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Abstract

AIM: To investigate the relationship of arsenic-
exposure to liver injury in rats, and to understand
the effects of activin A (ACTA) and transforming
growth factor-f1 (TGF-f1) on liver injury.

METHODS: One hundred and ten rats were
randomly divided into control group, model
group (NaASO, 100 mg/L ) and spontaneous
recovery group. Ten rats in control group and
model group were sacrificed at the end of 1t 2ed
3" and 4™ months. Spontaneous recovery group
was given sodium arsenite solution for the first
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month. Ten rats in spontaneous recovery group
were randomly chosen and given tap water,
then were sacrificed one month later and the
rest were still given sodium arsenite solution
after the first month. Then, another 10 rats of the
rest were given tap water and then sacrificed
one month later. The last 10 rats were sacrificed
at the end of the fourth month. The rats were
sacrificed for the liver function and pathologic
examination of hepatic tissue. Real-time RT-PCR
was used to examine the expression of ACTA
and TGF-B1 mRNA in hepatic tissue of rats.

RESULTS: Liver injury in this spontaneous
recovery at the end of the one-month arsenic-
exposure was significantly relieved. Serum ALT
and AST were significantly higher in model
group than in control group (P < 0.05). Serum
ALT in spontaneous recovery one month at
the end of the one, two, three-month arsenic-
exposed group was lower than that of the one,
two, three-month arsenic-exposed group (49.33
+13.51 U/L vs 62.68 £ 23.57 U/L, 62.75 + 14.40
U/L vs 64.36 £ 18.24 U/L, 65.74 £ 11.85 U/L vs
69.36 £ 15.7 U/L, all P < 0.05). ACTA mRNA ex-
pression was significantly higher in 3, 4-model
groups than those of control group (64.83 £ 28.29
vs 28.33 + 18.70, 98.67 + 26.80 vs 28.33 + 18.70,
both P < 0.05). Compared with model group,
TGF-B expressions in one, two, three-month ar-
senic-exposed groups had statistically significant
difference. (46.27 + 18.39 vs 33.64 * 20.17, 67.06
+20.79 vs 33.64 + 20.17, 88.33 £ 23.42 vs 33.64 +
20.17,110.57 + 24.23 vs 33.64 + 20.17, all P < 0.05).
The expression of TGF-f1 mRNA was lower in
this spontaneous recovery one month at the end
of the one, two, three-arsenic-exposed groups
compared with those in the one, two, three-
arsenic-exposed groups (35.36 + 16.48 vs 46.27
18.39, 52.04 + 21.37 vs 67.06 + 20.79, 70.69 + 35.27
vs 88.33 £ 23.42, all P < 0.05).

CONCLUSION: Liver tissue injury is aggravated
greatly with the extension of arsenic-exposed
by this experiment in a time-dependent man-
ner. ACTA and TGF-B1 are correlated to arsenic-
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il B

HE: KA RES K KT IEH A5 69 %
%, THHEZEEZAACTA), #LEKEF-pI
(TGF-B1) AT REHi4% 69 4E .

Fik: KRN0 R REAS AT, AR 28R
JE100 mg/Lag TAPBRAh 8 R) . B ARk A 40,
R AFAER A A T HL. 2. 3. 4A K&
AILI0R, BRI AFE AL TR, AKX
FAALECH 10 R B h B kK, Eans T o
. F2A KA LA S HEG10 2, A LEE
I0R & A B kK, | moEast, REEH F
AR AFRB 10245 A AR 6 R AT, K
Zh BR B b 3 AT dn A AT ) R A AT 4L R B S A
B AT IR AG 09 20 5 T AL, IR RAT
LR A F BT R R EPCREAMACTA.
TGF-B149 A& B A& KT

