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[ Abstract | Objective: To explore the hepatoprotective effect and the mechanism of Buzhong Yiqitang
(BZYQT) on mice with acute liver failure induced by Concanavalin A (ConA). Method: A total of 80 mice were
randomly divided into normal group, model group, Cyclosporine A (CsA) group, BZYQT low and high dose group
(10.5, 21 g-kg™'), 16 mice per group. All the mice except for normal group were injected intravenously with

15 mg-kg™' ConA. The treatment group mice were orally administrated with BZYQT, or intravenously
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administrated with 50 mg - kg ' CsA 30 min post ConA injection, normal and model group mice were orally
administrated with ddH,O at the same time. Blood, liver and spleen were collected 3 and 10 h post ConA
injection. Cytokine levels of tumor necrosis factor alpha (TNF-«) , interleukin-6 (IL-6) , interleukin-12 (IL-12),
interferon-gamma ( IFN-y) and monocyte chemoattractant protein-1 ( MCP-1) in the serum were detected with
cytometric bead array. The alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) levels in the
serum were analyzed with fully automatic biochemical analyzer. The pathological changes of liver tissues were
observed by hematoxylin-eosin ( HE) staining. The activation of splenic CD4 " T lymphocytes was analyzed by flow
cytometry. The expression and phosphorylation of extracellular regulated protein kinase 1/2 (ERK1/2) and p38
mitogen-activated protein kinase (p38 MAPK) was analyzed by Western blot. Result; Compared with normal
group, model group showed higher levels of ALT and AST in the serum (P <0.01), obvious pathological damage
of liver tissue, higher levels of TNF-o, IL-6, IL-12, IFN-y and MCP-1 in the serum (P < 0.01), higher
expression of IL-2, TFN-y and IL-4 CD4 " T lymphocytes in the spleen (P < 0.01), and elevated levels of
phosphorylation of ERK1/2 and p38 MAPK (P <0.01). Compared with the model group, BZYQT high dose
group showed decreased levels of ALT and AST (P < 0.05, P <0.01), reduced liver injury, decreased levels of
TNF-a, IL-6, IL-12, IFN-y and MCP-1 in the serum (P <0.05, P <0.01), reduced level of IL-2 and IFN-y
CD4 " T lymphocytes in the spleen (P <0.05, P <0.01), and reduced levels of phosphorylation of ERK1/2 and
p38 MAPK (P <0.05, P<0.01). Conclusion: BZYQT has a protective effect on mice with acute liver failure
induced by ConA. The mechanism may be through inhibiting ERK1/2 and p38 MAPK signaling pathways, thereby
reducing T lymphocyte activation and inflammatory cytokine secretion.

[ Key words | Buzhong Yiqitang; acute liver failure; inflammatory cytokine; T lymphocyte
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2.8 HitEsr At ARSI R s 4 H R GraphPad
Prism 7 8AFHEAT % 0 0o T BERERH 2 £ 5
FoR, R BN R 7 200456 Tukey s ki 50 9 17
ZH M L, P <0.05 Fom R BAG I X



5526 B 1 FESXLEAFFIERE Vol. 26, No. 1
2020 4E 1 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020
3 &R *x1 #HPHESFH(BZYQT) 33 ConA H A MAFFiB/NR M iF ALT

3.1 X ConA g 201 % v /N BRIl ¥ I 2 g /K P
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Table 1 Effect of Buzhong Yigitang ( BZYQT) on serum levels of

ALT and AST in ConA-induced acute liver failure mice(x +s,n =8)

U-L°!
241 571 /g kg ™! ALT AST
EH - 27.9 4.0 88.6+8.8
LAY - 2025.1+563.1" 2270.0 +614. 3"
WA A 0.05 104. 4 £35.59 300.3 £72.9%
W 10.5 1779.3 £391.2  1941.2+523.7
21 159.2 +26. 8% 183.0 £23.3%

E:SERAILEY P <0.01; 5EAE LEY P <0.05,7 P <
0.01(%£2~3F).

b R 25 S e AR e AT A TR A5 A S R LB
AR AN R AT A IR BE . WAL 1

g t2)

3%
¥
*

ALIEHF B ARALE s C. CsA 25 D. b 25 A ARG i 2 B b 45 i i (181 2 1))
B 1 #HiESiF3T ConA B2 =B/ RAFALIRGHFM(HE, x200)
Fig.1 Effect of BZYQT on pathological damage of liver tissues in ConA-injected mice ( HE, x200)

3.3 X ConA F 2 3 vt /)N B A 4 440 i DXL 3 0
MsZm 5 OE R 4L LR, AL AL N BUIML T TNF-a,
IL-6,1L-12 , IFN-y 1 MCP-1 % ¥ B 2 7 & (P <
0.01) ; S RIL] Ldsg, CsA 4L AT 25 <37 77 40

TNF-a,1L-6,1L-12 , IFN-y F1 MRP-1 7K 5F- 35 B &5 B A%
(P<0.05,P <0.01), ki 25 SO AIRGR B 40 1L-12 7K
RS (P < 0.05) , HoAth 46 br 5 B8 41 L 35 TE W]
xR, W2,

