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Abstract

Objective: Immune checkpoint inhibitor-induced hepatitis is a common immune-related adverse
event in cancer immunotherapy. This study aimed to establish a mouse model of PD-1 inhibitor-
associated hepatitis by combining a PD-1 monoclonal antibody with the T-cell mitogen Conca-
navalin A (ConA) and comparing different modeling conditions. Methods: Mice were divided into a
normal control group, a ConA group, and a ConA + anti-PD-1 combination group. Mice in the ConA
and combination groups received an intravenous tail vein injection of ConA (20 mg/kg). The com-
bination group received an intraperitoneal injection of anti-PD-1 antibody (250 pg/mouse) at ei-
ther 6 hours or 24 hours post-ConA injection. The normal and ConA groups received an equivalent
volume of saline at the same time points. Experiments were terminated at 12, 24, 48, and 72 hours
after ConA injection. Serum and liver samples were collected. Serum levels of alanine aminotrans-
ferase (ALT) and aspartate aminotransferase (AST) were measured using commercial Kits. Liver
histopathology was evaluated by hematoxylin and eosin (H&E) staining. T-cell infiltration and the
expression levels of tumor necrosis factor-alpha (TNF-a) and interferon-gamma (IFN-y) were as-
sessed by immunohistochemistry. Results: The combination of ConA and anti-PD-1 exacerbated
ConA-induced inflammation to varying degrees at all tested time points. The most pronounced in-
flammatory response was observed when the anti-PD-1 antibody was administered 6 hours after
ConA injection, followed by assessment 6 hours later (i.e., 12 hours post-ConA). In this group, serum
ALT and AST levels were significantly elevated compared to the ConA-only group. H&E staining re-
vealed increased hepatocyte necrosis and more severe inflammatory infiltration in the combination
group. Immunohistochemistry showed a significant increase in CD3* T-cell infiltration, as well as
elevated expression of IFN-y in the liver and spleen tissues of the combination group compared to
the ConA group. Conclusion: This study successfully established a mouse model of PD-1 inhibitor-
associated hepatitis by combining a PD-1 monoclonal antibody with ConA. Administering the anti-
PD-1 antibody 6 hours after ConA injection for a 6-hour intervention period significantly exacer-
bated liver injury in the context of ConA-induced immune-mediated hepatitis. This mechanism may
be related to the promotion of hepatic T-cell (CD3* T cell) infiltration and the upregulation of IFN-y
expression.
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1. 5|8

PD-1 i FRAEFEREVR T AR R, (B WOE T MM BGE IE WAL, 9IRGB R RN, H
oh JHEE I R 5 9 77 A PR T B DIAH SR T JE R B[ 1]-[4]. 2RI, H ATEFR X LA [ AT R =2 A5 250
Biia e, R BN 2 —fE Tk 2 RS RT SR UL RO B AR AR/ B, BLLRSE 1A SRR B FE AN 24
Yoiii e BT Jee o

PR S Berh, S e SRR I ARRENL AR A, 8 F 2 S POIR A Y M R R ——AE B TR
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24, 48, 72 hysr 4 flk, IR 6 R/ FTH ConA 412 ConA + PD-1 HifiBkH AL/ 48 T i
JIkVESF ConA (20 mg/kg), 1EH HIESHAF AT EE/K . ConA + PD-1 BB 20T ConA VESS )G 6 h B¢
24 h EIEES PD-1 $0815750(250 pg/H), IEH 4R ConA RIS EAF K. 25T ConA TG
12, 24, 48, 72h 455280, mEEILE 1.
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MRERER ML, &7 B MG /RS E BN R TARE IR B T 4% % 51 I b [ (R A7
THEATE S E AR SERE(%) = BB EAATTE x 100%.
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2.6. FFREFRIE HE 36
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B A1 [ 0 (O A AL AT A . U0, A AT e, RIS T 40 iR
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Figure 1. Schematic diagram of mouse model establishment
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Figure 2. Liver index (Mean £ SD, n = 6)
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Figure 3. Morphology of liver tissue
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Figure 4. Serum AST and ALT levels in mice (Mean + SD, n = 6)
4. /INERRFIME AST. ALT 7KF(Mean + SD, n = 6)
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Figure 5. H&E staining results of liver tissues
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Figure 6. Relative expression levels of CD3 in liver tissues (Mean + SD, n = 6)
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Figure 7. Expression levels of IFN-y in liver tissues (Mean + SD, n = 6)
7. BFBE IFN-y FRi&7KF(Mean + SD, n = 6)
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