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[ E] BT Wi MR (endoplasmic reticulum stress, ERS)5 5 18 B ARG 2 (quercetin, Que) X & AR HHF 5 1
AEEAE 1 118 105 T (non-alcoholic fatty liver disease, NAFLD) K BRAR A i T FiL4E F S HMLH . 735% : IR TRl 7% SD KRR 8 Ji 7t
S NAFLD #598, 27 J5 BERL 7 AR A | Que IG5 54 (25 ma/kg) Al Que 1 71 4L (50 mgrkg) » 573 B8 1E H AU K BRAE R I % %6t IR
A, g5 PRI OR A v 2. ARERIATR 8 JE S, Al 5 4K BR3P IR B B Ctotal cholesterol, TC)  H il =K (wriglyceride,
TG &% 5 g & (1 HH [ B (low-density lipoprotein-cholesterol, LDL-C) « i1 % 5 i & I IE 4] B (high-density lipoprotein-cholesterol ,
HDL-C) N & R 2 2L 5 B2 18 (glutamic-pyruvic transaminase, ALT) « K &2 R & 2 # I (glutamic oxalacetic transaminase, AST)
DL ZHZA R TCL TG F 3 484 93 AR Z - AL (hematoxylin-eosin, HE) 44 V2L O (7 . T FA (Masson) 4 (001 52 K BRI 2H
ST A AN, R ASCRSE I R BRI H o e X VA0t K BB i o S2 A i 0 s PG B 28 W P06 (enzymee-linked immuno
sorbent assay, ELISAD iR #%-4H K BR 2 B &% 22 7K s SERT %8 58 8 PCR 2 (quantitative real-time PCR, RT-qPCROF I #-2H
K BT IEZH 2R ERS AH G E R Bip «Atf6 Af4 Xbp-1s F Chop B IE 484k ; Western blot 246 il % 20 K BT JIE 24H 23 ERS #H 26 85
BiP.CHOP\ATF4,ATF6.XBP-1s f1 XBP-1u ()R . 45 R : SLIRHII], S AN AR H i B E R LG # R G 5 1IEF X
TR 21 He g, AR R 20 K BRMLYS TG TCLLDL-C ASTALT ¥ % TF 15 , HDL-C 3 5 P (P < 0.05) 5 S5 A AU 2 HL A, Que I T 41K L
1% TG TCLDL-C+ AST ALT ¥ & &A% (P < 0.05) , Que 77 5 41 K B MLE TG TCL AST ALT IR FEBRK (P < 0.05) o 5 1EH %t
FEZE P A, A TR 2 KT R A AR K, EE RS 0, 400 BT 25 B S B AR L 2 A e, i B R B s LT 24k X
S ) IR KB 300 IR B 2 R B AT i RS2 A 0 s 5 R 2 B, DL B B R AE Que 1K i 8 2 OK R A R Rk
#% . RT-qPCR Al Western blot 45 5 .7, 5 1EH 6 REZE LA, SRS ZH K BRI AL 230 Bip Atf6 Atf4 Xbp-1s F1 Chop mRNA ik .
#7151, BiP.CHOP\ ATF4, ATF6 F11 XBP-1s £ [ 335 2 3 T s SRR A LA, Que MK 151 771 & 4K SRS IE2H 27 Bip . Auf6 . Auf4-
Xbp-1s M Chop mRNA ik &A%, BiP.CHOP.ATF4.ATF6 F1 XBP-1s 25 F A 1 & Z 8. 4538 : Que 7T L = IR 1A RHE S 19
NAFLD R SRR A 57 5 R 2 A2 450 TR i S5 e AR DA B 3453 40, L) vl i sl i 4% ERS A5 5 I8 RATAE
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Quercetin attenuates liver injury in rats with non-alcoholic fatty liver disease by modulating
endoplasmic reticulum stress
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[ Abstract] Objective: This study aimed to investigate the potential of quercetin(Que) in ameliorating non-alcoholic fatty liver disease
(NAFLD) induced by a high-fat diet (HFD) through the modulation of endoplasmic reticulum stress (ERS) in rats. Methods:
Feeding SD rats with high-fat diet (CHFD)for 8 weeks to establish the NAFLD model, then randomly divided into the HFD group, HFD +
low-dose Que group (25 mg/kg) , and HFD + high-dose Que group (50 mg/kg). Another group of rats fed normal diet served as the
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control group. During the administration period, monitoring of rat body weight and food intake was conducted. After continuing feeding
for 8 weeks, serum levels of total cholesterol (TC) , triglycerides (TG) , low - density lipoprotein cholesterol (LDL-C) , high - density
