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BE H#) #HitF % A4 L% 4G-T(bone morphogenetic protein-7, BMP-7) s & %, 4 & ( Aristolchic
acid, AA) B SR E LEBEESLAERER, ARNH L R4 B K % (Aristolchic acid nephropathy,
AAN) FH a7 ¥4k, ik BB R RAKRE BMP-7(75 ng/mL.150 ng/mL.300 ng/mL) & 2 % AA(10 pg/
mL)# 2RI R AALSEIE LA MEh(HK2 i) RERLA#HF - REOMEAR B (RT-
PCR) & Western blotting 3% K 4~ %] # %] a-SMA mRNA R & @8 kiEKFE, B8 BMP7T ZH ERMF Xit
BAAAFH HK2 w8 o-SMA A B R B G AL, B BMPT TUALHHLALRAFHOARTIE
LR mAH SRR TR A AAN G556 B ¥,

X8R LAELBEAEHSLLZRSG T, RIFLABE  #454

Effect of Bone Morphogenetic Protein-7 on Aristolochic Acid induced Renal Tubular Epithelial Cells Trans-
differentiation XU Yong-zhi, HUANG Hao, LIU Hua-feng, et al Institute of Nephrology, Affiliated Hospital of Guang-
dong Medical College, Guangdong (524001 )

ABSTRACT Objective To observe the effect of bone morphogenetic protein-7 ( BMP-7) on aristolchic
acid induced renal tubular epithelial cell trans-differentiation to look for new therapeutic approach for aristolchic
acid nephropathy (AAN). Methods /In vitro cuitured human proximal renal tubular epithelial cell line HK-2 cells
were treated with different concentrations of BMP-7 (75 ng/mL, 150 ng/mL and 300 ng/mL ) after trans-differenti-
ation of the cells was induced by AA (10 ug/mL). Levels of a-SMA mRNA and protein expressions were detec-
ted by semi-quantitative reverse transcription polymerase chain reaction (RT-PCR) and Western blotting respec-
tively. Results BMP-7 reversed the AA inducing o-SMA expressions in HK-2 cells in a dose-dependent manner.
Conclusion BMP-7 can inhibit the trans-differentiation of human renal tubular epithelial cell induced by AA, there-
by might be a new potential drug for AAN prevention and treatment.

KEYWORDS aristolchic acid nephropathy; bone morphogenetic protein-7; renal tubular epithelial cells;
trans-differentiation
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AAN BT HERARERMARNERZ—. BES
& % % 8-7 ( bone morphogenetic protein-7, BMP-7) &
TGF-B # K& B R , 1F B0 5T IE L 1ol DL 218 4 &
FELF 4L, BMP-T R MM AT Z — R A
V5 5 [ 70 I 40 B 1) b B N L Ak, T 0 6 DR
EEmEE T FRARE S ATHERET
BMP-7 %t AA FTif 3 00'B/NVE b B AL HE 60
R, BEFTF.

HHR5HE

1 PREFSEE AXERENELEAR
BR(HK2)H B E _ERNKRERSER TN KEH
BEM MNBKAEREHEFTFE 10%FCS, 100 U/mL
BFEERKR 100 pg/mL 5 E X DMEM/FI12 ¥ 5# &
(GIBCO, USA) 3t AT R, R &4 R 37
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C.5% CO,.100% &, ZHEEME AMBEL
B oA AL % (Cytokeratinl8 B ) B EIEL K
HNEERARERTLR, % HK-2 41800 1 x10°
BT 6 FLaR, B & 10% FCS(GIBCO, USA) i
DMEM/F12 353 (GIBCO, USA) 355 24 h 5, #:
EmFEFERAL 24 h ERTFER. TRFHET, K
WRAH %A AA #1 BMP-7 (R&D, USA) , 4k 4%
H48 h G, B—KREL 3 K, LRI
5434 (1) X R & AA K BMP-7; (2) B4 AA
RbFE 4. AA 10 pg/mL; (3) AA 10 pg/mL + BMP-7
75 ng/mL#H ; (4) AA 10 pg/mL + BMP-7 150 ng/mL
4;(5)AA 10 pg/mL + BMP-7 300 ng/mL 41,

