 (activator protein-1, AP-1) 7E S BiE T (9 /MG L B Ml R B0 AL sh PRI . i
% BARAMNEFRI NS /NG L 2 482 (human kidney proximal tubular epithelial cell, HK2) 43 & 1E % % BEZH | 75 B 4H . AP-1
RHIBTZH . DG4 B 5 f B VRS Al B TR A5 B0 2E , e A AL 2= A -3 UL BN 28 1 ( o-SMA ) I L £ 7 1 ( cytokeera-
tin, CK) A3k, FEEIR H O A2 SR B 28 43 H1725 (electrophoretic mobility shift assay , EMSA ) K51l HK2 41 i1 AP-1 (¥ 8%, RT-
PCR 35451 CK mRNA 383k , Western blot £l a-SMA FEFIRYRIL . 858 mMEEIT 48 b J5 , HK2 41 i i A [T 00 e 2
KASNKRIE MR, B S AR T, 40 A 3R 1 8 8 I b o2, 650 AL T P9 0 0 =, T AP-1 EL W 24 48 e W 20 )
WS s EMSA 25 S50 07 40, 2R RIS, AP-1 % 215 11 B TE 3 XEIRALHEN 79. 22% (P <0.05) , 17 AP-1 BELIS 17 1 .
k] AP-1 fTE AL, BRI BEZEFEAR S1. 19% (P <0.05) s e 4 AL "7 F1 RT-PCR A3 75 , 2 Al AP-1 BHIETZH CK mR-
NA FIEE FKF- R FEAR (P <0.05) , M AP-1BHW2H . 2% & T @ 2 (P < 0. 05 ) 5 S22 4l AL 4 Fil Western blot A6 {2 7%,
R BHZEL A AP-1 BHIBTZH o-SMA 25 (A & TIEH 21 (P <0.05) , 1] AP-1 FHIWTZH 351 T2 (P <0.05) o &5
RS S EUR /NS T R A AP-1 IEAL, 5 R A AL

KR WAL -1 /M LB e oA

FEES %S R322.61;R329.25;R587. 102 SCHRFRIRAG: A

Effect of AP-1 on high glucose induced epithelial-mesenchymal-transition of human

kidney proximal tubular epithelial cell

LU Zhi-mei, DENG Hua-cong, ZHUGE Fu-yuan, LIU Jin-bo, CHEN Dan-yan, NAN Jing ( Department of Endocrinology,
The First Affiliated Hospital, Chongging Medical University, Chongqing 400016, China)

Abstract; Objective To examine the effect of AP-1 on high glucose induced epithelial-mesenchymal-
transition in cultured human kidney proximal tubular epithelial cell (HK2). Methods The cultured HK2 cells
were divided into three groups: normal glucose group (NG), high glucose group ( HG), activator protein-1
(AP-1) inhibited group (AG). The morphological changes of HK2 cells were observed by inverted microscope
and electron microscope. The proteins of o-smooth muscle actin («-SMA) and cytokeratin ( CK) were deter-
mined by immunocytochemistry. The activity of activator protein-1 ( AP-1) was assessed with electrophoretic
mobility shift assay (EMSA). RT-PCR was used to detect the mRNA expression of CK. Western blot was used
to detect the protein expression of a-SMA. Results The HK2 cells stimulated with high glucose became elon-
gated and the number of microvilli decreased, but the number of rough endoplasmic reticulum increased. The
level of AP-1 binding activity was increased by 79.22% after high glucose treatment, compared with that of nor-
mal glucose group, but decreased by 51.19% after the treatment of AP-1 inhibitor, compared with that in high
glucose group. Cultured with high glucose, the expressions of CK mRNA and protein significantly decreased
(P <0.05), but they significantly increased in AP-1 inhibited group (P <0.05). Upon the stimulation of high
glucose, the expression of a-SMA protein increased markedly (P <0.05), while it significantly decreased in
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AP-1 inhibited group (P <0.05). Conclusion High glucose induces transdifferentiation of renal tubular cells

probably through the activation of AP-1.

