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Quercetin Attenuates High-fat Diet-induced Colon Inflammation in Mice

ZENG Yu-peng, LU Xiao-dan, L1 Guo-kun, DONG Jia-hua, CHEN Xiao-yi, SU Li-jie"
(School of Public Health, Guangzhou Medical University, Guangzhou 511436, China)

Abstract: The effects of quercetin on colonic inflammation in a mouse model of high-fat diet-induced obesity were investigated in this
study. Thirty male C57BL/6] mice were randomly divided into three groups, including low-fat diet group (LF), high-fat diet group (HF), and
high-fat diet feeding with quercetin group (50 mg/kg-BW, HF+Q). Quercetin was administered orally once a day for 20 weeks. The morphology
of colon was observed by hematoxylin-eosin staining. The concentration of LPS was detected by ELISA. The levels of cytokines, including
IL-6. IL-18 and TNF-a were measured by Real-time PCR and western blotting. The activation of the TLR4/NF-kf signaling pathway was
determined by western blotting. The HFD-induced body weight gain was significantly reduced by quercetin in obese mice (p<0.05). Besides, the
colonic morphological damage was ameliorated, and the concentration of LPS was reduced to 5.04 ng/mL (compared with HF group: 7.01
ng/mL, p<0.05) by quercetin. Compared with the HF group, the protein expressions of TNF-a (39.04%), IL-15 (17.73%) and IL-6 (25.47%)
were inhibited by quercetin, and the activation of TLR4/NF-£f signaling pathway was inhibited by quercetin. In conclusion, tissue inflammation
in colon of obese mice can be improved and the expression of inflammatory factors can be reduced by quercetin. The mechanism may be
associated with the reducing the activation of TLR4/NF-kf signaling pathway.

Key words: quercetin; obese; high-fat diet; lipopolysaccharide (LPS); colon inflammation

E[BE W

BRI, IR E 2 [ b, 5 A R FO0S s IR IR BT AT/ B 1 2R A S U LT AR i AHEE, 2021,37(9):25-30,+24

ZENG Yu-peng, LU Xiao-dan, LI Guo-kun, et al. Quercetin attenuates high-fat diet-induced colon inflammation in mice [J]. Modern Food
Science and Technology, 2021, 37(9): 25-30, +24

YRS EER: 2021-01-22

EEWE: EREANMFEEEFRE (81703219); INENKFAFESWNEIHRE (2018); I INHRHLIXIHE (201904010404)

fEERE: LW (1995-), B, MM, M5hE: EH5RRTE, Email: 176600958100, com; HEE—{EE: ABUF (1998-), &, AR, W
RAE: EFRSRMIE, Email: 1169989849@qq. com

BITEE: Ak (1986-), 5B, L, #HIl, MxsRE: EFSRMIE, Email: 42164784€qq. com

25



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

JEJE R AR A I T AR SR 221 S o B iy — b
AREELIREN. RS S8R PERR . AR
FEMERRIITHT « S5 B, ™ s i N et et
REFHERR NARFR R B PE 2OREA G . RIIRIX T R
¥ T T 2R LA 8 = 9 A o A P i S el 20 I 22 W
(LPS) #hn, 1 LPS VENRAEfl &K F5 TLR4 %
REE GBS NF-«B {558, et R I%EK 5 TNF-a.
IL-6. IL-18 HIA BRI FEAH A=A %
RS, SRR, w7 R gh e
GURAECT s G B R JRE 25405 i 3 B Th RS RIS hnfi
TEIEIENE, BN LPS #EN MG, 514 KFE
FEMI M JORE, IRRIAERE LR = AR R 5 = . K
W R B S R TE 2R, IR RE AR AR AR
TR BRI, IRBEBAAPLRIETER RIR =LAk
LA B IE OO ST S R IR 2 —.

it % (Quercetin) 1F AN £ HH 55 LIRS
WEY, JZEETH. KEMRSEay+h, Bf
Préafb. PR PUBGAGUMRE SR 2 M AEYTE Y E
CAO1 e Bt Fr s e e 25 AT LB AR, 9/ i
D7 Z3 E MR AN IR AN 9ORE R 1 I ERIE, i m i |
AR ART LA ! MR K nT R R R R i
SHAEREK ROIIEERE, REMREIEEPHSES
NEERSCTERNOFEE, 38N Akkermansia 255 2%f#NT
PEARC R R IR T, IABIRAERR™,

ZEEATR, SRS ET S R mIE R S T RE
S FEUGE S, MM FG VA1 7 TE B R A 28
FERIVER o 10T 45 1 98 RE AHHIE FH AT Be e v6 7 RE R
FIRE AR AU ZREL I —FELE VR YT NS . ANHFIL
REM B 20 =R s R iE SOE e e, JF
PR HTREAIE NS, RN TE R UM 2

JEI B RE B i S LB T o
1 MRIE

L1 AR5 A

Wi R 2 (98%), P RFLEMBIHAN A R A
D12450B fiuEmEL (e & &: 10 keal%). D12451
A REL (i S 45 keal%), | AREEFLIE)
Yprhts; TLR4 —3T. MyD88 —$T. NF-«xB —¥1. IxBa
—¥i. p-IkBa —#Hi. TNF-o —%i. IL-6 —%i. IL-18
—¥1, 3£ Affinity Biosciences AF]; T/KAEE. —
IR, 4% % R, BilgE 2R Al BR A R
fleZ# (lipopolysaccharide, LPS) FFHE G W FM 2
WA, ISR AEMIRIEA IR A5 Trizol. RNA
WA St & PCR (Real-time PCR)
A&, HA Takara A#],

