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[Abstract] Objective: Based on the mechanism of immune regulatory protein Tim-3 regulating macrophage
polarization, this study aims to explore the targets and immunological mechanisms of Shugan Lipi decoction
intervention in metabolic associated steatohepatitis (MASH) rats through animal and cell experiments. Methods:
Totally 30 male SD rats were randomly divided into Shugan Lipi decoction group, model group, and blank
group, with 10 rats in each group. The blank group was given conventional feed, while the Shugan Lipi
decoction group and model group were given methionine choline deficient feed for 4 weeks to construct a
MASH animal model. After successful modeling, all three groups were given a normal diet. The Shugan Lipi
decoction group was intervened with Shugan Lipi decoction [6.18 g/kg (calculated based on crude drug)], while
the other two groups were intervened with an equal amount of physiological saline. After 4 weeks of intervention,
Masson staining was used to evaluate liver tissue pathology. Western blotting and immunohistochemical were
used to evaluated TIM-3 expression. LPS was used to induce polarization of RAW264.7 macrophages, and the
RAW264.7 macrophages were divided into a control group (20% blank plasma+1 pwg/mL LPS co culture) and a
traditional Chinese medicine group (20% Shugan Lipi decoction drug containing plasma+1pg/mL LPS co culture).
Additionally, a blank group containing only CCK-8 in culture medium without plasma was established. After
intervention for 12, 24, and 48 h, cell viability was detected by CCK-8 assay. Inflammatory factors were detected
by enzyme linked immunosorbent assay (ELISA), and M1/M2 phenotype markers were detected by flow cytometry.
Results: The blank group showed normal hepatocyte structure in rat liver tissue, while the model group and
the Shugan Lipi decoction group exhibited hepatocyte steatosis, ballooning degeneration, and inflammatory cell
infiltration. Compared with the blank group, the expression of TIM-3 in liver tissue of the model group and
the Shugan Lipi decoction group was significantly reduced (P<0.01). Compared with the model group, the expression
of TIM-3 in liver tissue was significantly enhanced in the Shugan Lipi decoction group (P<0.01). Compared
with the blank group, the viability of RAW264.7 cells in the control group and the traditional Chinese
medicine group was significantly enhanced at 12, 24, and 48 h of intervention (P<0.01). Compared with the
control group, the viability of RAW264.7 cells in the traditional Chinese medicine group was significantly
enhanced at 12, 24, and 48 h of intervention (P<0.01). In the control group and the traditional Chinese
medicine group, pairwise intra—group comparisons were conducted at 12, 24, and 48 h, with significant
(P<0.01). The supernatant of RAW264.7 cells in each
group was detected, and the expression levels of TNF-a, IL-6, as well as the positive rates of CD80 and

enhancement in activity observed at all time points

CD86 in the traditional Chinese medicine group were significantly decreased compared with the control group
after intervention for 12h and 48h (P<0.01). The expression levels of IL-10, TGF-B, as well as the positive
rates of CD206 and Arg-1 in the traditional Chinese medicine group were significantly increased compared with
the control group (P<0.01). At 12, 24, and 48 h of intervention, pairwise comparisons within the control group
and the traditional Chinese medicine group showed that over time, the levels of IL.-6 and TNF-a continuously
increased (P<0.01), while the levels of IL-10 and TGF-B continuously decreased (P<0.01). At 48 h of intervention,
the positive rates of CD80 and CD86 in both the control group and the traditional Chinese medicine group
were higher than those in the same group at 12 h (P<0.01), whereas the positive rates of Arg—1 and CD206
were lower than those in the same group at 12 h (P<0.01). Conclusion: Shugan Lipi decoction can improve the
pathological process of MASH by up-regulating TIM-3 expression, regulating macrophage M1/M2 polarization
balance, inhibiting pro-inflammatory cascade reactions, and enhancing anti-inflammatory repair function.
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I 3 42802147 265420940 16452084 424204 0,000
3
3
3

E: 5 R — S AT B4R, P<0.01; 5 R 4012 hib

%, P<0.01; 5 Fl14824 hitde ,P<0.01. B E @£ 12 hWE LS
FRAAY HRA I G L B B

323 FHIMHFEITRAW264.741i1CD86 .CD8O.CD206 . Arg-1

FEERFN 148 hiF 0 IR 2G4 RAW264.741HEH CDS0 |

CD86PH A L1345 F R4 T 12 h(P<0.01), Arg—1,CD206FH
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4 fifs - CD80 . CD86 FHPE HL AL+ % FE 4H ( P<0.01 ), CD206
Arg—1BHE He B35 8 T3 B 41 ( P<0.01) - (WL 6~9 .357)
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WSS AT AT R AR MR B 2SR B
48 APEVETT R R IR SIS s Sy g T PR A
Z A8 S AR B T W SR ah . [RIR A< ] BA i A F 5% 96 4iF
MCDR B A 18 P SR N BRI, B4 T MASHAS L
TE R BB RS, B 2 B I 389 3 3R 97 MASH R U AR 371 /2Ry
6.18 g/kg"o B T FH MG 7 BE 1815 i 1 T R B i R T
TR I R A IR D AR 11, SRy AR I 5 208 45 L O B A
BB TR
42 FAFIEMH B TIM-31A35 B % 40 IR AL -5 MASH
ARG FT AMCDIK 58 0175 5 (U MASH R SRS AD, DL E g A2
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N T GUAFEENE 7 R TIM-3-5 HE 8 B w20 s £k =2 8] A9 B
BB R (D IHIE & M1 AL - B AT BRI 2 AR T M1 78
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AR S P 200 6 P4 B D R PR LB AR, F— 25 B R T BT
PG 5 S S A At A v TE ML

25 LTk, g BRI e A% i A MASHAR 2 T 20 21
FITIM-328 133K o _EIRTIM-3 7] 78 S400A45 B A ik Ak T
FARCD80/CD86 . TNF-o/TL-63 1K , Ml A M1 BUAR Ak, , -5
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