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Abstract: The global prevalence of obesity has nearly tripled in the past 40 years and continues to rise at an alarming rate.
High fat and high carbohydrate diets can cause gut microbiota disturbance and impairment of intestinal barrier function in
obese individuals. Dysbiosis of the gut microbiota and its metabolites crossing the intestinal barrier lead to insulin resistance,
imbalance in energy metabolism, reduced fat browning capacity and increased levels of inflammatory factors, which in turn
induce chronic diseases such as diabetes, hypertension and cardiovascular diseases. In this paper, the molecular mechanism
of obesity mediated by the gut microbiota is systematically elucidated. Based on this, we propose that the intestinal
microecology can be regulated by supplementing probiotics and prebiotics or by changing lifestyle and dietary pattern,
which in turn will help to prevent and control obesity.

Keywords: obesity; gut microbiota; metabolites; inflammatory response; prebiotics; dietary pattern
DOI:10.7506/spkx1002-6630-20220905-040

25 TS201.3 SCERFR GRS A E G 1002-6630 (2023) 15-0339-12
130

T#k, RE, MR, 5. IE R IR RS SR R T VAR U RE (D], fr A RLAE, 2023, 44(15): 339-350.
DOI:10.7506/spkx1002-6630-20220905-040.  http://www.spkx.net.cn

YU Miao, XU Jinzhao, YANG Xiaoying, et al. Advances in the mechanism and regulation of obesity induced by gut microbiota[J].
Food Science, 2023, 44(15): 339-350. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-20220905-040.

http://www.spkx.net.cn

PSR T 5790 B A e ML P e o —, R AR 18 5 UL B NFEAERE B N 16.4% ., jEAL, — Tk

FENBAL TS A, B AR 0 NIRRT 2R AL
#aAt, 2015—20194ERIGE 45 L, KE6 ¥ LUFA
FERE P IR 2 N6.8%; 6~17 5 NBERERE 0 % 87.9%:;
Wehs H . 2022-09-05

T LN R T A AR T, RN
1 EE A1 TE A4 AR Bt 0 P 10 R T SR LA AR
WAL, B S ERVEBR IR WESRE, IR

HEETH: BRIAE “ATH” TEREKLI (20202X07B01-2-5)

B—VEFE RN TH (1998—)  (ORCID: 0000-0001-5143-2696)
E-mail: 1620609920 @qq.com

s s WUEEBETUE, BRSSO E IR S TR .

SEEEHE WA U (1968—) (ORCID: 0000-0002-4350-0094) , 2, ##%, 1#+, BIRTIANANS TR

MBS @ . E-mail: xiaoxi_xu01@163.com



340 2023, Vol.44, No.15

B5oitl F

KRR

RO BB QARG MBI GIAESE. ki
IRRIFBRRESS) « OISR (Rl . oA i
&) RESHEIRE . TN R AL S 2 P S 1 A
PR B EEE RS, BRE RS RN, LoyZH At
R, AR IR R IR A L (AR R R S BRAK
H20194E 1 B Gk # (COVID-19) s kALK, £
TR 9 2 W IR i A BE I G COVID-19 8 KU 3 m,  HLJk
YeCOVID-19FIAERE B i 15 o i, B & A serY,
JE 75 5 0 0 e AR s (13 E R R R AR & D, [
s KT RERE R TS A M 2R L% o AT AR E A
NARIRITIERE A T B, EEMRERY, FRIGIT
A EIE A I S 2k bt T T A A
AR I AAAEAF B RIVEF o PR R —FP 2 2 &
BOM L 25 3 DR 4 02 PR A P R, AT s TR K R
JEBAE R R G, PR AT AT 32 Z0R IR R 0 S R A 45 T R
HRMT, WEMANREZ K TRBKEE, SEBNE
AR BB R, WA R AR FIESE, RS i
AR DA SREL A i T R L LA
BE 0% 30 o B e B gk AR B R R AR, R R BB A5 15 T AL
R IE RN, T 5] S &P e i A, TR, 4R
H 73 BB IR RE LA e L, IR AR DAL
A I 3 R R ZEL A, R A i R R 5 BT L ) ) s
Xof I R AN P A I £ 8 1 7 5 3 T 50 i T R A A A
e AT SRR TT F B

