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CO10-2-1) , B 14 # Ii% fif# ( alkaline phosphatase, ALP)
5. A059-1-1) , § [ ( malondialdehyde , MDA )
B9 A003-1-1) , S 4 1k P B AL 1 (superoxide

dismutase ,SOD) (485 : A001-3-1) , iR JR B4 e H ik
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PVDF i F o S % Bilga4- 93412 h 5, —4i4 C
WEE % NOX4 (1 : 500) ,GRP94 (1 : 1 000) .
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Fig.1 The effects of TGP on biochemical indexes of DEX-induced liver injury in rats
A Rat serum ALT; B: Rat serum AST; C: Rat serum ALP; D Rat liver body ratio; a: Normal group; b: DEX group; c: DEX + TGP(50 mg/
kg) ; d:DEX + TGP(100 mg/kg) ; e: DEX + TGP(200 mg/kg) ; P <0.01 vs Normal group; * P <0.05, ** P <0.01 vs DEX group.
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A
B
¢ sy E2 TGP #f DEX Bk RIFH{GAQRESOH
#H#
% 4 F i Fig.2 The effects of TGP on histopathology
:>6 .| sk of DEX-induced liver injury in rats
% A: HE staining x400; B: HE staining x 1 000; (: normal hepatocytes; @ ~ &:
<=
g 2r hepatocyte edema, degeneration and necrosis; ©: hepatocyte edema is relieved; @ ~ ©);
.‘% 1+ Normal hepatocytes) ; C: Histopathology score; a; Normal group; b: DEX Group; c¢: DEX
= 0 + TGP (50 mg/kg) group; d: DEX + TGP (100 mg/kg) group; e: DEX + TGP (200
a b c d e mg/kg) group;™P <0. 01 vs Normal group; * P <0.05, ** P <0.01 vs DEX group.
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Fig.3 The effects of TGP on oxidative stress levels in rat liver injury tissues induced by DEX
A Rat liver tissue MDA ; B Rat liver tissue SOD; C: Rat liver tissue GSH; D: Western blot method was used to detect the expression of NOX4
protein in liver tissue of rats in each group; a: Normal group; b: DEX Group; c¢: DEX + TGP (50 mg/kg) group; d: DEX + TGP (100 mg/kg)
group; e; DEX + TGP (200 mg/kg) group; ™P <0.01 vs Normal group; *P <0.05, ** P <0.01 vs DEX group.
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Fig.4 The effects of TGP on the expression of endoplasmic reticulum stress protein in rat liver injury induced by DEX
#P <0.05, #P <0.01 vs Normal group; * P <0.05, ** P <0.01 vs DEX group.
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=7.44,P<0.01) , 22 A G =L
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<0.05;1 =4.03,7.48 4.68.5.10, P <0.01) .
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AR IR, 76 I SR b IZ0F 98 1 AT TGP X
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Protective effect of total glucosides of paeony on glucocorticoid-induced

liver injury and preliminary mechanisms
Deng Qinxiang' >, Ma Fei'”, Shi Rui'*, Wang Chun®, Xu Bingfa'~
('School of Pharmaceutical Sciences, Anhui Medical University, Hefei 230032 ;
*Dept of Pharmacy, The Third Affiliated Hospital of Anhui Medical University, Hefei 230032

