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Research status of GLP—1 receptor agonists in the treatment of obesity
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[Abstract] As a chronic and complex disease , obesity can cause many other diseases. Obesity is influenced by many factors. At present,

the main treatment methods for obesity are behavioral intervention , medication, endoscopic therapy, and sleeve gastrectomy. New break-

throughs and progress have achieved in medication. This article mainly introduces the latest clinical situation and adverse reactions of

several representative drugs in glucagon—like peptide—1 receptor agonists, such as liraglutide , semaglutide , and tirzepatide. This article

mainly aims to analyze the safety and efficacy of these anti—obesity drugs and provide guidance for future clinical medication.

[ Key words ]glucagon-like peptide—1 receptor agonists ; type 2 diabetes ; obesity ; body weight

NE P e — i R 52 25 , 2377 AR 22 A0 S L
W N 7 45 25 B E L B ORI R 8 Al O I AP0 L 22 HE B BE 25
GBS o TR 7 A 52 22 Bl A 25 IR &R (W 52 ), JHG v 456 35
B KB A NEWEIABDIRG A2 S8 A 05 7 X anfe 2
PR YT R AT R AR AR AR A, AR B
PG Rt BE AR R A 2 i B AR AL . AESE R 294
SO NBAREREEY . IR RIE #2019 FFE T
RAE B T 38 3 T 34.3%, 1M HE ik 2B 2 0ol 16,492,
HAE B BR b 1A 0 B R A 2 FH A BT 46 2 (body mass
index, BMD) e ffif it . 3K [E MR KRGS G A E AR AR
[ A A BMI Y] A 2 18.5 kg/m*<BMI<24 kg/m? A 1E & 14K 5t
2, 24 kg/m’<BMI<27.5 kg/m* B I , BMI>27.5 kg/m® Jy It
JRERT AR HE o BT B9 0, AT TR BE B IA T IR ABIESY

{EH 48 : & £I%, Email : zhaoyc4112@163.com,
BER 7 6] B E B4l is I BAT A R

BIS1EE  pE %, Email : dijianzhong@sjtu.edu.cn,

HETIE:B X843 44FH7 8 (%% :82370901),

158 H AR : https:/link.cnki.net/urlid/50.1046.R.20250115.1358.002
(2025-01-15)

) D5 B AN A Pk

WFFE R, N2 Bt O ) 5o R 3 O I R A iR
PR B R, BUA BEEA YT I 5 3 32 24T R T
IWIRIT CNEIRTT R B MR IR (B S ARSI E
RWFA . FRIET —MBEA K B ENE JFRIE
A FETTHRAE T ARG T M E LA RS R
16t X F BMI<40 kg/m® H 1A FoAlh B= 2% (] S5 1835 DL X
BMI<35 kg/m® H 2/ 1 DR B AL A OG5 D1 1 3, 1
WA TR FAR o A0S TR S i Ak DA 0 RG
PRI R AU 0 25 AL T AN 2 DL B R 2 A SR SR
ANBBAETEAR W F AR, R FARIGIT AR 5 H Al
7)1, 5 O A AR 4 O R A AR £, R R 2 T A B
WHEAREISS ) M AR R L2 I E 25 .

TR W) Ay R 3 RS 4 R L SRR R A AR 1
A iR v 9 245 L AR M R 24 ) AR LS B e 26
il 51 R 5— 2 00 Jie 52 AR 98 s 790 L e L U T 1 ) A 245 4 £91)
Q0B U ZFE R -1 (glucagon-like peptide—1,GLP-1)3Z &
Wsh AN HOBUIRAE JoB (11 IR S5 56 22 B, GLP-1 2214
BB R B RERTT REERE . GLP-1 Z sl &



— 1012 —

BERERKFZR 2025 £5 50 £5 8 #5 (Journal of Chongging Medical University 2025.Vol.50 No.8 )

