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Abstract: Severe alcoholic hepatitis (SAH) represents the most extreme form of alcoholic liver disease
(ALD), accompanied by an extremely high mortality rate. Currently, there is a dearth of appropriate animal models
for related research. The objective of this study is to establish a mouse model of SAH, thereby providing a
preclinical animal model for subsequent research on SAH. This study is based on the NIAAA (National Institute on
Alcohol Abuse and Alcoholism) model and constructs a mouse model by combining bacterial endotoxins. This
experiment was approved by the Experimental Animal Ethics Committee of Capital Medical University (approval
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number: AEEI-2023-102). The model emulates the pathological processes of clinical SAH in terms of mouse

mortality, liver tissue damage, and inflammatory markers, thereby establishing the model. Ultimately, it is

ascertained that the optimal conditions for SAH mouse modeling based on the NIAAA model are the last

intragastric administration of alcohol at a concentration of 7.5 g-kg" in combination with intraperitoneal injection

of lipopolysaccharide at a dose of 5 mg-kg" for a period of 12 h. Under these conditions, the mouse model

effectively simulates the high mortality and liver dysfunction seen in clinical SAH, with pathological staining

results closely mirroring clinical findings. Additionally, it demonstrates a significant infiltration of neutrophils in

the liver, indicative of an excessive inflammatory response. This model provides an ideal platform for preclinical

research on SAH.
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Figure 1 Experimental design process of severe alcoholic hepatitis (SAH) model. A: Modeling process of different groups; B: Modeling

process of lipopolysaccharide (LPS) with different stimulation times
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Figure 2 Death of mice in each group (n = 20)
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Figure 3 Liver tissue of mice in each group was stained by H&E and IHC staining with myeloperoxidase (MPO) and lymphocyte antigen

6 complex, locus G (Ly6G). A: H&E staining and IHC staining of mouse liver tissues in different groups; B: Quantitative analysis of

steatosis and inflammatory infiltration; C: Quantitative analysis of MPO; D: Quantitative analysis of Ly6G. Magnification x200; scale bar =

ok
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Figure 4 The effect of LPS stimulation time on mouse liver and the study final design. A: H&E staining and IHC staining of mouse liver

tissues at different times; B: Quantitative analysis of MPO; C: Quantitative analysis of Ly6G; D: Serum alanine transaminase (ALT); E:

Serum aspartate transaminase (AST). Magnification x200; scale bar = 100 pm. n =6, x £s. P <0.05, "P<0.01, P < 0.001
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Figure 7 Serum levels of inflammatory factors and chemokines in SAH mice were significantly increased. A: Serum interleukin (IL)-15;
B: Serum IL-6; C: Serum IL-18; D: Serum tumor necrosis factor a (TNF-a); E: Serum macrophage inflammatory protein-2 (MIP-2); F:
Serum C-C chemokine ligand 2 (CCL2); G: Serum C-X-C chemokine ligand 1 (CXCL1); H: Serum C-X-C chemokine ligand 7 (CXCL7).
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Fe AU FURE AR P T R A BOR R R oG8 . MM DT AR e T 4 i 3 SR AR, 3B 1 R s A2 Pk, BE 2 I T) 1
W& NG B EREORS VR R B SR AT AR, MR HERS, XA 05 AN W AR, B AR I ) IR 4
R R REE RS HE L BLIX — FE . FREERAINE MDD, NEEL R R BLE 1AL . AR MEERE |, K
AR 40 T 5 W ACHPIRES, SUARTIESHI AN — 5005 K B 15 U 6 22 52 400 1) JHF I 3 AT “ By —
RV AENSAL . ERA A IR AL, BB e XD BRI T A A R I T A KR A



- 1038 -

2524} Acta Pharmaceutica Sinica 2025, 60(4): 1029-1040

A CON SAH B
1.5 1
Y ————lG—c
22 10+
5 2
T
|- o Es
g~
— &8 05
IL-18 - -----l 31

0.0

42

C D E .

2.0 1.5 15

*k
‘é}’al‘s_ E"E‘\]o 'QEIO
0 -5 n S 1.0 7 E 1.0
53 53 § 8
s 1 "UQ 'UQ
23 23 25
£ g g o
Q — [5) -
S S Eos gz 05
e z
0.0 I 0.0 0.0 i
SR S R S

Figure 8 Expression of inflammation related proteins in liver tissue of SAH mice. A: The expressions of IL-15, TNF-a, IL-18 and

nucleotide-binding oligomerization domain-like receptor family pyrin domain containing 3 (NLRP3) were detected by Western blot; B~E:
Quantitative analysis of IL-1p, IL-18, TNF-a, NLRP3 protein. n =3, x + s. P <0.05,"P<0.01,”"P<0.0001
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