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EHTF P53/SATI/ALOX15 E5@RIRTTEREE X IFHER 1F ST 4k
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# E: BN FTEREES (GQD) ATt PS3/SATI/ALOXIS 5 il Bk HIE B AL - i A MR (PA) %S AML-
12 FHBE S RIEYT (IR). 735k  WIZSZGHA0HE GQD T-7 IR MUARSCHE 5, R 5 (A 5T A A AR B A F 48 3 E AT FE R A
it (GO) AIRTHREER 5ERA AR (KEGG) E&HMHT. KA PABCEIHR S A AML-12 ZHiai g IR B4, @it
CCK-8 VA7 PA Sy i BARIIOAERY B/ AT IR . RS R AL, PAZH. BEAUAH, BRI Gyt 40 i py i 25 4 7K S,
Western blotting A& HAE B (AKD. p-Akt. FEEFRSZAIRY 1 (IRS-1). p-IRS-1 # ARIAAKPIIFH A ST 4 60
HOKRBENL D NS E GRIEAK) 430 R, GQD (25 10gkg™) 2420 R EhERIEA& FIAH (Pio, FATEZG, 2.7mgkg™) #H 10
R, MHKREREZ 2R, ESig7d, 58 KAWL ZE 0.5h JEESNKEUML, HIFFSHME. TS NxRal,
R, Pio (10%FZIMIE) M GQD HZAMFR. . MIKE (20%. 15%. 10%) A, T, CCK-8 LM MgnfiiE
Ry B RIEWR R A RS AT O et WHISASIN AL =BEH W (TG, BHEEE (TC). W ARIER (FFA).
WAL F (Fe?). W (MDA, At H K (GSH). At H kit E 4l (GSH-Px) /KF, i 7472 & PCR (qRT-PCR)
VEAI GPX4. SLC7A11. FTH1. LPCAT3. TFR1. P53. SAT1. ALOX15. ACSL4 #:[K$ik, Western blotting iEA51 GPX4.
SLC7A11. FTH1. P53. SAT1. ALOX15. ACSL4 FEAEIE. R MK FNIER, GQD 5 IR WX HE AT EE
T P53 55, MRFAREI AL R A5 @M . CCK-8 455 E£ W], 200 umol-L™' PA N HHs ik B, BAIISIF4E B 5 /R 3 AR A
Y. GQD s, SR, GQD Fik A K& Pio HANMIAFIH R EZE A E (P<0.05. 0.01. 0.001); i ik
BIEFE R E TS (P<0.05. 0.01); V4L O Bt B BRI B>, TG, TC. FFA KT REMK (P<0.05. 0.01);
Fe?*. MDA K FEZEREIL (P<0.05. 0.01), GSH. GSH-Px /KF&EF = (P<0.05. 0.01); gRT-PCR 4R &R, GPX4.
SLC7A11. FTH1 ¥ [E%iEEE FiF (P<0.05. 0.01), TFR1. LPCAT3. P53. SAT1. ALOX15. ACSL4 3Kk L E i
(P<0.05. 0.01); Western blotting 4% & ~, GPX4. SLC7A11. FTH1 EH#FiEE# Fifl (P<0.05. 0.01), P53, SAT1,
ALOX15. ACSL4 HEHKIAEE T (P<0.05. 0.01). 53 GQD Fl ikt PA 5 FMATF4HIME IR, FLALHI P A8 U8 fig iAX
Wt HHIFFAERIET: . TS PS3ISATI/ALOXIS 15 5 il R AR S JE K K 28 A R ik A %
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Abstract: Objective To investigate the effect of Gegen Qinlian Decoction (GQD) on insulin resistance (IR) induced by palmitic acid
(PA) in AML-12 cells by regulating ferroptosis through P53/SAT1/ALOX15 signaling pathway. Methods Network pharmacology
was used to screen the relevant targets of GQD intervention in IR, and a protein-protein interaction network was constructed. Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses were performed. A model of IR was
established by treating AML-12 cells with PA combined with insulin. The optimal concentration of PA for model establishment was
screened by the CCK-8 method. In the model validation stage, the rats were randomly divided into the control group, insulin group,
PA group, and model group. The intracellular glucose level was detected by the kit method, and the protein expression levels of Akt,
p-Akt, insulin receptor substrate 1 (IRS-1), and p-IRS-1 were detected by Western blotting to verify the success of the model. Sixty
rats were randomly divided into a control (distilled water) group (30 rats), a GQD (10 g-kg™' crude drug) group (20 rats), and a
pioglitazone hydrochloride (Pio, positive control, 2.7 mg-kg™") group (10 rats). Each group of rats was administered twice a day by
intragastric administration for 7 consecutive days. Blood was collected from the abdominal aorta 0.5 h after the last administration on
