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EHIEARXT TGF-B, B30 & /NE R0 M 5% 434k 1) 52 Wl
FALY RS BEHAE HEE EE

BE B #HTEEREAS#1 A K EF-B, (transforming growth factor-g, , TGF-B, ) i 56 B %
L& i dE 16 (epithelial-myofibroblast transdifferentiation ,EMT) #5348 . Fik  Hk s ey B3
B bR s RLREAL A 6 4 B ST (C 20) TGF-B, iF FAEA (T 4) VBEAMKKEA(E, 4) B E
APk Em(E, A) BERGREM(E, 28) 38 NA-EH (Y 4),% C 5, 54 TGF-B, #5524 h /5,
BEAREFNZARY BN IER 48 h, i BB E RMEIR 0T S0 BCE , 40 %95 3 k% (RT-PCR
% ELISA x4 &-28 NRK-52E #m i, EMT it 42 7 40 it 22 i % B-MU3h & & (B-actin) 49 5, - i UL
& 8 (a-smooth muscle actin,a-SMA)mRNA (E 45 4% & (E-cadherin, E-cad) mRNA %A , 4 4 454
& & (fibronectin ,FN) R &, &R TGF-B, # %3 X, TaAwmEiIe X Bk, TR, @0 R4 4H B-
actin £i&3% % (P <0.05) ,Je3¢ P9 h IL KRR EF e AE 454, am il o-SMA mRNA %ix 2 3 Lif (P <0.05) ,E-
cad MRNA &z A% (P <0.05) , Zafe Lk T FN R EF & (P <0.05) . 5 T 4rbi E, 5 4820 FAL L3R 5
R YRR AFRL A A B-actin Ak & FN SR E 694K (P <0.05) ,E, ;419 a-SMA mRNA & ik
F+& (P <0.05) ,E-cad mRNA %% #, V(P <0.05) ,42 E, 28 E-cad % «-SMA mRNA kx5 b4z, £
F ARG FEL(P>0.05), 5 E, 44k E, ;2003 A B-actin & & &k & FN R EBAK(P <0.05) ,E; 41
4a e, E-cad mRNA F ik A 314 a-SMA mRNA £ k4K (P <0.05), 5 Y 40rkik E, A4 fe sk W B-actin
MRNA Z Zafit £ &% FN K35 (P <0.05) ,E; #8 B-actin k£ 73 (P <0.05) ,E-cad mRNA % &
M4 (P <0.05) ,E, _;a-SMA mRNA £k 2 £ F L4 53 &EXL(P>0.05) . &if BEKTHH TGF-B,
P8 EMT & &, TAEA B RE T IR B e R e A b mZ —,
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Effect of Curcuma Aromatica on Epithelial-Myofibroblast Transdifferentiation of NRK-52E Cells Induced
by TGF-g, WU Rui-xuan, HU Zhen-fen,CHENG Jin-guo,HUANG Wei-xia,and DONG Fei-xia Depart
ment of Nephrology, Wenzhou Hospital of Traditional Chinese Medicine, Zhejiang (325000) ,China
ABSTRACT Objective To observe the antagonist effect of Curcuma Aromatica (CA) on renal tu-
bular epithelial-myofibroblast transdifferentiation (EMT) induced by transforming growth factor-g, ( TGF-
B,). Methods Normal renal tubular epithelial NRK-52E cells in vitro cultured were randomly divided into
6 groups, i.e., the normal control group (Group C) ,the TGF-B, induced model group (Group T),the low
dose CA treated group (Group E,), the moderate dose CA treated group (Group E,) ,the high dose CA
group (Group E;) ,and the Benazepril Hydrochloride Tablet treated group(Group Y). Except Group C,cor-
responding medication (with an action of 48 h) was administered to cells in the rest groups after they
were induced by TGF-B, for 24 h. The morphological changes were observed by inverted phase contrast
microscope. The distribution of B-actin protein was detected by immunohistochemical assay. The mRNA
expressions of a-smooth muscle actin («-SMA) and E-cadherin (E-cad) were detected by real-time PCR.
The concentration of fibronectin (FN) was detected by ELISA. Results  After induced by TGF-B, for three
days, hypertrophy and elongated cells in fusiform-shape occurred,with increased expressions of p-actin
protein in the cytoskeletal structure (P <0.05), bundle fibrous structure occurred inside cytoplasm with
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significantly up-regulated intracellular «-SMA mRNA expressions (P <0.05), E-cad mRNA expression
decreased (P <0.05), the FN content in the supernate increased (P <0.05) in Group T. Compared with
Group T, partial cells in Group E,, E,, and E; showed fibrous changes, accompanied with decreased ex-
pression of B-actin protein and FN concentration (P <0.05). The expression of «-SMA mRNA increased
and the expression E-cad mRNA decreased in Group E, and E, (both P <0. 05). But there was no statisti-
cal difference in the expression levels of E-cad and a-SMA mRNA (P >0.05). Compared with Group E,,
the expression of B-actin protein and FN concentration decreased in Group E, and E, (P <0.05). The ex-
pressions of «-SMA mRNA decreased and E-cad mRNA increased in Group E, (P <0.05). Compared with
Group Y, the expression of B-actin mMRNA and FN concentration increased in Group E, (P <0.05) ; the ex-
pression of B-actin mRNA increased in Group E, (P <0.05) ; the expression of E-cad mRNA decreased in
Group E,; (P <0.05). There was no statistical difference in the expression of a-SMA mRNA among Group

