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[ Abstract | Objective To investigate the protective effects of Wuling capsule on mice with autoimmune hepatitis (AIH).
Methods Mice were randomly divided into control group, AIH model group, Wuling capsule low-dose group (0.5 g * kg '+ d "),
Wuling capsule middle-dose group (1.0 g * kg ' = d "), and Wuling capsule high-dose group (2.0 g * kg ' * d "), with 10 mice
in each group. The Wuling capsule groups were administered with Wuling capsule suspension of different doses orally at a
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volume of 10 mL/kg once daily; the control group and AIH model group were given the same volume of saline by gavage.
After 14 d of administration, mice in the ATH model group and Wuling capsule groups were injected with concanavalin A
(20 mg/kg) via the tail vein, and the serum, liver, and spleen were collected 8 h after injection. Serum alanine transaminase
(ALT) and aspartate transaminase (AST) levels were measured using an automatic biochemical analyzer; hematoxylin-eosin
staining was used to observe the pathological structure of the liver tissue; the contents of interleukin (IL)-6, IL-4, and tumor
necrosis factor (TNF)-a in liver were determined by enzyme-linked immunosorbent assay, and quantitative polymerase chain
reaction was used to determine the relative mRNA expression levels of IL-6, IL-4, TNF-a, Toll-like receptor 4 (TLR4), and
nuclear factor kB (NF-«B) in the liver. Fluorescence immunoassay was used to analyze the expression and nuclear translocation
of NF-kB p65 protein in the liver. Results Compared with the control group, the AIH model group showed abnormal liver
morphology and structure, increased serum ALT and AST levels, increased contents of IL-4, IL-6, and TNF-a in the liver,
upregulated mRNA expression levels of /L-6, IL-4, TNF-a, TLR4, and NF-xB in the liver, and increased nuclear entry of
NF-«B p65. Wuling capsule significantly improved the pathological structure of the liver in AIH mice, reduced serum ALT and
AST levels, decreased the contents of IL-4, IL-6, and TNF-a in the liver and the mRNA expression levels of 7LR4, NF-kB, IL-4,
1L-6, and inhibited the nuclear activation of NF-kB p65. Conclusion Wuling capsule has significant protective effects on ATH
mice, which may be related to the TLR4/NF-«B signaling pathway.
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Con A 7 515k 30 mg/kg i 458 b 55 (8 5%
i, AHUCE /N PPIRAS R 225 12 h B D) Re k(i A%
L HH BN R RE M ATIET- MBS, A
RN AR HIZET K, 8 Con A TSI

Ji B (] T sk /)N, MEIEFE 24 7E Con A 73 40)5 6 h 20 mg/kg . EHTE 8 hfilfE AIH /)N FURARL,
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Tab 1 Effects of Con A injection dose on viscera indexes and liver function indexes of mice

n=5,x*s
Con A
Indicator Control - - -
15 mgekg 20 mgekg 30 mg-kg

Liver index/% 4.1240.21 4.4740.24" 4.5740.22" 4.8240.25"
Spleen index/% 0.3740.04 0.64+0.18" 0.92+0.15" 1.26+0.09”
ALT/(U-L™") 34.0+52 782.3+509.3" 1932.9+1408.7" 2978.2+2428.6"
AST/(U-L™" 107.7£31.1 568.24360.5" 1567.5+866.5" 1592.4+881.4"

'P<0.05, "P<0.01 vs control group. Con A: Concanavalin A; ALT: Alanine transaminase; AST: Aspartate transaminase.

&2 ConA (20 mg/kg) FHEARERE =/ RAESRIEB AT I REFRIRAI /L

Tab 2 Changes of viscera indexes and liver function indexes at different time points after Con A (20 mg/kg) injection in mice

n=5,xts
) Time after Con A injection/h
Indicator Control
4 6 8 12
Liver index/% 4124021 5.41+0.21" 5354+0.37" 51240317 5.03+0.45
Spleen index/% 0.37+0.04 1.30+£0.19" 1.44+0.52" 1.41+0.16" 1.06+0.04"
ALT/(U-L™") 53.4+19.0 563.61+661.4" 1529.1+£1772.1° 23750173837 28245+1816.5"
AST/(U-L™") 185.6+106.2 726.8+584.3" 10509410085 2230.5+19242"  3975.7%£5090.4"

"P<0.05, "P<0.01 vs control group. Con A: Concanavalin A; ALT: Alanine transaminase; AST: Aspartate transaminase.

22 AEZBREIMNAHDRAFALBREFZHEY
v H-EJemZER (B 1) SR, SR/ NI
MEEAgSE R, PRI A IE S, ATH ALRIZ /)N F AT

UL/ INH-S5F 2L, SOAEANMTIR I, KRR R AT
HIMAET s ORI AS R i 2 /N BT B 4
A, B, I S B 5E T

WLC-M

Control ATH model WLC-H

WLC-L

B1 BENRFEAREFETNE (H-EEE, 2003)
Fig 1 Pathology of liver tissue of mice in each group (H-E staining, 200 X)
WLC-L, WLC-M, and WLC-H indicate low-dose (0.5 gekg '+d '), middle-dose (1.0 g<kg '*d ') and high-dose
(2.0 gekg ™ '=d™") Wuling capsule groups, respectively. H-E: Hematoxylin-eosin; AIH: Autoimmune hepatitis.
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oy SXFARAAR L, ATH BARIZ /NS ALT
FTAST /K T (# P<0.01) o 5 ATH 55 A
HARLL, HRBEM . . SRR/ N EUMEE ALT
KRG (¥ P<0.01) , H5flE 49 AST KF-
FEL (P<<0.01) o i 72 Bedeim f f 41 1Y ALT 7KF
ET R (P<0.05) , TR, miE
I AST ZKF- = Tl dl(#P<0.05). W3,