Key words:; activator protein-1; human kidney proximal tubular epithelial cell (HK2) ; epithelial-mesen-

chymal-transition

Tl S35 AL 3 -1 (activator protein-1, AP-1) J&
Fos AT Jun 3 HALSA R R IR —RIKE 5,
WFFE T, A vl i B R 4 B 5 3 AP-1 I Ak, 15 &
B /INER 7 IS 240 o 49 A N A % AR Y 43, F T
UL, AP-1 e 0 PR ' o vh A AR, (HR2CT
AP-1 1E\E [ 2T AEAL AV /NS b B 20 i 5 A i /Y
YER B At W aiE . FATEEHTSE AP-1 7E =B 75
B /N I K 20 oAk TP PR, AR PR
(diabetic nephropathy , DN)) 5 [A] B £F- 4 AL AL , S
B i S S AR I o

1 HRSH®

1.1 #4

L1.1 40 N E s B /NS B 4 PR ( Human kidney
proximal tubular epithelial cell, HK2 ,CRL-2190) T3 [& £ 21 1%
TP AL (ATCC) o

1.1.2 EZRF FrUE SR 4R (fL7E (3 E HyClone AH] ), D-
glucose (3E[E Sigma 2\ #] ) ,6-Gingerol ( H A Wako /2] ) , BT
A a-SMA( F [ Sant Cruz A H]) , RPLA CK ik (dbmt bz
7)), Bl B-actin Hi& ( 35 [E Novus Biologicals) , SP-9002 T.{E
A& (P2 A ) Bt/ B TgG-HRP (36 [ Sigma A7) ) ,
A% RT-PCR R & ( H 4% TaKaRa A A] ) , B 4 Bt [ M 51
W ( L TR T, A% R 2% v (35 [ Promega /3
A}) ,poly(dI-dC) (SE & Sigma A7) .

1.2 7k

1.2.1 Z0MiRE3E K 4y4 HK2 4% 10% FCS f) DMEM £;
FRMAGIIE TR BE TR 5 J 37 °C 5% CO, L) 0. 25% JEE AR 1 BEHH
LA , I F HK2 B 248 27 W48 R G0 758 4 £ 2% A6 0 14 241 i
PL 1.0 x 10°/9L 4 0 F 9908 3% 1 19 12 AL R, I RT-
PCR ., Western blot 1 EMSA ¥ (401 LA 1.0 x 10° /i 4550 T
100 ml 35359, 2EPh 10% FCS-DMEM 535240 12 h, J5 FJC i
TR IR R TR 24 h (HHFIAL, % HK2 408 3 41 O1E # %t
20 .0 10% FCS-DMEM 35333 (& D-#i%48%,5. 6 mmol/L) ; @
BB AR RS TR AN D-glucose (4 JE g 30 mmol/L) ;3AP-1
BELTEH « 7E 35 35 % P A D-glucose ( &3k BE >4 30 mmol/L) FlI
AP-1 L2 FH W57 [ 6 ] -Gingerol ( £ & 4 100 pmol/L) , £:4H
W3 AEFLOM) 1E 48 h 5 WA 4 i A ks 75 W F & ik
i,

1.2.2 HK2 JEAFMER A4S ARG, B 6 /NETFEA
ZDHUE T UL A 1 K ,48 h 5 AH 2% 0 s T OER
1.2.3 BHEMWE  HK2 40Md3M T 100 ml 5535,
K F]T0% ~80% @b-Ar ik, N A TC I E 55 77 % 24 h fi[FZ1E
SRR, B2 2 A FAT A . AkSLRE 5% 48 h Jg, & k8
o 0.25% REFHALE , 8T & 4% % /SR E1HE T 1%
PUS AL, A, U) Fr B S LB AR .

