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Hepatic damages in mice exposed to drinking water containing arsenic of different valence states

LI Ling' ,WU Jun*" ,JIANG Ling' ,OU Bing* ,ZHANG Yun®,LI Cheng-xiu' , CHENG Ming-liang” , YANG Qin’
1. Department of Pharmacology,Guiyang Medical Colleges,Guiyang 550004, China

2. Department of Infectious Diseases, Affiliated Hospital Guiyang Medical College, Guiyang 550004

3. Department of Pathophysiology,Guiyang Medical College, Guiyang 550004

[ABSTRACT] Objective: To compare the hepatic damaging effect in mice exposed to arsenic of different valence states (iAs®"
and iAs’") and to probe into the related mechanisms. Methods: Sixty mice were divided into control group (distilled water) ,
sodium arsenite group(iAs*™ ,300 mg/L)and sodium arsenate group(iAs®® 300 mg/L)at random. The mice were sacrificed 10
months after exposure in the 3 groups. The liver function and total arsenic content in the liver were examined in each group. H-
E staining and Masson staining were employed to observe the pathologic changes of the livers. Real-time RT-PCR were used to
examine the expression of TNF-q, IL-6 , GSH-Px, MMP-8, Col | and Col [l mRNA. Results; The accumulation of arsenic in
iAs’" group was higher than that in the iAs’™ group; the liver function of animals in iAs®" group was worse than that in the
iAs”" group (P<C0.05). H-E and Masson staining showed that the hepatic injury and fibrosis in iAs*" group were severer than
those in the iAs’" group (P<C0.05). The expression of TNF-¢,1L-6,Col [ and Col [ mRNA was higher and the expression of
GSH-Px,MMP-8 mRNA was lower in arsenic exposed mice compared with those in the normal mice (P<C0. 05). Compared with
iAs’" ,animals in iAs’" group had higher expression of TNF-o,IL-6,and Col T mRNA (P<C0. 05). Conclusion: Long-term
exposure to oral drinking with arsenic can result in hepatic injury and hepatic fibrosis by stimulating secretion of mediators of
inflammation and ECM. And the effect of arsenic is related to the arsenic accumulation and the valence states of arsenic.
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L1 E&&EA  WAERR (NaAsO, , XS4 F it &
129. 9) RN (Na, HAsO, « 7TH,O , A X} 4> F i &
312) # 4 % [H Sigma Chemical Co 72 #) 7= .,
TRIzoli 5 (Invitrogen Corporation) ; SYBR Green
1 23R BEHL S 4 (Oligo dT) .4 Fh it & #%
(dNTPs), RNA [ #l il 7] ( RNase Inhibitor) .
MMLYV ¥ %% S il PCR 51 413 1 3¢ B & 5z 1A b
G eI / P B8 A BF 5 0T X A 1 S

1.2 EZ&ZME  ABI04-N B F K ( Metter-
Toledo Group) ; TN-100B #4E £ X F1 J1 K ( |

B RALES T ) 5 AN 66 AL ( Mastercycler
gradient Eppendorf, f#[E) ; 5700 % Yt & i PCR X
(Applied Biosystems, ) ; ¥ & & 1 3 #4 ¢ Ul-
trospec 2100 pro Amersham Biosciences, 3 &) ;
5810R %l 5 K ¥ % & .0 ¥l (Eppendorf, 1 [F);
AEROSET2000 % 4> H 3 4 1k 43 #7T { (Abbott, 3
) ;5 AAanalst100 B J5 W i % 1% B AR 5 B X
(Perkin-Elmer, 3¢ [#)
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MM AT (20 +2) g, B A& IIES SCXK () 2002-
0001, H 5 BH = 2 B S 50 sy rpo $2 4k, 60 HU/NER
BEML S B FRAL iAS™ 4 iAS" 4l (n=20)., Xl
H/NRAH ZE K iIAST /N BAK & As' %
W CH NaAsO. Fl X ZE /K BL B, ¥ 300 mg/L) .,
IAs" /N BUK & As™ B9 W (H Na: HASO, »
TH. O FRUZE 7K BE B ¥ B2 300 me/L) . H R,
10 4~ A & B B JF 21 80047 Je S A

1.4 DR aFDEISIFRITELR LA LS TN
2 BUNEBUE 4 | 8 AR A B AT E il i TS
MR M (ALT) \ RA A MR AW (AST) BRKE H
(Glb), HL100~150 mg 4121 R F R 1 W die o i
G o0 B i D 2 41 40 D9 B 5

1.5 DR ALBEZIE AL AE . Y)
WM H-E Yo (0 K T JUF 21 2 4 21 = & Y 4 (Mas-
son Je0) ML 25 20 /)N BRI 95 3 2 A8 Ak

1.6 SBF 3K EF PCR &0 I IE 2L 28 £ 52 AR &
JF ¢F oA % K B 09 Foik

1.6.1 EHl##&it5 A& K/ PCREIYHBHE GenBank
F/N B A TNF-o, IL-6 . GSH-Px, MMP-8, Col [ .
Col [I[.18S cDNA J¥ i #k47 #& i, HAK 5| 95 51 I
#1.
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Tab 1 Primer sequences for PCR

