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Evaluation on three short-ter m animal models of alcoholic liver disease
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Abstract: Alcoholic liver disease (ALD) includes a spectrum of disorders ranging from asymptomatic
steatosis, acoholic steatohepatitis (ASH), fibrosis and cirrhosis.  According to epidemical statistics, ALD has
been ranked as the second major cause of liver diseases in China.  Many animal models have been made in
the study of potential therapies. However, in most of the models, the pathological changes are not aways
consistent with those in patients. There are three widely used short-term animal models of ALD: the acute
acoholic liver injury model, Gao-binge steatohepatitis model and CCl ,-alcohol diet induced liver fibrosis model.
In this study, we evaluated the pathological responses of these models and compared the responses with the
clinical parameters. The liver/body weight ratio was increased and liver histological lesions were induced in
alcoholic groups in the three models, while the levels of biochemical parameters and inflammatory factors
were affected by different type of treatments. In the acute alcoholic model, the mRNA levels of interleukin-6
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(IL-6) and C-C motif chemokine receptor-2 (CCL2) were surprisingly decreased, which was consistent with the
transcriptome profile in patients (P <0.05), but the serum ALT and AST level, were not changed. In Gao-binge
model, both AST/ALT and triglyceride levels were significantly induced by alcoholic consumption ( P <0.05),
along with the gene expression levels of hepatic IL-6 and CCL2 (P<0.05). These data were similar in tendency
to the pathological indicators of hepatitis patients. In liver fibrosis model, although histological section indicated
obvious fibrotic lesion and little lipid accumulations, other indexes were barely changed. In conclusion, the
Gao-binge model induced similar pathological patterns to those of steatohepatitis patients. Gao-binge model
might be ideal for study of ALD, especially acoholic steatohepatitis. In addition, we also found that hepatic
gene expression of CCL2 was impacted differently at various stages of ALDs, which can be considered as a

potential biomarker.
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Figure 1

Under acute alcohol exposure, liver histological lesions was induced, along with the decreased gene expression levels of

hepatic IL-6 and CCL2. C57B/6 male mice (18-20 g) were challenged with acute exposure three times during 24 h.  A: Growth curve,
liver weight and liver/body weight ratio of mice; B: Histological analysis of liver samples; C: Serum ALT and AST levels; D: TG levels
in serum and liver; E: The hepatic mMRNA levels of IL-6 and CCL2; F: The whole blood mRNA levels of IL-6 and CCL2 in trial subject

exposed to single intake of orange juice and alcohol.
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Figure 2 Chronic-plus-single-binge ethanol feeding induced liver injury, inflammation and fatty liver.  Ethanol-fed group (24-28) g
was alowed free access to HFD+EtOH for 10 days, and control group was pair-fed with the control diet. At day 11, ethanol-fed and

pair-fed mice were gavaged a single dose of ethanol (5 g-kg™) or isocaloric maltose dextrin. A: Growth curve, liver weight and
liver/body weight ratio of mice; B: Histological analysis of liver samples; C: Serum ALT and AST levels; D: TG levelsin serum and liver;
E: The hepatic mRNA levels of IL-6 and CCL2; F: The hepatic gene expression levels of CCL2 in patients with alcoholic hepatitis and

normal livers. The analysis was performed on the liver transcriptome data set GSE28619 from the Gene Expression Omnibus (GEO).
n=6, x+s. 'P<0.05 “P<0.01, ~P<0.00l. HFD: Lieber-DeCarli diet containing high-saturated fat; HFD+EtOH: The ethanol

Lieber-DeCarli diet containing high-saturated fat and 5% (v/v) ethanol
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Table1l Clinical diagnosis standard of alcohalic liver disease

Acute liver injury Alcoholic steatohepatitis Alcohalic liver fibrosis
More than 5 years, high daily alcohol intake (male > 40 g-day *, female > 20 g-day ); or heavy drinking in two weeks

(consumption of > 80 g-day %)

Drinking history™

ALT/AST!® 18 Mild elevation Moderate elevation Significant elevation
1.0<AST/ALT<20 AST/ALT>20
ALT<300U-L*
Pathol ogy!® Steatosis Steatosis and moderate liver inflammation Fibrotic lesion
A Body weight Liver weight Liver/body weight C ALT/AST
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Figure 3 In CClg-alcohol diet induced liver fibrosis model, although histological section indicated obvious fibrotic lesion, some
pathological parameters were barely changed. C57BL/6 male mice (18-20 g) were fed with 2% acoholic diet for up to 17 days. CCl,
were given at day 4, 7, 11 and 14 for atotal of 4 times. Liver and blood samples were then harvested 72 h after the last injection at
day 14. A: Growth curve, liver weight and liver/body weight ratio of mice; B: Histological analysis of liver samples, C: Serum ALT
and AST levels, D: TG levels in serum and liver; E: The hepatic levels of IL-6 and CCL2; F: The hepatic mRNA levels of CCL2 and
IL-6 in patients with different stage of liver fibrosis. The analysis was performed on the liver transcriptome data set GSE84044 from

the Gene Expression Omnibus (GEO). n=4-5, x+s. 'P<0.05 ~“P<0.01, "P<0.001
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TAZ 2 AAKERE (ZEE>80 g-day™) MIifi
SFEOEREMERMAT N, 5 16 RES &A=
(5 g-kg™®), FSIFMEAE, ik — S T K
B — R 5 S B SRR % . 25 L, Gao-
binge %Y [ G AR 7 VA AR R B, 5 S IR AR N A

1, H5IRRIEARA A AAL, Fe 0% 5 AT AL
WG G PR VR 48, P R M 0 S O R
T 2R N E AR T

BEE R TTIR N, I8 KB CCL2 754G 55 S 1 T4
U5 b R 2 B R U, LA R O
I rb 2 T Y, B A RS T R i T
PO, A seab ek B oR, FFI4L CCL2 3 R R IA K
LR VR TR VE R A A B R R R, ARV PR R
RS e R R R, FLY 5 R A R I PR S 2
8 45 A — . W] CCL2 2R PE BT (A [=] B B
FIEKEAE, A 0] R 8 TR 1 I B TE 1 AR
PRGN, KRR I 25 B B 1 2 0 AE 2 3 8 2 VE i
A—EMSHEME.