AL HE S ZETRAK (exenatide) A H7 & K (liraglutide ) | 7] FE4%
B K (semaglutide) 25 oAb 4 28 W A M1 02 1 & 3R 22 Jik
(glucose—dependent insulinotropic polypeptide , GIP)/GLP—-1 X
BB 0 JRIA B (tirzepatide ) . GIP/GLP—1/J1 5 i % =
AN R an 5 K (retatrutide ) 5, HORNAX BEAS IR AT &t
WRERSIA YT 2 B, X TIEE & AT 8 TH0A
ITIERUG , 29WTR T I SR Tl AT TR 02— P v o A3
FEIR IR Tk L 2 W) e 1 PRAF SR A O, LA R fd RS AT
AECx IR MY RN o AR SCE 2R R I S Ik 25 4
142 A PR RV RO AT 34, O HS I IR T 25 S 43t 1 48 =

=
=L

1 GLP-1ZEzhFIK54

1.1 GLP-1 44 3h 7

GLP—1 /M Rl 235 M 2 it L A0 0 30 (X B A1 TR 258 %
GLP-1 R HF JHE AR @ 4 A 4315 2 2 2%, [) B il 2 e 3 L 36 109
Gyl TE2BUBRIRIG B WA A 240, M e
THER TG R AR GLP—1 438 JB A2 2R BUae |, JR 6] ot 2 il 4
tP GLP-1 A 3TE n] AE RS N4 SR M v &, (e R 35 B 5 R iy
fERY. GLP-1f£1E 2 EIT a0, B B A WM & R AE (2
MAER B ONEDIRE I A I E HEE R
AR 8 BRI U AE Z R M GLP-1 32 (R a5
B oA R B FC I & #E B IR VE Y. GLP-1 2 A4 3l
SR KT 2 3l 1t g A0 il R K A — AR AR s, R0 i A
R R W], GLP-1 32 A3 20 77 FT AR 2 00l IR i 3 R
FHCHE O WAL AR BIEH R RN B0 A SR R R
FIN GLP-1 Z R 3 3l 37038 12 190 577 6 R 3 Jik ) 28 LA ik >fe o
AR 77 3 v 1 X1
1.2 FWHY

1E 2005 47, 3L FETR IR 1L FH IR 2 BB R 1Y
Y. TR BT S CLP-1 243 sl ™

R R JE N GLP-1 AT A9, &2 — A K 3 GLP-1 3%
RBESIR, FHTIRYT 2 BUBE PR FIAC I . B 24 it B 4
BBITHE 2014 AR HEHEZ 2RI TR o P OR — B4
25 o TSR AT DA S 2% i BTG o S A3 3
HIREBT-BE o B N 28 /078 — i (AR o AH DB Y
B NCKE B2 T T 3 mg (07 5 AR by — o h 2 e o 4
LI W

A I T 2 BB RO SO S KA YT . B
Ja T Mo e J e I 2R AR K= 1 32 Al R ZEE A ] S A
B IR BE B PR R IR AR T | I R AR L 9
P O BRI rR Y S 2 T A RS KA RE AT S
500 ML 53 B DR 1 0 g v R R, s SR B is Bl
TIRE , e R B MR B ORE 2 BB BR G R e PR KL
P HTRW, T S & I AT RE 2R AS 3 /D Bk
(estimated glomerular filtration rate ,eGFR) P H L . X X
T LMK eGFR 4RI A P24 Vo R R DR AT 25 19 1
B B R T AE 2021 AR R IZ 2GR T AL e o AT S AR
oK, T SRS B IR R IR 32 B 6 T A

BRI — Tl B 259, 7E 2022 4F | 52 BRI A |
(Eli Lilly and Company) 28 F FF & o 98 A W B A8 BT
R HAME— 25 . B 7K TR JIK BB A 42 ) i 8 119 7K S Tk
BBF R, A RAR MR A . 7R s
T 5 GLP=1 32 (R 8 70 — B0, & A IO TR 97 2 BURE IR
P AL JRE B3R 772, DL 11,
13 =F#FHA A

