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Abstract: To explore the mechanism of Mongolian medicine Zixin Dropping Pills (ZXDW) in treating non-

alcoholic fatty liver disease (NAFLD), we combined network pharmacology with animal experiments. Network
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pharmacology identified 59 core targets of ZXDW for NAFLD, and functional enrichment analysis revealed that

lipid metabolism pathway and phosphatidylinositol 3-kinase/protein kinase B (PI3K-AKT) signaling pathway were

the key involved pathways. Pharmacodynamic experiments on high-fat diet-induced NAFLD in ApoE” mice

confirmed that ZXDW alleviated hepatic lipid deposition, fibrosis and inflammation. Immunofluorescence and

Western blot verified key targets in the functional pathways, showing that ZXDW significantly upregulated hepatic

peroxisome proliferator-activated receptor gamma (PPARY), liver X receptor alpha (LXRa), ATP-binding cassette
subfamily A member 1 (ABCA1) and ATP-binding cassette subfamily G member 1 (ABCG1) protein expression,
while downregulating PI3K, AKT and nuclear factor-kappa B (NF-xB) expression in ApoE” mice. Molecular

docking between main components of ZXDW and the above targets indicated that costunolide, taurocholic acid and

taurodeoxycholic acid might be the main active components. This study preliminarily confirms that ZXDW

alleviates NAFLD through lipid metabolism and PI3K-AKT pathways, providing a theoretical basis for its clinical

application. The experiment was approved by the Animal Ethics Committee of Inner Mongolia Medical University

(approval No. YKD202401262).
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Figure 1 Diagram of core target interactions
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Figure 4 Pathological changes in the liver of each group treated with ZXDW. A: HE staining results of ZXDW treatment; B: Masson
staining results of ZXDW treatment; C: Oil red O staining results of ZXDW treatment. Scale bar: 100 um; D-F: Quantitative statistical
charts of HE (D), Masson (E), and oil red O (F), respectively. n =5, x 5. 'P < 0.05, "P < 0.01, ™" P < 0.000 1. ZXDW-H: 1 840 mg-kg";
ZXDW-M: 920 mg-kg"'; ZXDW-L: 460 mg-kg"'; Simvastain: 2.628 5 mg-kg
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Figure 5 Immunofluorescence staining in ZXDW-treated NAFLD models. A: Immunofluorescence staining of MAC2 and LXRa in the
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Figure 6 Liver-related macrophages and protein immunofluorescence staining after ZXDW treatment. A: Immunofluorescence staining of

MAC?2 and ABCG1 in the livers of ApoE™ mice in each group; B: Immunofluorescence staining of MAC2 and PPARy in the livers of
ApoE” mice in each group. Scale bar: 100 pm, 50 pm. n = 5,x £s. ‘P < 0.05, ""P < 0.000 1. ABCG1: ATP-binding cassette subfamily G

member 1; PPARy: Peroxisome proliferator-activated receptor gamma
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Figure 7 Protein expression levels of ABCA1/ABCGI in the
livers of ApoE" mice treated with ZXDW. n =3, x £ s. P < 0.05,
"P<0.01,"""P<0.000 1
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Figure 8 Protein expression levels of the PI3K-AKT-NF-xB pathway in the livers of ApoE” mice treated with ZXDW. Scale bar: 50 pm.
n=3,x+s. "P<0.05""P<0.001,""P<0.000 1

Table 1 Predicted binding energy results of characteristic components of ZXDW in each herb according to the pharmacopoeia with

proteins related to lipid metabolism

Chinese medicine (latin name) Index component/kcal-mol’ PPARy LXRa ABCAl ABCGl PI3K  AKT NF-«xB
Angelicae Sinensis Radix (4ngelica sinensis) Ferulic acid -6.8 -7.1 -5.6 -6.3 -7.1 -6.7 -6.5
Tsaoko Fructus (Amomum tsaoko) Kaempferol -4.5 -6.1 -4.8 -3.8 -4.7 -6.6 -5.2
Foeniculi Fructus (Foeniculum vulgare) trans-Anethole -3.7 -39 -4.4 -4.6 =53 -4.8 -6.2
Aucklandiae Radix (Aucklandia lappa) Costunolide -7.7 -7.4 -8.3 -7.5 -8.6 -8.4 -7.3
Aucklandiae Radix (Aucklandia lappa) Dehydrocostus lactone -6.3 -5.8 -7.1 -6.6 -6.3 -5.9 -7.3
Gardeniae Fructus (Gardenia jasminoides) Geniposide -6.7 -6.1 -5.7 -6.6 -6.3 -7.3 -7.1
Choerospondiatis Fructus (Choerospondias axillaris) ~ Gallic acid -6.6 =-5.1 -3.7 -4.4 -4.7 =53 -4.8
Carthami Flos (Carthamus tinctorius) Hydroxysafflor yellow A -6.3 -6.7 -4.6 -3.8 -4.4 -6.1 -3.8
Poria Cocos (Poria cocos) Pachymic acid -6.7 -6.4 =53 =55 -6.2 =5.1 -4.8
Aquilariae Lignum Resinatum (Aquilaria sinensis) Agarotetrol -6.3 -6.7 =55 =-5.1 -5.8 -6.1 -6.3
Myristicae Semen (Myristica fragrans) Dehydrodiisoeugenol -6.1 -6.5 -6.8 -7.1 -5.8 -6.3 -4.8
Croci Stigma (Crocus sativus) Crocin-I -6.6 -6.4 -5.8 -7.3 -6.3 =55 =57
Croci Stigma (Crocus sativus) Crocin-IT -6.7 -5.8 -7.1 -6.6 -5.9 -6.3 -5.8
Bovis Calculus (Bos taurus domesticus) Taurocholic acid -7.1 -6.8 -7.4 -8.1 -6.9 -8.4 -7.7
Bovis Calculus (Bos taurus domesticus) Taurodeoxycholic acid -6.8 -7.6 -6.4 -8.3 -8.7 -7.8 -7.9
Bovis Calculus (Bos taurus domesticus) Bilirubin -6.4 -7.3 -6.8 -6.3 =7.7 -7.2 -6.5
Ferulae Resina (Ferula sinkiangensis) a-Pinene -5.5 -6.3 -5.7 -4.3 -3.8 -6.1 -5.8
F 338 M AEHE 2, HE— DL SO MO B R . I8 PR AT 2 NAFLD JIR i & FA G B E 4T, ABCAL 5

KEGG & %75 #r 7w, i lﬁﬁﬁl&maé% T PPAR {5 ABCGI 1E IR [ s i i ia 0 s H, HRE T2
5 I8 % . PI3BK-AKT-NF-xB 15 5 il % %5, $#& /8 ZXDW FEUH R RS BTEAR o ASHIE AT R I, B ZH /N BRI R
ﬂﬁ%ﬁklﬁﬂ?”i‘ﬂaDﬁﬁﬁi'ﬁkfﬁﬁjﬁﬁfﬁﬁﬁ, x5 ABCA1.ABCG1 £k & # [#AIK, 1 ZXDW Tl f5 =%

P& 2« =M A7 3 SUR AT = B 2R R U A Tk BREAMRBE LR, H B % T PPARy.
?éé.*”"”o LXRo L [0 [E Tt o X — 45 Je 3R ] ZXDW 7] $i%
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