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Abstract

AIM: To investigate the expression of microRNA
(miRNA)-21 and Smad? in arsenic-induced he-
patic fibrosis in rats and to explore the possible
mechanism of Danshao Huaxian capsule for pre-
venting arsenic-induced hepatic fibrosis.
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METHODS: Seventy-five male SD rats were
randomly divided into a control group (A), an
arsenic exposure group (B), a Fuzheng Huayu
capsule group (C), low- (D) and high-dose (E)
Danshao Haxian capsule groups (n = 15 for
each). Rats in group A were given tap water,
while rats in groups B-E were given 100 mg/L
NaAsQ, solution. Moreover, rats in groups C-E
were respectively administered by gastrogavage
with Fuzheng Huayu capsule (0.8 g/kg) or Dan-
shao Haxian capsule (0.5, 1.0 g/kg), twice per day,
5 d/wk for 16 wk. By the end of the experiment,
alanine transaminase (ALT) and aspartate trans-
aminase (AST) in serum were measured with an
automatic biochemical analyzer, and levels of
hyaluronic acid (HA) and transforming growth
factor (TGF)-B1 in liver homogenates were de-
termined by ELISA. Histological changes in the
liver were observed after HE and Masson’s tri-
chrome staining. The expression of miRNA-21
in liver tissue was determined by RT-PCR. The
mRNA and protein expression of Smad? in liver
tissue was determined by RT-PCR, immunohis-
tochemistry, and Western blot analysis.

RESULTS: Compared with group A, serum
activities of ALT and AST, levels of HA and
TGF-B1 in liver homogenates were significantly
increased in groups B-E, but these indices were
significantly lower in groups C-E compared
with group B (F = 129.159, 291.878, 5316.239,
1269.287, P < 0.01). Obvious proliferation and
widened collagen fibers were seen in liver tis-
sues of group B rats, while the degree of hepatic
fibrosis was significantly milder in groups C-E
than in group B (F = 62.832, 68.112, P < 0.05 or P
< 0.01). Compared with group A, the expression
of miRNA-21 was significantly higher in groups
B-E, but it was significantly lower in groups C-E
than in group B (F = 552.231, P < 0.01). Com-
pared with group A, the mRNA and protein
expression of Smad7 was significantly lower
in groups B-E, but the expression was signifi-
cantly higher in groups C-E than in group B (F =
129.512, 68.249, 43.435, P < 0.05 or P < 0.01).
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CONCLUSION: Oral arsenic solution for 16 wk
induced obvious hepatic fibrosis in rats, partly by
up-regulating miRNA-21 and down-regulating
Smad?7 expression. The mechanism of Danshao
Haxian capsule for preventing hepatic fibrosis in
rats may be associated with inhibition of the ex-
pression of miRNA-21 and up-regulation of the
expression of Smad?.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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Bl WL Ah 3 SR 4 e K ST 428 o 1%
JRNA(microRNA, miRNA)-214Smad749 %
BN O, AR AL R TR A 3 BT BT
¢ YL 0y T AEALH].

Fik: 752 S SDXRAMAL ASA, Bz
G RBA(AL), AR ERA(BA). ik
TH R TR 4B(C28) . T+ 4L 4 i & AR5
B A(DA). FHTIE G F Z A
41(E4L), #4152, SA KK 8wk, &
AL B kK, B-EAL4R A 4 I A 8R4
(NaAsO,)100 mg/L/K. F &, C4 K R Tk
AR (0.8 g/kg), DT I H A LF A (0.5
g/kg), EAAT AT £(1.0 g/kg) s #i#
B, 2:k/d, 5 d/wk, 316 wk. 4 B 3h A5 H
AL E K R o F P BB RIS A5 B (alanine
aminotransferase, ALT) % X A& & B & Ik 3545 B
(aspartate aminotransferase, AST)7& %, ELISA
EARM AT £ % %A LB (hyaluronic acid,
HA). #4LA K EF-Bl(transforming growth
factor-p1, TGF-B1)#9 K-F, HEAZ Masson# &,
EALM AT LR R R I B R, RT-PCRZEAR M AT 48
£2miRNA-215Smad7 mRNA# & ik, 240
224 % ik & Western blot#e i) AF 2022 Smad7 &
& 9 Fk

