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ABSTRACT OBIJECTIVE: To study the improvement effects and potential mechanism of chelidonine on CCl-induced hepatic
fibrosis model rats. METHODS: According to the random number table method, a total of 48 rats were randomly divided into
normal control group, model group, chelidonine low-dose, middle-dose and high-dose groups (0.125, 0.25, 0.50 mg/kg), positive
control group (Liver-protecting tablet, 0.42 g/kg), with 8 rats in each group. Except for normal control group, other groups were
given CCli-olive oil solution intraperitoneally for 8 weeks to induce hepatic fibrosis model. From the fifth week of modeling,
normal control group and model group were given water intragastrically; administration groups were given relevant medicine
intragastrically, once a day, for consecutive 10 weeks. After last intragastric administration, hepatic index of rats was calculated.
The levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and hyaluronic acid (HA) in serum and the level
of hydroxyproline (Hyp) in liver tissue were determined. The staining of collagen fibrin in rat liver was observed. The protein
expression of a-smooth muscle actin ( a-SMA) , microtubule-associated protein 1 light chain 3 (LC3) and p62 as well as the
phosphorylation level of phosphoinositide 3 kinase (PI3K) ,protein kinase B (Akt) and mammalian target of rapamycin (mTOR) in
liver tissue were determined; mRNA expression corresponding to above protein were also determined. RESULTS: Compared with
normal control group, the hepatic index, the serum levels of AST, ALT, HA and Hyp, the percentage of positive staining area for
collagen fibrin, the mRNA and protein expression of a-SMA and LC3- Il were increased significantly (P<<0.05). Protein
expression of p62, phosphorylation levels of PI3K, Akt and mTOR as well as mRNA expression of p62, PI3K, Akt and mTOR
were significantly down-regulated (P<<0.05). Compared with model group, phosphorylation levels of PI3K and mTOR were
decreased significantly in chelidonine low-dose group (P<<0.05). The changes of above indexes in chelidonine middle-dose and
high-dose groups (except for liver index, HA level in middle-dose group) were reversed significantly (P<<0.05).

CONCLUSIONS: Chelidonine can attenuate CCl-induced liver fibrosis in rats; the mechanism of it may be associated with

activating PISK/Akt/mTOR signaling pathway and inhibiting autophagy.
KEYWORDS Chelidonine; Hepatic fibrosis; PISK/Akt/mTOR signaling pathway; Autophagy
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Akt Fif: 5'-TGGACTACTTGCACTCCGAG-' 155
Tiif: 5'-CGCAGAACGTCTTCATGGTG-3'

mIOR i 5'-TGGCTTCTAAGTCTACCACGAC-Y' 356
Fif: 5'-GAGGTCCTGACATTCCCTGATT-3'
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Tiif: 5 -GAAGGCAGCCCTGGTAACC-Y
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F2 FHEAXRAEHAME R AST ALT . HA X FJll
EER(xts,n=8)
Tab 2 Liver index, serum levels of AST, ALT and
HA of rats in each group(x+s,n=38)

Eibl JFREL % AST,U/L ALT,U/L HA, pg/L

R 237£0.10 2878+2.60 44394599 89.12£10.73
it 3814024° 8381653 1065511317 161.57£16.07°
FUEEMIEAES 3632029 79934767 10277£1400  156.58£15.62
FIEEWTARS 3521021 713785 922610407 14006% 12,11
FUBEMERES 3065017 6133453 71685628 12383£1092°
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T 5 I IR L, * P<<0.05; S RTRIL [ A, *P<<0.05

Note: vs. normal control group, * P<<0.05; vs. model group, "P<<

0.05
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Tab 3 Level of Hyp and the percentage of positive
staining area for collagen fibrin in liver tissue
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415 Hyp, pg/g TR 4 PR B A, %
EH IR 974241246 100.00+ 14.46
ouitl 162152 664267931
ELiERie 259.49+23.13 5783446556
PR R4l 23822+ 1921° 516.09+59.75°
ElEd Tl 179.60+15.83° 29040+ 33.63°
gl 21230+ 19.60° 395.63£20.65°
T IR R IR oA, *P<<0.05; SRR [hds, *P<<0.05

Note: vs. normal control group, * P<<0.05; vs. model group, ‘P<<
0.05
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PR 2 2 T B T 4 b3S 2 FRAIR (P<<0.05) o KR
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Fig 1 Micrograph of collagen fibrin staining in liver

B U

tissue of rats in each group (VG staining, x400)
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JH- 2 20 PIBK . mTOR ) 2 1B R Tk K - 38 8 25 T &
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24U 0-SMA [ LC3- T 2 1 R ik K V34 8 2 FR AL (P<
0.05) , p62 2K 14 35 7K F- 1 PI3K . Akt ,mTOR ) & 1
PR Ak K F- 24 8 25 T (P<<0.05) o 4% 2 K RUIF 41 41
a-SMA | LC3- 1T . p62 F1 PI3K/Akt/mTOR 15 5 i % AH 5%
IR L UK L] 2, 38 11 3R KT LB R 1k K
e 25 02 4,
35 KRAFARFB a-SMA, LC3, p62 F1 PISK/Akt/
mTOR {5 518 & 18 X E E mRNA RiAKFE

5 IE O B2 B AR AL R P 21 o-SMA |
LC3 mRNA FKiE7K-F-34 1 2 T 5 (P<<0.05) , p62 .\ PI3K |
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Fig 2 Electrophoretic map of the expression of

a-SMA, LC3-1I , p62 and PI3BK/Akt/mTOR

signaling pathway related proteins in liver

BRI X AR

tissue of rats in each group

F4 BAKXRIFALHa-SMA LC3-1 p62 EARIX
7k FF0 PIBK . Akt . mTOR K BB L 7K F T E
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Tab 4 Protein expressions of a-SMA, LC3- [I and
p62 and phosphorylation levels of PISK, Akt
and mTOR in liver tissue of rats in each group
(x+s,n=8)

0-SMA/ LC3-1/ p-mTOR/

ikl - -

415 CAPDH  cappy  POY/GAPDH pPIK/PBK pAkvAk T b
EEH R 0291004 0182004 088£010 0932009 1334016 1572015
i 099£0.12° 076£0.07 049£006° 040£0.06° 0312006" 0.79£0.10°

ARG 088£0.12 0742008 063007 056+0.08° 037£007 1.07£012°
FUESERAAIRA 0681009 0572005 070008 0604007 0.66+0.10° 130£0.11°
AEEIEAEA 0644008 0464008 073£009° 0631008 081£0.11° 130£013°
PR R 067£009° 0.63£007 065008 0774009 086£0.11° 139£0.15°

TE: IR BRE L4, " P<<0.05; S EIZE LA, "P<<0.05
Note: vs. normal control group, *P<<0.05; vs. model group, ‘P<<
0.05

JFH4 P a-SMA . LC3 mRNA ik /K2 i AR (P<
0.05),p62 . PI3K , Akt ,mTOR mRNA & k7K -5 & 2 7+
1 (P<<0.05) . £ 20K BUH4H 4 1 a-SMA (LC3 ., p62 Fil
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Fig 5 mRNA expression of a-SMA, LC3, p62 and

PISK/Akt/mTOR signaling pathway-related
gene in liver tissue of rats in each group(x + s,
n=28)
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