E,, E,, and E; (P >0.05). Conclusion

CA could inhibit the occurrence of TGF-B, induced EMT, which

could be used as an effective drug for treating chronic renal insufficiency.

KEYWORDS Curcuma Aromatica;transforming growth factor-B, ; epithelial-myofibroblast transdif-

ferentiation; B-actin;a-smooth muscle actin;E-cadherin

I FRUE T B /NS B 5 A2 B ) B 41 44k
(renal interstitial fibrosis, RIF) J& i i 5 8 L =2
= S U T A A R T S RS . TR N
INGE b R A B A PR S BRI — A 8 AR T
1 I B B ) e s 3 R A I A 2 R
SR I FFAE RE T LS 0k . IR OB PR AT 2 41 i
19 22k YR AL FE B /N B A i 5% 431K (epithelial-
myofibroblast transdifferentiation, EMT) , & & &
A oAk, AR IOE B B [ BT 2 240 e 3 i,
EMT & % 8w/ " . 638 R (Rhizoma Cur-
cumae Aeruginosae ) g i M B 4 1) Wi 1B 25 B, SRR
SRR PHEYZEIOR IR FRAR A 0 TR 2L B
APCR R BE I EE R A B RIF JGI7 A RL
) Z— 3 BB FEAR 197 BT B AR 2 5 1
S b DR IR o H AT a0 e 13 5 5
FEZE RIF 1 &A= T R B I 400888 ) AT 58 48, AR S8 3
AT SR FEAR X ARSI E IR NRK-62E 2 i 5% 731k 1
ML, St B-IL8h#E B (B-actin) 73041, o-F- 15
WWL3h#E B (a-smooth muscle actin, «-SMA ) mR-
NA .E 45%, % 4 (E-cadherin, E-cad) mRNA ik,
LR 4R % 8 1 (fibronectin, FN) 43 WA A 1E H , AR R
FAPBIIE RIF B7E L

5%

1 sh¥y  fdEEMErE SD K20 2, SPF %,2 H
1%, KT (200 =20 ) g, HH R B2 2% BE sh P S 56 o 4
HE, BARIEF ATIE S : SYXK (#7)2005 - 0061, [ i
B HOK, SRR R IR AR AE 18 ~22 C, A X W
HF40% ~T70% , PRF51 75 5 53 4§, 45 i B 35 76 60

dB DUF, AR T EIEI, Hebr L im 5E iR A
EFMRH(T0% KA B P.21% 5 H 9% H H
), E BT ERE, BER 2 WK, AR R BRI K o

2 23 ORI TEIN T A R, IR AR 4 1Y
TR ZE, = F Wi M. |3 A 200 g A
1 000 mL7K,Z s 20 min, ¥ 45 % 400 mL, £k
J£:0.5 g/mL, #H® ULE - F ( Benazepril, $i 45 :
10 mg/h, b 5t i A2 A B | A2 77, it 5 X1663)
10 mg & T 66 mL A ¥ Lok &, 5 F ok .
0.15 mg/mL.¥F4 CIKFERFE .