ZER: 5 AMILE, B-EAK R iFALT, AST,
4 #HA. TGF-p1 2% H &, 12C. D.
E4 2 FA& FBLA(F = 129.159. 291.878.
5316.239. 1269.287, P<0.01). B4 X R AT ik
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T BRI R R EIF A AT R, mC.
D. BAM IR E AT AR E R E 4 TB
Z1(F = 62.832, 68.112, P<0.053.P<0.01). 5A
farbds, B-EAL K S AT 2ZmiRNA-21 2 % F
&, 12C. D. EAZFIKTBLA(F = 552.231,
P<0.01). 5A%0L4, B-E4A K AT 4141 Smad7
mRNAL & & 6y &k ¥ 2 F %K, 2C. D,
E4L R % & TBA(F = 129.512. 68.249,
43.435, P<0.053.P<0.01).

LR KA R FE16 wkT F 5 K RAT o 46
ZHE E G| ARAF LA, EAH TaE S iR
miRNA-21. FifSmad7#y £ LA %, FH1L
IR EXPPRBERKR B A LA BN
FGAE R, TTakidit FAmMmiRNA-21. LA
Smad7m L.
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gL SRR TR, /MRNA(microRNA,
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JH90 5 Vi 10 1 58 58 3, PR S 4y 51 B i JH
YL OO R 2 T SR . i — R e
HRIE AN R BE Y, £ HRF R IZ AL,
TR K 2 e e B AR AR R 2R e e B 2 R [ PR B A
BRI R B 5 45 16 g X i o 2 T
BB H W, e e DUR o 8 5] 1
FREA5 %5 foe FLAR MR, AR R AL 4 ot A e T S
JFA5 5 B L BOm LT T ADB R, If 0 5%
PN A8 DA B 1R 43l o 2 i SO 40007 BB A AT
T YA ITMEE Y miRNA-21. Smad7 5% Fh
993 DX BT S5RT 7 A0 1 R A S DI AR 51, (E 7
R HA R M RIE AR WARIE. BT, R
RO AR AMA L, LH
ST R M 1 DR e 2 BT SO M R BT A
Tikh T ERZR B Be. FRATHIRTIADE 7E R L, FHAT
10 £ Jise 3 (J5 44 DL PH I SR HL A U0 ) AR

PO 27 A0 5 SR U0 AR S B HOU7E A AR 2
fith EUSHO S EE miRNA-21. Smad 77 & &
R BRI R )Rk S PHAT AT R 3 0o
T, DAHE— DR PEAT A 2 B B T £F 4k
(AT BEML, oo M i b 2 R PURT 47 4 b
I BRI A B PR N FH 2 T 1) SR A6 A

1 MRRT5E

1.1 ## THER(NaAsO,) s Hr4i(3E ESigma,
b5 76H0240); P RFE(HN P D &
P2, AT B, WA AR, SrRHHZ
JTAEFEAET20081011), £ HE 4 U I 28 i
7, W FH T ER N 25 0T B ROR R, 2R K
MR TRIREE. SD& KR, 75K, HEEH, 1k
JiE180-200 g, A HEE5 SCXK(#4)2002-0001,
EH 5% FH 5 2% Bt S50 sh A v S gk 5 i fRpRL g
7=, HHEYOK, BRE, FiR15°C-25C, %
IOHTIE RIS wk. 128 & (hyaluronic acid,
HA). TGF-BUE i) & (FF st @ pl, k5
20100128, 20100211), W #E k7 HOINE K
Fermentas MBI, 00087036), Hi{k*% % JG(ECL)
Rl (e EMillipore, 1219101), 48 AR EL
KA E(FERYLIEEY, KGP250), BCAE A E
B & (3 EThermo SCIENTIFIC, 23227);
Smad7—HT(E I E 1%, BA0312); miRNA-21
b RUEEBIIE 514 3NS5 -GCGGTAGCTTAT-
CAGACTGA-3'M15-TGCGTGTCGTGGAGTC-3',
63 bp; LLU6 snRNANHN S, L. TiE5Y
54 5 95'-GCTTCGGCAGCACATATAC-
TAAAA T-3'F15-CGCTTCACGAATTTGCGT-
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GTCAT-3', 89 bp; Smad7 b, FiFsI¥F5 %
HN5-GAGTCCTTTCCTCTCT-3'"F15-GGCT-
CAATGAGCATGCTCACC-3', 125 bp; B-actin
EL RSPS54 5 NS -TCCTCCTGAGCG-
CAAGTACTCT-3'H15-GCTCAGTAACAGTCC-
GCCTAGAA-3', 1536 bp, Hyi BT AN T
FEA PR A A B A% 1 S22 R R 4t
(DAT7600%, H1l1 K2k L R, A% I8 A (3L
= Amersham Biosciences), Gel Doc EQ#k/B ilif%
{X (& EBio-Rad), MBI RKSE #4i(H AOlym-
pus), 752%9[‘%?‘6?‘6@#(L%%ﬂ&)’%.