BE A S 78 FIOBUR 7 A B, RN B RS 2
SSFSER R AT . XL GIP/GLP—1/188 e UWE 3 — 3 sl ) 46
W2y B T T AN SE 5, (AR OF R LR RA
SR 19 091 2 == 8 3l ) T K T AR 2 39 PR 5
B AR, A R84S T 24.2%. RAFRYIBE RS
POl P AV 20 e PR 1 B AU i ANt ) R4 Tl L

2 GLP-1Z{&EshFI K5 A B

2.1 *PReaE 69 36 97 1R )

2,01 FIREE IR T HE B A e RIS 4T 3.0 mg Al
A YNGR SN N st N I E TR YIS P i
BT Ee o, R S & IRAE R L T5 i O T AP G iR 7E
13504 391 56 Jil i) BE AL XU 4 B0 526, 3.0 mg F A7 65 IRk 4
SRR, S5 R RN B2 BE W TR
J5 AR IR 5% K LA P[RR RIF S N ) SEAR K
FNFIRLE R VEAT T 97 R0 o 1390 3b Y T il g 2 21 4k
B, W e A B I ZE - R AL L Z0 48 11 R B8 1.7 %, R Ik 2H
T RE1.0%, 5 M [R) AR S50 6 5 1T m] S 65 IR AL 11K 5.8 kg,
FHL 6 IR LA 1.9 kg, BT L, W] e A% & KA Foe AR A 1M 21
B A S TS T A K

&1 GLP-A ZRHBFIE

L B it

FERIEM

Py RN it

SCFENR Ik i 2 TR RO R LA
FhE ik e L P ARG, , DR A B ik
FISEAR K DRI R AR B A

Tl MRt

Lol SR

BRIAK

JRTFUIR 9550 S22 B AR G
15 MK

A ST R A

PRI G E AR T RS E RESIPEMNERE 120k
R R RN ]

2~4 h FAS 2 0C I RIG YT ROR A Bk B by ifi

13h HZEST 10 HUBRIR C 20 i i A e g S R

165h  BES 1 U IR S R A IR I 5200 R | 2
DI RERERT B FEUT]

BRI 1K BRI A0 1 BBl PR i U]




BERERKFZR 2025 £5 50 £5 8 #1 (Journal of Chongging Medical University 2025.Vol.50 No.8 )

— 1013 —

2.1.2 LA G TR REA I R K 5 2.4 mg
1 E) S B RS B BRI R TR O HLR) ARG
JRIEA HAER . 5 1.0 mg 589 7 248 G KA L, 2.4 mg
RS RRCR I . A6 1 T RENLOUE AT 4L B ) a2
Wb AR A 1R 2.4 mg 1 T SEAR 5 Ikl 22 ) e
NS 68 JE L AN AR TE T A AR, F ARG
FRABAT 73% B9 NI TR IR T 5% KDL B, 78 i AE A
SR I T TR B S5 A 5 f2 A8 Ah Y 485 SR AR B S, i LA
] M G ARG IT B AR R A AT AN PR i B A I 8 AR
BRI 2 A1, 55N EBR AT W PR 110 6 T/ R AR M L, R 23
s B SR TT LA O A 1 A B ) 2490 A M B e 4 /AT B
FE A5 W IURE S5 U/ 8 /I B 24 0 1 PP, 3R 2
FELYRAITATE IR | IS FE AT AL AN RE P Ak 2 44y

2.1.3 BRI FRERERIG RIS B H 2 A F
F AR R VAR TR B, 465 50 & B e 0 e B AR TA R R
T R R 2. R B 2R VA ORI ] 6 4% & RR 25 W97 5k
MO L, 25 5 e B 26 0 TR KT KR T Rl e B k., £ 1
= HARCE S, 43 5 510,15 mg B /R 1A BRSEA T AF
98, 72 JA G T 510 15 mg 77 42k (14 B0 IR 11 K 8 A 1 44 5
SRR N 15.0% .19.5% .20.9%., 5 RE H, BEEH
AR, BE AR R B HL R, 5 LR R R
T ) SR ORI SR A IR B S X FL A M . TE 1 I RE LN
H 3 Wse SR FES5.10.15 mg PR R IARKEL 1 mg
) ) SEAR K, WEBOHE AL 1T 21 75 11 /K 7 M KRR 31 40 J& 1y 25
b, 855 W R BRI RAE T A 7 T LI 21 8. (K F- 1Y)
A AL ER AL T F) S RS, R IR A MO i B Ak
2T 78 11 7KV A0 2 o il 8 ok 47 bl a9 AT 22
P U P L T R AR SRR A AR I R P, I 2.
22 sRefFE e F AR

