TG EE2 20224E9 A% 34 B5E9W] Prev Med, Sep. 2022, Vol. 34 No.9 - 887

J68 T TR B X BUFER 5 0B 9

TXRE', ®MAE, HKRE, ARE, DL, KA

LR ERI A AL T AR e, e B8RS 830011; 2. 8imgt T /R ATA X R B E Rl vhO, Bie 28 AS5F 830002

WE: BY gETemrmmen e mxt R EAFGER ., Ak BRI A SD K56 K, MRS, LGNS
TR, AR . R R R A e 4 . SRR 4B B i R SR R AN /K W A 3, A2 20 10 F150 me/L, i
SRYLEE 247, WS T RE K. WEKBIEEAIFE, RS RAEFII6 R A Rm & i I
U R BB A AF AR B S e (0, WU R ST A . R A4 . MR BRUAR SR pEYL I A 2
FH#a# (Wald x*=3 610.621, P<0.001; Wald x*=2 186.217, P<0.001), 24854 41lErE . MabE K R E 222 %1
W, WS EIFEAEAS HAEH (Wald °=15.874, P=0.001; Wald y*=9.460, P=0.024). #2H K FITFEAIT R E2E R
BHHIT#E L (it F=18.964. 29.968, 4 P<0.001; MEtE: F=11.919. 15.070, ¥JP<0.001), &2 #5410 KT
WAFRRAC, 29000 (10.17+1.15) gfl (1.99+0.21) %; % F5 v K BRUNF AU 25U, 20 (12.91+
1.29) gHll (4.1020.56) %. XTHRZH . (CRFRA . PRBHAMSEBRARTURTISE (M (Q0) ] 2351825.60 (30.27) .
146.56 (101.06) . 1 034.68 (600.06) F13 796.98 (19 966.89) pe/L, ZEFALIHFE L (}*=50.211, P<0.001); 1,
(o 2R TR 2H K BRUPRA 2 8 T HRAL (3 P<0.001) . Ik, A SR 20 K BRn] DA AR /K b s o 22 8 2 K BRUT LS4 /K ek
KEEIRAE, BRSNS S A . 4518 R ] SEOC RO AR, HRiE 285 &
o, RGN

KR ORER; WAPEREN; NG PR

FESES: RI2 ERARIRED: A XEHE: 2096-5087 (2022) 09-0887-06

Effects of chronic exposure to sodium arsenite on liver damage in rats
DING Guanxin', HUANG Jia’>, LIN Qin’, XIA Rongxiang’, WU Shunhua', ZHANG Ling’
1.School of Public Health, Xinjiang Medical University, Urumgqi, Xinjiang 830011, China; 2.Xinjiang Center for Disease
Control and Prevention, Urumgi, Xinjiang 830002, China

Abstract: Objective To examine the effect of chronic exposure to sodium arsenite on liver damages in rats. Methods
Fifty=six healthy adult SD rats (28 males and 28 females) were randomly divided into 4 groups. Rats in the low—, medi-
um— and high—dose groups were given sodium arsenite solutions at doses of 2, 10 and 50 mg/L for successive 24
weeks, while animals in the control group were given deionized water. The rat body and liver weights were measured
and the liver coefficient was estimated. The urine arsenic level was detected using atomic fluorescence spectrometry,
and hepatic tissue sections were stained with uranium acetate and lead citrate for morphological observations under an
electron microscope. Results The body weights of both male and female rats appeared a tendency towards a rise with
the duration of exposure to sodium arsenite (male rat: Wald x*=3 610.621, P<0.001; female rat: Wald x’=2 186.217, P<
0.001, and there were no significant differences in the rat body weight 24 weeks post—exposure to sodium arsenite in
each group, while there was an interaction between time and group (male rat: Wald x’=15.874, P=0.001; Wald y’=
9.460, P=0.024). There were significant differences in the rat liver weight and liver coefficient in each group (male rat:
F=18.964 and 29.968, both P<0.001; female rat: F=11.919 and 15.070, both P<0.001), with the lowest liver weight
(10.17+1.15) g and liver coefficient (1.99+0.21)% measured in male rats in the high—dose group, and the highest liver
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weight (12.91+1.29) g and liver coefficient (4.10£0.56)% in female rats in the high—dose group. The median urine arse-
nic levels (interquartile range) were 25.60 (30.27), 146.56 (101.06), 1 034.68 (600.06) and 3 796.98 (19 966.89) wg/L

in rats in the control, low—dose, medium—dose and high—dose groups, respectively (¥’=50.211, P<0.001), and the urine

arsenic level was significantly higher in the medium—- and high—dose groups than in the control group (both P<0.001).

