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Abstract:

[Background] Natural product sanguinarine chloride (SC) can significantly alleviate liver fibrosis
and acute liver injury in mice, but whether it has a protective effect on mouse liver injury caused
by sodium arsenite (SA) has not been studied.

[Objective] To verify if SC may present preventive and therapeutic effects on SA-induced liver in-
jury in mice.

[Methods] A total of 140 SPF male Kunming mice were randomly divided into two sub-studies,
which included a prevention sub-study and a treatment sub-study. In each sub-study, a blank
group (normal saline), a model group (5 mg-kg™* SA), and a positive control group (11.375 mg-kg™
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bicyclol and 182 mg-kg ™ glutathione), as well as SC low, medium, and high dose groups (25, 50, and 100 mg-kg™") were arranged with 10
mice in each group. In the prevention sub-study, the blank group was given normal saline, the model group was given SA, and the other
groups (the SC low, medium, and high dose groups and the positive control group) were given the corresponding treatment 30 min before
gavage of SA, once a day, for 28 d. In the treatment sub-study, except for the blank group which was given normal saline, the other
groups were given SA for 28 d, then the model group was given normal saline, and the other groups were given the corresponding treatment
every day for 28 d. After the experiment, the mice were sacrificed to evaluate selected physiological and biochemical indicators in serum
and liver tissue and to observe histopathological changes after HE staining.

In either sub-study of preventive effect or treatment effect: compared with the blank group, body weight, liver weight, liver co-
efficient, as well as serum alanine transaminase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), malondialdehyde (MDA),
glutathione peroxidase (GSH), and superoxide dismutase (SOD) among all SC groups were not significantly different (P > 0.05); but compared
with the model group, the SC groups showed increased body weight (P <0.01), decreased liver weight and liver coefficient (P <0.01), re-
duced ALT, AST, TBIL, and MDA (P <0.05 or P<0.01), and increased GSH and SOD with (P<0.05 or P<0.01) or without significance; com-
pared with the positive control group, no differences were found in the above indicators (P > 0.05). The result of histopathological evaluation
showed that the SC groups had a clear liver lobule structure, neatly arranged hepatic cords, and less infiltration of inflammatory cells.

SC has both preventive and therapeutic effects on SA-induced liver injury in mice.

sanguinarine chloride; liver injury; arsenic poisoning; preventive effect
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Table 1 Changes in body weight, liver weight, and liver coefficient of mice (x + s, n=10)

a5 FRFHERIAR JATT R RAR
ZH 7! = ” = -
xE/g FFRERRE/g FFAE R %8/% KE/g FFRERRE/g FFAE R #/%
ey = 48.92+2.45 1.64£0.20 3.56+0.402 52.48+2.97 1.76+0.17 3.3640.259
JERULE 35.02+1.18" 2.06+0.01" 5.90+0.203" 39.45+2.22" 2.17+0.09" 5.52+0.270
IIREZLE 45.02+2.41% 1.49+0.09% 3.10£0.210" 49.37+1.81% 1.71#0.10% 3.59+0.388"
B HBAA 48.12+2.40" 1.3740.07" 3.0340.254" 50.37+3.85" 1.70+0.16" 3.40£0.324"
SCIRFTIE4A 46.32+1.63" 1.55%0.22" 3.19+0.509" 48.2043.84" 1.83#0.11% 3.45£0.312"
SCHFIELA 46.70+2.42" 1.4240.12% 3.04+0.271* 49.00+2.78" 1.74+0.35" 3.400.550"
scafIE4 48.68+2.13" 1.39+0.08" 3.00+0.253% 49.58+2.18" 1.73+0.21% 3.36+0.192%
F& 25.96 19.41 55.85 12.28 4.80 32.05
PE <0.001 <0.001 <0.001 <0.001 0.001 <0.001
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MM RARS: 5ZAALR, BRI A/ NEm
& ALT. AST. TBIL £F(P<0.01), BRIEXTEBLA K sC &
FIZHYTER(P>0.05); T SEBANELL, PHMEXT
BAK sSCEFEH /R IME ALT. AST. TBIL Fp&

(P<0.01); SCEFNELHSMAMXRAZBIITLER
(P>0.05)0 BIT R A: /NRIME ALT. AST. TBIL
T ST RAFTIEM, FE sc FIER S, HE
METREED, ERIEK 2

&2 /MREIMFEDS ALT, AST. TBIL T (x+s, n=10)
Table 2 Changes in serum ALT, AST, and TBIL in mice (x £ s, n=10)

B FRBIRURIAR AT RIAR
ALT/(U-LY) AST/(U-L) TBIL/(umol-L™") ALT/(U-LY) AST/(U-L™) TBIL/(umol-L™?)