1.2 7%

1.2.1 Shp R R & BARA G B 5757 8 SDK
BRBEAL S 2 X HRZH (AZH) . T3 R A
MHBH) HRIEMFIREETARTH(CH) FHA]
AR FACHIE TG A D). P TR T
FIE TR 4L(ELL), A 15K, S 4R E Bk
K, FR AR E KK, B-EAKAH S NaAsO,
100 mg/LAK". A, CZH KR TH B4 %
(0.8 g/kg)"™ . DT FFAIL LT IR 58 B
(0.5 g/kg) EHTFIALLT 3B (1.0 g/kg)™
SYRIEE, 21k/d, 5 diwk, F£16 wk. iEREEEHAT,
KRR 5 A0 Y, BRI, & B 4% 15 o T
-80 CARAF; UM [F] 5 AL 358 50 FF A FH 40 /LA
R [ v, LAt 2 230-80 CLRA7. & H A
A4 BT ASCI 5 K BRI 375 7R 2 R 2 2 s # il (ala-
nine aminotransferase, ALT) & K & QIR AL H
fi#(aspartate aminotransferase, AST)yG . il & AT
HEASIHR, A% R R G R AR I K R
5JHHA. TGF-B1/KF.

1.2.2 FFAE2A 2 25 S LA BURH [RS8 FFIIE, A
WAL, VIR, ATHEY €A, JeBE N W8 AT IR 2
R4k, MassonZth W 52 i 2H 2 P B I £ 4 AR
TR, Fh B PH = 2 B Bt i 2= B s 3R} S8 B, 7
400 X W22 BB R, BT SON YL KoK SL 36
VIR Y) BG4 IF 4 ABiomias2001
BAX BT R GEEAT B (W3 ) THI R 2T 4 20 2T X
ML, &5k Y] BEHLIE IS 3%, FHHSVEIE
3 FE I B A T AR N AR 4R ST AR, TF
20N BORE N A 4 0 AR I 3, SO A
LU YA IIFE S

1.2.3 RT-PCRZ# ] &-28 X R HF40£2miRNA-21
5Smad7 mRNA# %A K TRIzol-l-& 45—
IR BUERNAF 4k, MIERNAKE, Wi
XA i cDNAJG4TRT-PCR. SZ46 it #2741 PLU6 sn-
RNA. B-actinf H{F AmiRNA-21. Smad7f] P

mia £ 8 E

T A B R
A Y &
FOL, KA AR
A7 AL 09 1% M AT
AR A KK
P ; miRNA-21.

Smad75 % # %
B BT 3T &5 41
o9 8 A E I K.
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WA # AL
KA R R I,
KEFEFEL6 wk
THERAIALE  HE p ALTIU/L) ASTIU/L) HA(ug/g) TGF-Bl(ug/g)
A, LA T RE S
b AmiRNA-21 . A 15 52.30 +6.52 171.22 +18.87 1837.26 + 125.39 279.41£19.73
TFiASmad7s £ B 12 105.39 + 13.89° 287.15+33.28" 6439.41 + 288.57° 731.91 +32.46°
J‘f A%, Jt ”‘;:% © 14 73.98+7.79™  202.83+23.92"  4797.58+197.87™  493.62 + 2353
o Bz 5 A R
;i‘;f}i;;ﬁﬁz D 12 91.37 + 11.25"™ 239.18 +31.82™ 5129.92 + 276.33"™ 587.61 +31.26™
A 6 TR E 14 79.87 +9.05™" 210.29 + 26.22"" 4763.18 £ 246.91"" 507.64 + 26.93""

A, T Hkidat TR
miRNA-21, LA
Smad7 L.
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°P<0.01 vs A4H; “P<0.01 vs BZH; 'P<0.01 vs DA. A: ZENIRA; B: MIRBEAA; C: HKIEIFIRENA; D:
FSCARERFISMYIA; E: A RESTIEMYIA. ALT: RERSEILREE; AST: RXamRa kR

B8; HA: BHRRER; TGF-B1: BICERRE S -p1.