lipoprotein cholesterol (HDL-C) , alanine aminotransferase (ALT) , aspartate aminotransferase (AST) , as well as changes in TC and TG
content in liver tissue of each group were detected. Histopathological changes in rat liver tissue were observed by hematoxylin-eosin
(HE) staining; oil red O staining, and Masson’ s staining. Blood glucose levels were measured using a glucometer, and rat glucose
tolerance was assessed by glucose tolerance test. Fasting insulin levels in each group of rats were detected using enzyme - linked
immunosorbent assay (ELISA)kits. Real-time fluorescent quantitative PCR was used to detect the expression changes of ERS-related
genes Bip, Aif6, Aif4, Xbp-1s, and Chop in rat liver tissue of each group. Western blot was used to detect the expression changes of ERS-
related proteins BiP, CHOP, ATF4, ATF6, XBP-1s, and XBP-1u in rat liver tissue of each group. Results: Throughout the experiment,
no significant differences in food intake and body weight were observed among the four groups. Compared to the control group, the HFD
group exhibited increased serum levels of triglycerides (TG) , total cholesterol (TC) , low - density lipoprotein - cholesterol (LDL-C) ,
glutamic oxalacetic transaminase (AST) , and glutamic - pyruvic transaminase (ALT) , along with decreased high -density lipoprotein -
cholesterol (HDL-C) levels (P < 0.05). In the low-dose Que group, serum levels of TG, TC, LDL-C, AST, and ALT were significantly
reduced compared to the HFD group (P < 0.05). Similarly, the high-dose Que group showed decreased serum levels of TG, TC, AST,
and ALT compared to the HFD group (P < 0.05). In the HFD group, the liver exhibited enlargement and increased absolute weight,
with prominently swollen hepatocytes, marked vacuolization, and accumulated lipid droplets. Additionally, increased collagen
deposition, insulin resistance, and impaired glucose tolerance were observed in the HFD group. However, these alterations were
reversed in both low-and high-dose Que groups. The results of RT-qPCR and Western blot showed that compared to the control group,
the mRNA expression of Bip, Aif6, Aif4, Xbp-1s, and Chop in the liver tissue of rats in the HFD group significantly increased, and the
protein expression of BiP, CHOP, ATF4, ATF6, and XBP-1s also significantly increased. Compared to the HFD group, the mRNA
expression of Bip, Atf6, Ayf4, Xbp-1s, and Chop in the liver tissue of rats in the low- and high-dose Que groups decreased, and the
protein expression of BiP, CHOP, ATF4, ATF6, and XBP-1s also significantly decreased. Conclusion: Que treatment attenuates
HFD-induced aberrant lipid metabolism, impaired glucose tolerance, and hepatic lipid deposition in NAFLD rats, with modulation of
the ERS-related pathway potentially playing a critical role.
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PRSP AEI I (non-alcoholic fatty liver disease,
NAFLD) J& 48 A7 1 22 U, {5 40 1 H 30 DA ot
TURR AN I 7 28 1 R 5 A1E 1 — o s A 95 P 438 A A &
H A7 3 B NAFLD ~F- ¥ 505 % 574 29%, H & ¥ @
AR 2 BB PR A JRE | o i 7 926 T 25 1 14 A G
Pt e H ETIAA NAFLD (1) % A2 Bk 1 2 Fh i 3
MZEEVERT, WIlEAGH 55 BT REEL (endoplasmic
reticulum stress, ERS) < M0 ML 2R A4 2K TR 4
NESE . Horh, ERSHIA A& NAFLD & e ad # v i
BHHE Rz,