3 SIANAE REUE/IME LR HpE 1 E
PB4, #i5: 10454

4 K KIXEE  DMEM kR 3 (25 [ Gib-
co AH] b5 :C11875) , A i i ( Hh AN U 275
YRR A EL S 121112) | HEE R R IR AW (
RERAEYRHEABR AL A5 :20101110) , AF 4
TGF-B, (% [# PeproTech 24 #l, #t%5:100 -21) , %
PR B-actin HFEREPLIA (ALt R FAEYEARE
FRA 7, #t 5. bs-0135R), CY3 - 4tk 1gG ik
(b Bt A MR A BR 2 /)L L5 : CW0159)
DAPI ¥ 5 3 (38 =~ K 4 ¥ 8 R W 52 b, it 5
C1002) ,FN ELISA i 7 & ( b 79 YR80 A PR A
"l,), Trizol Reagent ( 3% Invitrogen, it 5
14105 ) , 3% 5% St ) & (% K Fermentas, #it%5
00097275) ,SYBR I % 44kl (Fi+ Roche, #it 5
13387527) , 51yt Joi i ( RS R A Y B R A
FRNHE]) , GAPDH L5145 TGAAGGTCGGAGT-
CAACGG, F i 51 ¥ & TGGAAGATGGTGATGG-
GAT,PCR ¥ K i}y 223 bp, «a-SMA F 15141 K
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TGTTTTCCCATCCATCGT, F iif 51 ¥ 4 CAGAG-
CATAGCCCTCATAG,PCR /=4 K i}y 427bp, E-
cad F¥#51% & CTGAGAACGAGGCTAACGT, F
W51 9 TTCACATCCAGCACATCC, 51 ¥ K i hy
289 bp.,

CO, i 4 (£ E Thermo /A 7], Heal Force
90) , AHMEsEFR AN IE Fe Mk (£ E Corning A ), H
fIGIR VKA (3 E FORMA ) |, 2¢ 5% B 4% ( H 48 OLYM-
PUS A #], BX51) , 8l & & 74 %% ( H A& Nikon 2,
TS100) , i 9t & # PCR X (3£ E Roche 247,
LightCycler480) , fifi b {¥ ( 7% % Thermo, DENLEY
DRAGON Wellscan MK3) , e #L (2522 Thermo,
Wellscan4 MK2) .

5 SEhMiHa ¥ 20 2 SD K FUE M M 3R
1 JHJERENL A IEHA(5 H, A EK,2 mL/R) i
FHARH(0 H,iliFA 5 gkg) FRERIUIFEFIZ (5 H,
IR DUIREA1,0. 3 mg/H) il FAR S Fh iR DUIRE F1 11
FZFRBIRIGIR 251 10 4%, & H M 5 42
131 L FARRGZYE 1 ~2 h 4TI EshfikBufL, 2
4 °C 3 500 r/min &.0> 15 min .56 °C Xj% 30 min J5,
JH0.22 pm AL IERR TS, —20 CORAER

6 MRS Kardl HIE RS A 10% 1R
A= 113 DMEM (b3 F2 W, & T 5% CO, .37 C i
FEPIRESR o BOC B K 3 40 P e it i R b ) e
AKEFRIL, 0200 i 0 2 | 7 25 80 % B 48 o JC Jifs 44 1.
i 1 DMEM SifliE R R 204k 24 h K405 6 41:
(M) IEH KRR MIEH (C 4): 10% 1EH K EULIF;
(2)TGF-B, i P (T 40) : 10 ng/mL TGF-B,;
(3) IRFEARMANELH (E, 4H): 10 ng/mL TGF-B, +
5% RILAR F 2 IMTE; (4) WILAR P HEA (E, 4H) -
10 ng/mL TGF-B, +10% &I A & 25135 ; (5) RFK
REFEH(E, 41) : 10 ng/mLTGF-B, +20% iRIEAR
LGN 5 (6) EhER VUL FIZH (Y 4H) : 10 ng/mLT-
GF-B, +10% L2 VU A & 25 195 . B C 415k, %
2 TGF-B, 5% 24 h J5 , /IEARLH A LY 4555
IAZ3E 48 h,