=H4A 62.55+15.31 76.995.90 23.60+2.96 45.49+10.01 76.88+11.45 10.01+2.46
1ERILE 125.05+10.90" 146.5249.24" 48.18+4.15" 78.9547.57" 147.84+29.06" 18.04+4.65"
PAGZN:EP] 79.29+7.46" 83.98+7.51" 23.95+5.88" 59.87+4.74" 89.65£8.26" 12.58+1.43"
AERA 77.68+11.08" 82.12+8.31" 21.29+4.92* 54.68+3.20" 80.708.65" 12.20+1.64"
SCIRFIE4A 78.74+7.46" 79.93+11.73% 26.58+6.88" 54.88+4.98" 87.0246.76™ 12.60+2.20"
SCHFIE4A 77.68+6.51% 75.35%5.80" 22.60+3.27% 53.8616.46" 82.24+4.58" 11.74+1.76"
sCEIEA 76.40£3.62" 70.22+3.06" 20.52+0.67" 48.25+10.61" 81.33%4.22" 10.44+2.83"
Ff& 20.57 55.28 22.47 11.45 20.95 5.56
PE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

[ ]1**: STEALE, P<0.01; SERALLIR, #: P<0.05, ##: P<0.01,

2.3 FF4HLEA MDA, GSH. soD BEE{L

M RARH: STHALR, REA/NRAF
2040 MDA EF+(P<0.01), GSH #1 sOD FF&(P<0.01),
FRMESTERAR sC ZFIEAWTER(P>0.05); M5
EEAMLL, BT RA R sc BFIEH/NRIFAR
MDA T~B#, GSH #1 sOD EF(P<0.05 8% P<0.01) =

FARBEE,; sc EFIE2HASHUENRAZBIHNEESR
(P>0.05), BT MRAFTH: /NEIFHL MDAL GSH.
SOD AR T ST RIAFTAEM, FEE sCc FIZ
F=, MDA £ T3S, i GSH # sob N2 EFH#E%E,
ZERNEK 3,

= 3 /NEFELH MDA, GSH. SOD T (x+s, n=10)
Table 3 Changes in MDA, GSH, and SOD in liver tissues of mice (x £ s, n=10)

w5 FABARUREAR BT RRAR

MDA®/(umol-g™) GSH”/(umol-g™) soD*/(u-g™) MDA®/(umol-g™) GSH"/(umol-g™) soD?*/(u-g™)
=RA 14.69£3.68 26.78+10.98 141.12+36.82 9.0942.17 39.81+16.04 90.46%9.17
P tithiz| 27.54%4.23" 11.06+1.42" 87.63£17.00" 20.14+4.14" 16.61+1.42" 45.44%7.72"
PUEZNiEY] 18.69+2.48" 18.64£3.20 119.00+15.39 11.73+1.49" 25.08+3.70% 82.06+6.54"
Bt ERA 17.20+4.85" 19.17+2.81 117.89+9.01 11.07+1.55% 26.54+4.20" 80.846.34"
Neiwiili-=| 16.22+4.48" 19.7242.92 114.62+7.82 11.84+2.53" 31.53£5.42" 73.91£19.13%
SCHIFIEA 16.13+2.27" 20.59+4.64 122.09+18.53 10.07+1.14* 32.0915.83" 75.47+18.24"
sCETIEA 15.74+0.61% 22.8315.45" 146.12+30.95" 9.74+1.33% 34.5749.06" 75.55+14.34"
Ff& 8.64 4.72 4.46 18.58 5.23 7.24
PE <0.001 0.001 0.002 <0.001 <0.001 <0.001

[E]** S=BRALIR, P<0.01; SIEEALLIL, #: P<0.05, ##, P<0.01, A1 LIERT,
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3 e
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KARFA sA B s/ NERHGIRE, 4R
B, KB smgkg B SAEB R, /NEHIVEDNE T
B, BEREER, KRB EREE RV EFER, ZER
R BEX/NREESHIER. #—FNE/NEE
B, K MEKERK, FIERHEAS, 5 zhong FH
RER—, R EEUN R AR A& B 2 I A T,

AR, AT EEFETHARRP, MAY
80%HY AST FZIE T LKA, H AT 2R AT, 4
AR B9 3B M 8 00, ABARBIN RY ALT. AST BRI,

HEAR MBI EEFRL; sCi. . SFI24AAF
INHEIERIE R, FFRAYREST, KIEAMRE
D WE 16

\:.‘ Fosk

TH4; B: {RAA; ¢ WIFEZLE; D: ABLERRAE; E: sCRFIEA; F: c RFIE4AR; G: SC HFNEH,
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1 PMEFALRERESET N ERNE (HE &)

Figure 1 Pathological changes in liver tissues of mice under microscope (HE staining)
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