R WEE]l moSHE AAKRE]l moTHL
X e ez A0 R E%. ALT. ASTAA 20
W&, H3. 4A%E, ALTHAZH £ F A% F
L (P<0.05); #H1. 2. 3 moEa i AR
W A1 mo, ALTHAKH %3t 5 & 3L (49.33 +
13.51 U/L vs 62.68+23.57 U/L, 62.75+14.40
U/L vs 64.36+18.24 U/L, 65.74+11.85 U/L
vs 69.36+15.7 U/L, 3P<0.05). ACTA mRNA
B3, AR FRBAK A %I FE L
(64.83+28.29 vs 28.33+18.70, 98.67+26.80
vs 28.33+18.70, 3P<0.05), TGF-B1 mRNA
1. 24 3. 4 mo #1552 BE 40 YL 4% 34 7 4 it
$ & 3 (46.27+18.39 vs 33.64+20.17, 67.06+
20.79 vs 33.64+20.17, 88.33+23.42 vs 33.64
+20.17, 110.57+£24.23 vs 33.64+20.17, 3
P<0.05); #AEL. 2. 3 moEH Al A ARKA]
mo, TGF-pl mRNAMAKA %3t 5 & L (35.36
+16.48 vs 46.27+18.39, 52.04+21.37 vs
67.06+20.79, 70.69+35.27 vs 88.33+23.42,
¥P<0.05).

G50 AP IR BT 7| AL 0 T IR A4 A IR 5B B e
89 38 K i e, AT B B SR AR A5 09 AT e e
W A, A K 92 W -FACTA. TGF-pl5 A%k
TR 09 K AARE.
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T AR SR B ) S B0 R N IR AT 0 2 1 A 4 2 W A
BEANHUA G, F2 200 A T HEAEY, A n] 5 1A
JERIRTH G, ITEF4EAb, IFAEAE S T, s 2%
(activin A, ACT)FI¥ 40 2E K K F--B 1 (transforming
growth factor-B1, TGF-B1)[F]J& T—R&5 M AHK
1) 2 Ik AR KK, DFURIACTA Y
TGF-BIFEFEIIF A A 35S0 JHAE
P07 LT Ak 0 B 4% T A Y 3]
A BRI AL R B2 L I S FR AR R WD IR
KA e K SO RS 1 G R, IR &
RV TACTA. TGF-B1IE KL IE 4 (KAl
TRILAE RS AR . H TR T XA
PR o B S H I 2345003 10 2506 97 K 297 R0
AY), EAAE TR, WEABE . L
INEE AN AR 4, T SRk B R B B T g
BRI R . ARSI T T H AR A, W5
JI5t S ik e i PR AR 3 1 1 AR PR AR O

1 SRR

1.1 A R R v S D110, M
52, AR 180-200 g, WA [ 5 FH BE 2 B se 46
), 1R RSP FE S AT SR 721
RV AN A (1 E Eppendorf2A ), 7300
56 2 HPCRIXN(FEE Applied Biosystems
2 w)), Ultrospec21002A% 18 £ 114 B A (& [H
Amersham Biosciences/A]), 5810RM! &5 x4
% B0 HL(fE E Eppendorf2s 7). AEROSET2000
A H A ER ST TR (NaASO,5% [
Sigma chemicalA A]), #t576H0240. ACTA.
TGF-B151 ¥ ZHt Bilg 2k T TREABRA A
TR TRIzoIAH . NZ(B-actin)5 ¥, Wik
cDNA 5 —# A R 77 £ POWER SYBR GREEN
PCR MASTER MIX3J 52 [ [ 37 B AEWT R
(NHI)JEESE -8 ARG B ) A (o 2

1.2 7k RS KRB B34 XAl #E
R BRWE A, S48 PR mmak. Xt
M40 25 7 F kK A IO, BALH40 L 45
T 100 mg/L MV AFPREA A . 75555
H, FATTFHAS TR 7 Ao B AR 5 (100 200
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300, 400 mg/L)il Kl B B, BEgRRE S )
(R 2. MR S50 H (R K RV B2 155 B, 3
100 mg/LAE A S B0 Al i B2 . ) HR 4 RN AR Y
Honl T, 20 3. 4HRFAIE10. AR
WA A30 I, 45 Tkl 551 H 45 TRl
(100 mg/L), HARBEHLIBCE 10 80y B RK, 3
RATYEE TR B2 HORAESE - H 43 10 R,
I 10 Rl B2RK, 1 mofaAbaE, ik
KM, B4 AK e 10 B 458 AR 1R K R Ak
e [ 2 WK TS0 5 iS5 Ak AR B ARSI I35 A AN
PG R ARALT), B A MAST) I &=,
HEUF4121100 mg, HE AT mLIHTRIzolik
Fp, SRR LS RNA, LR ZURN
40 g/ LA FF s o P s g R IR R 22 - et
(HE)%L (1.