12,4 Gy 24 Jfo Ak 27 3 A i) 48 D ) 2 11 ( cytokeratin, CK)

a-SMA ik F HK2 ZUAEFP A 12 FLANR R F2 4, 75 40
KEWAARA, LLTCIE 1 95 S 4k 2 85 5% 24 h (FH[F2E Ak,
STAUNTTIR, 48 h JF 4 k35 SR B A IRE R, DA Ao s 2 4k
2EIEAY AR CK . a-SMA (335, —HT a-SMA CK(1: 100) #i
B ARAE SP U & TR iR e ik , DAB B0, AN
Yo K B H R RAAYE2ERG S R G TR 5
Mt , FHSTE X505 1 26 BE M40 Jo ) R

1.2.5 RT-PCR #&ill CK mRNA 3k 52845 20 ## 18 TRIzol
A E e B T2 M BL B A RNA 2841 40 55 B % 2, MR 3
260 nm WG RE(E TS RNA ¥R . LS RNA 1 pg VR 5%, &
BSWOAR S Ui o LI G 5% 7= ) BN, CK AT B-actin [H] 45
S8, CK B IE % 5’ -CCCAGAGCCTTGAGATAGAAC-
3", % X4k :5'-CACGACCTTGCCATCCAC-3', B-actin B ¥ IE X
55 5'-CACCAACTGGGACGACAT-3" | % X 4% :3'-GCAACGATAG-
GTCCGACA-5', JW ZHN T AR 94 °C 2 min, A5 94 °C
30 s,3B & 55 °C 30 s, #EH1 72 °C 2 min, 35 PMER, )5 72 C 4k
ZESEMH 2 min, U PCR FEHIH 2 1% B b 58 e v ik e Jise
BARGOTG o HHEARNFEAR S NSHIR B-actin IOGE A (W H(HE,
1.2.6 Western blot f:ill] «-SMA & 43 ik AT 4 4% 2H 41 g
A2 B A A VK - 24 IS #5830 min, 4 °C 12 000 x g B0
15 min, WCAE 20 M, 2 AR (1, 25 ) B 58 0 vk O B VR B
10% SDS ZE P9 M Bk I 8 I b4 30 pl/fL, BUZ B L 50V HL
K, STEIE 60 ~65 V HL VK, 4k 50 V 2 h, 5% BSA
HH 1 h, —HT «-SMA (1:200) 5 F i %, k% 5 n = 4t
(1:2500) RN 1 h, G B BRI () PVDF ik
APUARYEBL 5% BSA 314 1 h, —4T B-actin(1: 2 000) B2 & if
VRS I =T (1:5 000) =N 1 h, Peik B B,
B AR AL K ST R GV T IS 53 HT -

1.2.7 EMSA ¥zl AP-1 5436 77 KA A R A
WET 1.5 ml BOE REBEA, Z S Eicg, AT,
ZAGATTRIAIRRG v-7 P-ATP ARic e &4 AP-1 ISR Ty
REF R % BRAF 9 H7 5'-CGCTTGATGAGTCAGCCGGAA-
3" SrRIBREZ 1 6.8 pg (4 ul) RIINA DNA 454
LR 15 pl, HEBFRANEZE 19 ple ZREN T pl(1 ng) B
FRICERER,37 CHER 30 min, il EARZ 0P 4 wl,IRS) . ABAEH
IS L ge g A I N (M & A 100 ng KERicH) AP-1 #.4F
1l o 1 ng BRIiCBIERER 1 wl) BRI XE RE s ny Cinaz: 28 14 $ 5L
Yo p) 1B BT i il HeA b R 5 S0 96 45 2R i A BIAH ]
L[ FAET 4% ARAR G TERE B, 4% 10 ~ 12 V/em {535
HYk 1 ~2 h, BUHEE, BE)5 TREZE NIER, B8 B B8, %
B, A S MR L, DR EEE N 1,
HAEN 52 WRER HAXTE .