22.1 GLP-1RAAZO AL B s Rl ik n 4
R MUK T o A2 A 2 TR s 1 L 28 AN /b 4 b i)
P K 57 e A R 1.8 mg (RN B — MUK AR, & s

Er LR IR F) L 76 52 8 P T AL A . X RO
BB iR B SRR A 1900 IR B 5 UE B R
P PR AT DA 2 A e R TR M T o, el A BB A A
i (AR RS B R A VE S A AR . PRI 1 300255 4y
MBI AT 5518 30 I 4 754 B JR 5, 3k I 25 2 73 Bt 2 B A
P ROV AE R AW R AR R — A AL R 2R TT
75“?213.[3”0

B LR B R S ] 6 AR K 1.0 mg Z5 R IW] A2 Y
W PRI R T, 11 R SEAK 6 BKAE 26 8T N A% IR A2 il 5 SR
T LRA o X RIS RE 3 WIWTE , LAITEAS K R AR 25
JEDL S AP BT, R RN W] 646 B KR4
MK 3 A D)k
2.2.2  GLP-1RA FH ¥ 19 5 2 R T 156 A 2 1 % 7K 7
FHE 1 REYERIAIK (5.10.15 mg) B HKS 5% 2 (100 U/mL)
T, 52 JAJG B R IAAK 10,15 mg . HORS 52 % 2 204k 1 21 2
28053 B -43% . ~58% ~44% . 5 H KB R A
L, B R IA K 10 mg F1 15 mg IR YT 22 54k 11 0-0.99%. J5
S LR AT, A8 A0 IR0 1 12 3066 450 2 4 e
XiF 2 RUBH DRGS0 . e 2 SR R B, 5 2 et 40
AR LE 76 2 HORGIE S 2R A I AR IAIK L 40 & 5 2 TR IR
5 AL ) IR K P15 380 A sk o
223  GLP-1RA X0 A AR ER JLIEF GLP-
TRA .0 1 85 285 J a6 22 W, 08 e 3 5 JE A R
GLP-1RA % 75 %0 1 A8 B O 4P 4E FRY, R B, GLP-
TRA S0 AR VE R ARG FRHL 26 200 LBk il 5247 . 2k
78 W ST BRI 430 TR P B ) R I R S GLP-1RA fig
g A AR 2% A J5 7K S RN R ARG AL, XA B 0 Bl kol e
AL L MR I 772 o O L% SR S 06 o B0, IR R A
REAR o I A8 BT AU 5 T A B S (A T ) S 5 R T e
AR FOBE A AU T A A A VR o e A, Rl & kiR
FLA AR 2 BOBR PR 1 F AR O U ST R 2R B AE L 9T
BE G O LRI FER . GLP-1RA A7 7] %) 25 I 5 % 7 2

*2 GLP-1RMATFIEMATHIGKRIRIE 2L

5%
5 (W4 7K PR R RS T I 1915 LhI =3 ik
2020 SCALE IBT ffi ~ FIFr&k  FIH0 4K 3.0 me/d, SEI 40 5 2R IR ALF IR RO 7.5% , T B0, KZHCoh RS [22]
HLAT A6 FIH ,n=282,56 T ZH - R o ik 4.0% W