the 8th day to obtain the serum of each group. The intervention experiment was divided into the control group, the model group, the
Pio (10% drug-containing serum) group, and the high, medium, and low concentration (20%, 15%, and 10%) GQD drug-containing
serum groups. After intervention, the cell survival rate was detected by the CCK-8 method; the glucose consumption in the culture
supernatant was measured; oil red O staining was performed; the levels of triglycerides (TG), total cholesterol (TC), free fatty acids
(FFA), ferrous ions (Fe?'), malondialdehyde (MDA), glutathione (GSH), and glutathione peroxidase (GSH-Px) in the cells were
detected by the kit method; the expression of GPX4, SLC7A411, FTHI1, LPCAT3, TFRI, P53, SAT1, ALOX15, and ACSL4 genes was
detected by real-time fluorescence quantitative PCR (qQRT-PCR); and the protein expression of GPX4, SLC7A411, FTHI, P53, SATI,
ALOX15, and ACSL4 was detected by Western blotting. Results Network pharmacology analysis showed that the intersection targets
of GQD and IR were mainly enriched in the P53 signaling, lipid metabolism, and oxidative stress pathways. The CCK-8 results
indicated that 200 umol-L™! PA was the optimal concentration for model establishment. The model validation results showed that the
model was successfully established. After GQD intervention, compared with the model group, the cell survival rate in each
concentration group of GQD and the Pio group was significantly increased (P < 0.05, 0.01, 0.001); the glucose consumption in the cell
supernatant was significantly increased (P < 0.05, 0.01); oil red O staining showed that lipid deposition was significantly reduced, and
the levels of TG, TC, and FFA were significantly decreased (P < 0.05, 0.01); the levels of Fe?* and MDA were significantly decreased
(P <0.05,0.01), and the levels of GSH and GSH-Px were significantly increased (P < 0.05, 0.01); qRT-PCR results showed that the
expression of GPX4, SLC7A11, and FTH1 genes was significantly upregulated (P < 0.05, 0.01), and the expression of TFR1, LPCAT3,
P53, SAT1, ALOX15, and ACSL4 genes was significantly downregulated (P < 0.05, 0.01); Western blotting results showed that the
protein expression of GPX4, SLC7A11, and FTH1 was significantly upregulated (P < 0.05, 0.01), and the protein expression of P53,
SAT1, ALOX15, and ACSL4 was significantly downregulated (P < 0.05, 0.01). Conclusion GQD can improve PA-induced IR in
hepatocytes, and its mechanism may be related to the regulation of lipid metabolism, inhibition of hepatocyte ferroptosis, and regulation
of P53/SAT1/ALOX15 signaling pathway-related genes and protein expression.
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BIREED (GQD) JHH (fHFiR), MER.
T, W, HEDUSRZGH N, S TR RIE
Rt AT R ZAEO0, AR 24 B0 K Il PRATE 75 %
H N A R T2DM SR 13697, HBoR
H R AP 0121, 28 238520 iR B, GQD A
A “ZHRor-Z2 8 -2 0B R RS, ISk
gy (INEARER. . ANEERL. HERS) m
RS RE S B, AMP WL E OB
(AMPK) JE%. ¥R MERESE RV, HH
SIS UIESE, GQD e 4% T2DM BLAY 1
W47, FEHLH] S d ER AL T3 DIAH U160, 4R
M, WAL LD T GQD @ % H ¥ E2 KK
T 2 (Nrf2) S B A PURIE T 1) 5 IR, 5% T3
R UL AN @R T PS3/SAT1/ALOX15 iX—E
G SRR B0 T, BETGE T4 IR, H AT
MR B RS EYE . FET UL, AR KM
LRI PSS G IR IR T, BAE R SR GQD
HGEFAIR IR AR ML SOCHEERE /L, B AR
HOR B HH] P53/SATI/ALOX15 38 B4 a2k 4
T2, ECEATYIE IR, v GQD Bhih IR BEEHipdt
fith,  DUHAHESH HIACIE RS 3 FE .
1w
1.1 SEIEEN4

