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[ Abstract] Objective: To investigate the effects of ginsenoside Rd on the Derlin-1/PERK/elF2a/CHOP signaling pathway in
hepatocytes, thereby elucidating its molecular mechanism in regulating endoplasmic reticulum stress for the treatment of
non-alcoholic steatohepatitis (NASH). Methods: The cytotoxicity of ginsenoside Rd was assessed using the CCK8 assay. Subse-
quently, a NASH cell model was established by inducing HepG2 cells with free fatty acids, followed by intervention with ginsen-
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oside Rd and an endoplasmic reticulum inhibitor. The effects of ginsenoside Rd on triglyceride (TG) levels, liver function, oxida-
tive stress, cytokines, and the expression of key molecules in the Derlin-1/PERK/elF2a/CHOP signaling pathway were evaluat-
ed using Oil Red O staining, biochemical assays, immunofluorescence, enzyme-linked immunosorbent assay (ELISA), Western
blotting, and real-time quantitative PCR. Results: Compared to the model group, ginsenoside Rd significantly reduced TG con-
tent and the levels of AST and ALT in HepG2 cells, increased GSH content and SOD activity, and decreased MDA content and
ROS mean fluorescence intensity, with statistically significant differences (P<C0.01). Additionally, ginsenoside Rd significantly in-
hibited the levels of TNF-«, IL-18, CCL2, and CXCL1 in HepG2 cells, downregulated the expression of ATF4 and CHOP pro-
teins, and reduced the ratios of p PERK/PERK and p-eIF 2a/elF 2a, with statistically significant differences compared to the mod-
el group (P<C0.01). Moreover, ginsenoside Rd intervention significantly suppressed the expression of Derlin-1 protein and
mRNA, with statistically significant differences compared to the model group (P<C0.01). Conclusion: Ginsenoside Rd inhibits the
activation of the PERK/elF2a/CHOP signaling pathway, thereby suppressing endoplasmic reticulum stress and exerting therapeu-

tic effects on NASH.
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(=>5% M4 32 52) g s #LEE Ay, HLHE R 4 2 1K
T B I Ath 4k 252 1 I B 107 728 9 D5 1) 18 M AR 3 1k
W B AT O A B AE NAFLD W &R % 2
P 3% AF 38 1 1 #, DL 1990~2006 4F 1) 25.26 6 14
T 2016~2019 4 /9 38.00% , 4 fn T 50.4 %, 1F
9 NAFLD ) — /> 2 B, =0 RS 1 1 107 1 I 4%
(nonalcoholic steatohepatitis, NASH ) J2& . 4l ¥ fF i
5 75 e Je 22 2 AT B A% 0 TS BE X NASH |
B 06T T BHL W 5 0 2 R Ll SR TS B
BN,

F R i 0 285 B T R Bt i T NASH #93R
57 R, AR IS 7 2T BT K 2 NASH 4 310 kA
WG . B2 N Im ARG T B B 45 UE NASH 1 £
B Ty, O A UE S AT ok 40 ] 20T 2l NASH 4140
HeE L gk, ASRBERUEESHNE
SO Ay B B IR S s A s ML K R
MIPEH™ . A BFIEIESE , N2 B Rd i ok 98 45 M
W AR AZ AR o A 109 P2X 7r 3 5 10 1) 52 RE SN A
o AR g kRS SR, NS AT R TE
NASH B9 /E FHHL I 1 A BT o A8 58 5 72 R0
A Z A Rd X Derlin-1 4 19 P J5T 199 107 384 04 5 Wi
M ) B L AE NASH IR YT 5 40 FHLE, OF R 20
16T NASH (4% 0 1) 50 FE il £ () 22 4 4l -

1 #REFE
1.1 4

N i 20 B Bk HepG2 (4“5 S SCSP-510) 2k 11
b R 2 B T B R ) AR 2 5t 2 DU B
PG . A0 E F R H Dulbecco 2t B Eagle K5 57 3
PEATHE AR . BE SR AP & 109 64 TE M 106 Bt
W (CFHERERER), RS MR 37 °C
JE& 5% CO, By TH L4 B 55 = 4 h 85 95 . YA A

K F 80% il & B HEAT 5 225000 . AR LB
VLA o B 25 B2 B S0 5 B W e B 2R B S it o
(SY3R-2022035) .
1.2 29

MR (4 =>99% ,CAS 5 :112-80-1) A hi iR
(4l fF =99%,CAS 5 :57-10-3) 1 A Z 24 Rd (4l
B =98%, 4r T i . 946.12 g/mol, CAS 5 .
52705-93-8) 1 F 3 [® Sigma-Aldrich 23 & (4854351
9 01008, PO500 Al SML4126) . 4% % T W&
(4-Phenylbutyric acid, 4-PBA, /3 F & : 164.20, CAS
45 :1821-12-1) W F 3& [ MedChemExpress 2 ] (1%
SO HY-A0281).
1.2.1 FEBEW BB H]  PRHEL 1.88 mg il iR F1 0.85
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AR 0.33 mmol/L) ,DMSO &% & Jy 1%, TAE
TR I B kA B R 4R AL
122 AZ BT RABWHEH  FREL9.46 mg A &
A Rd, i A 1 mL DMSO H, fig il 5% 10 mmol/L
it B W o SR FHB BE R BT C i TR R : (1) B 10 pL
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Fig 2 Effects of ginsenoside Rd on lipid metabolism and damage in HepG?2 cells
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Fig 3 Effects of ginsenoside Rd on oxidative stress in NASH
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Fig 4 Effects of ginsenoside Rd on cytokine secretion in NASH
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Fig 5 Effects of ginsenoside Rd on the PERK/eIF2a/CHOP signaling pathway
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