Gene name GenBank accession number

Primer sequence (5'-3")

TNF-« XM_110221
1L-6 J03783
GSH-Px X03920
MMP-8 u96696

Col T BC007258
Col Il XM_129745
18S X56974

GAC CCT CAC ACT CAG ATC ATC TTC T
CCT CCA CTT GGT GGT TTG CT

GCC CAC CAA GAA CGA TAG TCA
GAA GGC AAC TGG ATG GAA GTC T
CGG GTT CGA GCC CAA TTT

GGG TGT TGG CAA GGC ATT C

GGT AAC TAA CTC TGC AGC CCT CTT
CGA ACC AGG GAC GGA ATA TG

GCA GGG TTC CAA CGA TGT TG

GCA GCC ATC GAC TAG GAC AGA
GGT GGT TTT CAG TTC AGC TAT GG
CTG GAA AGA AGT CTG AGG AAT GC
CGA ACG TCT GCC CTA TCA ACT T
CCG GAA TCG AAC CCT GAT T
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1.6.2 % RNA 4B K 4 X4 i cDNA  H5 /)
SUFE 2 100 mg, IIA TRIzol iX#] 1 ml B R 2%
N FR#E TRIzol-Br -G8 05— 25 1 $2 BN B 41 21
RNA Ff4lifl, 55053 0 BE B B RNA R & 4l
JZ. & MMLV # 5% SERE AL S L cDNA, LU b 15
Wri#4T PCR 471G, 0055 5k IO W AR & 100 pul . A 45 L
RNA 1 000 ng, 25 mmol/LL MgCl; 22 ul, 10 X PCR
Buffer [110 pl, 10 mmol/L dNTPs 20 pl, 10 pmol/L
Oligo dT 5 pul,20 U/pul RNase Inhibitor 2 ;1,50 U/ul
MMLV %% £ 2. 5 pl, RNase-free Ho O #bJE &
(18.5 pb) . TEASELE .25°C 10 min,48°C 60 min,
95°C 5 min.4 CRFF. B —20°CHH.

1.6.3 PCR ¥ # R KKK EE PN TERIEIR
BiF 96 fLARZ —mAE, A H I B B3
W, RN AR RN 20 pl, A48 35 7= 9 4 pl, 100
pmol/L I FUE5I ¥4 0.5 pl, 2 X Buffer SYBR
Green 10 pl.RNase-free H:O 5 pl, MR 58 MUS ik

A 5700 ¢ 2 & PCR AL, #8745 PCR ¥ 14 % 4 =
B 94°C 5 min, SR 5 94°C B 45 s, iR K
55°C60 s,72°C #Eff 60 s, 3L 30 PMGER, )5 72°C #E
i 10 min, WEZOEE LR (CLED) .

1.7 %itga® B x+s F, KA SPSS
11. 5 Geit =8 47 7 225047 .

2 #F R
2.1 DRAFARAITFARSZHMN LR L

RGR 2) R 5 R4 A L AROK P 2 2 4 GAs™
4 LiAs™ D /N B IE AL 20 A B W e & AL, B
IAS" T iAST LRI E N EE N 1. 53 5 B
it 22 % (P<<0.05), iAs® 41 ALT,AST.Glb
¥ X R4 (P<<0. 05) 5iAs” 4 ALT,AST
B T B4 (P<<0. 05) . Glb 28 T . B E 43
FES L IASTTH ALT,AST . Glb {H¥ 4 iAs" 4
L AST 25 R A Gt 2 X (P<<0. 05) .,

F2 MRV EFELAHSERNER
Tab 2 Arsenic contents in liver tissue and liver function of mice
(n=10,x=+s)
Group Arsenic C(zl;:?tglflll;ver tissue zn/(%l:TL*l) Z“/(I%SZFL,I> Glb pp/(g+ L7
Control 36.67+3.51 135.00420. 42 20.8640.61
iAs® 3.99240. 25 61.46413.85" 510.86+59. 01" 26.9443.73"
iAsT 2.60340. 364 43.3144.21" 258.93+22. 404 24,5945, 27

* P<C0. 05 ws Control group,” P<C0. 05 vs iAs*" group

2.2 DRFAZRBEFNELER  RWIRATUL . X
ZH /Iy B IO A4 BHOE 5 T I I vk R B B 7 A% 5 1ASTT
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H-E 4 o 55 5. X B4 /N BUF /)N i 25 4 58 4, o AR
PE IRFE | 9% M A0 I T B AT dE 41 23k (B 1A
TAS™ 20 /0N BRI 40 B 7K RE A8 1 L R 0 A A8 1 L R 4 Ml
S AT AR (B 1B) s iAS® 21 /0N BRI 40 K
FEAR I R 7 R AR e, ARCBRAE AR o 40 B W AL R A
RANMLIZ 408 P A LA KD AT e AL £
e RIE W (F 1C), Masson e 845 5, XF 1 26 /)N
BRI /DN I 5 480 1 5 TG BH 8 D 41 4 A A (BT 2A0) 5
TAS" 41 20 M 18] B 48 3 SR 19 25 4 R (L 2B)
TAS™ 44 [0 AT ALK B £F 4k 4 (B 2C), i B
SR FY NRAROKE R 10 A FA ST B