60 - SPF ZilfEPE SD K, HJii&E (200%
100 g, I E A g 37 5 DU A R et A BR A 7
LI EhY A AV RTIE S SCXK ¥ 2020-0005, £rh
oK%= BT B AR B2 A 2 A kil (HthdE S
SYSUNC-IACUC-20230002).
1.2 ZHpawk

AML-12 4il 0 [ 75 21 2 A RHE A BR 2
"], #1659 TCM-G709, 5577175 & 10%M6 4 3% (FBS)
) DMEM/F12 #Hiffa 5723k /1, TN 37 ‘C. 5% CO»
A FRFa T, FrRA % Bk 80% LA BB,
0.25%IERHH LA, FHARIAE AR 1~2 d.
1.3 HYEREZERF

B (5 240701, 3E (5 240501). ¥
(k5 240601) HE (b5 240801), A= 1FaTiE
5 (% 20150019, FrA M I A0
BIRAFFRME, STLFG R 25 K2R 242 B 2 B =
Anr g s, HYBRR R RESFTE (REZ )
2025 SRR A OCEE , S5 AN ZH HT HHROE 7715

Hl% GQD ZKIRME (2424 1 gmL™) U7, B S0mAH
-k (UPLC-MS) £l GQD 7 24 i Hh 2/
BROEST, AT, FARTE N SCERRIEDS),

AML-12 A% 3 FRE GEEAYREA R
A, #i'5 CM-0602); JHREZE (Sigma AA], b5
13536); EHFRMAZFIEA (Pio, EIHZNARMAEPRA
"], 15 2006015205); PA (_E#gd ik A4k Rl
A ERRAT, L5 P799157); SSAL (FapAl
SRR ERAT, IS 240514A2); BiflEWiky (4
BD 7], fit5 232100); CCK-8 ik##& (WF}
RAEDFARAIR AT, #5 BMU106-CN); HZL O
el fE (AR REFEREARAA, S
G1262); Hi%iHE. =Bt H W (TG S HEEE (TC).
W (MDA). #BIEH K (GSH). B H ki 4
e (GSH-Px) X7 & (R nt @ AEY) TRERE AL
FrAMRAT, b5 A154-1-1. A110-2-1. A111-2-1.
A003-4-1. A006-2-1. A005-1-2); i &5 A5 i & (FFA)
RAE (EREEMERGRAA, #tS
KTB2230); Fe?"ififl&r SRR AR I
WAIRAT, #5 E-BC-K881-M); BCA HHE &
A& (AL EDRHERBAERAR, #itS
CWO0014S); RNA #2HL. W%, qPCR & (&
BHEEDMFEARAIRAF, #'5 AC0202. AG0305.
AHO0105); SAT1 Hifk e =& AR AR A F],
5 10708-1-AP); P53. ALOX15. &Mt H k%L
VIl 4 (GPX4). WIRBFUAZKIE 7 (SLCTA1D. ik
HESE 1(FTHD KRB A &R 4(ACSLA)
ik (£E Abcam, #5 ab241566. ab244205.
ab125066. ab307601. ab75973. abl55282); B-actin.
Akt. p-Akt. FRESZSZAREY 1 (IRS-1)+ p-IRS-1 it
f& ([ Cell Signaling Technology, b5 2970T.
9272S. 4060T. 2382S. 2381S).
1.4 FEUEF