4R n HER
A 15 0.29+0.11
B 12 0.59+0.19°
C 14 0.40+0.18™
D 12 0.50+0.21™
E 14 0.43+0.15™

°P<0.01 vs AL; °P<0.01 vs B4E; 'P<0.01 vs DZH. A: 2R
H; B: HIREEA; C: KIFILRIREIAZE; D: AYSLeFiRge
EHISTBAE; E: FSieaRESTIEMHE.

SRR, AT bR AE AL B 415 B SR A 148 DUE(Ct
18), 27 H I DR R R o 2 ik o
1.2.4 B MBAFEENEHEKKAFHES
Smad7%& G %9 & ik: RFEnVision =%, Y5
TARER. S5 R A R e A B B
P, AR5 DR BEALIEEUS A B A5 AL EF (X 400), 1t
$100/™ 2 2 Hh 1 BH P40 i B 4 L
1.2.5 Western blot#i] 28 X AT 2042 Smad7 %
B 6 Rk SRV ORI E A A A, IR AR
FEMB40 g, 10%SDS-PAGEHJk, F4E, 1, A
Smad7#i#(1 : 1000)4 CHEE L&, —Hi(l :
3000)Z i1 h, ECLIE: 2 5%, Gel Doc EQ#&E A%,
BAIH, Quantity Onef 43 #r 45 3. LAB-actin
RIBKFEANZ]R, HinEAREELH
FrEE 5 NS R A K EE A AR,
it B4 TR R FISPSS16.048 1 F WA F AT
ST, TR ERE Dimean+ SDFR IR, 2 4H 8] EL K
F R R 7 22 53 b, AELIAT I P LA, o 22
FE S R LS D, 7 25 AN I 1 K FH Tam-
hanei%; P<0.05 8 Z R A Gt =2 L.

2 B8
2.1 —ftr ot AAKREBICEE, 173 RE, &
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HEACRAE IR . Gefih 2K B B IR, 3,
R RYOKERCD, 5 E LA/ RIE K218,
LIS ZE R, BAAET3 . CHSET 1 H . D4L
FET3H L EAAET 1A,

22 BWMK A FALT. ASTEAT 4 RHA.
TGF-Blit4 B-EA4LMIEALT. ASTHI R &5
TAZ, C-EHHEEMCTBA, MCH. B4R
K TDYLF = 129.15941291.878, $41P<0.01); B-E
FARFAI3HA. TGF-pIE R Em T A4, C-E
HIEEMLTBA, mCcH. EHAEEKTDAEF
=5316.239F11269.287, #1P<0.01)(#1).

2.3 B KR R LR FL LA ALK AT
PAHr e ik oG, SETURRHES, T A
PEL IROE Je 98 FE 40 fIR i, /N 25 R 5E 8. B4
KB40 AT AR PE . AR AR M, L
XL 28 RE 40 R, 570 I 40 B SR AL, 3k mT Wi
HIX AP AIE L, YRR, C4L. D41,
B4 K BURT 200 0 68 B /KRR AR M B S BRFE AR
T8 DX R JH /N ot P AT DAL/ B 8 4 iR, JHE 4
JIIRFEA, /N 25 K 52 5, 5 B2H L A0 B ik
A5 B LR IR (F = 62.832, P<0.05)(JA1).

24 A0 K KATFLALE Massonge & B 4 ffbd 2 &
R AZRRITFHLR ] Wb B i 7 474, B
R B H R S A 4 B 25 38 A L %K,
AT RN, C41l. DAL, B4 KR AT
AR I SR AT e B 3 8 . AR, 43 )
JF/NH 2B, a2, B-E4L4F 4EAL AR 1Y B 25
TAH, C-BAHLA AT B LT B4, 1fiC
M. BHAYEAIH A WK T DA E = 68.112,
P<0.01)(F2).