Abstract Objective To investigate the protective effect of total glucosides of paeony ( TGP) on dexamethasone
(DEX) -induced liver injury in rats. Methods Thirty SD rats were randomly divided into normal (N), DEX,
DEX + TGP (50 mg/kg), DEX + TGP (100 mg/kg) , and DEX + TGP (200 mg/kg) groups, with 6 rats in each
group. A rat model of liver injury was established by intraperitoneal injection of DEX (17.5 mg/kg). Serum levels
of alanine aminotransferase ( ALT), aspartate aminotransferase ( AST), and alkaline phosphatase ( ALP) were
measured , and the liver-to-body weight ratio was calculated. HE staining was performed to observe histopathological
changes in the liver. The contents of malondialdehyde ( MDA ), superoxide dismutase (SOD), and glutathione
(GSH) in liver tissues were determined. Western blot analysis was conducted to detect the expression levels of
NADPH oxidase 4 ( NOX4 ) and endoplasmic reticulum stress-related proteins: glucose regulatory protein 94
(GRP94) , GRP78, phosphorylated eukaryotic initiation factor 2a¢ ( p-elF2a) , CCAAT/enhancer binding protein
homologous protein (CHOP) expression level in liver tissues. Results Compared with the normal group, the DEX
group exhibited significantly elevated serum levels of ALT, AST, ALP and liver-to-body weight ratio (¢ =14. 96,
9.87, 13.48, 11.45, P <0.01), along with marked histopathological damage characterized by hepatocyte swell-
ing, degeneration, and necrosis (t=15.49, P <0.01). Compared with the DEX group, there was no significant
change in liver function biochemical indexes and liver histopathology in the TGP (50 mg/kg) treatment group. TGP
treatment at 100 mg/kg and 200 mg/kg significantly attenuated these effects: both doses reduced ALT, AST, ALP
and liver-to-body weight ratio(¢ =3.30, 4. 13, 7.45,2.97, P<0.05; 1 =8.92, 6.45, 8.65, 7.47, P<0.01),
while improving histopathological scores (1 =4.33, P <0.05; t =5.63, P <0.01). Oxidative stress analysis re-
vealed that DEX administration significantly increased hepatic MDA levels (¢ =7.06, P <0.01) and NOX4 ex-
pression (t=4.23, P <0.01), whereas SOD activity (¢t =7.78, P <0.01) and GSH content (¢t =7.92, P <
0.01) were markedly suppressed. There was no significant change in the TGP (50 mg/kg) treatment group, TGP
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death induced by ES + Cu’* was detected by flow cytometry and the changes of ES + Cu’" after pretreatment with
copper chelating agent ATTM. The expression of Cuproptosis related proteins ATPase copper transporting beta
(ATP7B) ,ferredoxin 1 (FDX1) , dihydrolipoamide s-acetyliransferase (DLAT) and superoxide dismutase 1(SOD1 )
were detected by Western blot. The effect of ES + Cu®* on cell proliferation and the reverse effect after ATTM pre-
treatment was detected by cell scratch assay. Results The toxicity of ES + Cu’* to human hepatocellular carcinoma
cell lines PLC/PRF/5 and Huh-7 was significantly dose-dependent (P <0.05). Compared with the control group,
the combined application of ES and Cu®* had a more significant inhibitory effect on hepatocellular carcinoma cells
than ES or Cu** alone (P <0.05), and copper chelating agent ATTM could reverse the inhibitory effect of ES +
Cu”* on hepatocellular carcinoma cells (P <0.05). Flow cytometry results showed that compared with the control
group, the proportion of cell death in PLC/PRF/5 and Huh-7 cells treated with ES + Cu®* increased, while the
proportion of cell death decreased after ATTM intervention (P <0.05). The resulis of cell scratch test showed that
the migration ability of PLC/PRF/5 and Huh-7 cells was decreased after ES + Cu®* treatment, however, the addi-
tion of ATTM reversed the inhibitory effect of ES + Cu®* on cell migration (P <0.05). Compared with the control
group, the expression levels of copper death related proteins ATP7B, FDX1, DLAT and SODI1 decreased after ES
+Cu’" treatment, but the addition of ATTM reversed the expression trend of these proteins (P <0.05). Conclu-

sion The combination of ES and Cu**

can effectively inhibit the proliferation and migration of PLC/PRF/5 and
Huh-7 of hepatocellular carcinoma cells, and induce Cuproptosis, which provides a new strategy for the treatment of
hepatocellular carcinoma.
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intervention at 100 mg/kg and 200 mg/kg effectively reversed these changes, lowering MDA and NOX4 levels(z =
3.35,4.30, P<0.05; t=5.44,7.44, P <0.01), while restoring SOD (5 1, =4-04, P <0.05) and GSH
(t=4.70, P<0.05; t =5.50, P<0.01). Endoplasmic reticulum stress markers, including GRP94  GRP78 . p-
elF2a \CHOP (¢t =3.31,6.53,5.18,3.09;P <0.05,0.01,0.01,0.05), were significantly upregulated in the
DEX group compared to the normal group. However, TGP treatment at 100 mg/kg and 200 mg/kg dose-dependent-
ly suppressed the expression of GRP94  GRP78 .p-elk2o ,CHOP (:=3.14,4.95,3.13,4.25,P <0.05;:=4.03,
7.48,4.68,5.10,P <0.01) expression levels were significantly reduced compared to the DEX group, and there
was no significant change in the TGP (50 mg/kg) treatment group. Conclusion TGP exerts protective effects a-
gainst DEX-induced liver injury, and its mechanism is likely mediated by suppressing hepatic oxidative stress and
endoplasmic reticulum stress triggered by DEX in rats.

Key words total glycosides of paeony; glucocorticoid ; dexamethasone; liver injury; oxidative stress; endoplasmic
reticulum stress
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