CLM-170B-8-CN % “ A fbir 7248 (g2
e AHE]D; DMl B B BAEE ([ Leica AF]D;
SpectraMax 190 %! £ Thfelbri (3£[E Molecular
Devices A 5] ); CFX 96 Touch BYsZi} 7% % 52 & PCR
1%+ ChemiDoc XRS+ B EEIR G i R4 (EH
Bio-Rad A #]); 5430R A mll /A B 0pL (f [
Eppendorf A 7] ).
2
2.1 WEHBZSH
2.1.1 GQD # 5k FIH TCMSP Chttps://www.
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tcmsp-e.com/#/database ). SwissTarget Prediction LA
J% Similarity Ensemble Approach (SEA) Z57E £ £k
W, LOMRAEVIRAE (OB) =30%& K41
(DL) =0.18 A&, /Al T E. 3%,
BOESCH B 4 WREGHE IE A g3 S RS A FH AR
& FEJE B UniProt 4 PEsxt EIR-E Y17 T
RETERE, 0 OO0 S BIAH B () B L PR 2

2.1.2 JEEFRAPUHE AL LA insulin resistance”
K Z A, 733 GeneCards Chttp://www.genecards.
org/ ). OMIM Chttps://omim. org/ ). PioarmGKB
(C http://www.Pioarmgkb.org/ ) . TTD ( http://db.
idrblab.net/ttd/ ) LA K& DrugBank ( http://www.
drugbank.com/) ZFHIEEH RGR R, KAHIKHE
RIEAT BB i, BLIR I i M o) 5 500 () 22
EEEE R

2.1.3 HAFR-EABAHEIAER (PPD M4 K4
FIRE ML AU F N STRING 1E 4 3 ¥ &
( https://cn.string-db.org/ ) , & B ¥ F N Homo
sapiens, Wik &AM N EAEHBEEES%>0.7, IF
ZERPTE L A BT R, DA S 25T 5K
f¥] PPT R4 %% . Bt ke i% PPT 4 L TSV #2085
F AN Cytoscape 3.10.0 2% 9, FHH B
CytoHubba 42 [ FEAE 0 45 sUdh AT HE /7 FA i ik,
T2 4 D B A Do 288 P o 4 0 R R/ S P L IR
R T RAEH BB =K.

2.14 GO Mg EENH M KEGG K & &5 i
fiif § DAVID #( #& B ( https:/davidbio
informatics.nih.gov) XA ST GO Tk s
KEGG 1 & &5, UL PAE AT AT, 3] GO
A 10 iZTE A KEGG 7 20 TS B 37T
AR -

2.2 {ARASCIRAER

221 FHMIGEH & AR R FTHI7ED, K
60 HORRRIEMPEREE 1 G, BENL NS E 4 30
H. GQD 4120 2. Pio (PHMEZ) 41 10 H, &4l
¥)3% 10 mL-kg ! ig 4524, H, GQD 4 KR4 T
ik GQD K#EW (ZE24 10 gkg ™)), Pio 4 K%
2.7 mg'kg ' I ig 45T Pio /KIEW; AU KRIL
[F) 45 S5 A ig 250K o RRZHOR BRAGIRRER 2 IR, B4k
ig7d, 28 RARXL )5 0.5 h BEFEBNIKEUMM,
BEHESAMAE, WHNEH R B RRE.
222 PA BKAREBRFES IR BAKET PA K
W2 IOCIRIRIE RO VLT, KA CCK-8 £

JE PA W22 2AF FIKEE, ¥4 100 uL f¥] AML-12 41/
B (IX104AY) 4250 T 96 FLIEFRI, 37 C. 5%
CO, HiFR-AfREF% 24 h, 45 T ARIKIER PA (25, 50,
75+ 100 150 200, 250+ 300 pmol-L 1) &bFH4H I,
fRH 6 AN, RIRIFE 12, 24, 48h, XTHRAAN
gy, ==AHEAREME. A 100 uL &4H CCK-
8 MAEAil s 7R AL, 37 CHE 60 min, B/ FHEFR
AXAE 450 nm PWKIBOCRE () {8, THE LT
iR

