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Abstract

AIM: To study the relationship between the
mRNA of NHE-1 and the proliferation of
hepatic stellate cells (HSCs) and the influence of
curcumin on them.

METHODS: Hepatic stellate cell lines (HSC-T6)
were incubated with different concentrations (1,
10, 20 umol/L) of curcumin for 24 h. The prolif-
eration of hepatic stellate cells was measured by

MTT. The content of collagen I was measured by
ELISA. The mRNA of NHE-1 was examined by
RT-PCR.

RESULTS: Curcumine down-regulated the ex-
pression of NHE-1 mRNA (0.6401 + 0.0063, 0.2391
+0.0039, 0.1437 + 0.0044 vs 0.7214 + 0.0155, all P
< 0.05), decreased the levels of collagen I (199.40
+16.22,182.37 £ 14.72, 169.91 + 15.80 ng/mg pro
vs 216.35 = 17.19 ng/mg pro, all P < 0.05) and
lowered the number of proliferating HSCs in a
concentration dependent way.

CONCLUSION: These results suggest that cur-
cumine can prevent hepatic fibrosis via inhibit-
ing proliferation and collagen I production of
HSCs, which may be partly related to its regu-
lative effect on the expression of NHE mRNA
gene.

Key Words: Curcumine; Hepatic stellate cells; Na*/
H" exchanger; Liver fibrosis

Hu TH, Huang LH, Yang L, Zhu QJ, Zhu R, Jiang YM.
Influence of curcumin on NHE-1 mRNA and hepatic stem
cell proliferation and their correlations. Shijie Huaren
Xiaohua Zazhi 2009; 17(18): 1860-1863

fiig
BH): AFNHE-15 M 2K e 3g 7869 % 2 &
EhE LGRS e, A1 T IR A 4L 69 T %,
P,

Toik: SRR E K g0 e R AR A RSN R AT
ARFRE(. 10, 20 pmol/L)#) £ 3 & 432
KB 2R, AMTT & xml 2 1 2K
an e o ¥ 54, BEIR 92 R MR (ELISA)M 2 |
IR R4, RT-PCRE MM AT 2 K 48 JNa ' /H
Z (NHE-1 mRNA)#) F k.

GR BREZFFATHILTRAMEZRMIE
NHE-1 mRNA%i%(0.640140.0063, 0.2391
+0.0039, 0.1437+0.0044 vs 0.7214+0.0155,
P<0.05), BeAk3z R Lk b [ RIRR MK
F(199.40+16.22, 182.37+14.72, 169.91 &
15.80 ng/mg pro vs 216.35+17.19 ng/mg pro,

www.wjgnet.com



R, F. NHE- 1 SHERBRISESR A REERWHIZI

1861

P<0.05), #pH) AT 2K e eg ¥ 5a, 5 20 21k
UL,

£hi8: E 3k E T ki AR BT 2 K 4 JENHE-1
mRNA# £ ik RIpHIHSCH 358 % | A ik &
8BRS HUE, Mot 3 H T A LA 69 T ..

KERF: ZEEK; FFERMME Na/H ZIRE; 4
314

AR, BRI, B0, B8P, SR, BIREE. NHE-1SHFE
RBIZIEB R A NEERNERNZID. BRENBURE
2009; 17(18): 1860-1863
http://www.wjgnet.com/1009-3079/17/1860.asp

0351

HT AR 40 il (hepatic stellate cells, HSCs) &7 T
Disselr] B — R Al sr4i i, H BT AHSCsH
WA BT 5 A A ) R A e R DDA O
HSCsiti i (1 73 WA F1 5% 73 WA FH = A2 K 2 40 i
AP )T (extracellular matrix, ECM) 1AL AL Fi 4>
B B 1 A ), A A B R, AT R AT
ECM £, it IRECMIS s PTR I T AT 44k, 0
HIHSCsT LI FE A By 11 % T £ e,