1.2.1 S AAIARe9 4 m: MiEALT. ASTH
B i T BH S 27 Bt b e e A Ak S 56 = R
200074 4> [ Bl AE A6 53 B 435 [ Abbott 2 w1 AT
LioR/B

1.2.2 AL et JFASU A, &)
S HEGS (8 et phy o BH = 27 B B I 5 Bt g 2R
K62 AR 7Y 58 IR

1.2.3 RT-PCR#&MACTA: %52 R 45
GenBankiZHTAZ X, 4T B4 TH . Bif51
YW Hh5-CAGTCGTGGACGGTGCAGAAGT-3',
NS N5 -GCCTGCGGTGAGGATGGTC
TT-3'; TGF-B1: %Z7% kit I /EGenBank
WATR, T4 BilgA T A, LWsIYh
5TCGACATGGAGCTGGTGAAA-3', Riii5|¥
H5-CTGGCGAGCCTTAGTTTGGA-3'". B-actin:
519 eh 2 1 [ 57 P AERE S BE (N HD e - A58 T
ARG TR AT . L3S 5 -ACCAC
CATGTACCCAGGCAT-3', Rif51% 45 -CCG
GACTCATCGTACTCCTG-3". KM ##1ETRIzol-
-G BB RN A, KA e i
I ERNATER K 4260 nmA1280 nmi [0
FEMEL(Asg0n Aaso)s PAA 260/A 550 HI LA % ERN A
g, Wik sk, SN 2¢YERT-PCRAGIEL 10 pL i
RNA, ZMMLVI¥ B (A A Bic DN A S 15,
DAL R EARG3EA T 5 I8 O BEPCRY Y, 43 tH#%
FEAK U5 DUBL. SO0 i Fi vh ™ 4 12 57 Y
Z:B-actin, LAVEN W4 SR ¢ CRT-PCRIV T
P AE . WL S RN AR 2R (20 ul): BLFEERNA 10
uL. 105G RNV 2 (10 X RT Buffer)2
pL. 25X dNTP MIX(10 Mm)0.8 pL. 10XRT

Random Primers 2 uL. MaltiScribe"™ Reverse

www.wjgnet.com

Transcriptase 1 pL. Nuclease-free H,0O 4.2 pL.
TR ZHRE: 25 CLRFF10 min, THER 237 CLR
££120 min, FHER%85°C, fREFS s, 4 CIRAT, BT
-20°C 4% H]. PCRICMVAK ZR (20 pL) 4 il s
YI(cDNA)4 uL. SYBR Green 10 pL. L 5]
Y40.5 uL, 2 EHRNase-free-H,0 5 pLAME.
PCRY" #8451} 50°C, 2 min; 95°C, 10 min; 95°C,
15's; 60°C, 1 min, 40ME3E.

St AR TR mean £ SDE IR, 41
] EL A R A 36 P<0.05 95 et . 5
FEELR HRIdithz 56, B SPSS11.540 1 2% 8k
Ve

2 B8

21— oL RS KBRS REF, BROGEE;
BRI K BB ARG, R Rk, R BE, 3l
YEIREE, s, dhe . HEKE ] k.

22 BRI E LR

2.2.1 HEF: & 40 T AL 0 HEZH K BUFF 40 it LA
e K O T, SETSCDIREES, TE T A A
PE L SRAE B 90 41 Mo 1230, /N 25 7 50 3 (K]
1A). R ER 1. 2 moAs AL ZH K BT T 40 1 D oK
KB R R Ak, P AR, A
DX JHF /NI P AL 58 4t 9 3, 5 23 BT 4 AR A,
JIF /N5 R 1 52 22 (] 1B). R 3. 4 mobk 7
PR ET 2 motBE AU 2 JH 4 B 495 In 26,
T UL LSS AR Y A 2B A T AT Ak o
(KI1C). A #21 moJ5 H AR 1 mon] WLIH-41 iy
BRPEARREASNE, AR W A P S SRR AR, I
B DT ZIN I T LD R A R, HE 4
NGO, /N5 58 24 (K 1D). il 5252, 3 mo
Ja FAR A mo 5 Al B 552, 3 mo bk
A AR AN I .

