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Abstract

Obesity, traditionally defined as an excess of body fat leading to impaired health, is commonly as-
sessed in clinical practice by the body mass index (BMI), expressed as the ratio of body weight in
kilograms divided by height in square meters (kg/m2). Despite the large amount of research dedi-
cated to understand the biology of obesity and energy balance, it is clear that the available know-
ledge has so far done little to curb the obesity epidemic, from which no part of the world is im-
mune. The prevalence of obesity has been on the rise globally over the past half century and has
reached considerable epidemic levels. Obesity is a major health challenge due to the greatly in-
creased risk of diseases such as type 2 diabetes, fatty liver, hypertension, myocardial infarction,
obstructive sleep apnea, and some cancers, which lead to reduced quality of life and decreased life
expectancy. In particular, the proportion of patients with obesity combined with T2DM has in-
creased in the population with simple obesity, making obesity and T2DM a public health problem
of wide social concern. Obesity and T2DM are closely related, and weight gain is an independent
risk factor for T2DM, while obesity, especially central obesity, tends to cause insulin resistance
and contribute to high islet B-cell load, thus impairing islet function and leading to the develop-
ment of T2DM. The relationship between obesity and T2DM is quite complex, and recent more
popular studies have increasingly focused on the molecular, signaling pathways, immune, and ge-
netic levels between obesity and T2DM. Therefore, this paper provides a brief review of the mole-
cular and signaling pathways between obesity and T2DM and their recent role in the surgical
treatment of obesity.
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1. FREMAEFEHERL-1 (glucagon-like peptide-1, GLP-1)

JiR i LB 2R AR IK-1 (GLP-1) 2 WA N2 N L 40 e 3B i 2 WA 0 — PR JR B 2R, 7 4%
Hil R OCBAE o e T R B A R R I . BHET . BN RIAN[1]. b6 S T ST
Ik I o 24 BEAA SR v LW 2R 20 A3 15 HE S IR S R SRS R I, GLP-1 A1 BRI b 2] Pl 1tk GLP-1
R G 2 e R RRRES . 28K, R NIEMSE GLP-1 KE 21 GLP-1 &3
(glucagon-like peptide-1 receptor agonist, GLP-1RA)F|— H. & 2 T4 /R (diabetes mellitus type 2, T2DM)H]
HROGITESE3] [4]. AR, THERAFTIE KL GLP-1 Xt Z R @ o E ML /g E6H
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R AR AR, %15 T2DM AR K 1 2 M WL 2 I8 5 5T AORE , 1% BAT i B2 ARl R AH 9GP [3] [5] (6] GLP-1
B 5 HAZ R GLP-1 5214 (glucagon-like peptide-1 receptor, GLP-1R)45 &K/ S HAEH , GLP-1R 2 —Fh G
AR AR, KEALE TR g A, ImIER PR A RG(CNS) T o BRIGLASMIG, (O BE. e
AN B2 R GEBAFAE GLP-1R [5] [6]. 2RI, WIFUREFR, RUERA GLP-1R, GLP-1 {5xi 2Ll st
AR, XERE ZME BT sed@ B g R IR 2R S LEE 7], Bk, ST AW I
s, AM1o&#E% GLP-1 B2 S 4 EN, FHZBENERAR TN SRR RSN, REX
8RB )2 NN GLP-1 S S IEH .

2. GLP-1 50X T2DM X &
2.1. GLP-1 5pERFEI X &R

AERES EA G, B M(gastrointestinal, GI)¥ 2 K P 0038« i I & 18 Jm DA b g TR A AL 7] O 1
KI8], IXULHEIACL P H AR . & PE. YRS R ThRe R A IR B AL R R 5, FRH TR
IR . WETCET AR, MRS E e E Y IR 2 [RAFAEREE9]. X AR EY)
()96 BE 5 AEJHEAG DR [10] [11], AT A T s AR Ak B A SUSE[12] [13] i s il R FEIR-1 (GLP-1) 24k
AR 2 FOLE] S S R R, AR R AR KN & AR O I BB AR AE I [14], 9] and i
liraglutide (—FfK 34 GLP-1 S B0E GLP-1 SZERIE B AR M AL LS . GLP-1 & —Fl g ek %=
B, EEHIRE RN LR 5B HE A0 B e U 2% 4 WA 7 T R ¥ AE FH[15]. GLP-1 S2ARAE KR 24
AR, AR BRI TR A%, R K R AT I Zh B SRS, R T
o v 0o A S R B TR 5 R A B DR 16