F2 HP:@KRFHI ConA AN FIB/NRMFEHREEF TNF-a,IL-6,IL-12,IFN-y, MCP-1 K EHIF M (x £5,n=8)
Table 2 Effect of BZYQT on cytokine levels of TNF-a, IL-6, IL-12, IFN-y and MCP-1 in ConA-induced acute liver failure mice(x +s,n =8)

mg-L’]
21 5 FlHE /g kg ! TNF-« 1L-6 IL-12 IFN-y MCP-1
E# - 0. 007 +0. 001 0. 025 0. 009 0. 002 0. 001 0. 006 +0. 001 0. 024 +0.010
T Y - 0. 544 +0.049" 2.084 +0.052" 0.204 0. 056" 0.772 +0. 151" 4,961 +0.119"
FHZE A 0.05 0.241 0. 038" 0.561 £0.043% 0. 125 +0.021% 0. 187 £0.049% 1. 649 £0.313%
Wi 10.5 0.456 +0. 228 1.815 +0. 474 0. 168 +0.039% 0.621 £0.254 3.645 +1.824
21 0.203 +0.036% 0.632 +0. 104% 0.110 +0.013% 0.379 +0. 0827 1.801 +0. 168

3.4 X ConA 2t JIF v /N BRUBE T ik 2 40 i
WA R 5 OE R 4l b, AR A RO T
CD4* T kL 41 i L2, IFN-y I IL-4 3535 5 2% |
P (P<0.01); 5H AL H#, CsA H/NFL CD4* T

R AR A T2, IFN-y F1 IL-4 3235 8.3 F R (P <
0. 01) 5 b 2 7 1R ) ik 41 5 80 R 41 L B TE W)
25 4 b 22 S 5 ) 4 TL-2 A IFN-y 33K B &
T (P<0.05,P<0.01), W33,
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F3 WPESFHI ConA AR RIB/NREE T #EHHEH
TIL-2,IFN-y,IL-4 RiZH M (x £s,n =8)
Table 3 Effect of BZYQT on expression of IL-2, IFN-y and IL-4 in

T lymphocytes in spleen of ConA-induced acute liver failure mice

(x+s,n=8) ng-L~!
5] /jjf" IL-2 IFN-y L4
EH# - 0.8+0.1 0.3+0.1 0.2 0.0
LA - 29.1+0.9" 4.2+0.3" 55=x0.6"
FZE A 0.05 .1+1.2" 0.820.1¥ 1.9=+0.19
b2 10.5 25.5+2.8 3.8+0.4 5.6+0.8

21 14.4+1.1 1.5+0.3" 4.9x0.3

3.5 XF ConA B &k IF 5238 /N BUIFIF ERK1/2 J
p38 MAPK {5 %5 3d f 52 5 1 % 41t 3%, 152 78
2 /N ERK1/2, p38 MAPK ik 1k 7K F i 3 |
W(P<0.01); 5HER Y L4, CsA 4] p-ERK1/2 /K

I RRAG, A 25 R N &= 4l p-ERKL/2
p_p387j(qzﬁ%‘lz%/ﬂf§(P<005’P<001)o J@EZ,
#4,

ERK1p S —— 42 kDa
W w— g 44 kDa
- s 42kDa
PERKL2 s D G WP W  441Da

P38 MAPK ' WS wamw s s 40 kDa

p-p38 MAPK T — — — 40 kDa
GAPDH U weee SEES SIS g 36 kDa

A B C D E

B2 &HNRIFHEALA ERK1/2,p38 MAPK,p-ERK1/2,p-p38 MAPK
ERRIERK
Fig.2 Electrophoresis of ERK1/2, p38 MAPK, p-ERK1/2, p-p38

MAPK protein in liver of mice in each group

x4 HPHIKRFHI ConA HRMFRIBNRFEAL ERK1/2 % p38 MAPK EARZERBEBUMIIM (v +5,n=3)
Table 4 Effect of BZYQT on expression and phosphorylation of ERK1/2 and p38 MAPK in liver of ConA-injected mice(x +s,n=3)

Ay HH/g-kg™! ERKI/GAPDH p-ERK1/GAPDH  ERK2/GAPDH  p-ERK2/GAPDH  p38 MAPK/GAPDH p-p38 MAPK/GAPDH
E 3 - 0.33 +0. 06 0.09 0. 02 0.46 +0. 08 0.22 +0. 04 0.45 0. 07 0.23 0. 04
Y - 0.33 £0.05 0.26 0. 04" 0.43 £0.05 0.62 £0.11" 0.54 +0.09 0.50 0. 08"
FHLZE A 0.05 0.35 0. 07 0.19 0. 04% 0.50 0. 09 0.49 £0.05% 0.50 £0. 07 0. 49 0. 06
MR 105 0.31 £0.05 0.32 +0.05 0.44 £0.08 0.46 0. 10 0.41 +0.06 0.54 +0.07
21 0.28 0. 04 0.15 =0. 03% 0. 40 0. 07 0.27 +0. 06" 0.40 0. 06 0.07 0. 02%
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