222 AR KEN%: TTHRKIEDRSIH LT
BRWE et al™ RAETE BN LY BbrdfE. AL, 2.
3. 4 mo K FRITZLE 5w IR A b A 22 R ¥ 15 48
P22 (P<0.05), Bt 2 22 1 ) (1 S K, T
BB, AUER mofs HAR KK L
mo 5IERLL mo LA i 7 4 vl X (P<0.05,
x1).

23 AR A A 21 K Kb iF P ALT. ASTHI 4
= JERL. 2. 3. 4 mo KRRIMIEALT. ASTI
St A BTN, 3. 4 mo ALTFF &5+
BT 5 L (P<0.05). ASTTHE LG 25 X
(P>0.05). i1, 2. 3 moJi 4 i FARKE 1 mo
FLi#il. 2. 3 mo ALT. ASTJA /b, 1

mia £ 8B &
Ak X et al#RiE,
hop & T
S B A, AT
F& I 5 30.89%;
Santra et a/#1&
W AR K EHLS
moJL v H I 4 4
1; X E et alik
#HACTAR LA
WIEIEEE, B
B, LR,
B 52 i tm e 1,
b 2% a BB B
A EmiEAE 5
FF B A5 BT 4 %
AR W s
Wk F; EEA
et al B TGF-B1
JE BT &F Y 4 0 1
JA S EFHSC, 12
1% 4w B sk K R =
A 3G m ) IR R
B B KRR R
& By I R e R 08,
&, ACBERT A Y db
W R BRI E .
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WA # A E

A B R R
T AR E TR AR
4 T IR A7 1 R
FAF i 8y 2 KM
&, A2 AT
& SR B
049 AT dm RO 1S B AL
B, K E BT
ACTA. TGF-B1
L a3 AR
R AR

1 KEAFMIEYCENIHE, 768 x 576). A: XFHEZH; B: 2 mo; C: 4 mo; D: FlEEEE1 mo/i HAIRE 1 mo.

R 1 ABFARKESE 1 =10)

4548 FHARSTEEEDR
0 | [ Il \Y IRE
SIRAE 10 0 0 0 0 0.0938
i A
1 mo 2 0 5 3 0 0.4994°
2 mo 0 2 4 4 0 0.5613°
3mo 0 0 5 5 0 0.6469°
4 mo 0 0 3 6 1 0.7369°
wE8
1 mo 2 2 4 2 0 0.4138°
2 mo 0 1 6 0.5488
3mo 0 0 7 3 0 0.5731

°P<0.05 vs WWIRZH; °P<0.05 vs BEERIZA.

ALTRHIEAE Feil 2% X (P<0.05), ASTZ 5+ L4
TR L(P>0.05, £2).

2.4 sr#AAEA LK AFAL FPACTA.
TGF-B1# mRNA# 4% BIAILLK R4
ACTA. TGF-BIfImRNAE LA & T 0 M4l 5
SHHRAIALE, A1, 2 moffJACTA mRNALHE
2R L (P>0.05), H#3. 4N HA G H%E X
(P<0.05 ). TGF-B1 mRNA 1. 2. 3. 4 modyf
Gl 2E R L (P<0.05). R, 2. 3 mo/F 4l
HARPKE T mo K RATALIFACTA. TGF-B1)
mRNALIEBMCTERL. 2. 3 mo. (XTGF-BI
mRNAPFEAT S 11247 X (P<0.05), ACTA mRNA

FES G FRE L (P>0.05, &K3).

3 iie

WAk, il b B SO BT T AR SR A b D &
A T Y AN SRR AT RN AT 98 2
PR TE 35 2 AT DL | A [ R R T34
WFEF4edh. BEEAE K BT 9. Santra et al'*24845)
TR K TR i e B R R AT R I 190481 A7 A i K
(76.6%), Horreofl i il 1 I 4 2000 BEASG £,
91.3% S/~ A ARG T4 X AR R0 I 2. 22
% et al T BoR il B E SET 46 % 1) N gk
FA7 EIEETE, 38% M NAIEK, 23%M NAFEAE
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YRS, F. ERESAETIHRIDMEERA, RICEKR ST -1V ERIME 751
mi:A2E
AR A LR
it A 3R R AR
BEXAKANT