2.5 &-28 K FAF4L22miRNA-21%5 Smad7 mRNAAR
*F £ A 5% B-EZHmiRNA-21 M N ik 3 15
BEETA4, C4l. DA. EAYEEKTB4,
MC4l. E4LEZ K TDAHFE = 552.231, P<0.01);
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iR EE
A5 4 R 5T+
AL I E B s
Bh o A BT SO AF
Y 4K oG AU AR 3
Bl JkopL R A
— M 4EFE N

1 BERRFFALIRERSHERE(HE x 200). A: 2SR IR B: MRREEETUA; C: BRE(UREIEIIAH; D: AT
IRFE ARSI IEA,; B: PR E &l T4,

X 3 BAAEFFALMIRNA-2155mad7 mRNAFEIZRIAIRE (mean = SD)

pax:] n mMIRNA-21 Smad7

A 15 26.53+7.75 93.56 + 6.65
B 12 185.21 + 12.06" 43.90 +5.07°
C 14 89.75+7.31°" 72.33+6.08™"
D 12 115.90 + 10.09" 60.85 + 6.59"
E 14 87.10 + 6.96™" 68.98 +4.27™

°P<0.01 vs AZB: “P<0.01 vs BAE; P<0.01 vs DAE. A: ZEINRA: B: MEEZEAIA: C: HIF
TCRIREETPAA; D: AYSICAREEFIZTBAE; E: FSARESTIZEMY4E.

B-E41Smad7 mRNARAHX RIARE L R EMRT REESGHENKRAZHEZE S TBA, MC4. E
A4, C4H. DA, BABHEZE S TBA, MCH. E  4HEE5 TDUHF = 68.249F143.435, P<0.055%
HEZE = TDAF = 129.512, P<0.01)(#3). P<0.01)(E3, 4).

2.6 A28k RAF4 2 Smad7 & & &k H L B-E4A

Smad7fE AR LR SHXRXEHEE 3 WL

IKTAH, CH. DH. EHSmad7JEEMMELX M EIRI M (hepatic stellate cell, HSC)H)iF 1k 2
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AEANAMR, TEAT
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FFERAC B 5T 5.
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2 BHRAKEEAFELRMassonFBLER (Masson x 400). A: 25 FAXTIAZ; B: BT, C: HRE U IRETRA; D: FH~5

ACAFIRBEARFIR TIBG2E; B: PIAI IR o 77 2 Tl 4.

JFF LT 40 R A I HR O R 2 Rl i R
57 g kR ERE, HTGF-lZIZ
A CH R e H S CIE AL R AL X 5, TGF-BI
TEIEOE N Smad(E ST, HA L R4
S5 BRI 3WABEN, F5 S H S Clal L2 24 2 i
B4k, S5 RECMAE R P &Y, miR-
N A FE35 J5 KF A0 i R 7, 2505540
it 5 4 R — R B0 1 AR R R B S Bl AT
AAE— B RIB M F E ImiRNA, A[E2 5
2 FF W5 1) R A R R T % 9 %Y. Smad7
HTGF-B1i% S 4K, S TGF-BIE 55 FilL A &
G BRI, IHITGF-B1Ar S HIAT 41 44k
HFEP. MarquezZ PR B, 7181 TR LI 40
BEEL A AT, miRNA-21# L w] @it #1
il H RS RS mad 71 R IE KL BELF 44k, NN
miRNA-2 #EE IHI TGF-B 115 54% MR 1 71
W5 FSmad7, MTITEFLF4EAL I R PR T
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B AL

AR, NRERUT N 21 & K 3 ) 556 1
K 5 A4l A R A2 R R % UTAR
RIS oRT 4 A AR L R AS 143
TR SRS e rh 2 1 B A AE RS U
MAZEL, AT R R RIS e b 2
X, 19924 TAEFBIERIE “HANETS e ik
B W N R IT R, AN E 5 R
TABHA TR, B, Bl BEAR TR IR AR AL K
BB RO S A B35 TAEE 255 2 2

PIAICET B R AR T BRI AU 3l %%
BORER K 2 A IERRAT T I PRAR R T 1 17
ity eh 245 5207 151, % 24T LA A kA R R
JE R SR AL P I A 084 TR D0 2 AR -y(peroxisome
proliferator activatived receptors-y, PPAR-y),
TGF-B1HIRIE, fEEATA T TSR, A
FEVRTT P A AL KA R0 JRATT R A Ty e 5
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W R
ABFR B AR,
5 B 2 RGR R

.30+
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