2 HK-2 #iffi «-SMA mRNA B4 & £ RT-
PCR #:#51 , i Trizol i 3 ( Invitrogen, USA ) — 3 b 4
4 5 RNA, 4% K7 Al ThermoSeript™ RT-PCR Sys-
tem ( Invitrogen , USA ) #F 4T cDNA £ —# 4 i, PCR 3|
YIS T REREYRKE(R L) ,PCRYEEER
#% 10 x PCR ¥ 2 pL, 25 mmol/L MgClL, 1.2 pL,
10 mmol/L dNTP mix 0.4 pL,5 mmol/L 1F 4 & & 45|
¥1%& 0.8 uL, Taq B( LA T)2 U, cDNA L pg, B
B H,0 ZEEMK 20 pl, %85 pL PCR 4173
FedEgE vk , A UVP BIK R REHFHTHE R o
WL U EEREE(a-SMA) TR RAEEE NS &
K (GAPDH) B R M HEEZ L E RS o-SMA

mRNA KX &,
®1 PCRERUIIMRY WAEH
i ELE TR FHRE

a-SMA  sense;: 5' ACTGGGACGACATG- 94 °C 455,58.1 C 45 s, 240 bp
GAAAAG 3’

anlisense: 5' CATCTCCAGAG- 72 C 1 min, 38 cycles
TCCAGCACG 3’

B-aclin  sense; 5' ATCATGTTTGAGAC- 94 C 455,55.4 C 45s, 552 bp
CTTCAACACC 3’

antisense: 5' CATGGTGGTGC- 72 °C 1 min 30 cycles
CGCCAGACAG 3’

3 HK-2 il a-SMA EEFEKXKFE EH West-
ern blotting # . 4 £L 4 ML A 100 L 4 il 24 % WK
(50 mmol/L Tris-HCI pH 8.0, 150 mmol/L NaCl,
0.1% SDS, 1% NP40 100 wg/mL PMSF, Aprotinin 1. 6
pg/mL), & 4 CARMABIT K KH 4 C,
12 000 r/min .0 10 min 3k FFR, WAL ST 2B
EMESECAWRE, EABES S x EHFZWK (0.1
mol/L Tris-Cl, pH 6.8, 2% SDS, 0. 1% R B i, 50%
Hih, 5% 2-HiEZBE) % 4: 1 B5E 100 CHEWBH 5
min, BT 20 pg BE b4 862 F 12% SDS-PAGE
TR (B E 130 V, %5 60 min) , B 3K 52 B 5 #%
100 VEEEAGT TRERGTHE L5 h, KEQ

Standard ( Bio-Rad, USA) &8 1) PVDF &, R 5 T
P (1 x TBS-T, 5% i le4-43) 4 CHALK KR
PVDF f& 4 51| 5 %351 A GAPDH —3#i ( Santa Cruz, 1:
4 000%% B/ 8 B T A\ a-SMA —#i ( Santa Cruz, 1:
4 000#%)37 CH¥H 1 h, TBS-T#kfE 4 x5 min 5§ 5
BRAR i AL P BB AR AT #9 1L £ 5T B/ % — 51 (Santa Cruz,
W 1:5000 F $2)37 CHF | h, TBS-T #kfE 4 x5
min, B 5 R & Tween-20 f#) TBS (i 1 IR, BEZEF
Al ECL i/ (Bio-Rad, USA) B & X Z(HAE L)
B AFLAMNA#E, FHER ST Gel-Pro
Analyzer 1T L E E 37 o

4 Gt LA SPSS 13.0 Gtk AT
Gitoath. TRVEAz2s TR AR ELERALA
REER

g g
1 BMP-7 Xt AA 3 i) HK-2 KT & 8 % m
(E1) MHEEMBETRZ X EAE(EIA)HK2 4

MREZDVHBAR, BREFHE BEREE, B
afi AARbFEA HK-2 AIMI4E 48 h AR B AR B FK
T, HENHEARKEIRIE K ZR, BB E B
2 BHEFIEEL, £ 72 h EFE HEY (B 1B), BMP-
TR NIREE BMP-T WIEK T E, AR SR AER
Ha AA B BARFHZ(EF1C~D),

2 BMP-7 % AA iE 549 HK-2 41 a-SMA mRNA
MEARBSMEN SrxAxBAE, 84 AA L
4 «-SMA mRNA REB B EFA S (P<0.01);RfA
W B BMP-7 #b ¥4 o-SMA mRNA £x B B4 AA
BT ETHE(P <0.05), HFgH BMP-7 ¥ B /)3
MEZRF TREH(R2ME2), B4 AALBA o
SMA BEHRBESAMNBAREAG (P <0.05);/m
A BMP-7 b B 5 o-SMA B (R kFE % BMP-7 3k B i
BMERG TREGE BAFARRPHEBMPTHY
Bah AA EARE, ZREHITEREL(P>0.05),
TiE W BMP-7 Sl 5845 AA RBALK ERES
B X (P<0.05,%2 fE3),

