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Abstract:

[Background] Arsenic is a well-known environmental toxicant. Hepatic fibrosis could occur due
to excessive or long-term exposure to arsenic, while associated molecular mechanisms remain
undefined. Mitogen-inducible gene 6 (Mig-6) exhibits a protective effect on numerous diseases
or cancers. However, the specific role of Mig-6 in the mechanisms of arsenite-induced hepatic
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fibrosis remains indistinct.

To investigate the specific role of Mig-6 in the activation of hepatic stellate cells (HSC) and the deposition of extracellular
matrix (ECM) induced by sodium arsenite (NaAsO,).

Human hepatic stellate cells (Lx-2) were treated with 0, 1.875, 3.75, 7.5, and 15 umoI~L‘1 of NaAsO, for 24 h, or with
7.5 pmoI~L‘1NaAsO2 for 0, 12, 24, 48, and 72 h. Additionally, Lx-2 cells were transfected by pcDNA3.1(+)/Mig-6, then treated with
7.5 pumol-L™" NaAsO, for 24 h; a blank control group, a pcDNA3.1(+)-control group, a pcDNA3.1(+)/Mig-6 group, and an arsenic
(7.5 umol-L™ NaAsO,) group were also set up. After transfection, the cells and culture supernatants were collected, and the protein levels
of Mig-6, a-smooth muscle actin (a-SMA), and transforming growth factor-g1 (TGF-B1) in Lx-2 cells were identified by Western blotting
analysis; moreover, the secretion levels of main ECM components in supernatants such as hyaluronic acid (HA), laminin (LN), collagens IV
(COL-1V), and procollagen-IIl (PIINP) were tested by ELISA.

The Mig-6 expression decreased in the 3.75, 7.5, and 15 pumol-L™" NaAsO, groups (0.561+0.095, 0.695+0.048, and 0.401+0.030)
compared to the control group (1.000+0.000) in Lx-2 cells (P<0.05). After administration with 7.5 umol-L™" of NaAsO, for 24, 48, and
72 h, the Mig-6 expression (0.856+0.036, 0.515+0.077, 0.491+0.060) decreased compared with the 0 h group (1.000+0.000) (P < 0.05).
After over-expression of Mig-6, the results of Lx-2 activation related protein levels showed that compared to the control group, the a-
SMA and TGF-B1 expression were up-regulated in the arsenic group (P <0.05); meanwhile, the a-SMA and TGF-B1 in the Mig-6 over-
expression combined arsenic exposure group reduced compared to the arsenic (7.5 pmol-L™") group (P<0.05). The results of ELISA
showed that compared with the control group, the HA, LN, PIIINP, COL-IV in the arsenic group were up-regulated (P <0.05); while
compared to the arsenic group, the HA, LN, PIIINP, and COL-IV in the Mig-6 over-expression combined with arsenic exposure group were
decreased (P<0.05).

Arsenic down-regulates Mig-6 expression in HSC, and over-expression of Mig-6 can reverse the activation of HSC and ECM
deposition induced by arsenic exposure. It suggests that Mig-6 plays a protective role in arsenic-induced HSC activation and ECM
deposition.

mitogen-inducible gene 6; sodium arsenite; hepatic stellate cell; hepatic fibrosis; extracellular matrix
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AR, FE) , a-SMA. TGF-B1. Mig-6 A CST, EH) ,
H JH EE-3-5% B2 Bt = BB (glyceraldehyde-3-phosphate
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I « Mig-6 B 1% 3R 1A 3 {& pcDNA3.1(+) /Mig-6 B #iI
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EEXERHERERES, Kk LIERER, F0EH
% H(bovine serum albumin, BSA) £ ] f5, & Mig-6.
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0.048. 0.401+0.030) FXTHRLA( 1.000+0.000) FIFEE( P <
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4HBE 0. 12. 24, 48. 72 h, H Mig-6 EAFRAKFER
B 24. 48,72 h(0.856%0.036. 0.515+0.077. 0.491+0.060)
BY39%% 0 h(1.000+0.000) BYPE{EE(P<0.05) ; H FEZeHH
B8] 893E 0, Mig-6 & B RIAKFZFHFEE(P<0.05),
IE 1.
22 IRIE Mig-6 MIE -2 AMENEXER
a-SMA. TGF-B1 FiXAIEMH