Na /HAZ #:%%(Na'/H" exchanger, NHE)- A {]
HOAKN S5 4 i AN a/H 2S48 1) 4 i 5
Koy, QiR 6MIEXKINHE, 735l dr 4 h
NHE1-6, L LANHE- 1418150 A ) 2. Hiili ok
T HT£F Ak TE B LA A F 57 % BINH E- 1 £E T £F
AU TE b AR, YU 4E A R 5
PRAET P 5. 2236 F(Curcumin, CUR)ZE M
PRI — R R (a5, AP FHSCs
VN 15 =W S EE B Yt S (1B s eq b1 L
Ve SR o WA, AE RS SR
i, 2 EN CCLAND- - FURE s 5 10 -4t i 25
PEARAT SR

AT T B s s iE 52l S R AT
A o3 WUVLEN 5 H (a-smooth muscle actin,
a-SMA)ARIE, FIHIERK-1[{EHS Cs 1351
H, NI F= A HTCCL TS 3 K UM A e PR R
NHE-1 54 e e % V) R, it — Dt
L FN A A VE R, AR S50 N H T ALk 41
L4 i 2R, OO 2% 22 i 2 0] DRl JHE AR 4t i
. 1 B 4090 ANHE mRNAZRIA KI5, M
PRAIMRZR Z T Z PUH A AL Ve I BLAL.

1 #RRITSA
1.1 ## AR M ZHSCs-T6(Friedman#(
P2 L) b R B 2 KA AR A ) R B

www.wjgnet.com

DMEM A GibcoA m] 7= . /A= IMILTE I H BT PY
ZEF ] DY H R M (MTT) I 3 426 4
M UREAAE. 1T R F & GEEBPBA A)).
Curcumin J& F Sigma/A#], ANETK, BEHT =
FHEARA R R, 04 1R 22 3 2% — F B v LA
30 g/L/NFI3E D MEME; 7% 5 16 48 48 32 3 &
I, — IV AL P 29 B I 0. 1%. Taq
DNAR A M. MMLVIEH &, Oligo(dT),s.
MgCl,(25 mmol/L)F-3E[EPromegafy FR 2,
Mix dNTPI#F-Sangon’A ], RNAREHIHIFE T
T B TR 7], Tripureld T-RocheiZ Wifg B
oA, BRI T B AR 25) T, DNA Marker
DL2000JE T~ K% 52 AE 4 TRHAT A 7). NHE-1
514 5'-CAAGATCCCATCTGCCGTCTCA
-3', NHE-1 Ri#514): 5'-ACTCCTCATTCACCA
GGTCCAC-3'(GEH 75 HPubMed, M85299,
GI: 1280490). B-actin [ 514 5'-GAAACTACC
TTCAACTCCATC-3', B-actin Fif5|4): 5-CGA
GGCCAGGATGGAGCCGCC-3'. 5|4+ Lt
ETAEY TREEARMRSARA .

12 7 ik

1.2.1 HSCs#) 3/ B AE R HSCs-T6H; 7% T
37°C. 50 mL/L CO,/f1% 100 mL/LAZ: L5 -
100 KU/LTF# 5. 100 U/LEEFH E. 1% L-B %
iz DM E MR 72, 0451 & W Ase T L%
20 i 210 % B AN R 2 80%-90% I, LA
EDTA 37°Cil§4£.2-3 minf&4X.

1.2.2 28 o3 74X 3% LIMTT L (A7 IIHS Cs ()
B AL RS FRIHS CsPAS0 g/L/NAF Hii 1)
DMEMHI % 4 1 X 10%/L41 8, Bt 19641
PR, BEFL100 pL, A 40 oK 2R 52 s, 1E 30 R
41450 g/ I35 FDMEME; 50, Ha &4l
B AN TR 5 2235 11 5% /N L35 T DMEM R
T, B BE6NN AL, 4l F, 1 41: HSCs-T6
BTG 4] &2 5K A1 pmol/L, 111
Y HEIEWRE N0 pmol/L, IV4L: FEW R
WREE 420 pmol/L. 24 hjEfEFLIN0.5% MTTI 47
W20 nLAREEWE 54 him, F¢ LG IFRELIN100 uL
TR A L N 4 B, BRI 570 nmik
KTE WG BE AN, I = O LA 550- 525
FLA 570)/ R HEBA 570X 100%.