Hepatic edema was seen in rats in the low— and medium-dose groups, and hepatic edema, focal hepatic cell necrosis,

hyperplasia of bile capillaries and peri—bile capillary endolysis were observed in rats in the high—dose group. Conclu-

sions Chronic exposure to arsenic may cause morphological alterations of rat hepatic tissues, and the rat hepatic dam-

age aggravates with the dose of exposure to arsenic.

Keywords: arsenic exposure; sodium arsenite; liver damage; urine arsenic
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Table 1 Comparison of body weights among rats in different grous before and after poisoning (x+s, g, n=7)

HETEHT 44 124 164 20 )& 24 J#
251 Group
Before 4 weeks 8 weeks 12 weeks 16 weeks 20 weeks 24 weeks
e Male
Xif B8 2H Control 179.57+16.03  348.30+20.93  435.80+26.18  492.87+27.50  524.60+31.37  540.25+34.85  556.97+34.93

IREFZ A Low—dose
Hi 2R FE4H Medium—dose
T4 High—dose
Wald x s/ P {E
Wald x? s /P {E.
Wald x? usiettine-cuon/ P {H
IEME Female
XiF R4 Control
K ZE 724 Low—dose
2 F2H Medium—dose
[ 5420 High—dose
Wald x? s vine/ P{EL
Wald ¥ isguon/P {8
Wald X usimessitimescon/P {5

172.64+16.53  336.20+18.15  401.50+22.33  480.20+27.17  514.93+26.41  524.90+28.53  547.09+31.12
174.99+6.53 346.33+22.33  432.04+£28.29  495.70+37.74  531.81+48.42  541.20+49.27  559.99+50.26
167.20+18.86  340.44+15.48  403.50+16.15  447.30+13.06  478.83+13.56  492.13x12.07  510.39+9.12

(98]

610.621/<0.001
1.841/0.606
15.874/0.001

179.26+7.58 255.74x14.74  279.13£17.34  297.97+17.86  301.34+18.47  310.67+21.28  325.57+21.90
165.01+14.55  259.16+21.01  288.74+19.34  300.77+27.44  313.07+27.90  309.90+21.78  335.71+29.39
173.54+10.21  249.72+14.57  276.21+17.89  289.57+18.20  301.70+21.33  313.76+23.31  325.51+24.04
176.00+11.50  246.16+£12.28  274.14+13.17  288.86+20.39  298.03+18.44  305.61+18.99  316.37+22.48

2 186.217/<0.001
6.552/0.088
9.460/0.024
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0.05), W3 2,

* 2 HUERBUTEMAFRLILE (3+s, n=T7)
Table 2 Comparison of liver weights and liver coefficients among

rats in different groups (¥+s, n=7)

A1 Group JHFH Liver T %4 Liver
weight/g coefficient/%
HEPE Male
X 4 Control 14.51+0.66 2.61+0.08
R Low—-dose 12.74+1.52 2.3240.17 *
Th R #E U] Medium—dose 14.81+1.62 * 2.64+0.07 "
R 4] High—dose 10.17+1.15 1.99+0.21 *
FiE 18.964 29.968
PE <0.001 <0.001
Wi Female
Xif IR Control 10.74+0.73 3.30+0.05
KL Low-dose 10.63+0.93 3.17£0.22
P #4 Medium—dose 10.1920.65 3.14£0.16
i #EFE4H High—dose 12.91£1.29 * 4.10+0.56 *
F{A 11.919 15.070
P{E <0.001 <0.001

T adoR S A LEL, P<0.05; bR GIREA L, P<
0.05. Note: a, P<0.05 compared with the control group; b, P<0.05

compared with the low—dose group.
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Figure 1 Histological morphology of liver cells among rats in different groups (double staining of uranium acetate and lead citrate)

PREIG y T0r B, T iy 2 i 2 K BRI T X
A, 5 EREEEATR— 2, R RE IR (5 e A
HALARCS e, EramgZ, KE LT, HEE
& YQern e, PUAER EREF XN, (K
RS