7 KR bR RO

7.1 M AULEE IMLL 5 x 10° B
FiF 6 FLA N, 3 Bk ik R T 72 h, 77 &
RiFR, H PBS v o, T80 B B T WA A0 i T
PO

7.2 B-actin FKikFGI R4 SRR DO BT
HAR KM 2R3 B-actin BEIb, &L 4NM0IE F )&
B 55 3% -, PBS ¥k 5:min x 3 K, 4% B B & &

25 min,PBS ¥%E 5 min x3 ¥X,0.2% Triton-X- 100 i%&
1 5 min,PBS %5 min x3 ¥X,5% 111 2F I 15 25 15 51 A
30 min, A4 B-actin HTIE(1:100), & FiB & H,
4 CHF%E 14 ~16 h,PBS ¥ 5 min x3 X, A CY,-
I9G $if4(1:100) F 37 CHFF 1.5 h,PBS PE5 min x
3 YK, DAPI Y 4t {4 5 min,PBS ¥t 5 min x3 IX,
50% ZZofrH B F, AALE 3 3k A o9 B AT T
X AR )G R image-ProPlus 17 2¢ 653

7.3 «a-SMA } E-cad mRNA s K
RT-PCR . RH TRIzol FEHCAHLE RNA Fi e 2l
JEIG LA 20 pb AR R AT SR RO, OB A eD-
NA T -20 CHRPF. LL20 plL ik & i#E4T PCR
P, N SYBR 1 2644810 pL . BHFS I 1 pl.
TUWET I 1wl XZE/K 3 pb .cDNAS5 pL, B A
3ANES, MFEFE:95 CHiAs 90 5,95 C iR k
55,58 CLEA 30 s, 3L 45 NMFER, BATHALE K5
FARVAF T, RN A5 AL H 2 A i B i 5 A
SHH P AR

7.4 FNVREEARD  HUESR B, 15 00 r/min
205 min J5 - 80 C¥RAF, AR #E ELISA 7 & 15 B
BHATHEAE, TEEPRY [ 450 nm 4, 15 300 % 45 1L
FN ¥ (.

8 Yiitsf ik RF SPSS 20.0 it #k i ik
TP AT AL B B PRI 25 S x s 2o, 241 1A]
FLA R FH B 2 7 22 50, 4L1A] HL 38R 2 REAR B8
] 7 L 4% LSD i, P <0.05 K& FA 5% X,

# R

1 FAMKIEEA LR (K1) KT HiAb#H
72 hiG A AL AN AN BE | ml A B SR 2 40 A, 510 7 S
B S C AR Z MBSk ZiLIE, A 3R
B AN G % A RETE A2 R AE o T 20 S B R 2T 448 40 A e
A, B N R AP AR AR K RIE , %
& bR FEAN M ARAE . IR IR A LAY A 20
RS S3 AN LT 2 AL 02 (E S 0 A0 AT 2 SR il B A
FEIEAR , I HHA R Bl R AR i TS T £

2 % NRK-52E 4ififl B-actin Kk LH (& 2,
1) C 41 NRK-52E 4ififi B-actin FHIEY K4
HE BT, B SO0 2 i B e e, T 20 o S A il
FEZ I M b m] W AR AT SR RESS F 5L IR HES
{8 D0 4 i S S sl i i A B-actin 52 SCHES s B
AREER) . 5 C A, T 4 p-actin AR THE (P <
0.05). E, oZHJ0Y HIMI3E P B SROIR £F 2 55 14 ki 2
5 T A %, B-actin FRKik#[FL(P <0.05) . JfH
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WA C A, A AR B T 4L, AR KA R ERIE; C. Y 4, H A M AL K4 K ;D
Eq 4, RKIABIHINE R AR S E By 4,38 AL KA F L Eg 2, KFR 52 0 FR
B1 SdAdiess#2  (x200)

/ »
AN
(A (B} ®
4 LN
N
(D] (E) @

TE:AC A MR N UA i FAVESL (05 B - T 4, M AT DR B R T AR 2545 C . Y 4L, 3R
LRLERELER I B8/ DBy 41, IR WK HUIR 2T 4E 2544 E - By 41, ACREF RS54 By dlisi>;

F:Es 41, (UL LR 6

2 %4 NRK-52E 41fifd B-actin feeseyeBHPEY .  (CY, Yefh, x400)