1.2.8 Zil2ehbs SEi MR & 25 FoR,SRA SPSS 11.0
TR I 22081,

2 #R

2.1 mpeHBAFERE
3B AR N WELIE B HK2 40 i 0 1 B B Ak K, 1%



5 22 1

EVEOR,AF. AP-1 IR ALTE R i S /I B 2 e oA P VR 2109

SR P D-A0E 5 7] L HK2 20 55 53200 A (7] Bt 33 5 A
WA ) 00 PP 4 i, 400 K i A0 L334, 440 M 2 R0, 2k 2
TSGR . AP-1 BT AL P 20 4 i S 16 IR, (2 38 43

FEFTEAEE T, 1E X B2 20 M 2 T ok B R, A M P 2k
B E RN BT >, AP-10 BHL W20 41 B 2 1 i o B 4R OE
B LI 20 PN REL T P T PR 22, SRR AR o R L 4 i
FRMHHEE AP-1 BHWrAL A 5.8/, B 5T oy oKL P 5 0 3= &,
LR (E 1) o
2.2 EH¥EATmAL a-SMA & G £k 0 H R

S RE AN Ak 2R 45 SR 7R 16 B X A ZH 40 B 40 i I R LA
FE(O TR I, o-SMA S [R5, AP-1 SH 20 J2 /=5 1 21 240
Y0 LI P 4 R DA B Ok s L R A o-SMA [ 3R 5 AP-
1 BHWTZH 4R, 22 T4 Giit2 38 X[ (0.570 £0.036) vs (0.263
+0.042) ,P<0.05,K2 ],

B 28 EI IR 4 SR W 7% i AL R AP-1 BELIT 4 7 43 x 10° 7] I,
a-SMA 3Rk, Hrh AP-1 BHITA o-SMA & IR KK P

BHLH B EREARL (0.550 3 +£0.039 3) vs (0.969 0 £0.019 3),
P <0.05], MER X RA R M o-SMA Fik, 5 AP-1 LK Lo
LERAGT - X[ (0.014 0 £0.007 2) vs (0.550 3 £0.039 3),
P<0.05), SCH44T 42 x 107 1] W, B-actin 2 (1434 (&1 3) .

1 2 3

a-SMA— 43%x10°
B-actin— 42%10°

L: EFAEM; 2: HAEM; 3. AP-1 B4
B3 EHEx HK2 2008 o-SMA RiZ R0

2.3 FZH#Er CK &G % mRNA £k 6% m

B E AN M AL 245 5 s TE 7 0T N 20 T o A R e A 3 (5
Hr,CK R FAMEFR L, AP-1 BH W74 M 5 20 1445 38 (0 00k, 40 0F
N} B 5 2 BRI [ (0. 267 £0.015) vs (0.577 £0.025) ,P <
0.05], FEpH2H M BT A WA 6 006E, 55 AP-1 BHLIBTZH AH L1 25 5=
B G122 X (0.060 £0.010) »s (0.267 £0.015) ,P <0.05,
Kl4],

A B TR B B 44 C o AP-1 BT
E1 %A HK2 FRBHMEHKTET ( TEM x7000)

A: EFAREL; B:dEs; C.AP-1 [k
E2 & HK2 405 o-SMA §i%i%  (S-P x400)

A EF AR B F4E4 C.AP-1 [ Bf4
E4 &4HHK2 4B CK fJFRiE  (S-P x400)
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RT-PCR 24 3 i 7R 1E 8 Xt BEZH R0 AP-1 FHIWT2H 334 CK mR-
NA, 7£ 189 bp F1362 bp &b ] I, B-actin & CK mRNA 4 #4745
1 AP-1 BHIZH CK mRNA 7S T 1E 8 6 4, 2 R A Hih2
[ (0.5373+0.026 5) s (0.963 3 £0.001 07),P <0.05],
EBE4H(0.027 3 £0.001 5) 7¢ 189 bp 4b 7] I, B-actin 4" 37 ,
362 bp 4k CK mRNA 3377 AN B ., 55 15 % X R4 (0. 963 3 =
0.001 1) il AP-1 FHI£H (0.5 373 +0.0 265) Hi Ik, 22 54 Gt
RN (P<0.05,E5),