HEAR R ROR AN SNE AL 2 P X HILA S 1) T 24
bro BUHESE RSO, WRRIREAGLRES . KBUIT
R G R R AR T R AR,
iR, PR R R B0 TR IR, 2R AR
JIFRBUR T X BRAL s ARBPTEA R BoR, P aRER

SRR BRUIT R 805 TR IREE, g R ALK BRURT
REURTXHRA MR RERA, 5 Lidshie—3. o

A REIE PR D AR B A AL, P B
PRI A, BEE QeRE R R S, R TR R R
W, U O s 2 e M O BRUIT 2R 0m T i
4, WRESMEMER MR ER A G, ARt
HESE

MNEFEE TN =5, SN YITE iR N 2
i — RV A RESE 2R, RHAR AR MR A
B, SRS, EESIRE O R

o FUHE PR 25 1 & AR 17 Bl e R AR ) bR A AL
PR, AR R B0 AE o PRA K AT B A HEER O
HANSAERGI ] 4 2O S, BERS S WAL T 1 2%
FaACE " AW AR BN, B G RS,
REUREE T, SN A 7 —8, 2
N EEGERS Tt B N KN - g AN

HFHBUE 2SS B Tk IR DX LA 3
PiF . IRERERSE Y WS R, WA ER AR ER AR
Wi R 20 NN 7 S = [ PG AN = /B 7S
F R U 2L 80 S R sk W e, JFF 200 B 7 e B
8, AT NAER R PR AR, FR o> DR LA AL
WOPHAE RS R B, BEAE A R B 7 5 B R T
e, KBTS AL R N BUE I . 3525 = F
FURBL, . R ER KR B AR e s
P, JR Al DLk LA I A AR LIRS E . AR5 K
B, BEAE R L RE R I, R U U BB
=, MBUSFAMKRD . ARSI R AR S A,
Al FHEATA el 5 LAPFTRER—2, Rz
eSS IR IR

AT WK AT A e B, 12



BT EE2E 20224E9 A% 34 4559

Prev Med, Sep. 2022, Vol. 34 No.9

- 891 -

PEIR

FK 2R 5 vl SR SUR R, ELREE i

BERSE I, SREPE RIS, RO

Sk

(1]

(2]

(7]

KARLL, By, WIREAE, S i I AN R R
ABCAL. ABCGL. SRBI & RikAyEm [J] . BUBs &,
2021, 33 (10): 977-982.

DI C H, ZHANG Y H, TAN X H, et al.Arsenic on cholesterol ef-
flux and the expression of ABCA1, ABCGI1 and SRBI [J] .Prev
Med, 2021, 33 (10): 977-982.

LOOMIS D, GUHA N, HALL A L, et al.ldentifying occupational
carcinogens: anupdate from the IARC Monographs [J] . Occup
Environ Med, 2018, 75 (8): 593-603

WRGRED, LT, Tk, SF . HOTPERN PR RR  SR
BUrgEtie (1] . ek, 2018, 37 (2): 160-164.
YAOJY, LIZZ, GAO L, et al.Skin lesions caused by endemic
arsenicosis and pathogenesis: a review [J] .Chin J Epidemiol,
2018, 37 (2): 160-164.

W&, TR . RERPHC NI K e AR (1] . ST,
2018, 34 (11): 6-9.

ZENG L, WANG Y P.Arsenic in drinking water of 200 million
people worldwide [J] .Ecol Econ, 2018, 34 (11): 6-9.
SEWCHR, XIEEER, VROTIE, A . PSR LA RERR BAXTIROK A 5
AR/ D RUFIEREM RS LR (U] . SR S EREALE, 2020,
37 (4): 298-301.

DOU W J, LIUM Y, XU H L, et al. Antagonistic effects of tan-
shinone I A sodium sulfonate on liver toxicity induced by arsenic
exposure through drinking water [J] .J Environ Health, 2020, 37
(4): 298-301.

e N RN [ 5 B B AR A R . Sl IS A
L R B BRI : GB 14924.1—2001 [S] . dbst: i ERiEH
fikE, 2002

General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China.Laboratory animals—
General quality standard for formula feeds: GB 14924.1-2001
[S] .Beijing: Standards Press of China, 2002.

AT, SAT, BREHEE, A AP RREN SO AR T M NF-
kB fii SOE MBI [J] . #p ek, 2016, 30 (5):
346-348, 345.