B-actin FHPEY (A BE G 25 Wk FE T s>, 5 Y
AL E, 4 B-actin FikwTHE L E; 4EIC, 274
Giil R X (P <0.05),1MY5 E, 4ll#,E, ;41 B-
actin FikHFEL(P <0.05),

F1 A4 NRK-52E 4iifif] B-actin Kkt LA (x xs)

25 n W (%) B-actin

C 3 — 0.135 £0.012

T 3 — 0.647 £0.020

Y 3 10 0.394 £0.049%
E, 3 5 0.493 £0.044 24
E, 3 10 0.418 £0.0162°
Es 3 20 0.307 £0.022°4°

HE: 5 C 4LEE, TP <0.08; 5 T ALHLEE, “P <0.05; 15 Y 411
#:,4P <0.05; 5 E, 411t4:, °P <0.05

3 JRILA KU NRK-52E 4 il «-SMA/E-cad
MRNA FXf RiEKFILE (& 3,%%2) 5 C 4l
B, T 20 NRK-52E 4iiffl E-cad #HXf k%MK, a-SMA
X RIETHE (P <0.05) ;5 TAHK,E, ;HAKXY
#H E-cad AHXFFRIKL TR, a-SMA A XS R IX AR (P <
0.05) ,E, 41 E-cad & «-SMA mRNA FEikREFT
Gt E L (P>0.05), 5 E, 41H#,E; 4l a-SMA
MRNA ik E K, E-cad £ixTHE, ZR A5
HE X (P<0.05), 5Y4I#,E ;4 a-SMA
MRNA # xF £ KKV 2 FH LG 2% 8 L (P >
0.05),E, ,4 E-cad mRNA £k EEZ R LI 5
(P >0.05),E; 41 E-cad mRNA ik T} (P <
0.05),
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o 59158 F
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E Amplification Curves
o 43522
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5 13.522
3
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GAPDH mRNA

3 Uk S A 2

F2 £4 NRK-52E 4liid a-SMA/E-cad mRNA

RBARF LB (x£s)

25 53] n  %JE(%) E-cad/GAPDH a-SMA/GAPDH
C 3 — 0.617 +0.025 1.10 £0.06

T 3 — 0.130 +0.016 * 8.29 +1.69"
Y 3 10 0.270 +0.084% 4.44 +0.87%
E, 3 5 0.243 +0.031 6.61+0.36
E, 3 10 0.316 +0.032% 5.33+0.62%
E; 3 20 0.384 +0.111249 4,08 +0.89%°

F:5 CHE, P<0.05; 5 T4 HE,*P<0.05; 5 Y 4t
#,4P <0.05;15 E, 4HIt#, P <0.05

4

2 NRK-52E 4iififi FN ¥ b8 (% 3)

5 C A H#, T 41 NRK-52E #iififi FN ¥k )& T (P <
0.05). 5 T4 ds,Y 4 K E, ;4 NRK-52E 4
FN #EFEIR(P <0.05) . 5Y 414, E, 4141 FN
WETHR (P <0.05), 5 E, 4 ,E, 4140/ FN
WREREAR, 2R AT+ E L (P <0.05)

#£3 K4 NRK-52E 40l FN ¥ FEHH  (nglL, x s)
4151 n WEE(%) FN ¥ B
o] 3 — 32.2+3.4
T 3 — 160.5+8.2"
Y 3 10 81.3+8.5%
E, 3 5 125.3 £12.044
E, 3 10 96.3 +4.22°
E; 3 20 72.6+3.1°°

