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Effect of Fugan Huaxian Decoction on MAPK signaling pathway in model rats
with hepatic fibrosis
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Abstract: Objective To research the effect of Fugan Huaxian Decoction on MAPK signaling pathway in rats with hepatic fibrosis (HF)
and explore the mechanism of anti-HF. Methods A total of 120 SD rats were randomly divided into control group, model group,
colchicine group and Fugan Huaxian Decoction group (high, medium and low dose groups), with 20 rats in each group. The rats in the
normal group were SD rats, and the rats model in the remaining groups were established into HF rats with syndrome of ¢i deficiency,
poison weakness and blood stasis on the basis of the HF model induced by carbon tetrachloride (CCls). Moreover, the rats were also
received tail clamping, forced swimming, abnormal of starvation and full as well as thubarb gavage. Liver pathology was performed on all
rats after six weeks of modeling. After the validation model was successful, each group was given different doses of gavage, colchicine
group (2 mg/kg), high, medium and low dose groups of Fugan Huaxian Decoction were intra-gastrically administered (67.08, 33.54, and
16.77 g/kg), normal group and model group were given pure water 2 mL/d for three weeks continuously. On the second day of last gavage,

the serum levels of ALT, AST, ALB, LN, HyP and PIIINP were detected in each group. HE staining and Masson staining were performed
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on liver tissues. The expression of ERK1/2, INK1/2 and P38-related protein and their phosphorylated protein in liver MAPK
signaling pathway were detected by Western blotting. The results of quantitative analysis were expressed as p-ERK/ERK, p-JINK/INK,
p-p38/p38 ratio. Results In model group, hepatic tissue cells were severely infiltrated and fibrotic, while, the degree of liver injury and
fibrosis were significantly reduced in other groups. Compared with normal group, the serum levels of ALT, AST, Hyp, LN and PIIINP
in model group were increased significantly, ALB was decreased significantly (P < 0.01), and the protein expression of p-JNK, p-ERK
and p-p38 was increased significantly (P < 0.01). Compared with model group, Fugan Huaxian Decoction decreased serum ALT, AST,
Hyp, LN and PIIINP levels of rats, increased ALB content and down-regulated the expression of phosphorylated protein of p38,
ERK1/2 and JNK1/2, and it showed in a dose-dependent manner, the high dose group worked the best. Conclusion The model of gi
deficiency, poison weakness and blood stasis combined with HF model rats was successfully established. Fugan Huaxian Decoction not

only protects hepatocytes, alleviates liver injury and inhibits HF, but also regulates the protein expressions of p-JNK, p-ERK, p-p38, as

well as inhibits MAPK signaling pathway activation, which may be one of the mechanisms of its anti-HF function.
Key words: Fugan Huaxian Decoction; MAPK signaling pathway; hepatic fibrosis; ALT; AST; ALB; LN; Hyp; PIIINP
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Fig. 1 HE and Masson staining results of rats’ liver after
modeling (x 200)

#F1 KEKXRIMIE AST. ALT. ALB. Hyp. LN. PIIINP /K (X *+s,n=10)
Table 1 Determination of serum markers of AST, ALT, Hyp, LN, and ALB in rats (X *s, n =10)

A5 FE/gkg™) AST/U-L™) ALT/(U-L™) ALB/(gL™) Hyp/(ug:mL™") LN/(ngmL™")  PIINP/(ngmL™)
X — 41.02+3.87 4225+ 790 4037£7.66 7.09+2.14 7430+4.16 9.23+1.81
it — 150004298 151.33£1250" 2491£2.18"  1423+181" 133.02+9.32° 25.11+1.62"
FKALBR 0002  100.184+3.48™* 10321+ 3.51™ 2828+227""  9.68+L11""  107424+1.93"" 13.60+1.10"
P 67.08 79.49+4.657°% 83474 2847 3130£1.83°  847+120™ 92484526 10994238

33.54 96.51+3.73™%  108.14% 5927 2849+1.53™" 9944128  116.10£8.00"" 15.040.70"
1677 106.63+551" 11748+ 7487 2660£0.71"  1225+2.98" 119.194£837° 16.15+ 1,07

SRR P<0.05 “P<001: SEAHE: “P<005 ““P<001, FEM
*P<0.05 **P<0.01 vs control group; “P <0.05 ““P<0.01 vs model group, same as below tables
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Fig. 2 HE staining results of rats’ liver in each group after experiment (x 200)

. s M
100" ym ¢ %100 pm
% 3 2 . -

HFLEF 5 67.08 gke” HIFLA 9 3354 gke! AL 1677 ge

3 BEARAFAE Masson LR (X200)

Fig. 3 Masson staining results of rats’ liver after experiment (x 200)
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Fig. 4 Protein expressions of P-P38, P38, ERK1/2, p-ERK1/2, JNK1/2, and p-JNK1/2 after treatment of Fugan Huaxian Decoction
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#2 KEKXR p-p38. p38 EAFTIEKE (X £s5,n=5)

Table 2 Effects on p-p38 and p38 protein expressions of rats (X *s, n =5)

A HE/(gkg™) p-p38 p38 p-p38/p38
PAgiC] — 0.021 3+0.001 0 0.650 0+£0.010 0 0.032 8+0.001 6
Ay — 0.039 7+0.001 0** 0.666 9+0.009 1 0.059 6+0.002 0**
FRAKAL 0.002 0.033 1£0.001 0**** 0.653 94+0.022 0 0.050 740.001 84*
I 67.08 0.028 3+0.001 3**** 0.6340+0.016 4 0.044 740.002 6™4*

33.54 0.033 6£0.000 9**** 0.662 0£0.015 6 0.050 840.001 8"“*

16.77 0.034 2+0.003 5** 0.667 4+0.0359 0.051 3+0.005 3**
#*3 FAKAR p-ERKI2. ERK ERKIEHEN (X £s,n=5)

Table 3 Effects on p-ERK1/2 and ERK protein expressions of rats (X £s, n =5)

5 7 E/(gkg™) p-ERK1/2 ERK1/2 p-ERK/ERK
PAgiC] — 0.054 4+0.002 7 0.8774+0.013 6 0.062 0+0.003 1
Ay — 0.101 3+0.002 6™ 0.900 3+0.012 3 0.112 6+0.003 7**
FRAKAL 0.002 0.085 640.000 8" 0.882 740.029 7 0.097 1£0.003 2*°*
I 67.08 0.072 240.003 2"4* 0.855940.022 2 0.084 4+0.004 9****

33.54 0.085 740.002 3™4* 0.893 7£0.021 0 0.096 0+0.003 3****

16.77 0.087 3+0.008 9** 0.901 0+0.048 4 0.097 0+0.010 1**
k4 REAR p-INK1/2. INK12 EARKIENENE (X £s,n=5)

Table 4 Effects on p-JNK1/2 and JNK1/2 protein expressions of rats (X £s, n =5)

151 FE/(gkg™) p-INK1/2 JNK1/2 p-JNK/INK
PAgiC] — 0.1614+0.0154 0.578 5+0.008 9 0.279 1+0.027 4
Ay — 0.314 6+0.008 1** 0.593 5+0.008 1 0.5302+0.017 6™
FRAKAL 0.002 0.261 7£0.010 6**°* 0.5820+0.0196 0.449 84+0.120 0**
I 67.08 0.224 1£0.010 0**** 0.56431+0.014 6 0.397 54+0.023 0**

33.54 0.266 2+0.007 2*°* 0.5892+0.013 9 0.452040.015 7%
16.77 0.271 1+0.027 5** 0.594 0+0.0319 0.456 9+0.047 6
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