GAN Y F, GUO Y, OUYANG L, et al.Effects of sodium arsenite
on human hepatocyte apoptosis and NF — kB signaling pathway
[J] .J Toxicol, 2016, 30 (5): 345-348.

s, /N, B s, AR AU R R RE AT A
g (7] . WiBipEs:, 2016, 28 (6): 591-594.

ZHANG H Y, GUAN X J, MAO G Y, et al.The progress and
trend of metabonomics applied in arsenism research [J] . Prev
Med, 2016, 28 (6): 591-594.

Y, AR, SREER, AF . IRAh YR — MR I
5 [1) . #pmEgek, 2017, 31 (5): 381-383.

GAO Y F, ZHOU L J, GUO X N, et al.Study on the general ef-
fect of low arsenic exposure on mice [J] .J Toxicol, 2017, 31

(5): 381-383.

[10]

[11]

[12]

[13]

[16]

[17]

[19]

A, B, OGHRR - GKER, &F L ERIRENEURLAE SD K
U IROBIIE ()] . BEARSEZeRR, 2021, 50 (4): 55-58.
BFRIRH, A, HETE, 45 Dicerl. miR-155 FA7EM MR
BORRUHRGIH IR (1] . SREESBULEE, 2021, 38 (6):
643-648.

SHIM Y, HU Q, BI DN, et al.Roles of Dicerl and miR-155 ex-
pression in sodium arsenite—induced liver damage in rats [J] .En-
viron Occup Med, 2021, 38 (6): 643-648.

WAL, JKE, bRE, SF . ERHERBAGLREEXT SD K BUTIE R4
PRI B BRI DGR RIS [J] . R RPIIR A4, 2019,
34 (4): 377-379.

HUANG J, ZHANG L, LIN Q, et al.Effects of sodium arsenite
on liver injury and expression of serum—associated proteins in SD
rats [J] .Chin J Control Endemic Dis, 2019, 34 (4): 377-379.
mth, LE=, HRGE, % PoREhEEE KRN JROPFIZ
U REIE T (1] . IIPHBE RIS, 2011, 42 (1)
33-36.

GAO Y, QIU Y L, TIAN F J, et al.Determination and analysis of
arsenic in blood, urine and tissues of rats exposed to arsenic in
drinking water [J] .J Shanxi Med Univ, 2011, 42 (1): 33-36.
WA, AEAME, P, 55 . ERREREXT SD R BUERHR i)
SRR (1] OBRERICEAR, 2018, 41 (2): 193-198.
XUM W, REN DY, SUN G F, et al.Experimental study on or-
gans injury in SD rats induced by sodium arsenite [J] .J Xinjiang
Med Univ, 2018, 41 (2): 193-198.

RN, tREE, A, S AL R YRR /N U IE A
FHAKF SRR AR [J] . R TAE2AGE, 2015,
5 (2): 89-93, 98.

LI S G, XU S Z, NIU Q, et al. Relationship between arsenic
methylation and oxidative stress in mice liver induced by arsenic
trioxide [J] .J Environ Hyg, 2015, 5 (2): 89-93, 98.

mff, LR, TRGE, 55 . AR oK B i O RUAR P 45
AR oA (] B EREARAE, 2011, 28 (2):
125-127.

GAOY, QIU Y L, TIAN F J, et al.Organs distribution of arsenic
in rat exposed to low—level arsenic through drinking water [J] .J
Environ Health, 2011, 28 (2): 125-127.

2R, K BRI RGBTt ()] . RS
fiFEZe, 2016, 33 (9): 836-841.

LI W, LI B.Health effects of long—time arsenic exposure: a review
of recent studies [J] .J Environ Health, 2016, 33 (9): 836-841.
fLig, Bpd, 2, 45 . NS L UOK BN T E R CARE
PR A AR RS AR N AR R AE [J] . BRBE AR, 2018,
37 (11): 2335-2341.

KONG C, YANG L'S, LI HR, et al.Annual variations of arsenic
accumulation and metabolism in the inhabitants of drinking-water
type endemic arsenism area, Inner Mongolia [J] .Environ Chem,
2018, 37 (11): 2335-2341.

WANG J, HU W, YANG H, et al.Arsenic concentrations, diver-
sity and co—occurrence patterns of bacterial and fungal communi-
ties in the feces of mice under sub—chronic arsenic exposure

through food [J/0L] .Environ Int, 2020, 138 [2022-06-18] .



- 892 -

BT EE2E 20224E9 A4 34 4559

Prev Med, Sep. 2022, Vol. 34 No.9

[22]

https://doi.org/10.1016/j.envint.2020.105600.