533 8RB IR, Mig-6 13 FRIAA Mig-6 EARIA
KB HA(P<0.05), BIHZFRA Mig-6 & H /K F[F
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Mig-6 id FRIXLH o-SMA ] TGF-B1 & H RiA K F1RE
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Bl 10 EAKWE; 20 HNRABEFKE, a2 5 opmol-L' A
#8Ek, b: 5 1.875 umol-L™ 4A48LL, ¢ 5 0h #8LL, d: 5 12 h #8LL,
e: 524 h 4848Ek, P<0.05,
El 1 NaAsO, &2 Lx-2 #lEfE Mig-6 ZRFRIAKF (n=3)
Figure 1 Protein expression levels of Mig-6 in Lx-2 cells after
NaAsO, exposure (n=3)
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GAPDH ‘m‘ 0 12345 12345 12345
Mig-6  a-SMA TGF-B1
CElA: ZEEETE,; B: BN RIAZE, 1: ITERAH; 2: pcDNA3.1 FEHIA
#H; 3: pcDNA3.1(+)/Mig-6 £H; 4: NaAsO,( 7.5 umol-L'™") £H; 5: NaAsO,
(7.5 umol-L™") +pcDNA3.1(+)/Mig-6 £H, a: S3FEREAFELL, b: 5 NaAsO,
(7.5 umol-L™) £A48LEL, P<0.05, Mig-6: £ [FIFESEA 6; a-SMA:
o-FBAANEIER; T6F-p1: BUEKREAF-BL.
2 FRiX Mig-6 5 Lx-2 FAHMEH Mig-6 & a-SMA.
TGF-Bl ZEHRAKF (x+s, n=3)
Figure 2 Protein levels of Mig-6, a-SMA, and TGF-B1 in Lx-2 cells
after over-expression of Mig-6 (x £ s, n=3)
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=1

ELISA 25 R901E 3 Fii/~: Mig-6 i FRiXZH HAL LN
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COL-IV 4334 7K IR BB LA % = (P < 0.05) ; M Mig-6
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AR BRI A b 2A PR (P < 0.05) 6

150 a
%‘3‘8 a STHRLA
11 PCDNA3.1(+) 5K
%(1)8 L wes pcDNA3.1(+)/Mig-62H
= 100 b b NaAsO, (7.5 umol-L)£8
@ gp u wes NaAsO, (7.5 pmol-L™?)
w60 a ? g ’ +pcDNA3.1(+)/Mig-648
& - A | 4
ml]m| ~ P - a
e 10 ? ? ab ;
5
L Wd W wm L%
HA LN PIINP COL-IV

CEIHA: EEARER; IN: ERIEER; PIINP: 11 B ETE R S EIRAK;
coL-lv: IVBIRR R EcM: 4RESMETT, af SXTERAMLEL, b: 5
NaAsO, (7.5 umol-L™") £A#8LE, P<0.05,

3 BFRIE Mig-6 [5 Lx-2 ZAMAAIESTF EED ECM £ E
53 9K (pg-L™Y, x+s, n=3)
Figure 3 Secretion levels of ECM elements in culture
supernatants of Lx-2 cells after over-expression of Mig-6 (ug-L™,
X *s,n=3)

3 JHig

R B 2RPE, Mig-6 RI{EA—MIEE R ENE
NAEMER™, EZFMEAL MBI WET
Mig-6 A T, SAMHR S Bl Mig-6 RIAK
T, N R IZFENSEERERIAEXIRE, IR
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