AATER= (A sw—A ) / (Aun—A wa)

i€ PA AR FEVE G, BT AR AL B0 1E SE58
RT3 B K AML-12 40 d%E 1X105 4
PR T 6 FLEEFRM, FFL 2mL, 2 AXTIRAL. B
% (100 nmol-L™") ROZH. PA (200 pmol-L™") 4.
R (g R 100 nmol-L™'2004-PA 200 pmol-L™)
4, XHRAANIZ, BREZEA 12 h 54T PA,
PA T 24 h J5, 38370 S2Aa 00 24 f P 6 4 B
TH#ER LL K Western blotting 744l p-Akt F1 p-IRS-
1 8 I RIE AR B S D A 48 A

i/ BCA JEMIE B AWK, Hmi&S R4
FEAR T S AR DO A i AT A B . [ RIPA
RIS E A % BCA HEAw il
SRR D IR B R T AR, IINE
BHEA EFEZMIK, BEEARE, G 10%0)
SDS-PAGE Btk 4y B H, VKIS SELL 70V A E)=
LA 32, FELL 120V R IR ) 5 I B H I 280k
vk; FEJS 300mA. 70 min AR FE, FH 5%
ReAE W RE PR 2 h, TBST &P 20 BN —3t
(Akt. p-Akt. IRS. p-IRS), 7F 4 CZHKMF TR
B, RHBEEMAN 5, TREMES 1h,
TBST ¥ 3 ¥k, ¢k 10 min, M ECL 4b%% K6
A, TERR UG RGP RATIR RS, R Image
TR HFr & 5 WS (B-actin) 25y HEAT K S 47
B, THE EARE AN R R
2.2.3 CCK-8 VAGMIELA 2L ¥ 100 pL FZH A
B (IX104AS) #F0T 96 FLIEFRI 37 C. 5%
CO, ¥ 77485577 24 hs ol IASERRFER GQD &
515 (10%- 15%- 20%-+ 25%- 30%). Pio %24
M (10%. 15%-. 20%- 25%. 30%) ALFH 24 h.
2.2.4 CCK-8 VLA GQD & 24 ML i 5 4l B A7 3% 3
[FsZm F 100 pL PR (1X10* 4> Eefp T
96 FLIEFEML, 37 C. 5% CO, BEFEAREFE 240, 4y
ATHEL (45T %5 A G ). R (100 nmol-L! fif
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B A 120 J5, 4F 200 pmol-L~! PA AbFE 24 h)
HA GQD FA MR . RIKE (20%- 15%-
10%) 41 (100 nmol- L' S =M 12 h J5, 4T
200 pmol-L~! PA FI{ 25 I35 AL EE 24 h), A4 6 4>
2L, BE 24 h, A 100 pL &FH CCK-8 3Lt
Rigidt, 37 C. WE 60 min, [H)5 M FEEARCAE
450 nm KRR ERE (4) 18, THEMMEE R,
22,5 A O Bt AL T AKX EUHE AML-
12 ZH 3z AR FL 1 X105 AN T 6 FLEE TR, RRL
2 mL, ¥iR4) 12 h R A NEEEfS, x4
(ATFAAMBE). A (100 nmol- L g% R I
12 h Ja, %% 200 pmol-L~! PA A% [ Il kb B
24h) 4. Pio (10% % ZjifiF) 4HF GQD # i
EE IR (20%. 15%-. 10%) 4H, Pio All
GQD & 24135 44 1 100 nmol-L~" i &% 2 ) 3%
12h J&, %7 200 pmol-L™! PA A& 24 i ALFE 24 h,
i) T 240 J5, WRFEIHW, PBS ¥t 2 IR, JNIMAL
O [E & e 30 min, FF %[ @, Kk 2
W FERIEMNFE ST A O Jetaiy, e
ZY 20 min. FEYPLEE, AWKIE 4K, BHE
TR, mNEERKESGRANE, 7
BB TITEFMEAE ARG, MERE R
s N RIS T A 24 e P i 78 23 1 1 »
BERA G, (EFHBEFRE 510 nm B ERER
HE (4 E.