EREE, s, RFE, 45 KW AR BRI
WEFE (3] . 53k, 2019, 47 (7): 1045-1053.

WANG X F, SHEN Y W, ZHU J, et al. Metabolomics study of
rat urine with long term arsenic exposure [J] .Chin J Anal Chem,
2019, 47 (7): 1045-1053.

KRS, RWHE, 25 RNRENECR BT 4RI A S 46 IR
0] . BB SRR, 2015, 32 (11): 953-957, 1035.
ZHANG L L, WU S H, LI J.Sodium arsenite caused rat liver fi-
brosis:an experimental study [J] .J Environ Health, 2015, 32
(11): 953-957, 1035.

A, BHS, THE, S ERERENECR BT D AES 05 R LT 4k

(23]

BB AR R YT [J] . RsE S EsRaE, 2015, 32 (10):

859-862, 941.

ZENG D, LUO P, DING K, et al.Liver function damage and

mechanism of fibrosis induced by sodium arsenite in rats [J] .]J

Environ Health, 2015, 32 (10): 859-862, 941.

Tissi, B, WA, G AR PR R R K BUTFIE B A
#r (7] PEASE A, 2021, 37 (4): 686-689.

WAN T C, CHENG Y, AN X R, et al.Effects of subchronic arse-

nic exposure on liver autophagy in rats [J] .Chin J Public Health,

2021, 37 (4): 686-689.

Wi BEE: 2022-03-07 fEEIBHA: 2022-06-18 ZRT4wiE: JKEE

(_E#:£5E 886 1)

[14]

[15]

[16]

XUELER, XK, T, 5 . ST iikh DX AR i R4 )
MEE (1] . R RARE, 2021, 29 (3): 251-256.

LIU S J, LIU Q M, DING H, et al.The factors correlated with the
blood pressure control among the elderly hypertension in Hangzhou
[J] .Chin J Hypertens, 2021, 29 (3): 251-256.

TSAI C F, ANDERSON N, THOMAS B, et al. Comparing risk
factor profiles between intracerebral hemorrhage and ischemic
stroke in Chinese and white populations: systematic review and
Meta —analysis [J/OL] .PloS One, 2016, 11 (3) [2022-06-
10] https://doi.org/10.1371/journal.pone.0151743.

Bz, G, RN, AR LTI 35~75 R AR
FHATOLAA [J] . BIBEEY:, 2020, 32 (5). 437-441.

HU S Y, YU W, XU X L, et al Prevalence of dyslipidemia
among the residents aged 35-75 years in Zhejiang Province [J] .
Prev Med, 2020, 32 (5): 437-441.

heer, LA, PRMENS, 55 . U T O RAE R SR B Bl B
ESMBUIRTETE (1] . R, 2021, 37 (5): 425-429.
MA X F, WANG J X, CHEN Y J, et al.The study on the current
situation of adult smoking and smoking ban in key places in Hang-

zhou [J] .Chin J Health Educ, 2021, 37 (5): 425-429.

(18]

[19]

[20]

FEAE, IR, AR, 55 2009 Z 2019 4F TR T IX
MAFRRAET R ARSI [J] . AR R 25, 2021, 42
(7): 577-581.

LI'Y H, ZHENG W W, ZHU H Y, et al. Analysis on mortality
and trend of cerebrovascular diseases in Changning district of
Shanghai from 2009 to 2019 [J] .World Clin Drugs, 2021, 42
(7): 577-581.

Talbesk, Vrde, WIAESE, A L AR S R B i
JEHERE [J] . W, 2021, 33 (9): 902-905.

YANG X L, XU G H, HU Z F, et al.Progress of follow—up re-
search on rehabilitation of stroke patientsafter discharge [J] .Prev
Med, 2021, 33 (9): 902-905.

[ R I S SR T - S i B W N | RS VR e o
AR R 5 B I I A B B X SR AT (0] . A M
gk, 2020, 17 (8): 446-454.

HU Y H, LUY, WANG L C, et al.Strategies analysis on preven-
tion and control of cerebrovascular diseases based on the data of
10-year mortality and 8-year morbidity in Suzhou [J] . Chin J
Cerebrovasc Dis, 2020, 17 (8): 446-454.

R BEI: 2022-04-01 fEEIBHEA: 2022-06-10 ZAX4%E: ki