2020 SUSTAIN 10
MFF &R n=577,30 4

2021 A} EARE R vs.  FISRMEER BRIIKS mg/10 mg/15 mg ik 1.0 mg

BRIAMK AR 1R SEASE K, n=1 879,40 A

2022 F) LA ARG A ORIk 2.4 mg/JA, SLE A (n=

J7 R DA AR 134) 52 RFIH (n=67) ,68 J&
2022 FRIAMKIAYY  B/RWBKE B RIAAK S mg/10 mg/15 mg/ff] , %
e Jie TR n=2 539,72

FIERS AR AR AR 1.0 mg/FIHIE AR 1.2 mg,

CIES Sy iNER o R AR 4= W N 75 - ¢ N E 2 L0 [23]
R 1.7%, FIHL & AT B 1.0%, &)

Fets B IR Y AR T R A1 5.8 kg,

F e RAF B R B FEAK 1.9 kg
BORIAMKTE IO S T AR kmer ™R R R, [28]
KO8 AL T/ 964 ol JETE Rt

£k

R AL 73% 0 BCE R R T 0 K TS [24]
5% KV I

5mg. 10 mg. 15 mg BHMARTT T Wl JETE S [27]
YR REA1E 15.0% .19.5% .20.9%




— 1014 —

BERERKFZR 2025 £5 50 £5 8 #5 (Journal of Chongging Medical University 2025.Vol.50 No.8 )

TR
2.3 FILRRBR K

TEAT 2 BUBR PR A 88 v, 258 52 Ja TE S A6 I
AR T UK (E 24 B i A RS A
AR RN [ R 0 R R B AR L, R A
— SR RAEIR AT TS B AT B K 2 O 22 o
g ZApEL RO KRS TR E I EMSCA YA R
NE o st R it T -5 e R s AL 2% AR A — 1 38l 79 e
SO EBE AT K L B R A R 25%~60% Z 1], 15 1
ANEE B B R R AR IR T AR R R A i AR,
ARV AE B BMI, 038 , S P A O RN i 9 2 2R 48 1
FAR AR

3 INEERE

GLP-1 32 {4 i 0 70 2 B A 0 2 24 W) — Fh AR A7 i 6 4%
ARCEEAA T GLP-1 3Z R 77 R i B IR FN =) 36 4% 2k
LI GIP/GLP-1 3 sl 718 JR VA K FUET Hh 3R A GIP/GLP-1/
[IZ =R IR N €2 Bl Brrec < N E A <3 N e
TR, 1M HIRREVRYTRE MR . ) A% IR RB A% I R IR
R AR TR B 8 BERR A O LA G Y R AR 3 W2 Ak i
BRI ER IR I K AR RS 45 Tl A /K P 5F ELs R f s R it , HLAS
225 | EAR MR & A o B H B GIP/GLP-1/[ & b 2 =
BSh VB anEG A B A RIS E R . XSG RIS X
JIC S i RO PRI A B — 2RI VE . GLP-1 32 Mk 8l 3158
I B2 IR 28 ZR G MO A O R 1, SN i Bh it ST iz
SIEEN R FE . BUA SRR AR R AR K
R F A T EYEA R WL, I GLP-1 Z K sh
FAT LY A 2 U DR G AR R S8 B B A R R
YIRS B R B2 Y 4 A= Ui SR AR R A, A RESR YT
MABEELZHNA R, RO T I E 259 HARA MR R
WAGLRSE , Gl INZGY) 580G 2R T B2 R 5, S B fUR
AR A RIS SOk B, U 5 2 R A AR IR S5
) A KA A IR T S AR B4 10 s T ORI
Ao S B AN A M 21 2K S8R R K 0 R 3, a7
AR I ) s B 1 2 B R SRR RS GLP-1 32
VRIS, 1 AT g2 (00 I 08 | Sh bk BRIk s A7 254
LA 2T I A (8 AT R SR K 1A 97 B B AE 119 7
], T RE 2 AFIE 3 T IR R M B I