%£2 BMP-7 5t AA 558 HK-2 41 R iX «-SMA mRNA
1 o-SMA EEMEMW  (ixs)

a5 n «-SMA mRNA a-SMA EA
R 3 0.0704 £0.0182 0.00 £0.00
B4 AN b3 3 0.4118 £0.0405"  0.4567 £0.0551*
10 pg/mLAA +75 ng/mL BMP-7 3 0.293] £0.031228  0.4033 £0.0252
10 pg/mLAA +150 ng/mL BMP-7 30,2023 £0.05038  0.3733 £0.0252
10 pg/mLAA +300 ng/mL BMP-7 30,1057 £0.02142  0.1600 £0.03612

E:HEAMRALE, P <0.05,"P<0.01; 584 AL b B4
3, 2P <0.05
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! W A SEAMEA,; B: B4 AA
S 4EM; C: 10 pyml AA+75 ngml
| BMP-7 #; D: 10pg/mL AA+150 ng/mL
BMP-7 4 ; E: 10 pg/mL AA+300 ng/mL
BMP-7 41

B 1 BMP-7 %t AA S8 HK-2 B S KR (72 h, 200x)

— Bractin(552 hy)

— a-SMA (240 bp)

M A B C D E

HASHSTEBA,; B, B4 AA 4ABA; C:10 pg/mL AA+T5
ng/mL BMP-7 41; D: 10 pg/mL AA+150 ng/mL BMP-7 H; E; 10
ng/mL AA+300 ng/mL BMP-7 41

2 BMP-7 % AA i3S H) HK-2 41 «-SMA mRNA
Ik W

A 4] C D E

a-SMA — — — — -

GAPDH —— — i S— —— o—

A ZEAXRA; B BM AA LB, C:10 pg/mL AA+75
ng/mL BMP-7 4 ;D:10 pg/mL AA+150 ng/mL BMP-7 4 ;E;10
pg/mL AA+300 ng/mL BMP-7 41

3 BMP-7 X AA &K HK-2 41/ a-SMA
BORENER

w#®

Vanherwethem JL 4771993 4 ¥ Wk 3R 38 K 0 & B
& AA P ELZ I B AR 25 )5 5| R R o R A ) R
FREUFE,ABZHAITRERER. I KEN

s SR BEH R, AAN LU /N 3 45 R A R 4 44k 0
BRI AR &I, HK-2 M7 AA W1ER
T, 40 e £ 30 R B G R K ARTE , EL 40 M 3 H
D HESIEEEL R R - BARHER N R AR E b AR
R R AR RIE o-SMA, L2 RRBIET Wen
LU R B —E AR AA AR NE E R A
B, BAVE L RARE S LT8R 5 AAN &
FENEEEHER S RS EBR AR ENE
Bz — HEECERE L EHE SRR
FE LT AAN BA B AF IR TR

BMP-7 CDHIF LR —NEEMNH A LA BRE
F 00 R, L OE AR T A N -
B R EUMBEENRZ—, EERNEETLESD,
' A A B 44 O (8] R 40 L 7 E R B T 0 0
B A o 1 5 40 MR A 1 b B 4 YO %% 4 B9 4% 1, BMP-7
REMELHLERE, EREKHLT, BMP-7 T
B E EANE EEERETY MO RAE TR
i BEMT TGF-B M5 S8 5" #5H TGF-B X B/
B b BT R B 440 PR YY), O O 0 B Ah A
RO MRS NS - 1B R 4L, 1 55 IE R B Th
B A0 E RS B RS R A EERERY,
B E B R — R A BT AR T 1B 1 R R A 2
Pt (B EFE AAN R FE FR Q0T , B P b R L SR 3%
o EAFRS, RIWEB R FEKE BMP-T 4 H 2
AA E B 4L HK-2 400, % BL BMP-7 & 5 & fk it
FRIEW AA BB S % B A o-SMA %X,
B BMP-7 Xt AA 5128 HK-2 41 5% 5 fL BE 6 2 51
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