1 REERFEXTIEMASS

1R B3 (body mass index, BMD) Z&&Fi&E S
BE 2 AR (kg/m®) o 15 AR SV A R
5 SCNBMIZ=30 kg/m?, AN [F] 1 52 8 SCHE (¥ BMIE B
AR, RIEKBMI=28 kg/m*E A e A",
522k P JUL PR 5 22 38 7 3 B BMIE T = B, AT SR A 4
IE AR A T BB U A K % . ML FBMIE, RARER
(body fat rate, BF) I &% 58 i fff b VP 4 P9 A 15 &5
B, BEHEAMET25%. LEAMETF35%R AR, it
A, MR (waist circumstance, WC) A4 9 AE kK 2
fabr, AT WMAKE, BHEALT0 cm, LMK
T80 cm BN AERE" . BEFEEY, SBMUEAALL, WCH
ZE A BMUME FIWC S5 AR K O 185 0 ) S BB b 5 57
I R 55 T AR 2 Wil o 2 S R 2 N e bs . IERE
NBEAR N & w3 E 2 e, a, A AR T — B0
WES— 7B R AE P FEFE 40 (gut microbiome health
index, GMHD) , ‘B J&—FhBk T30 7 3L R 2 FE AR 1R Fh 2%
R, BEARA BRI RIFFIIEMERAS) MY
YR A = BEHEAT B, P DARA 52 RO (0 AT e Y

XM ITIEMSL TR SR IG IR 2 W 2 86, A8 Oy H 58 L
BT 2 o

2 B SENRSFALE

i 18 ¢ o B MU R . e B R . A7 B AN
AV BEREA AR, BRI N IEE — LA E A &
iE R T 25 03 BT o i B i 0 DUE R KR4
FEVN R RRIEIBE N, U8 BT, AR
T AT A AR U 7 4 S B R o o R RS B s LG,
S A G RRERRAE, FMEEZRFED (FD . i
F) S B B MU B B O A i o, BB R R
HZO-1MO0ccludindl i, 5% 1% 4 8 A K5 40 A R4
J B T i . AR 2 5 W LA i 38 B B e 3R, /N R
TR R AR S, P R A I S R B AR K DR AT
BOm R AR, SEZO-1M0ccludin AN FRIE N
W, AEHUGE R AR, SN E RS T piE R
SE A B ) B B R, R HEENIE A 1 B R 4 R
RAENAS, Mol a8 a5 B A

0 O
17 @ dE, A -
% memmmn e FEAEBENS. 32, IF. KD. MedDiet Ar— 8 [
O LR
T [}
RO K | 7ot
BRI, AN e
[ | /| ] AN [
7 B . 1
] 4 e KA ER W R . KHE R T B
I FfetRiAn] = | | R O
2 KRR
ik ] |
JGLP-1. PYY Jfern | | /GLP-1. BEfeea | [x CHWATER X EMIL-6. TNF-a
! EpiA
HERRLPS + T E
St e—————— = Agggggggigggg» i
M2 A MO R4 MU EH A
SRR T SRRET
IL-4. IL-10 TNF-a. IL-6. IL-12

IF. (A & P25 & (intermittent fasting) ; KD.ZEF{X & (ketogenic

diet) ; MedDiet. i 1 F & (the Mediterranean diet) ; SCFAs.JH 5%

JEWIER (short chain fatty acids) ; GLP-1.J# MAEFRFERL-1 (glucagon-

like peptide-1) ; PYY.IKYY (peptide YY) ; WAT. AT (white

adipose tissue) ; TMAO.% L =H[fZ (trimethylamine N-oxide) ; IL.F14H

liA~& Cinterleukin) ;5 TNF-o. /R 3F LR F-o (tumor necrosis factor-a.) o
Bl fERE MR A RENA 8 B AT LE