(BRI BB IR T AT SR A7 TEAR 22 1
M, GLP—1 32 (435 sh 390 0 52 BE 1Y Bl A 2 Dl R A I 2, el il
WK AR5 ERIEE, 259076807 7= AR R B Ry FS 24 f5
0] T G b 2 R A B R A R R SRR AR ST T I . B R
BB R R R R TS S AR 2 . IO B A LR T
T ZGIARTT I — A T A A A B 1) 2B 6 O =20, B g R AN
BF 150 min (Y32 3 2 W2 A IOK RS I DA, R
4 £ 3 O 2O D 1 S, AR A B AR R B —E R .
Feok Z Ry sCAYBR A 1E YT FR 7 B0/ RE % 45 RO JHE A 0L
TR HS B

& £ X

[1] Flegal KM, Kruszon—Moran D, Carroll MD, et al. Trends in obesity
among adults in the United States, 2005 to 2014[J]. JAMA, 2016, 315
(21):2284-2291.

21 W12, 45  Jb. GLP-1 2 IKM S 1E A7 i /AL e 5 2 B A
PR BT 58 HE R (D], AP SO A R RO P (4 SCRRD) PR 25 104
2023,(3):0173-0175.

Hu LZ, Jiang S. Advances in GLP-1 receptor agonists in the treatment
of overweight/obese type 2 diabetes mellitus[J]. Chin Sci Technol J DB
(Full Text Edition) Med H,2023,(3):0173-0175..

(3] WURE G, ST A SMRRS R A AR T
JRI]. WiTLEE %% ,2020,42(3) :286-290,294.

Pan JH, Shi YJ, Yan ZL, et al. Research progress of metabolic surgery
for weight loss in surgery[J]. Zhejiang Med J,2020,42(3):286-290,294.
[4] Karwi QG, Zhang LY, Altamimi TR, et al. Weight loss enhances
cardiac energy metabolism and function in heart failure associated with
obesity[J]. Diabetes Obes Metab,2019,21(8):1944-1955.

(5] skSCtd, i Wr,sksAEs, 45 i SR T ARAR R PR
RE B TR, 2023,11(3):236-240.

Zhang W], Xu T, Zhang HW, et al. Development of bariatric and meta-
bolic surgery procedures[J]. J Dev Med Electron Version,2023,11(3):
236-240.

[6] Pareek M, Schauer PR, Kaplan LM, et al. Metabolic surgery:
weight loss, diabetes, and beyond[J]. ] Am Coll Cardiol, 2018, 71(6) :
670-687.

(7] 3 MR XN X5, 55 W 25 B ST (). T g
A ORI AR, 2023,21(6) : 1138-1140.

Liang D, Liu YJ, Liu YF, et al. Progress in research on weight-loss drugs
[J]. Chin J Integr Med Cardio Cerebrovasc Dis, 2023, 21(6) : 1138-
1140.

[8] Thethi TK, Pratley R, Meier JJ. Efficacy, safety and cardiovascular
outcomes of once—daily oral semaglutide in patients with type 2 diabe-
tes: the PIONEER programmelJ]. Diabetes Obes Metab, 2020, 22(8):
1263-1277.

[9] Drucker DJ. Mechanisms of action and therapeutic application of
glucagon-like peptide—1[J]. Cell Metab,2018,27(4) : 740-756.

[10] Zhao X, Wang MH, Wen ZT, et al. GLP-1 receptor agonists: be-
yond their pancreatic effects[J]. Front Endocrinol ,2021,12:721135.
[11] Greco EV,Russo G, Giandalia A, et al. GLP-1 receptor agonists
and kidney protection[J]. Medicina (Kaunas),2019,55(6):233.

[12]  Muzurovi¢ E, Mikhailidis DP. Impact of glucagon-like peptide 1
receptor agonists and sodium—glucose transport protein 2 inhibitors on
blood pressure and lipid profile[J]. Expert Opin Pharmacother, 2020, 21
(17):2125-2135.

[13]  Ussher JR, Drucker DJ. Glucagon-like peptide 1 receptor ago-
nists: cardiovascular benefits and mechanisms of action[J]. Nat Rev Car-
diol,2023,20(7) : 463-474.