Hit K2 25 (quercetin, Que) A& — Fft K 2R 25 i 2 L
BN, R ARE L R AR A R T RN T
53, QNS S AR AT SED . Que X 2 R0 B A T
Bi AR ST VR HALRIA I P8 5 P A
BRI R EW], Que X NAFLD 4 4 4
BEAH W W HE R, ¥R HLH AR
1l 98 RE S A LI I T B ROt B g i st AR
M » Que X NAFLD # 54 '~ ERS #H 5% 388 #% 1) 1 22 F

H B R0 I8 , A58 457 BT 70 R BT ERS
2 AT B 5 20 NAFLD oK B 400 o g 25 1 12473 T
DRl s, AT 50 1) e i VDR 5% Chigh fat diet, HFD)
L NAFLD K BB, 485 Que A2 75 7T 38 i 1 %
ERS {5 5 i M 1M 203 NAFLD, 4 Que JA97 NAFLD
FHSAL T 7T 1R A S50 FE A AN B 1R 44
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1.1 M4
1.1.1 &4

SPF 2% 4 He e 1 SD K B 26 R (180~200 ) 11
KT BRI B SIS S WA BR A |, AR S % S5
T oM 2R LI O, RN EiR
20~25 C, B JE 70%, 73 %, H I EWK, 12 h
WIS A2 B o s i F K B & v R AR R T 1T
IER SR Zh A PR A F] o AHETESR1G S M PR 2
K ZNPORAAC B 2R L 2 W b v (SR IR0 B 5
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1.1.2 g BaX A

N HFEE 41 L 2 (HepG2, CL-0103, B i 284
AEHAPRATD: Quelabsd 7048075, HHFZNMEATD:
H i =K (riglyceride, TG P 52 7 £ (A110-1-1) «
JE JIEE 8 total cholesterol, TP E A& (AT11-1-1)
FIHIZE O Y (DO27-1-1) (R 5L AR 4 TR 52
JIT) s DR BRI 5 2% P K A 2 W B X 38 (enzyme-linked
immuno sorbent assay, ELISA) i /f] & (ZC-37507, L
HRAEMB AR A A D TRIzol™ &5
(15596026, Ambion A 7], 2 [H ) ; 5XqRT SuperMix 1
2xSYBR Green qPCR Master Mix (Bimake A ] , 3¢
)5 B-actin F AL E B 511 (B661202, FifgAE
TATD s RIPA 2F (R0010, AL 5 R H AR
BCA £ [ & 871 & . 10% PAGE ¥ i PR i) 4% 1
PR e =S I PAlM A N s S e & - Y N
TG E bR id B E S R R 5 &M (polyvinylidene
fluoride, PVDF) Ji% (0.22 wm) A 38 5% 5 27 b i)
C & HfE 6 29 2~ =1 5 C/EBP [A] Y5 8 H (C/EBP
homologous protein, CHOP) I #4354 (activating
transcription factor 4, ATFDHUA(Bimake 7], FE[ED 5
Hi] %] B8 7T 85 (1 78 (glucose regulation protein 78,
BiP) . X- £ 45 A& # [ 1s (X box-binding protein- 1s,
XBP-1) A1 X-£45A 8 H 1u(X box-binding protein-1u,
XBP-1w) Hi & GEX Proteintech 23 &) ) 5 JIE #% 5%
“F 6 (activating transcription factor 6, ATF6) i &
(D262665, g4 T4 ] B-Nzh & H (B-actin,
bsm-33036M, b 5T 1 BLAR 22 7] ) s BROAR SA AL 0 b
18 1 2 T SR e % BR 2R G (immunoglobulin G,
IgG, ASOTDFILLEPT/NER 1gG(AS003) (YL ABclonal
N T 5 KEAE R (palmitic acid, PA, P432956, _E i i
1T A W] s K % 2 (tunicamycin, TM, T7765, Sigma
2w, SR ED s CCK-8 77l £ (abs50003 , 1 iff %
(ERAGIDR
1.2 Fik
1.2.1 #h#hH5 mBARAE 5

K BRI SRR 5 1 S5 SR A BE AL 20 e S5
M 4% SL B TH 40 A LA R 4 41 s 1E 5 % B8 2H (Control
8 W, BRI IR s AL ZH (HFD, 8 W, i iR )
M%) Que [XFIEAH[HFD+Que (L), 5 K, m gtk
MEFE, 25 mg/kg Que #E H 1: Que 177 & 2 [HFD+Que
(H), 5 1, @R 1ARR 7R, 50 mg/kg Que #EH 1.
R TADRL IR SR 8 JE] g, I 0 HRZH AN B AU 2 & 3
R Bt JOR P Acb BT A AR Y G ST A 40, LR R SRR
P T v AR A TR A 8 JE A R Tl S T AR BE AT

Que RFAME R 1K, ILHEH 8 i, H A4l T LLZKIRK
VEE RN AR . S A TE R REMREFRRT 1 2R
4,812, 16 AT IR B B B AG Il .