Paxi:| ALT AST baxc| ACTA TGF-B1
NHRE 50.68 +4.31 194.50 + 27.59 WiRA 28.33+18.70 33.64+20.17
i) s
1 mo 62.68 +23.57 193.09 + 55.79 1 mo 42.83 +20.41 46.27 + 18.39°
2 mo 64.36+18.24 218.53 +33.30 2 mo 56.50 + 38.70 67.06 +20.79°
3mo 69.36 + 15.70° 238.53 + 86.30 3mo 64.83 + 28.29° 88.33+23.42°
4 mo 104.49 + 16.86° 275.01 £ 74.21 4 mo 98.67 + 26.80° 110.57 + 24.23°
E8 S
1 mo 49.33+13.51° 164.81 +58.24 1 mo 39.67 +16.40 35.36 + 16.48"
2 mo 62.75 + 14.40° 190.38 + 35.42 2 mo 44.67 £ 15.80 52.04 +21.37°
3 mo 65.74 +11.85° 176.68 + 30.81 3 mo 5750+ 11.55 70.69 + 35.27°

°P<0.05 vs WIBLE; “P<0.05 vs EFIEHRIZE.

WA R L. 25Kk er al"RE, bR
PET R IR, AT 30.89%. fHE,
fir o 25 5 | P58 49 I 2T 4 A R BTL D e oA 56 4
fff, HATAOER R 2R e A AR . IR
Al M IRACH . B I A A ) LR
U A i DR o A b SO 0 AT 4L
FE R RE ST 2ok FAs e,

S PR R, A ERER L. 2 mo KB AT
W Sl AL 5405, a3 4 moliF WAL 4 s
AREINE, JEA AL A AR mo) H
SR mofS ] WLJFF 4 M 268 B 45 7, i T 2
2. 3 moJi BB AN H 52, 3 molb#
JHLH 0 B A el AN L IR ER 1L 24 3.
4 mo K FRIMIEALT. AST e Lt I 41 47
B, BEFEL. 2. 3 moJa /i HARKE 1 motl
BRI, 2. 3 mo ALT. ASTHIA P/, iX 5T
Y E B A 4l 8 UL n] LA | S B
MW, H HILAEH BAERUE, BEAG 5
I IA) (R K, A543 0 n = LA I 4 R0 T T
FSC. T e 5 R A, A R A
GG I | ARLE R g S P 2 e 5 i A
BE, BT A R KR E R, i AR =)
SN P S B e T, A8 ST R L A A H
B XA EE BT VAR T IR AR AR

ACTAZ M Z I RemIA s+, T iz A1
TANMKRBEZSWMZAHAMBETE D, 5
WA R A, HIERR, 9151k, BFS2man
W oAk, PREE A MAETE S 2 R AR B R, 5 IR
17 BT LR AT i 5 % U1 &Y. TGF-B1
T2 I A A0 T i B — A E A R T
SLAE 2T Ak rb 1) 32 B4 R WOEHSC, 2 40

www. wjgnet.com

°P<0.05 vs WIRZH; °P<0.05 vs @REHRIA.

i A J5 7 A A, S Dl A R o < s R
Tl R Dt e ik 2>, % T 5 2 UK 4 i 8 B A
JH, A3 £ A0 0 T R SO S, 7R A, B
HTGF-BIII W N, TGF-BIEBEACTAA I
S ACTA H 5 1E SS9 A FH s L 0k 1 2%
B, XU TGE-B1IATACTA#R A7 U 41 it
Pi, BT, FETHALIPER], JF H = B — ¢
(1 Bl ) 5 S22, Sz e BRATT R IR, i B ALK
UL ACTA. TGF-BIMRNAR L) &
TR HRAL, HBEAE 2 F N (A) R e, HR A
Wi, 1A CTA M T GF-B17E i 5 75 S0
Yiv AR AT B e A2 b A7 36 AR .
FEEEL. 24 3 mofa il AR mo K UH-41
ZIPACTA. TGF-BIIMmRNAFRILIC T 5 2
1. 27 3 modl, i BRI S, ACTA
N TGF-BUEF AR B4 18 5 R vk 45 F 2
VERL, 145 b 7K Al 5 ke 5 451407 P 52 ) AR S
AR Tak— 2.
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