[14] Sattar N, Lee MMY , Kristensen SL, et al. Cardiovascular, mortal-
ity, and kidney outcomes with GLP-1 receptor agonists in patients with
type 2 diabetes: a systematic review and meta—analysis of randomised

trials[J]. Lancet Diabetes Endocrinol ,2021,9(10) : 653-662 .



BERERKFZR 2025 £5 50 £5 8 #1 (Journal of Chongging Medical University 2025.Vol.50 No.8 )

— 1015 —

[15] Popoviciu MS, Paduraru L, Yahya G, et al. Emerging role of GLP—
1 agonists in obesity: a comprehensive review of randomised controlled
trials[J]. Int J Mol Sci,2023,24(13):10449.

[16] Scott LJ. Liraglutide: a review of its use in the management of obe-
sity[J]. Drugs,2015,75(8) :899-910.

[17] Singh G, Krauthamer M, Bjalme-Evans M. Wegovy (semaglu-
tide) : a new weight loss drug for chronic weight management|[J]. J Inves-
tig Med ,2022,70(1) :5-13.

[18] Kosiborod MN, Abildstrgm SZ, Borlaug BA, et al. Semaglutide in
patients with heart failure with preserved ejection fraction and obesity
[J]. N Engl J Med,2023,389(12) : 1069-1084.

(191 AR, Bifif 3C. F SEMs G RIS ok b SRR YT LT Fos 1
Pl R FEL)]. P E 2451, 2023,32(17) :99-102.

Yu FJ, Chen QW. Clinical study of semaglutide combined with telmisar-
tan in the treatment of early diabetic nephropathy[J]. China Pharm,
2023,32(17):99-102.

[20] Rosenstock J, Wysham C, Frias JP, et al. Efficacy and safety of a
novel dual GIP and GLP-1 receptor agonist tirzepatide in patients with
type 2 diabetes (SURPASS-1) : a double-blind, randomised, phase 3
trial[J]. Lancet,2021,398(10295) : 143-155.

[21]  Jastreboff AM, Kaplan LM, Frias JP, et al. Triple-hormone—
receptor agonist retatrutide for obesity—A phase 2 trial[J]. N Engl J] Med,
2023,389(6):514-526.

[22] Wadden TA, Tronieri JS, Sugimoto D, et al. Liraglutide 3.0 Mg
and intensive behavioral therapy (ibt) for obesity in primary care: the
scale ibt randomized controlled trial[J]. Obesity (Silver Spring) ,2020,28
(3):529-536.

[23] Capehorn MS, Catarig AM, Furberg JK, et al. Efficacy and safety
of once—weekly semaglutide 1.0mg vs once—daily liraglutide 1.2mg as
add—on to 1-3 oral antidiabetic drugs in subjects with type 2 diabetes
(SUSTAIN 10)[J]. Diabetes Metab,2020,46(2) : 100~109.

[24]  Weghuber D, Barrett T, Barrientos—Pérez M, et al. Once—weekly
semaglutide in adolescents with obesity[J]. N Engl J] Med, 2022, 387
(24):2245-2257.

[25] Wilding JPH, Batterham RL, Calanna S, et al. Once—weekly
semaglutide in adults with overweight or obesity[J]. N Engl ] Med, 2021,
384(11):989-1002.

[26] Kosiborod MN, Bhatta M, Davies M, et al. Semaglutide improves
cardiometabolic risk factors in adults with overweight or obesity : step 1
and 4 exploratory analyses[J]. Diabetes Obes Metab, 2023, 25(2):468-
478.

[27]  Jastreboff AM, Aronne LJ, Ahmad NN, et al. Tirzepatide once
weekly for the treatment of obesity[J]. N Engl ] Med, 2022, 387 (3):
205-216.

[28] Frias JP,Davies MJ, Rosenstock J, et al. Tirzepatide versus sema-
glutide once weekly in patients with type 2 diabetes[J]. N Engl J Med,
2021,385(6) :503-515.

[29]  Yao HQ, Zhang AQ, Li DL, et al. Comparative effectiveness of
GLP-1 receptor agonists on glycaemic control, body weight, and lipid
profile for type 2 diabetes: systematic review and network meta—analysis
[J]. BMJ,2024,384:e076410.