Fig. 1  Comparison of intestinal barrier between healthy and obese people

2.1 JBJHERRE (A TE B RERFALL

o T8 TR R 1 45 RS2 IRCR . AR JTR LR IR 2 A 1
EAREHEEE 2 R R0, il S IR O E S
FEEORASYERE, K5I IR/ B E A
T D RARAN, 45 R KB Z /D R B Y%
N (B P I U S AR B AR T K T
TX 3% W Py 1 T R A A5 1 AR P9 TR I 20 D7 A g



XA ERA B85

=

2023, Vol.44, No.15 341

KA, R Gordon H % B DA 5 — VR
i 3 TR S I 0T Ak A R HE R R IR YR, R R BIE
JoE 5 i JEBE B 1] (Firmicutes) 3= 85 38 b g AT 1 1)
(Bacteroidetes) FJEFFIE™", X HLey & sLib &5 16—
. HEAEBMUERININ, JEEER ]S AT B TR E G
SN, AHIX— G R 5 M TA) B A DG I A AFAE A S
WO EHOER I, AEEF AL S % L R A
AREU DR I — B A 5 R PR 2 TR 5K R AT T B %
IR RIR R . 2T LR, AR N4 N i 18 B R
GER R R AR, MRS Ji A PN A R T 2 A
PEAGF IE 3 AMAR 405 & BRI AR I W 2 1
HORAERE . RS R IPUR Mg Y (H A B A
W, BEJE N R A 730 181 1) 22 1P S5 3 s T AR IR R
NBE, HZAat g RARE, wTae5 AR, s A
T 75 A A AN ] i 2 T A R

JIEJRE N TR A N 10 i 1 1 R A R A R B R R N
JIR DT 7= A ARt SR AR O 1R O J S P 0, T A e
JHE BURAHR AT JE RS (B2) o R A iE 5
BEVETT CLUnbpnysd B ERE (Ruminococcus obeum) FIK5E
Z/RIKE (Dorea longicatena) ) FEEXIN, HAFHEITE
FERRAR, JFEBERR ] 3 B v T A0 B8 1) 2 A A4 5 78 0
W E, JF HE SRR RII R R T
B UL RR 1 B R SR RE R 1 R IR IR R
(Prevotellaceae)  JFT# #l (Enterobacteriaceae) . fii
gL % £} (Desulfovibrionaceae) 7EARE NBEAA N B2 &
G AR N T AT KB A AR Carchaea)
XA B A AL E IR IR B R AR AR, T
PRE R B L B SE, FEORTICE £ i RE R,
HE JHE N B AR N AR O D = B2 A, T AR B ) 9 4 TR Pk
AR AL g 7 ek A N BROIEBE . AR B R R A 26 AT R
(Faecalibacterium) fef1F| 17 18 NN AR TG ALK
Wk AL G Y (2 HE R RE E2F 4625 IR L A8
SCFA™, [ 505 K1 (Akkermansia muciniphila) W] UL
R R R SR B AR AL, o IR R R U SR
IR, I RIETURAEA, (A H AR N AN b 2 2
BRARS .yl B AR U 2 AP (Bacteroides
thetaiotaomicron) {E BN NFEUR N 3 B BRAL™ . B2
e J& (Oscillibacter) 7] FEAKH M =FaHK FE UL BMI
{1, 7E IR R P9 20 = A, Million %1
RN A B AR B0 2 A T OB B R

(Bifidobacterium) 5 & [%K.

R — W R — S |
s — "El{
O

ﬁ ‘E;{@ﬁﬁﬂﬁ@mmm& B E |

KkeELRRE |

(| PRI |— g s H— P R — 5T 2 I l

LR B — BUTRR — 2T |
—| P
SRS — B0 88 H— MR R |

RETRE R 14 3 AR A | —

;—hﬁ(ﬁé‘m’%—x]&ﬂﬁE—ﬂ&lﬂﬁﬂf AR |
AT A — Tk o — kTR T

—zwar)
AT R — WS E— RSN

— dkE ]

PR RN, VR R
B2 M ARRR IS E

Fig.2  Changes in gut microbiota in obese people
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