2.2.6 IEIFEEFERATI  ARYE “2.2.57 WU IEHHT
YA, Beph Rngs, 23T 24h I, WO RIS,
TP e T 2 W 1k 5 v T e R AR
2.2.7 EALIRAREEIN AREE “2.2.57 TWiUTvEdE TN
M. R gy, 29124 h 5, SRA BCA 2
WEREESE, HM™HES TG, TC. FFA. Fe?'\
MDA. GSH K GSH-Px ZFi7 6 1 e BH X4 41
PRLIEAT AR AL 2 o

2.2.8 SEIRGEE PCR (qQRT-PCR) EAG M 41 ity
GPX4. SLC7A11. FTHI. ¥ YNikARIESE % 2 1 3
(LPCAT3). ¥R EE %M | (TFR1)+ ACSL4+ P53
SATI. ALOX15mRNA F®i& 5 “2.2.5” Wijjik
BEAT UM SN, 23T 24 h J5, ARE R
i, RIS HAMAS RNA, %24 RNA K
IS S A i cDNA, Bl J5 51T qQRT-PCR #6311,
UL GAPDH fERNWNZER . ¥ AT ZUWT:
95 CHIALE 30 s, 95 CAME 105, 60 Cik
30s, 40 MEIS, yIdhiR)E, RIEEHMERESAN

ZH) CAERA] 2788 Tt EARX RIL &, B 5
Pt E X EA IR AR Aot S a . HA
WFIINE 1.

x1 EEFE5F5

Table 1 Gene primer sequences

EIR/ BRI FP3 (553

GPX4 F-GCCTGGATAAGTACAGGGGTT
R-CATGCAGATCGACTAGCTGAG

SLC7A411 F-GTGGAACTGCTCGTAATACGC

R-CGTGCTATTTAGGACCATCACC
FTHI F-GCTGGGGAATTTGCACTCCAT
R-CTGTCGGTATTTCTGGGCCTC
F-CTACCCGTTGGCTCTGTTTTAC
R-TGAAGCACGACACATAGCAAG
TFRI F-GTGAAACTGGCTGAAACGGAG

R-GGTCTGCCCAATATAAGCGAGA

LPCAT3

ACSL4 F-CCTGAGGGGCTTGAAATTCAC
R-GTTGGTCTACTTGGAGGAACG
P53 F-CTCTCCCCCGCAAAAGAAAAA
R-CGGAACATCTCGAAGCGTTTA
SATI F-GAGAACACCCCTTCTACCACT
R-GCCTCTGTAATCACTCATCACGA
ALOXIS5 F-CTGTTACCGATGGGTTCAGGG
R-CGAAATCGCTGGTCTACAGGG
GAPDH F-GGTGAAGGTCGGTGTGAACG

R-CTCGCTCCTGGAAGATGGTG
2.2.9 Western blotting & Jll AML-12 4 g
P53/SATI/ALOX15 5 Tl EstH R EEHRIL WA
“2.2.57 WUTIERAT AR SN2, 25T 24 h
Ji, $%E “2.2.3” TR Western blotting 7543 1) Xt
P53, SAT1. ALOX15. ACSL4. GPX4. SLC7A1l.
FTH1 M K EAT R .
2210 Bkt SERAERRH X £s FoR, K
H GraPioPad Prism 8.0 34X B 34T 0 A 5l #R
feggd, R R = R = S, T
Tukey K38 AT B35 1347
3 #R
3.1 MEABFLER
3.1.1 GQD JAJT IR MR & S %t anfl 1 pr
7N, 345 GQD IETEEY 139 S, X N 25048 504
;M GeneCards. OMIM. PioarmGKB. TTD /%
DrugBank SR IL31G 5 IR 50 AH G ZE K]
2 984 o K2 I RE s S AR I R N AZ S 43
BT, 1551 284 NIL[EE L, FHym b F B b,
Vg 3K 2 B B R S I PR 3 1 2 R 0 £ IS