TS C 4, P <0.05; 5 THHE,*P <0.05; 5 Y 4Lk
i, 4P <0.05;5 E, 4H%,°P <0.05

%

it
RIF J2& 45 Fifg P B FE 205 A Jie 380 2 A0 1y 2 ]
PHPRAE , = 2RI 0 40 Mg Ah BE T (extracellular ma-
trix ,ECM) [ BRI 2T 2 40 i 3 7 . H At E3IF
52 EMT J& RIF &4 W EZ MG Z —, th 20 &E
T A S 5 e kA T TGF-B, /&
ININIB B NERBE AL FI RIF 568 R 1, & ) LSl
VEREE - iy 2k A2, B0k £ TGF-B, VR B A i 57
75 5 H 7.
25NN EMT IR SE 42 B 90bs 12 B/l
b Rz A1 1 1) 78 S A0 1 A4k, BB 2 AT RE
TR TR T L AR AL, 32 B T B A i Y
A MBS R R R RS KA S . BN AR
X F 5 43 Ak 1 BF 58 B 1E % IR A, Campanaro S
SESUR TS B TGF-B, i T I kit e A 977
FhEERIRN 449 MR 2 5, W KB 2 45 51 5l
o T ELEL A AR 3 PSRN AR PR A — e R
FHOCHE  FERP IR MOV E R R, () 0 0 40 A mT g i '
AN T R A R A A A A
M BRI (1) b R 40k
hRETES; (2) P UL S & A B RBFLahE b &
B G (3) /NE B IR 5 (4) 40 i AE A% A i
R4, IEHE/NVE LR AA RER E-cad 1



T E TGRS A e 2013 4E 7 H 4 33 B4 7 B CJITWM, July 2013, Vol. 33, No.7 - 977 -

JORRER IR , e 200 R B 85 o ) T 53, X AR A i )
TEREPE R PR B E T . o-SMA 2 5 E£F 41k 11
L7V = N S N s vl 15 o DN S T e
e TR ) Rk e &, Sebe A
2R o-SMA £ &5 S S w4, TEA
% ERK .p38 MAPK #il Smad =4 %% ,{H& ERK |
p38 MAPK 2l i Smad &K -

AifEEE A fE BB R P K, 2 RIE R, XA
AN BB 2R W ——E B-actin B HES & VIA L, &
AR Y i AT B AL, 2 9, B R ZE 1 T2y
T SIS IE S, R R 4 4 i L B A g
I, M R mT UL SRR 21 4R 25 0 2 R R FHE S, 3R B
TGF-B, 55l {2 i 4 i B R 45 SR i As . (H2 XS F
B-actin 234 S FIHLI , DA S B R 5% 434 1R 52 il 1 o
HRE ANTRIRAMSY

AN, ECM ULRLZE RIF & i b A8 v o i 51 224
L IEH B 4090 ECM AL FARK -, H 2 B8 25|
A2 ECM 73 MAE T ads Je e figf yal /b 1y PR 2R # AT A i HG
)53 o FN J& ECM [ FE 2 —, B 1E B I
R G RDAT B, fi At ) ECM B e S 1
e J5 I 1 430 A K% ECM AR

HRfHsE R, 2y O G 4T RIF A R4
FHAITVER ,, EXF T EMT B Fitn S E A HA Kk
1 0 T IR AR SR e PR AR A T AL
2 PR e IR, B AT R A R R AR
IR PR TR I SR FEA Y 2R R FEA R 3K
AR FEAREE KW Z LT M ECM 953,
PoRg B A A IR A K P A PR R BT
YR S BT R IR HR Ak
PR %y FR 45 B FH (unilateral ureteral occlusion,
UUO) KRR LB 2T 4 Ay 1k e 20 (8 oS T
FHARBESFH L EMT F & A= i A& WA R .

ABFFEES FAE I, 3R AT 5Pt TGF-B, 511
EMT B9k A, T2 A5 b ATl 40 i i I R 1, 4k 4%
A B AR A0 R A, 2% £ 20 M B 2R 1 41 B-actin 7E
MR P S5 o A, RIS AT 45 5T o-SMA mRNA 193
B W R PN 53 i, b R 40 i 2 Y E-cad
MRNA 335, X T Be 2R FEAR K FEPLEF 4EAbVE )
FEYLHZ—. EMT 22— A0 e, W = E:
o] — IR ATERAE AT eI EMT FYMERE , A SE5G AN
M EMT BT e A F Ul BHIR e R A — 2 1y
PR R, AR PLE 6 R 50 2 IR 0 75 E— 25 W i
T80 HETRE MG RSB R, 2 254 RIF 193897
AL 2 TR, (HAER IS B TE R I A 4G, 5 WA A

WE SRS BSR4 5 M TAE T &
WP R 25X EMT v 4 2505 53 % SOAH 5 1) SC B 2R
FVER, DA R ZR PR S SORI TR E N R H R
s 2 B TR T IR L

2 % x #
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