1.2.3 ELISAZ M 2 LiFk [ Bk R4E: K
HSCsPAX 10%/LE5 7= T964LR, 557748 h, #% I-
R 53 41 75 1R P AN ) 94 22 5 3R () 5 77 U 4 452
KigR24 hiG, WOARER IR s DU BEARAR, 431
ISR TR B3 MR i, SR 64L; REALINASO

Wi £ E

AP S et aliE i
CCI M 4 Y b4t
A ZHSCs#: 7,
il i AR I A
BAR R R E
¥% & M HSCs#%
. FIE A AT
w9 %00, AT A
JF &F ek 6 HLh)
MARYE et al A
Na'/H &3 & 7
H TR EF S
EX 3 8 o
AT AR A TR,
25 TR By 40 9T R,
2 Mg it AL,
Fp ) tm B9 R
o ek e i, =
3 HE LF A3
ARG AE .



1862 ISSN 1009-3079  CN 14-1260/R HFREAMZARE  2009FF68280 $17%  FH18H
" éfﬁ; . WL AR IC I 25 CIE T V90 min; YT A pp Marker 1 2 3 4

g\ /ﬁ -z K S Y \yord el
taramer VOO BALIMNRMA. BH##S0 uL; 25 CHFF

AR KR R
NHE-1 mRNA &
K, ORALEE A )
HSCs# 3¢ 74, M
A4 HHSCs
S ] B R
%, Amit T E
kE LA RAFN
FIF 4 AR R,
HALH W T AE 5
H 4 FHHSCs
NHE mRNA# &

W15 ming BEFLIIASO pLZE b, &b,
TR 450 nmie K B (.
1.2.4 @mfe PNHE-1 mRNA# & &3 4[5
mRNAMEEN: Y1EH T 41024 h)s, 5125 E
W, INTRIzol 500 uLWKFT J5 B N B LA, %
Tripureidfll & Ui W F2 IS RNA, & icDNA. RT-
PCR: 7EEPH 1 JilddH,0 8 pL, mRNA 4 pL, 500
mg/L{JOligo(dT)1 pL, 50 U/uL RNsin 0.5 pL, 25
mmol/L dNTP 2 pL, 5X 53528 hii4 pL, 200
U/l 55&0§0.5 pl, %37°C 60 minj5, 95C 5
min; PCR: ZEEPE H IlddH,0 13 pL, 10X ZZ
2.5 pL, 25 mmol/L MgCl, 1.5 uL, - RiF5 1%
#0.2 uL, 25 mmol/L dNTP 2 pL, cDNA 1 pL, £1
I8 pL, E95°C 6 minfi, FFINddH,0O 5 uL i
Taql#0.5 pLOE SV AAFR25 uL). APk JE94°C
45 s, B KUHESSC 45 s, FEMEIET2°C 1 min,
P25 AMEI; B T72°C 10 min. NHE-1IE
KHRFESSC, PRI 425 bp, B-actiniE KiEE N
48°C, P E 4219 bp. BX4 pLinl pLf)yRE;
W HLVK G UK 5, I HIMGIAS-1000%
MRS LG o AT R GE v SRR A, DL H 3
[R5 ) 2 LR (B-actin mRNA)A {1 LLAEAE A
B FR AMRNA A 6 ik bt

St G0 A SPSS 10,017 4
Gl rr b B 1 %R imean &= SD# R, 410 Lk
BER B 207 22000, P<0.05°4 22 St 4e i3

2 BR

2.1 £k F 5 K RHSCs3g 74 89 % 0 MTTIL R,
AR VR BE I 22 3 2 T HHS Cs, 92560 41A {31
T X AL, 10, 20 pmol/LIF, 525 [t R4
b 34T 22 57:(0.087 0.050, 0.051 +0.049 vs 0.281
+0.063, P<0.05), Ff H.Ff 7 5 1388 22 5 =
T B A FH 1 5.

2.2 2% Z M KRAHSCs | A g RAT 497"
N AL LR, 22 00 28 75 7 5 21 AN () 1 %
R IR B T R SKF, 500 2 7 %
e &R, 5 AN IR AL A 22 B Gt R
(199.40+16.22, 182.37+14.72, 169.91+15.80
ng/mg pro vs 216.35£17.19 ng/mg pro, £<0.05).