12 (L& 5#%

CFX96 %! Real-time PCR {X.. PowerPac Basic % Hi,
WAX. T100 HYBERE PCR 1%, 3£ Bio-Rad A#;
ODYSSEY Mt kA%, F&H LI-COR Aw]; JJ-12]
iR /KMl TB-P5 BUALHEHL. JB-L5 %G, RIVRASH T
AIRAT; RM2016 RUFFEI ML, EHESERGEEE
FRAT]: GFL-230 BYERE, RETTSKIBEEM AR & A
PR/ TSY-B il taBE IR - MX-F jR e & %% D100SE
B EBOHL, Servicebio AT ; XSP-C204 &, CIC

AT
1.3 &
1.3.1  SFEIahM BRA M

=1 LLEEMISE
Table 1 Animal grouping

287 AR HE A
f&AE2BB4B LF (n=10) 1KPE4AT (D12450B ) A 38 2K
B A5 % I~48 HE (n=10) ZRs4A#E (D12451) A4 38 K

S REPR AR & T Fi4A HE+Q (n=10)

BE4AR (D12451)  MEE (50 mg/kg BW)

SPF Z¢fg i C57TBL/6 HEME/INER, 30 L, /A H 22~25
g, ARIES: NO.44007200049595, ¥F AL 5 -
SCXK(#)2013-0002, W) ZRE EFLE B,
THFET T IHEERLK S50 3 L SPF 40 B B A% it
Ba, =il 2242 C, AHXREE 50%~70%, &1k %,
12 hy 12 h B FE A AR B 2. /N BRUAIFR A A B HR
B oK. DNRE— RGN MERFE S CRAR
AR D Ja, JFEIERIRE . RI0FEsE 20 A,
()4 H R 7F DAVE B 07 N4 T s Bl s K, B H

26

FrREfERCT/ N R RHI, REAMREDN AR R
NI EAR ANRIFE 20 JA TS, 258 CREE7KD 8 he
BERAHUE, 4/ RESTRRIER (10% 107K 508D ,
FIEN 0.1 mL/A o /NRAHHIRERIUILS , st kst
NER BTSN, B/ NR S5 dil
wY). SRR S H AR 4% A RE ]
W OE T, WIREE, HTRERR AR -
LS HARALPMENG FIL 51 2 mL A7
B, MR G A PR A T-80 CHIBRIRIKAR. A&



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

RIGE L M ERNK LI BN AR R B2 51 2 W
fit.
132 HAMAFLOLE

DIBUE RS LI 4% 2 5 H e 2,
[ 5 24~48 ho HUHEEE fFHL, FKMHPEE 2~10 ho
PR PTG 3] i BE P RS AT ik . —HIORIR
115 min, BIEHIK. FAE (1F 0N 52~56 C)iRifl
15 min, IR KHRIFEHHRTTINEEHE
R, B AT R ALY 5~8
um JERTI R, TR 2 SR e BRI E  W e
VIV RAE 40 °C REET . AKRUKEDT 24T Mt
55K MWZERKFEUH G, TN ARSI h e
10~30 min; B H N 1% ERBRPTRE SR 2 ) 42
ZERI], KRy ik B8 s PRI AL EE; FH 0.5%
AT CBEVAR D, 2~5 min: VIS BRAGES . )5
M HIRE R T, R, A ic (s
FIETHMEE .
1.3.3 Real-time PCR

F Trizol {FHEET TR A RNA, IELEEFE
RNA K, HRiBER] 250 mg/L, & & RNA WK 500
ng, AR R 2 ul, i LA e /KR
B GRE T RNA Wi 5% o 100 5% JE Al DNA K
&, B AR JE A UEE I 1 uL cDNA SRS
Y, NaziE>). PCR RMARZR 10 uL, R4 95 C
30 s FAEME: 95°C 5, 60 °C 30s 314, 39 AMEH,
65 °C 5, 95°C 0.05 s Jifift. o 24 kR4
mRNA Fik#E., PCR 5|¥F5I % 2.

=2 51¥MER%
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Fig.1 Effect of quercetin on weight gain in obese mice
7E: *p<0.05, LF %1 vs HF 28; "p<0.05, HF 41 vs HF+Q
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Fig.2 Effect of quercetin on pathological condition of colon in
obese mice (x200)
E: a: LF#48; b: HF4H; c: HF+Q 4.
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Fig.3 Effect of quercetin on LPS content in obese mice

7&: *p<0.05, LF %1 vs HF 41; "p<0.05, HF 41 vs HF+Q
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Fig. 4 Effect of quercetin on relative mRNA expression of
inflammatory cytokines in colon tissues

7£: a: TNF-a; b: IL-18; c: IL-6. *p<0.05, LF #8 vs HF
48; "p<0.05, HF £1 vs HF+Q 41,
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Fig. 5 Effect of quercetin on relative protein expression of
inflammatory cytokines in colon tissues

JE: a: Western Blot BAX Wik E; b: &&AxtEENKTE.
#5<0.05, LF 48 vs HF 48; "»<0.05, HF 48 vs HF+Q 41,
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Fig. 6 Effect of quercetin on the TLR4/NF- B signaling
pathway in colon tissues

7E: a: Western Blot 2K .k B; b: E &SR IAKTE,
#p<0.05, LF 28 vs HF 28; “p<0.05, HF 28 vs HF+Q 2.
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