[30] Tamborlane WV, Barrientos—Pérez M, Fainberg U, et al. Liraglu-

tide in children and adolescents with type 2 diabetes[J]. N Engl J Med,
2019,381(7):637-646.
[31] Zhang P, Liu Y, Ren Y, et al. The efficacy and safety of liraglu-
tide in the obese, non—diabetic individuals: a systematic review and
meta—analysis[J]. Afr Health Sci,2019,19(3) :2591-2599.
[32] Davies M, Pieber TR, Hartoft—Nielsen ML, et al. Effect of oral
semaglutide compared with placebo and subcutaneous semaglutide on
glycemic control in patients with type 2 diabetes: a randomized clinical
trial[J]. JAMA,2017,318(15) :1460-1470.
[33] Del Prato S, Kahn SE, Pavo I, et al. Tirzepatide versus insulin
glargine in type 2 diabetes and increased cardiovascular risk (SURPASS-
4) :a randomised , open—label , parallel-group , multicentre , phase 3 trial
[J]. Lancet,2021,398(10313) : 1811-1824.
[34]  Andrikou E, Tsioufis C, Andrikou I, et al. GLP-1 receptor ago-
nists and cardiovascular outcome trials: an update[J]. Hellenike Kardi-
ologike Epitheorese,2019,60(6):347-351.
[35] ESCHET, K . A SR RO 2 BUBE PRI G e O R O
JULiGte it 5 6747 R IV S PR IS MDD, IR 253, 2022,37(11)
996-1000.
Wang WQ, Zhang T. Effect of semaglutide on total myocardial ischemic
burden and serum inflammatory factors in patients with type 2 diabetes
mellitus complicated with coronary heart disease[J]. Clin. Focus, 2022,
37(11):996-1000.
[36] Cosmi F, Laini R, Nicolucci A. Semaglutide and cardiovascular
outcomes in patients with type 2 diabetes[J]. N Engl J Med, 2017, 376
(9):890.
[37] Gerstein HC, Colhoun HM, Dagenais GR, et al. Dulaglutide and
cardiovascular outcomes in type 2 diabetes(REWIND) :a double—blind,
randomised placebo—controlled trial[J]. Lancet,2019,394(10193):121-
130.
[38] Ronn J, Jensen EP, Wewer Albrechtsen NJ, et al. Glucagon-like
peptide—1 acutely affects renal blood flow and urinary flow rate in spon-
taneously hypertensive rats despite significantly reduced renal expres-
sion of GLP-1 receptors[J]. Physiol Rep,2017,5(23):¢13503.
[39] Dahl D, Onishi Y, Norwood P, et al. Effect of subcutaneous tirz-
epatide vs placebo added to titrated insulin glargine on glycemic control
in patients with type 2 diabetes: the SURPASS-5 randomized clinical
triallJ]. JAMA,2022,327(6) :534-545..
[40] Meier JJ. GLP-1 receptor agonists for individualized treatment of
type 2 diabetes mellitus[J]. Nat Rev Endocrinol ,2012,8(12) :728-742.
[41] HuangJ,Wang C,Zhang HB, et al. Neuroimaging and neuroendo-
crine insights into food cravings and appetite interventions in obesity[J].
Psychoradiology, 2023, 3 :kkad023 .
[42] Ryan DH. Drugs for treating obesity[J]. Handb Exp Pharmacol,
2022,274:387-414.
[43] Michos ED, Bakris GL, Rodbard HW, et al. Glucagon-like pep-
tide=1 receptor agonists in diabetic kidney disease : a review of their kid-
ney and heart protection[J]. Am J Prev Cardiol ,2023,14:100502.
(TE%H % . FH )
AL G AR
AR, E R KR GLP-1 ARk 3h 1) 5 25 4 £ R M6 57 P 69 T SR ILAR
[J]. EREA K 5 44R,2025,50(8) : 1011-1015.