2.3 %% %3 K RHSCs NHE-1 mRNA & ik # %
v B 22 BZEH ARSI, NHE-1 mRNA
FIEB WS (K1), 52 A A LA ZE e

Marker 1 2 3 4

B 1 KERHSCs NHE-1 mRNABYZRIA. A: NHE—1 mRNA;
B: Bacting 1: 23 FINAREE; 2—4: 3 RIAZEERIKEL, 10, 20
pmol/LZH.

ek 7 3(0.6401 £0.0063, 0.2391+0.0039,
0.143720.0044 vs 0.7214%0.0155, P<0.05).

3171E

H'S C sl b A2 JFF 47 440 T B 1) DG B, 1 Y 5 &
HSCsTG LI EZERFIE 2 —. Bk, XTHSCs[1g
B A B ¥ T 4T 4k 1 S 2 —.

NHE- 15 A JEF 126 F & 1T 4 A W NI T
BRAF ST AR, SL 5 T £F A 10 ¢ R 3wl A
fITIAIR. Benedetti er a5 W97 K IINHE
XoF N P IR A L Ak R R T A TR A e I
JH-THSCs. HSCsIIHG - 41 i N p HAE T = Al
NHE (305 % DI 9%, B EAESE, NHEAHEA
SZRA RN, w5 e S A B
HSCs, 1M HAR W] GE IR HS Csig A H (158 5 31
%5, Svegliati-Baroni et a/M"” ()52 56 4% W 420N 30T
HHEHENHE, A4 145 HINHELE o #2 g
FIPATVER, A3 & MR R
PR 7 RN B8 S HS Cs A T, A3k 40 gtk A
SH. FLER 7By A3 3o 400 5N HE 71 ik 35 484 e
RN A BT 1 A V697 B A 44 ) — N T B
Di Sario et al™F]H 4> B H 55 HS CsHIUH-£T 4
K BB PP 38 B PEN @ -H A2 He 4561 771 R 37
WORAE/ER, 45 3 BoR: EEPENa-H 22
TR SEI AT A Ay BT AT AR TR T SR ) —
ANT7 1), NHEBAMH G, AMEZ R0 i -7 A g
WOEHSCs, 1 HR FUS E A A BEBGEHSCs.

Wit er ar®" W S5 FHNHEH 0B K 7%
55 B A 770 22 2 2RO K AT 4R AL T F ) 5
&k JLFUST 20 Ty e Tk S Ak i AN A
JF A5 R 23 b, 3 ) T 4 A 35 4 T 4
. AR FEHS Cs-TO MG %, MRMTT
LN B ZNTHS CsM BT sy, RIZETT R

www.wjgnet.com



BZH, . NHE- 1 SH2RBRIBENX A NEERWENEID

1863

AE I WANHIHS Csir 35, FAmSIREE 5IL254
WA % T I ELISAVEI 2 41 i T AL
JE i, 220 3 R A S A O AT L
e R BEE R, R Z R HHSCs
AT B BB S F R AR
JFINHE-1 mRNAFIA. ARSI 45 Bt 122w A
A RIS Cs 34 E, 1M HLEEMHIHSCs 75 1k 1
R SR )&, T $2 78 22 38 3 A IR If i BT £F
HEAb A, JLHLHI AT A8 H e R IHSCs NHE

mRNAEIEA K.

4 ZEIM

1 FEeE, MER. s MNERREF N R S A4
MRS, HH5RAE ATk 2002; 10: 57-59

2 TEARIR, M, F=EL RS NE IR RO R
ISR, R TS 2002; 10: 56-57

3 SEEUN, SRBRRAL. AP L A AL, R AT L
Ziit 2000; 8: 687-689

4 EFRE. FERAESFAAEL. et iEE s
2000; 8: 197-199

5 Safadi R, Friedman SL. Hepatic fibrosis--role of
hepatic stellate cell activation. MedGenMed 2002; 4:
27

6 Giébele E, Brenner DA, Rippe RA. Liver fibrosis:
signals leading to the amplification of the fibrogenic
hepatic stellate cell. Front Biosci 2003; 8: d69-d77