AW TR W], Gao-binge 158 R4 HIARA N 2K
14 i 0 1 I 9%, 5 SRR B AR AR B ATl . CCL2
AL LA 1R T R T O AR A ic el e, R
125 48 BRI o VG K 0 5 A B P 3l A B s R B VAR
HA—EMSEME. 5, RREH) TIEEES T
W5 CCL2 78 P9AS Vs & o B R FE AR, b —
WHRE CCL2 FRATE RS P 93 LE bR ic 9 1 vl ek,
JF¥h e CCL2 Ml R LG, 9 CCL2 BNk 1t
JHF 975 985 75 96 T BB A A B A B 48 B8 78 43 O ST A i

References

[1] Qiu P Li X, Kong DS, et a. Recent advances in alcoholic
liver diseases [J]. Chin Pharmacol Bull (7 [F 24 ¥ 2258 K),
2014, 30: 160—-163.

[2] Rehm J, Mathers C, Popova S, et a. Global burden of
disease and injury and economic cost attributable to alcohol
use and alcohol-use disorders [J]. Lancet, 2009, 373: 2223 —
2233.

[3] Wang HX, Ma LX, Yin QL, et a. Prevalence of alcoholic
liver disease and its association with socioeconomic status in
north-eastern China [J]. Alcohol Clin Exp Res, 2014, 38:
1035-1041.

[4] Huang A, Chang BX, Sun Y, et a. Disease spectrum of
alcoholic liver disease in Beijing 302 Hospital from 2002 to
2013: a large tertiary referral hospital experience from 7422
patients[J]. Medicine (Baltimore), 2017, 96: e6163.

[5] Thursz MR, Richardson P, Allison M, et al. Prednisolone or
pentoxifylline for alcoholic hepatitis[J]. N Engl JMed, 2015,
372: 1619-1628.

[6] Chinese Society of Hepatology, CMA. Guidelines for the
diagnosis and treatment of alcoholic liver diseases[J]. JClin
Hepatol (H#/F i 24 &), 2010, 2: 49-53.



GRIESCAE = SRS P AT R SRR B PR A - 243 -

(8l

(9

[10]

(11

[12]

[13]

Zhao SS, Shao RG He HW. Potential targets for anti-liver
fibrosis [J. Acta Pharm Sin (Zj%:%:4k), 2014, 49: 1365—
1371

Hu QW, Liu GT. Advances in the research of anti-hepatic
fibrosis drugs [J]. Acta Pharm Sin (Z5%%4)%), 2006, 41:
7-11.

Carr MW, Roth SJ, Luther E.  Monocyte chemoattractant
protein 1 acts as a T-lymphocyte chemoattractant [J). Proc
Natl Acad Sci U SA, 1994, 91: 3652—-3656.

Xu LL, Warren MK, Rose WL, et a. Human recombinant
monaocyte chemotactic protein and other C-C chemokines bind
and induce directional migration of dendritic cells in vitro [J].
J Leukoc Biol, 1996, 60: 365—371.
Degré D, Lemmers A, Gustot T, et al. Hepatic expression of
CCL2 in acoholic liver disease is associated with disease
severity and neutrophil infiltrates [J]. Clin Exp Immunol,
2012, 169: 302—310.

Pranoti M, Aditya A, Arlene L, et a. An essential role for
MCP-1 in acoholic liver injury: regulation of pro-inflammatory
cytokines and hepatic steatosis [J]. Hepatology, 2011, 54:
2185-2197.

Kirpich |, Ghare S, Zhang JW, et a. Binge alcohol-induced
microvesicular liver steatosis and injury are associated with

down-regulation of hepatic Hdac 1, 7, 9, 10, 11 and up-

(14]

[15]

[16]

[17]

(18]

(19]

regulation of Hdac 3 [J]. Alcohol Clin Exp Res, 2012, 36:
1578-1586.

Bertola A, Mathews S, Ki SH, et al. Mouse model of chronic
and binge ethanol feeding (the NIAAA model) [J. Nat
Protoc, 2013, 8: 627—-637.

Karaca G Xie GH, Moylan C, et al. Role of Fnl4 in
acute alcoholic steatohepatitis in mice [J. Am J Physiol
Gastrointest Liver Physiol, 2015, 308: G325-G334.

Sanjoy R, Dian JC, Palash M, et al.
protects mice from ethanol-mediated acceleration of early markers

Inhibition of apoptosis

of CCl-induced fibrosis but not steatosis or inflammation [J].
Alcohol Clin Exp Res, 2012, 36: 1139-1147.

Zhong LB, Li J, Wang FZ, et al. Protective effect and under-
lying mechanism of cordycepin on non-alcoholic fatty liver in
ob/ob mice[J]. Acta Pharm Sin (245%4243#), 2017, 52: 106—
112.

Nyblom H, Berggren U, Balldin J, et al. High AST/ALT ratio
may indicate advanced alcoholic liver disease rather than
heavy drinking [J]. Alcohol Alcohol, 2004, 39: 336 —339.
Fisher NC, Neil DA, Williams A, etal. Serum concentrations
and peripheral secretion of the beta chemokines monocyte
chemoattractant protein 1 and macrophage inflammatory
protein lalpha in acoholic liver disease [J]. Gut, 1999, 45:
416-420.