*®3 ARKEX AIH/MRMFE ALT 71 AST KRR
Tab 3 Effects of Wuling capsule on serum ALT and AST
levels in AIH mice

(UL, n=10,x+s

Group ALT AST
Control 34.94+99" 103.6+27.0"
AIH model 2 644.2+804.9 1999.4+1128.4
WLC-L 1042.4412044" 1526.5+643.7°
WLC-M 714.5+599.7" 906.3+341.2"
WLC-H 14445494867  1622.2+908.0°

“P<0.01 vs AIH model group; “P<<0.05 vs WLC-M
group. WLC-L, WLC-M, and WLC-H indicate low-dose
(0.5 gekg '+d™"), middle-dose (1.0 g*kg '*d') and high-
dose (2.0 gekg '*d ") Wuling capsule groups, respectively.
AIH: Autoimmune hepatitis; ALT: Alanine transaminase; AST:

Aspartate transaminase.

24 A R EAAH D LT AL IL-4, IL-6 A=
TNF-o &2 8% S5XTIRAIM L, AL/
U4 4114, 1L-6 A1 TNF-o & & 4 7 5 (3 P<
0.01) ; 5 AIHAIHAHLL, HRRET . Sflad
INUTFEHZR ILA4 , TL-6 1 TNF-a S R ( P<<0.05
5 P<0.01) , HBEER RIS MEIERE G R, W
%4,

F4 ARKREX AIH/PNRFFHALR IL-4. 1L-6 70
TNF-0 &2/
Tab 4 Effects of Wuling capsule on I1L-4, IL-6 and
TNF-a contents in the liver of AIH mice

(ng * mL "), n=10,x=*s

Group IL-4 IL-6 TNF-a
Control 111.4£50.9"  839+529" 2058+1189"
AIH model 182.4+257  15.85+4.77 3 695+820
WLC-L 158.7+37.0 13.78+4.43 325311038
WLC-M  139.6+36.7" 11.1844.04" 28354887
WLC-H 139.0+24.4"  822+2.147 2532+386"

'P<0.05, "P<0.01 vs AIH model group. WLC-L,
WLC-M, and WLC-H indicate low-dose (0.5 gekg '=d "),
middle-dose (1.0 gekg '*d" ") and high-dose (2.0 gekg '*d™ ")
Wuling capsule groups, respectively. ATH: Autoimmune

hepatitis; IL: Interleukin; TNF-o: Tumor necrosis factor a.

25 AR EXAIH D LI IE X & 48 % X B
mRNA % ik 69 % 53R L, ATH # 8 4]
JN B 40 45 TLR4. NF-xB. IL-4. IL-6 1 TNF-a
mRNA £ 5 [ 1H (¥ P<0.05) ; 5 AIH B A
HAHE, AR, T SREA D R4
W) TLR4. NF-kB. IL-4 F1IL-6 mRNA %353 F i
(P<<0.05 % P<<0.01) , Fi 7 JiK 2& o 57 = 4 1)
TNF-o mRNA ik Tl (P<0.05) . WL#% 5.
2.6 AR A ATH N ST 4848 NF-kB p65 A4
#MAEG YR WK 2 PR, SXTIRAIAHE, AIH B
AU/ R SR 0O C ] 3R, 20 A% 52 W) i
PS5, IR AIZH NF-xB p65 7641 i k% N
AR mNERL. 5 AIHERAMI, TR
HALEF SR DB s/, HE 50t 2L
EIEAMAZRNE, BB

®5 HRKREN AIH/NRFFAERERRXER mRNA RiZHIF00

Tab 5 Effect of Wuling capsule on mRNA expression of liver inflammation genes in AIH mice

n=10,x*s
Group TLR4 NF-xkB IL-4 IL-6 TNF-a
Control 1.02+0.93 1.03+1.31° 0.97+0.80" 1.03+1.06" 1.03+1.42"
AIH model 3.3242.60 6.24+3.89 2594136 22.92+23.76 10.93+9.23
WLC-L 0.81+1.17 2.01+1.58 0.70+0.98 5.51+5.85 4.81+4.34
WLC-M 0.874+0.77° 231+1.62" 0.49+0.54" 6.96+5.92" 4774293
WLC-H 0.354+0.27 2.38+2.83" 0.28+0.28" 5.47+3.45 8.36%5.16

"P<0.05, "P<0.01 vs AIH model group. WLC-L, WLC-M, and WLC-H indicate low-dose (0.5 gekg 'sd™"),
middle-dose (1.0 gekg '+d™") and high-dose (2.0 g*kg 'd ") Wuling capsule groups, respectively. ATH: Autoimmune hepatitis;
TLR4: Toll-like receptor 4; NF-kB: Nuclear factor kB; IL: Interleukin; TNF-a: Tumor necrosis factor a.
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Control

WLC-M

ATH model

WLC-L

WLC-H

B2 ARKEXT AIH /NRIFHAL NF-kB p65 NZETEHIZIE (RE5itx,

200X)

Fig2 Effect of Wuling capsule on liver NF-kB p65 nucleation activation in AIH mice (immunofluorescence, 200 <)

WLC-L, WLC-M, and WLC-H indicate low-dose (0.5 g+kg 'ed '), middle-dose (1.0 gekg '*d ') and high-dose

(2.0 gekg '+d™") Wuling capsule groups, respectively. AIH: Autoimmune hepatitis; NF-kB: Nuclear factor kB.
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