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Effects of halofuginone on hepatic fibrosis in rats and their mechanism
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Abstract: Objective To investagate the protective effects of halofuginone against liver injury induced by concanavalin A (Con A) in
rats and their mechanism. Methods Rats were divided into control (G1, 8), model (G2, 14), low- (5 mg/kg, G3, 14) and high-dose (10
mg/kg, G4, 14) halofuginone groups. The rats in G1 were iv injected with 300 pL PBS from tail vain once a week, the rats in other
three groups were iv injected with 12.5 mg/kg Con A (in 300 pL PBS) once a week for eight consecutive weeks. Halofuginone was
given in the diet for rats in G3 and G4 after molding and continuous administration for eight weeks after the rats were weighted and
then were put to execution. The biochemical analysis was used to determine alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total protein (TP), and album protain (ALB) in serum while enzyme-linked immuno sorbent assay (ELISA)
was applied for detecting transforming growth factor ; (TGF-p;), hyaluronic acid (HA), and procollagen III (PC-III) levels in serum.

HE and Masson’s trichrome stainings were conducted in liver tissue to observe the pathological variations. Grades of hepatic fibrosis
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were evaluated according to SSS system. Sirus and immunohistochemical stainings were executed for detecting the deposition and

protein expression of collagen 1 (Col I) in liver tissue. Results Compared with the G2, halofuginone could decrease the levels of
ALT, AST, TP, ALB, TGF-B;, HA, and PC-III in serum obviously (P < 0.05, 0.01). Halofuginone could improve the liver pathological
variations of fibrotic rats obviously (P < 0.05, 0.01) and reduce the score of hepatic fibrosis significantly (P < 0.05, 0.01).

Halofuginone treatment could reduce the deposition and expression of Col I protein (P <0.05, 0.01). Conclusion Halofuginone could

attenuate the Con A-induced immunological liver injury and the fibrosis level in rats. The mechanisms possibly contribute to

down-regulating the deposition and expression of Col I protein in liver of rats.
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Table 1 Effect of halofuginone on liver indexes of rats

with hepatic fibrosis (x £ )

Mg i fl L7/ AR iRl
(mgkg )
pagics — 8 4.488 0+£0.002 8
i — 9 5.517 140.005 9"
i L 5 12 5.100240.001 6™
10 13 4.948 8+0.002 9™

Sx R4l TP<0.01  TTP<0.001: SEIRIAILLE: *P<0.05
P <0.01 ""P<0.001vs control group; "P < 0.05 vs model group

2 ELENX BT L KR MIE AT T REFRFRRIRMD (X £ )

Table 2 Effect of halofuginone on liver function indexes in serum of rats with hepatic fibrosis (x +s)

HoH FE /(mgkg") ik 7/ A ALT/(U-L™ AST/(U-L™) TP/ (gL ™) ALB/(gL™")
Xof — 8 50.614+5.02 171.58+14.78  62.67+4.68 34.06+2.52
| — 9 70.61+8.90" 253.05+£37.76"  7428+6.81" 27.61+2.10"
i L i 5 12 64.38+6.26"" 218.73£20.00""  70.67+5.81" 29.38+2.88"
10 13 59.9146.02" 208.68+33.18"  67.46+5.18" 31.5842.59"

x4l "P<0.05 TP<0.01; SHE4IE:. TP<0.05

#p<0.01
"P<0.05 P <0.01vs control group; P <0.05 P <0.01 vs model group
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Table 3 Effect of halofuginone on hepatic fibrosis indexes in serum of rats with hepatic fibrosis (x £ s)

A | FIE / (mgkg™h) L7/ TGF-p; / (ng'L™) HA/(ngL™h) PC-IIT / (pg'L™")
X i — 8 97.86+ 9.39 210.33£33.11 19.72+2.15
il — 9 129.83+20.90" 365.01454.08" 29.64+4.37"
i L 5 12 114.04+ 7.87™ 314.734+45.817 25.7743.13"
10 13 112.24+12.07" 264.06+51.66""4 23.0243.33"4

SRRAE: TP<0.05 TP<0.01; SHMAIHE: *P<005 *P<0.01; FHLE S mgke A *P<0.05
"P<0.05 "P<0.01 vs control group; “P < 0.05 P <0.01 vs model group; 4P <0.05vs halofuginone 5 mg-kg™" group
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Fig. 1 Liver histopathological photograms of rats in each group by HE staining
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Fig. 2 Liver histopathological photograms of rats in each group by Masson staining
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Table 4 Effect of halofuginone on SSS score of rats
with hepatic fibrosis (x £ 5)

41 W Al /(mgkgh) s /ML SSSIFA
X it — 3 0
s — 9 2075+287
L 5 12 13.70+2.45%
10 13 11.30£2.08"4

LA R P<0.001; S5 LA S mgkg ! ALH A *P<0.05
#p <0.001 vs model group; Ap<0.05vs halofuginone 5 mg'kg™" group
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Fig.3 Expression of Col I protein in liver tissue of rats in four groups
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