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Improvement of cryptotanshinone on hepatic encephalopathy in rats with cirrhosis
induced by lipopolysaccharide

FANG Yue, ZHU Bei-lin, ZHANG Yuan
Department of Pharmacy, Shanghai General Hospital, Shanghai 200080, China

Abstract: Objective To study the improvement of cryptotanshinone on hepatic encephalopathy in rats with cirrhosis induced by
lipopolysaccharide (LPS) and to explore its mechanism. Methods SD rats were randomly divided into control, model, and
cryptotanshinone (5, 15, and 45 mg/kg) groups, and each group had 15 rats. Rats in model and cryptotanshinone groups were sc
administered with 40% CCly olive oil solution 0.3 mL/100 g (double dosage in first time), and were established liver cirrhosis
models. And rats in control group were sc administered with the same volumes of 40% CCl, olive oil solution, twice per week. The
drugs were administered at the end of the 10th week of the experiment. Rats in cryptotanshinone groups were ig administered with
cryptotanshinone 5, 15, and 45 mg/kg, and those in control and model groups were ig administered with the same volume of normal
saline. The treatment were carried out once daily, and lasted for 2 weeks. Rats in model and cryptotanshinone groups were iv
administered with LPS 2 mg/kg to induce hepatic encephalopathy models. And rats in control group were iv administered with the
same volumes of stroke-physiological saline solution. Histopathology of liver in rats was observed. Levels of liver index alanine

aminotranferease (ALT),aspartate aminotransferase (AST), and blood ammonia were determined by blood biochemical method. Levels
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of endotoxin in serum were determined by ELISA method. Hepatic encephalopathy stage and nervous behavior were studied. BrdU
staining of hippocampal nerve cell was observed, and positive rates were calculated. Brain-derived neurotrophic factor (BNDF)
express was determined by Western blotting method. Results Histopathology of liver in rats from cryptotanshinone groups were
obviously improved, and levels of ALT and AST in serum were significantly decreased (P < 0.05, 0.01) compared with model group
which presented a certain dose-related. Compared with model group, levels of blood ammonia and endotoxin in rats from
cryptotanshinone groups were significantly decreased (P < 0.05, 0.01) with dose-dependent manner. Hepatic encephalopathy stage
scores and reflection score of rats in cryptotanshinone groups (especially 15 and 45 mg/kg groups) were better than those of model
group (P < 0.01). Regeneration ability of hippocampal neural cell in rats from cryptotanshinone groups were promoted, and BrdU
positive cells were obvious in cryptotanshinone 45 mg/kg group. Compared with model group, BrdU positive rate of hippocampal
nerve cell in rats from cryptotanshinone 15 and 45 mg/kg groups were significantly increased (P < 0.05, 0.01) with a certain
dose-related. Compared with model group, BNDF express was significantly increased with the increase of cryptotanshinone dose.
Conclusion Cryptotanshinone has significant improvement on hepatic encephalopathy in rats with cirrhosis induced by endotoxin,
whose mechanism may be related to improvement of liver index, decrease of levels of blood ammonia and endotoxin, improvement

of hepatic encephalopathy stage and nervous behavior, promotion of BNDF expression, and enhancement of regeneration ability of

hippocampal neural cells.
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Fig. 1 Histopathology of liver (HE staining)

2.2 RS-SR4 AN A B AT I B8 RO 22 Mg

Lt AL b, AR oK B Zh RE A5 T d A
BIRA B, ALT. AST /KTFHET S (P<
0.01). BEFZSE4L R RME h ALT. AST /KT
BRI W] BFRAL (P<0.05. 0.01), JF5BL— & /7
ARG . FEOR BRSSO I s K BRI I 2
HAUEEEM. W& 1.
2.3 BRASEXAFERFEARLS. AFHKEH
=AU

xR ALt g, BRI ZE . NEEFEK
SEREE TR (P<<0.01). B PR 2H ok B i 5 -
P EE KPR LU IR 4 W 2 PRI (P<<0.05. 0.01),
T HA R . SR B PSS E

F1 BRASEMFERNEXRLEH ALT #1 AST K F
B ( x£s, n=15)
Table 1 Effect of cryptotanshinone on levels of ALT and
AST in serum of rats with hepatic encephalopathy
( Xs,n=15)

45 FE/(mgkg") ALT/U-L™) AST/(U-L™)
X i — 57424835  117.31£17.39
A — 284.56+26.31" 481.44+51.32"
SR ] 5 195.11+16.74" 448.76+42.19"
15 120.32+11.18" 396.32+41.40"
45 93.28+10.48" 342.17+36.74"

AL TP<0.01; SBIRALLE: "P<0.05 "P<0.01
#p <0.01 vs control group; "P <0.05 P <0.01 vs model group
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Fig.2 Regeneration of hippocampal nerve cell in rats with hepatic encephalopathy (BrdU staining)
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Table 4 Comparison on BrdU positive rate of hippocampal

nerve cell in rats with hepatic encephalopathy
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15 1.2540.11"
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#p <0.01 vs control group; P <0.05 P <0.01 vs model group
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