« 1534 « FA9EESH 2026F58

‘Z'j ¥rgat AL Drug Evaluation Research

Vol. 49 No. 5 May 2026

220 284 2700

GQD IR

1 GQD 5 IR #[E$EmFEEE
Fig.1 Wayne diagram of common target of GQD and IR
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Fig. 4 GO enrichment analysis (A) and KEGG pathway enrichment analysis (B) bubble map
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321 PA BKEEFRIFEFHLIME IR HA KL
KH CCK-8 vEAaill &I, HXHHAALL, PA K
=250 pmol- L' i, AML-12 4 f735 % 5 3% %
ik (P<0.01), HEBEAMME. LZEHIE, WE

200 pmol-L™! PA Kb 24 h Afw Al & :, it
HMIAFIE H>80%, W& 2.

WK 5-A iR, SxHEAME, RS R A&
P AR E BT (P<<0.001), HoREaaifif i 2l
BT E S AR SRR RAE, PA 4

#F 2 PA X AML-12 #HR7Z/EZRMEM (X £s, n=6)
Table 2 Effect of PA on survival rate of AML-12 cells (X *s, n=6)

LA /%

2H 5 -

(umol-L™) 12h 24h 48 h
pagis — 98.0410.89 98.27+0.08 95.80+1.16
PA 25 97.12+2.21 96.01+0.63 95.67+0.78

50 94.19+1.98 98.42+0.44 94.88+0.64

75 93.68+3.02 97.28+0.54 93.54+1.19
100 96.38+0.30 92.534+0.28 89.184+0.63
150 93.811+0.74 90.17+2.76 87.79+1.12°
200 85.81+3.18 90.34+1.16 84.66+0.35™
250 74.93+0.42* 69.23+1.95™ 75.33+1.81"
300 68.19+2.23" 59.73+2.10™ 59.55+4.56"

x4 "P<0.05 *P<0.01.

*P<0.05 *P<0.01 vs control group.
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SxIRALLE: #P<0.01 #P<0.001; SESBFALLE: “P<0.01.

#P<0.01 " P<0.001 vs control group; **P < 0.01 vs insulin group.

El5 PABARERIFSHTFMM IR RENHESIE (X £s, n=3)
Fig. 5 Construction and verification of hepatocyte IR model induced by PA combined with insulin ( X £5, n=3)
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El 6 GQD. Pio BZMEX AML-12 M7 ERMFM (X £5, n=6)
Fig. 6 Effects of GQD, Pio containing serum on survival rate of AML-12 cells ( X x5, n=6)
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Pio THilf5, AMANRNR & EHRERFM (P<
0.01), HE—@REMXME, $#/R GQD &2
A AN PA ST AR AR RN, oG
MemiAstE . WK 7,

2.5 =

#

2.0 —

AfY

MR MR 20 15 10 Pio
GQD &2 ifi%/%

Hx AL #P<0.01; SEALE: "P<0.01.
#P <0.01 vs control group; P < 0.01 vs model group.

E7 GQD ZZMER PA FSH AML-12 ARBEATE MRS G O &, X200, X s, n=3)
Fig. 7 Effect of GQD-containing serum on PA-induced steatosis in AML-12 cells (oil red O staining, X200, X *s, n=3)
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8 GQD xf AML-12 fAEEFEEEENTIE (X £
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Fig. 8 Effect of GQD on glucose consumption in AML-12
cells (X +s, n=6)
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Fig. 9 Effect of GQD-containing serum on PA-induced lipid metabolism disorder in AML-12 cells ( X *s, n=6)
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Fig. 10 Effects of GQD-containing serum on ferroptosis-related indicators in PA-induced AML-12 cells ( X x5, n=6)
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Fig. 11 Effects of GQD-containing serum on PA-induced ferroptosis and expression of P5S3/SAT1/ALOX15 pathway-related
genes in AML-12 cells (X s, n=3)
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