1.2.2  foif ARG ARAR D

R G 1 d 5616 h, 55 2 Kad i R B K
K AL, G 7 AR UGB A LI 4 B B AR AR
BE 4T TG TC iK% £ i 25 F B [ BF (low-density
lipoprotein-cholesterol , LDL-C) - & % Ji& Jig 85 (1 IH
fi2 Chigh-density lipoprotein-cholesterol, HDL-C) . K4
IR & FE ¥ 75 I (glutamic oxalacetic transaminase,
AST) . N R R B # 2 § (glutamic-pyruvic transami-
nase, ALT) 7K~ il 3k KBBR8 3 ELISA A7)
A - 2 K BRI 7 7 R B 3R KT
1.23 #Eaf= A5

FIUAET 1 d 256 16 h, 25 2 RIS 50% = b
(2.0 glkg), 73 5T 0 10130-60. 120 min
A AL PR LI P AR X (SRS T BE AR AL 1 0
1.2.4  FHAKZ-# 2 (hematoxylin-eosin, HE) % &,

BNYNEFE 16 JE G, 1 T LG22 BN R AT JRR IR ER if Ak
BY J5 I 1 56 B M oK B JH I R AT TR 28 5 ML 82 9140
Mo 22 S xR 2E 2 AT PR B S AR R B (B
3o FFNEA A s 0 ] RS L AR 23] bl
FUI R BALS T B EHAR0, Y)R A AlAE
TR T TR R 23 R 5 min 2R 4T R
#5517 5 K IRTE 100%95%90%  80% H1 70% L. 7
FR 5 min BEAT K I 2R K o e s DN TRR
B YL 3~8 min, Z&TRK PR IS 19% 3 BRI RS 704k
5~10 s, Z& WK MG T 45 IOANHLL QR G4 3 min 5
TR T BRI 70%80%90%95%F1 100%
CFFIRL S min [l K 2 S5 20 AIAE R T TR
HIR I 5 min 1% B4 ; B o O 3R JE BRI R
MG L5 R
1.2.5 A (Masson) 3 &

Jii KA B 5 HE B 00 5, 1M 5 I 5 R 3. 4%
9% 1~2 min, 21K MG JE 1% $h BRI KS 70 1k
3~5 min, 2518 K MG s I0 N Masson T 41 44 ¥ 4
5~10 min, 1% BEH R 5 W0BE 2~3 min, 19 2K 115 G
WG 5 mins B 5 4 95%- 100% LMK, — 2K %
A SR piE SRR e IR = S LN
12,6 hzO%e

A ALKERY) v ) b v B [ € 5~10 min, T 66
JE MG 45 (90 21 O TAR W 44 €4 10 mins JE V)5
TN F3 AR R YR GA% 1 min; HAHKTE B 5 S
WYL E AL,
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1.2.7 FFAE4E L2 TC. TG # i) TREHT B ZH, I\ TRIzol™ R 75 i H B 2H 23

JH R 2H 23 TC TG 3R 3K 7K 1A 2 488 s Ik 77 &5 e
AT A . HOBALIINAT K ARG
BLOo ] 8 EIE AR 96 FLBUK IS VR it
FEA 2.5 pL TAEW 250 pl )& 37 CHEH 10 min;
BRI L 510 nm BOGAE 5 2 hilbnitE th 2k, 455
HEWRETHR AR
1.2.8 =B % € ¥ PCR ik (quantitative real -time
PCR, RT-qPCR )4 I Ak 48 22 ERS 48 % 2L A & ik

AURNA, B J5 N e 55 5 7 # RNA 3 4% 5108
cDNA. 21T HELLZY Chop- Bip-Atf6 Atf4- Xbp- 1s F&
[A] 2R 125 38 ik S I 5% ) a2 B PCR ACGHEAT 4 3448000,
5995 CHIAENE 5 min. 95 °C 10 5,65 °C 1 min 3t
39 MBI s 45 i it 2 S R 2% A 65~95 CHERE 0.5 °C
BTSSR Z ] 922 H B-actin, %24 FISR
IR 22 SR 2R s VR AT b AR 5
YIFFI W 1.