7 EOUTE, SRERAE. T ELRMIEEGE AMIRNG ST
SRR AT A 2001; 9: 1056-1060

8 WU, FEF. RN AR A R AT AT
AR IOER. R N eFedE 2007; 15:
2885-2890

9 XK, BREE, B, ZiRBUFAT4E LR ST
3. N EEEEZ] 2002; 13: 273-275

10 KR, BRIEZE, F3E. 2205 o0/ N S i £
FIERIFTE . ihlE 27k 2003; 28: 75-76

11 Kang HC, Nan JX, Park PH, Kim JY, Lee SH,

Woo SW, Zhao YZ, Park EJ, Sohn DH. Curcumin

12

13

14

15

16

17

18

19

20

21

inhibits collagen synthesis and hepatic stellate cell
activation in-vivo and in-vitro. | Pharm Pharmacol
2002; 54: 119-126

RPEEE, (HEE, BEE, ML PR, HERR. ZERE
ST BRI A TR LRI RIS, hie
Tk 2006; 26: 758-762

XUGRR, kR, EBEAR. Zm RIURRE 2R
NSRS P AL AT ST, HhakZg 2004; 26:
829-832

FE, Tib, E3F. BHEFWERIETOARE
Ji A Rz 2. SR AT LA 2008; 16:
1383-1387

Aratjo CC, Leon LL. Biological activities of
Curcuma longa L. Mem Inst Oswaldo Cruz 2001; 96:
723-728

EHARHE, TREL RE XEEE, B, DARIEIME ST
HE-1 mRNATEFFAFAEERRIT AL P Fal ok iR
TEEREMGT A, bR GRS 2008; 18:
289-291

AL, R, SR, BORIAE, XUREE, SkE REL B
¥, SEERMEILT AR R NS S R - 1 k.
IR A4 2007; 15: 939-940

Benedetti A, Di Sario A, Casini A, Ridolfi F, Bendia
E, Pigini P, Tonnini C, D'Ambrosio L, Feliciangeli
G, Macarri G, Svegliati-Baroni G. Inhibition of the
NA(+)/H(+) exchanger reduces rat hepatic stellate
cell activity and liver fibrosis: an in vitro and in
vivo study. Gastroenterology 2001; 120: 545-556
Svegliati-Baroni G, Di Sario A, Casini A, Ferretti
G, D'Ambrosio L, Ridolfi F, Bolognini L, Salzano
R, Orlandi F, Benedetti A. The Na+/H+ exchanger
modulates the fibrogenic effect of oxidative stress in
rat hepatic stellate cells. ] Hepatol 1999; 30: 868-875
Di Sario A, Bendia E, Taffetani S, Marzioni M,
Candelaresi C, Pigini P, Schindler U, Kleemann
HW, Trozzi L, Macarri G, Benedetti A. Selective
Na+/H+ exchange inhibition by cariporide reduces
liver fibrosis in the rat. Hepatology 2003; 37: 256-266
PriFle, BRIEE . B FIBTRIE T 522 8 SR AT
SPUEIEI SRR Y. BN AIIHREAE 2003; 12:
424-426

BB FEZ W TEF

ISSN 1009-3079 CN 14-1260/R 20094F R AN V1 S 4 N JH b4 &

AFUR,

(ERFAKWZE) ANERIREDEH
2008 Fra (¥ X B HMA 29 &)

ChICRZ O HITIZEH S SE) (Q0084ERR)RI TR & B, gl Mol Fais. K

T 3RE A ekl [ A A R TR JEER . Web RSN PR TR, KEMEVPN FAR e TR
TV ECHE P B SCH TIAIL 8O R, e vl SCRR LA 324004 J7 4 1% (2003-20054F), Wb S AT 124004 Flr. AR AL oK
TLFVPH I, 55002 7 R KN T A% IV TAE. 285 VP Fe M VA, MR L 10 A )
HrSCHAT R VT IE 19804 Fd% o T, 43 B LRG3 4RI H . (HER AR A AEY NIEA R O ) P2
(MRS RHAIAZ 0TI R, 266 100). (45FILESidE: 5K T 2009-06-28)

www. wjgnet.com

WA R
AR M A —
EHE, kA
W, AH—EH
F AMA.