2.2.GLP-1 5 T2DM <&

GLP-1 2&—#i il 30 NMEERRA I, t%iE L 40M7Edt B0 3A[17] [18]. GLP-1 SZARTERRAR
B s BN CRERICI[ 191 RIE . GLP-1 78 /= MR R IE# MUBPIRAS T e & 2R . B IpE AR
CAFBREFIUE R o BEAN, 2R B (R IE R, s, JReg B HEAE A [20]. 2005 45, FDA
HEAE T 55—/ GLP-1 2R LA IK, BEJS A JLIW 7R 1 e A 17E 2 BO0E R 82 b A Rl
whtE. T b, KRG SGE TR A PRSI TR E21], EABKE, KELOIIE SRR
R, GLP-1 WEhRIA 32 M RAF, 1 HAE RS 1 T2DM SO MU AR IIE 45 )= (0 AU . GLP-1 7E
vy LU BT 00 0 Pl v IR 2 [22] [23], 17 7E I 72 I LB AR B B U AN 2224 IR B S (i 1 2 2 ] ) s i
JFF AR AL QAT A 1) J0 T e i 2 2 A Jk s T 3 (R PE AR FE [ 25] [26] . b4, GLP-1 2 DA &K
W77 NS R g AER R GLP-1R 456 )5, I M I B2 (cyclic adenosine monophosphate, cAMP)/ i
JE B IILIE-3 ¥ (phosphatidylinositol 3 kinase, P1-3K){5 5 i 44 5 4 40 i ik 5 2 LRI 0K K B 2N a3 5 4y
o, ATk B 240 B T 1 22 6 67 B AR M gk 5 25 0 23l AT PARAE IfiLARE 9 11 T2DML (R A

3. GLP-1 fE5MR 8T R RIER

SO I ARG 7 ST A 25 SRS AR T EORINSE 0, (EIRIE T ARATI AR 2 1 R PR B A AR
JTJ75(27] [28]0 BRARE RSN, JRAETFARIE e G M, X2 B ORUL, EREME 2 AUREIR
(T2DM)FIHAB AT AR O () & I . Hh IS IE4E Roux-en-Y B #5MiR(LRYGB) 5 81 Sl B VIR AR (LSG)
RN ERMFART R LSG FHERAEAN RIS 24y, HRRERAEREAC. XU B i E w2 R
BN, EERRE A B ERMETF RN BWMELH B+ I8N g, &f——
FRHATE S WA RIRR, AR IELR 20, AR D IF g i & [29]. % T LRYGB #1 LSG I K# 4 B
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Wit s bIER, Wit ARG B R AK P2 TR, SR, LRYGB ARJ5 ¥ B 22088 78 F e P9 BT 2 DLZE R B
ZAKF, ANZTIRFREY, 5 LRYGB ML, LSG ARJ5=25 8 B £ /KT KT Bl B A 55 K307 [317.
BRI T EERA N, KA Lz BRM/NRAE LSG B AR E T RIS, 4 pEimn &1
B, XERHEWRRDN LSG & MARE SGE A L T [32], T2DM F 3L RVRHIE & A FME 4 B 1)
iR 5 R AHEUITT 5 KR B 25 43l , B IR B B 4 L T R R 0 o R SR P o A A A A A8 M R AT P
4T B 5 2 W AN B E I 238, 1422 R 5 10 T2DM [RI RS B R B A3 1. AR5 GLP-1
ST B A ek I T A i R 5 2 R T W SR ST FR KT, {H GLP-1 & 752 ik T2DM (15 R i ANs 28 . -
BRI, EIREFE SN GLP-1 M2 LRYGB ARJF T2DM @ MK £ —[33], H5
— TR, T EEREGARG M. R T2DM 5= B2, LSG AJ5 2 EHHBEMRSEN
GLP-1 [N RAHBLI[34]. XL RFLEME ] GLP-1 FEHiA) G 1A I 2402 45, (EpE i & %
R, XK LSG 5K GLP-1 203G 5 x) T 4E4F T2DM 32 iX3 1 1B Bl =B A 78 /0 A G . A
SR GLP-1 TEJE T AR5 vk T2DM o (1) R AR - AE N SRR ME X 3, (H AR TN R 3R, Qe i (1) 4R 2 )
6], CLRCFARAT B ANMLAIREIR RS, AT REXT B X L2 B 20 H A2 75 A6 70 40 Pk R DA ok T2DM B4 G [ 35].

4- IE‘Q:EEEE

JEFREE FWE PRI RSO RAT PRI » 5k EE A ARSI 1T 2 IR BN AE AT T2DM 1 E 2R 5 3K
IRAEF ARG —> LA B S5 2% il 73 Wb IR ) R BN« X 8 iR SR B B8R RERTH S
AR R B ACH A B AE BT R, AT OB TS AN RAFHLHI ik # . SR, AR
— RIS INAE 22 KR R T AR RCR A e — ML 2 AT 3. BIEFARBEGION R PR, £
KRFARA, AT A RS AS AL R TR A (IR ) (R S F 2 . R A A A 2 A A R 3 TR]
TEFIRSER, X T RER A FL B A T ARTEF . Wi A SR AT A AR 2 (B . 1A%, i
BERESS) A AR . B REEE . L5 REAN T ARRAMEEREATILRS BT AR 2 580t, B
Uk, D 7 Bl B T R 0 U A AT U e B SR A R A RV R A A RS R RAT - AR BEAT I PAC AT AT AT
TR o

E&WE

[ X AR Bl L 4100 H (82060166);  HrB4EE /K H 6 X X 3 bl 5] G135 & (LA 1F L 4UR Stk p i
Y 7 [ b BE 4 A VBRI H (2020E01014) ;. #isE4E 5 /R BI6 X 51 #EE B R A A Rt i A% 55 H
(201939).
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