*=1 S¥F5

Table 1 Primer sequences

Gene Forward(5'—3") Reverse(5'—3")
Chop AAGCCTGGTATGAGGATCTGC TTCCTGGGGATGAGATATAGGTG
Bip GCATCACGCCGTCGTATGT ATTCCAAGTGCGTCCGATGAG
Atf6 TGCCTTGGGAGTCAGACCTATGG CTGTGGACCGAGGAGAGGAGATG
Atf4 AGTTTAGAGCTAGGCAGTGAAG CATACAGATGCCACTGTCATTG
Xbp-1s AGCTTTTACGGGAGAAAACTCAC CCTCTGGAACCTCGTCAGGA

1.2.9 %& & 7 1% (western blot, WB) %45 ERS 48 %
Fakik

JFF I 4 25 % 400 Fi in N RIPA S48 0 I 51 S $ B
HE L EH, BCA BN &ENE & AWRE G4 iR
TG IRAET-80 CH/H . AR BIK)E,
350 mA .40 min [RIEFEF 2 PVDF B, 5% i s 2F 4
FE B 1 h JE AR —$t: BiP(1:1 000)CHOP
(1:1 0000 ATF4(1:1000)ATF6(1:1 000)XBP-1s
(1:500) \XBP-1u(1:500) F1B-actin(1:3 000, 4 “CHFF
B ) H PBST & ¥ 3 WK JE I —$t(1:5 000)
WU B 1 hs PBS MR 22 S e 3 RGN ECL
B MGHEATIR, &2 A K FE IS Tmage J A
AT K FETHE, &N S K BEAE AT A OE CRP X
RAEARAEA D, HFHSHEAMNRIEE.
12,10 #miadEsk Ao

N HepG2 4 il 2 #E 37 °C. 5% CO, % 1F T 15 9%
T DMEM #5595 £ b . 383 I 400 wmol/L PA
755 24 h d ST A0 i MR AR AR R (R R 4D, (RIS
PR F 28 /i 1A 5256 45 SR 15 57 Que (100 umol/L) - FiZH
Que 7 15 7Y 40 45 245 i B PA — 2 0 N 41 g 8% 97 3
o Bk Ah, @ ERS 25 TM (1 pg/ml) 5 S
HepG2 40l 24 h 2 37 41 fg ERS B A, [8] 1) 15 37 Que
(100 pmol/L) T, T T 77 ¥2: 9 Que fii TM — [H] 1
AN aber i
1.2.11 CCK-8 tm At i b A )

I8 T CCK -8 2 A vify 14 1k 77 50 s 0 4 B v 12

41 42 T 96 FLA, 4 PA B TM Ak BE K 2454+ T
J& » 0] % 2H 40 B s SR 2 O 1/10 46 1) CCK-8 1k
#1537 CHFE 2~4 h i, K FHBEFR ORI E 450 nm P
KR IR AR, T2 AR 6 I 1
13 %itsrk

IS SPSS 25.0 B A AT KU 73 b, 925 s LA
BB R 2 (x £ ) ROR, TR A IS0 A 4L
I P o K6 B8 3R A7 4L 1) B s T 2 AL Se AT
BRI ZR 7 22 53 M, 1 e AT 2 A 2H (A LG, P < 0.05
NEFBAGI R L.

# R

=R

Que X NAFLD X 5 4 2 15 4%, fo fg Kt 69 % v

A B W 45 SR S OR A% 2K B R R AR R
HEEEF LI E X (E1AB). 5 Control 41
Eb %, HFD 41 K 5 IfL 3% TG TC. LDL-C ¥ /& 38 Jin
(P <0.05), HDL-C# FE F# ik (P < 0.05); 5 HFD 41
LA, HED+Que(LA K FRUIMIE TG TC. LDL-C ¥R FE %
k(P <0.05), HDL-C K FEF A 22 R R4t 2 2 X
(P >0.05); 5 HFD 4 LL L, HFD+Que (HD 2K B 111
& TG TC K E BRI (P < 0.05), LDL-C ¥ i &, 22
BTG FE X (P >0.05), HDL-CIKET &, 257
TG XL (P> 0.05, K 1C~F).
2.2 Que Xt NAFLD K A AEAS &5 F= 7 58 69 %) v