2 000 bp—
1000 pp—
999 Bp=
500 bp—
250 bp—
100 bp—

~—CK

«—[B-actin

1B A BRA;2: 440 3 AP-1 [ BT4L
B 5 S#Ext HK2 4058 cytokeratin mRNA Ri& #5400

2.4 AP-1 &9 DNA &4 & T

F EMSA LK HK2 40 A i AP-1 36 1b /K S, v Bl 4 i
AP-1 BHWreH AP-1 7% P4 55 1E 5 X BEZH 4 B 38 i 1 79. 22% Fil
28.03% (P <0.05) ,ifi] AP-1 BH W2l i P B WAL T s vl e
LA 51.19% (P <0. 05,8 6) .

1 ARAT P SE 432 AP RE ;3 B A BR 4R 34 . B 4B 2055 . AP-1 THLIF 40
B 6 EHExt HK2 4051 AP-1 & HI 2200

3 it

WFoE R W /NE T Bz 240 M % 534k ( epithelial-to-
mesenchymal transition, EMT) () & 4= , Bl4 i 322 | J7
AMRfbR L E CK, 4K A5 WUSET 48 20 M 19 45 vim-
entin ¢ o-SMA, 15 Ji5 % 734 g WURLET 48 40, 5300 4
MIANIERT , 25 B I T er didk . TE % HK2 4 ik
CK, Rk a-SMA, a-SMA 1] fE R K50 5 /N 1 Hz 40
M FRIEEAL I FE AR . -SMA J2& LA 2T 248 40 Jfd 1) s o

PEER A, UBCET 2 20 M2 15 Ak ) T 2 4 i, HLA AR
()6 AR M M o 1V Y, 2 5 | ke ' ] 5 &7 4k Ak 1)
BRI A5 3% B W B T LA 3 HK2 40 i & A=
TEASAAE , AN 2R e OB R B AR TE |, 1 0 6 W
S LT P ) ) G 3 22, R 0B St 2 R A
P A0 H SRR B A AR R R T R R I R B
AT AE AN R . [RIR, 1R X IR ZH JL-F- T o-SMA [
Fik EEAEEH T o-SMA 55253k, 1 HK2 i9f5&
1 CK BRI T, 328 s b 3 B /NS b iz 4
i TR A Ak, , 33 T R R W s ' e T ST 2T A Ak )
AL Z —.

AP-1 W &R P BE S DNA 454, mig Bk
AT~ 58N S 35 AT S 30 e-fos AT c-jun 2[R 1) BRI 4%
T AT AL AP-1, P B R0 AP-1 B 15
il HELRIE B A P AR G R, AR A s L o
Pl TR A8 R4 . ELAIE S R B A A NI M i AL R
TG AL 2N AP-1, T AP-1 F T £k 7T 35 m 27 4
PR RS SIS R A SO 4B AW, 2 5
WEPRIG B 51475 . F5E R WI[6 ]-Gingerol j& AP-1 fk7%
BELUTF , P LA SV BT AP-1 f9 356" . 5286 AP-
1 FHIKTZ [ 6 ]-Gingerol il J5 , HK2 2 ifd «-SMA {32
KB AR T AL, T HK2 [RE 1 CK (k5
LB RN, [FIRHE A 22K A R, AP-1 BH W4
U IE A A TXF BEZH 5 v R 2 =2 [0, 3 40 hy A (53
& AQAG IR FEAS Jp A | RIS 20 2R T i o T 44 v Mg
2B 3 22 o PR AL T PR 5 X A R L. B R
T T AP-1 FEAL I B /NS I R A0 i R AL A oy
b, Z 5 B R I £F AL R

AT R W R RE NS T ORIV L R A AP-1
WAk, 15 H BG4, AP-1 16 5 8] J5 21 4 1k i i
EMT o F2 Hh o Rt T B2 AR E R

S Xk
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