BH 0 5 R 005 . 00 25 T8 BT £F 446, H 1As™ 43
iEF iAs" 4,

2.3 DEAFIEM L e BT R A ke X AR
AKX SR FOLER PCR 4R (X 3)HEW. 5xt
A AR LG iAS" /N RUF A4 TNF-o, 1L-6 . Col T
Col I mRNA #2588 7+ & (P<<0. 05) . GSH-
Px,MMP-8 mRNA 9% ik B] & & [ (P <<0. 05);
A" H/NERAFH 2] TNF-.1L-6.Col [ mRNA fY
FIR BT = (P<<0.05),Col T mRNA B FRikIR
THE AH LG8 X, MMP-8 mRNA 1) 2351
TR (P<<0.05),GSH-Px mRNA §JF kI8 NI, H
TG FE L, 5 iAs" A, iAs™ 4/ B4
241 TNF-¢.1L-6.Col | .Col [ mRNA #FEETHE .,
GSH-Px mRNA ik TR, (H{UA TNF-o ,1L-6,Col
I MESA RIS E L (P<<0.05),
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B 1
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Fig 1 H-E staining results of mice hepatic tissues

A Control group; B:iAs’" group; C:iAs*" group. Original magnification: X 200

B 2

FZHMNRIFHELR Masson B R

Fig 2 Masson staining result of mice hepatic tissues

A Control group; B:iAs’™ group; C:iAs®" group. Original magnification: X 400

# 3 TNF-a.IL-6 ,GSH-Px,MMP-8.Col T and Col [T mRNA Rix4%& R
Tab 3 Expression of TNF-a,IL-6 , GSH-Px,MMP-8,Col [ and Col [ mRNA

(n=10,x=%s)
Group TNF-« 1L-6 GSH-Px MMP-8 Col T Col M
Control 11.8+3.2 39.94+21.6 1.373+0. 364 52.77413.39 55.23410.18 43.43412.98
iAs*T 48.6+19.78* 218.9470.1* 1.09540. 123" 26.72413.57* 170.97492. 63" 87.75413.18*
iAs®T 35.6410.8*4 84,2428, 44 1.28540. 384 20.0047.73* 63. 59424, 234 71.27417.10"

* P<C0. 05 ws Control group;% P<C0. 05 vs iAs®" group
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A5 55N CDNA 545 L 2 53 PR 00 R A4 e [R5
A S FE Y K3k, TNF-o M 1L-6 78 T 21 23 2 1fi
T8 TP 2R 3K B a5 1 T T o L 5 A0 A A
BBV, ARG R BN, TNF-.1L-6 mRNA
fEiAS" A AAS T AP ¥R R GE L UL TNF-o IL-
6 7 TR /K Bl % % 05 AL o AT e R EE B4R .
GSH-Px & —Fh & 5 L 41 8L/ . 22 2L GSH
T W Ak 2o Ak W 8 G i, DT RS B e AR AR A
i X A B 1) B A AR 5 ) 2 R0 T L B TE AR P AT
A HLER B R B, T B 5 % s 1 GSH-
Px 254 5 & TG HERRARE S . BRI R g
PERf R 3 B RN GSH-Px 16 /1 bt % 0 #4572 BE (19
N B, 1 AR B 98 45 2R R , GSH-Px mRNA 7£
IAS" A IAS AP B RERIKR 5 iR diiE 2,
H O T DL, AT B G S ] GSH-Px 3 PR & 45 40
HifEH .

JHF R 37 380 0 P 458 493 1) JHF U 400 Jf 40 3 5 CECMD
O3 U6 A A O A, 30 ECML 7 JIT B b i 2 AR
HETAE Col [ A1 Col 1M, P &% FH T 1T
fli ECM UL B 248 45 . JFFAE ECM i AR = %
F 3 R 42 R 2 1B (MMPs) B 5 42 )R 28 B 41 40
P F (TIMPs) 3£ [F/] 8 75, MMPs {2 # ECM 9
R A . MMP-8 £ 24E 2 40 i T BB s, 1T TIMPs
W I MMPs 3% PEBH 1E ECM (1 [, A 5% 45
BRI, Col T .Col T mRNA 7 fifi 52 52 /)N BUIT 21 41
M Rk, R U ECM A6 i 2 88 /D BUF A 21 &
B, i MMP-8 mRNA 76/ U241 21 SRk I
T ECM B /b, 45 S 3 0 0 TR0K il 2 8
38 ECM 7 i Z 008, A BIF 5% 3 £ T J0E
T Yk 20 SURR IR Yo €0 75 R LS8 11 2 5% 5 199 /D BUTF 0 21
2, 25 J e BRAE AR K i 5 58 AL/ BUFE o 2 H BB
B0 S ST 4 AR, 6 BH AR K b 5 88 AT S I U AT 4k
b FFB R S i S R E B EA L, H iAs™
BAOE TR T iAs™ .
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