5 Control 41 b 55, HFD 2H K I35 BT Th BE 15

Fr AST A ALT ¥ £ 7+ 51, 5 HFD 4 LL %L, HFD+Que

2

2.1
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A —e—Control B —e—Control ¢ 2.07
—=HFD —=HFD
—~HFD+Que(L) 35 ~HFD+Que(L)  ~ 1.5 i
200 —+—HFD+Que(H) - —+HFD+Que(H) s
~ "0 { £ 4
2 600 230 ] e
s : &)
g 400 E & 0.5
< 200 e
& = 0
0+ . . . , 204 . : ; s 5 W
0 4 & 12 16 0 4 § 12 16 Qo&‘“ \X@ \’ &
Time (weeks) Time (weeks) Q Q
D E F Q& ‘28
4- 0.8 L5-
5
*
~ 3 g 0.6 3
= = S )
= 21 E 0.4 é
& = = 0.5
= = 0.
1A g o0.
202 g
O |\ T T T 0 I T T 0
(ﬁ‘\\@ ‘SSQ&L\) &@D ¥ ‘0 QSQQ > Q@ \‘0 ‘230 @ C@
X Q XQ QY Q
\g@ \XQQ Q&Q \239 \339 QSQX

A, B: Changes in body weight(A) and food intake (B) in different groups. C-F: Changes in serum TG(C), TC(D), LDL-C(E), HDL-C(F) levels in

different groups. Compared with the control group, P < 0.05; compared with the HFD group, "P < 0.05(n=5).
1 QueXtNAFLD KR4 EIEHR . MAS K S AIFZ0D
Figure 1 Effects of Que on physiological indicators and blood lipid metabolism in NAFLD rats

(L)HFD+Que(HD 41 AST F1 ALT ¥R FZ [ IR (P < 0.05,
BI2AB) o i K bR 56 B2 45 B FLFIIE &K I, 5 Con-
trol ZH LLAE, HFD 4K BT TR 45 B S AR i 4k, Bt
i HARFRBE NP < 0.01) JEE B NP < 0.05); 5
HFD 21 EE %%, HFD+Que (L) - HFD+Que (H) 41 AT T 44
FALVEEBHE (P <0.05, B 2C~E) . Masson Jefb gk
HBHEIR, 5 Control 41 Eb st , HFD ZH T i 2H. 27 i J5 it
R DB B 2, 38 7R I 4 440 X3 n s 5
HFD 41 Eb %, HFD+Que (L) HFD+Que (H) 21T i 21
A YA X S5 B ek (B 2F)
2.3 Que 3+ NAFLD Kk S A S R i A2 69 % o

E 4t 25 R E IR, 5 Control ZH LA, HFD 2HAT
EEWH}H@HEHJ‘J%%@HHE, A B R K HL 2 AR
A5 e 525304k, 1 HFD+Que (L)  HFD+Que (HD 2 JIF
4 B R 7 AR AR FE A BTG (B 3A) . JHAL O Qe
2t R IR, 5 Control ZH L3, HFD 20 i i 2H 23 40 o
JIE o T AR B R 1, R IR K= R R A T A
Jfa, T HFD+Que (L)  HFD+Que CH) 2 K 5T 48 S i
JRUUAA BTk (B 3B) o eAh, A SR 1K B,
FAEZHEZATG 5 TC W& &, 45 R T8 5 Control ZH 11
5, HFD 4L AT R4 4L TG 5 TC & B3 i ; HFD+
Que (H) 41 AT 4 41 TG 5 TC #H Et HFD 4195k 2> (P <
0.05); 1M HFD+Que (L) 21 2H 21 TG #H Eb HFD 2 3k

’/"(P < 0.05), fFHZ TC P39 ME I ME 2 7 T 4t

B X (P>0.05, K3C.D).

2.4 Que*F NAFLD kX S 4K 69 %

NAFLD & —F A i 14 50 , /ﬁiﬁﬁ LpEAR
WA VARG, BRI A FEPEAS T Que X NAFLD K i
AW M, FHRRTHOEERER, 5
Control 4 U, HFD 21K B 25 I8 BB A A T v
1 HFD+Que (L) « HFD+Que CH) 25 K 3, % i 1 B {2
5 HFD 4 Fe A A BRI, (5% 4 S 2 R 35 6 4
HEEE P >0.05, Bl4A). 25 I 24
IR, 5 Control 4 ELEL, HFD 2H K B8 25 I i & =% 1A
BT E (P < 0.0, 854 iMoot =g o, $E R
HFD 4 K B B0 7 R & &= 4840 5 HFD 4 L%,
HFD+Que (L) - HFD+Que (H) 4 & § 25 I8 i & &= K
SFEEFRIR P < 0.05) , $rm i i3 =R (1 4B)

K B 86 K FL, 30 min B, 5 Control 40 ELER,
HFD 20 i 4 T 5 (P < 0.05) , HFD+Que (1) 25 1f1
{E #H b HFD 4L P& (P < 0.05), HFD+Que (H) 41 5
HFD A M 2 7 41t 2% & X5 60 min 5, 5
Control AL, HFD ZHIMAHE T+ (P < 0.05), T HFD+
Que(L) - HFD+Que (HD 20 1fi §% {8 A1 Lk HFD 41 P A%
(P <0.05); 120 min J5 % 20 K B HE K F 2 5 4t
THE R (40 . B A & S5 7R HFD 26K



F44BFE 4

- 450 - Mos BB R ¥ ¥ R 202444 A
A B C D
300+ . 150- 25- ~ 41 i
T "= 201 = 4 % i #
3 2004 #ooy 3 1004 < # z3
= > i = 15 <,
£ & i = 10 g2
£ 1004 = 507 z E
j=9
0 T T T T 0 T T T T 0 T T T T L 0
S O @ RN S @ T O W
S SN O SR SN
Q X 9 X 9 X Q X
s N N RO
E Control HFD HFD+Que (L) HFD+Que(H)

Contrl HEFD

HFD+Que(L) l—lFD+ue(H)

A, B: Changes in serum AST(A) and ALT(B) levels in the different groups. C, D: Liver volume (C) and hepatosomatic index (D) in the different

groups. E: Representative images of liver morphology in the different groups. F: Representative Masson staining images of liver tissues in the different

groups (x200). Scale bar: 20 wm. Compared with the control group, ‘P < 0.05, P < 0.01; compared with the HFD group, “P < 0.05(n=5).
2 Que Xt NAFLD AR AFAERZSFITh BERI ST
Figure 2 Effects of Que on hepatic function and morphology in NAFLD rats

BAFAE RTINS B2 32 451155 00 » 1117 Quie I ot 77 B 15 7
% IR RIS 5 00K BRUBE R B S2 A0
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A, B: Representative HE(A) and oil red O staining(B) images of liver tissues (x200). Scale bar: 50 wm. C, D: Total TG and TC contents of liver
tissues. Compared with the control group, ‘P < 0.05; compared with the HFD group, “P < 0.05(n=5).
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Figure 3 Effects of Que on hepatic lipid deposition in NAFLD rats
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A: The fasting blood glucose level in the different groups. B: The fasting serum insulin level in the different groups. C: Blood glucose levels in the
glucose tolerance test. Compared with the control group, P < 0.05, P < 0.01; compared with the HFD group, P < 0.05(n=5).
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Figure 4 Effects of Que on glucose metabolism in NAFLD rats
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A-E: The relative mRNA expression levels of Ayf4(A), Atf6(B), Xbp-1s(C), Bip(D) and Chop (E) in liver tissues were measured by RT-qPCR.
F: Representative Western blots of ATF6, ATF4, XBP-1u, XBP-1s, BiP and CHOP in liver tissues. Compared with the control group, “P < 0.01;

compared with the HFD group, "P < 0.05, P < 0.01(n=5).
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Figure 5 Que decreased ERS level in NAFLD rats
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A: CCK-8 assay was used to measure the cell viability in different groups of HepG2 cells in the PA-induced lipotoxicity injury model. B: Represen-

tative Western blots and quantitive analysis of BiP and CHOP in liver tissues in different groups in the TM-induced lipotoxicity injury model. C: CCK-8

assay was used to measure the cell viability in different groups of HepG2 cells in the TM-induced lipotoxicity injury model. D: Representative Western

blots and quantitive analysis of BiP and CHOP in liver tissues in different groups in the TM-induced lipotoxicity injury model. Compared with the

control group, P < 0.05, P < 0.01; compared with the PA group or TM group, “P < 0.05, *P < 0.01(n=3).
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Figure 6 Que alleviates hepatocyte lipotoxicity by inhibiting the ER stress
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