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Abstract
The prevalence of obesity has developed into a global epidemic and become a chronic disease that
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cannot be ignored in today’s society. Obesity is closely related to the occurrence of multiple meta-
bolic diseases, which not only seriously endangers physical and mental health but also brings a sig-
nificant economic burden to society. Therefore, how to effectively treat obesity and its related
comorbidities has become a core issue of social concern. Sleeve gastrectomy (SG) is a common bar-
iatric and metabolic surgery, which mainly improves body weight and metabolic function by reduc-
ing gastric capacity, regulating the secretion of gastrointestinal hormones, and reshaping the gas-
trointestinal microbiota. SG has undergone decades of development, and the surgical techniques
have become increasingly mature. Although this surgery is relatively simple to perform, the changes
it causes to the anatomical structure and physiological functions of the stomach, as well as its spe-
cific role in the surgical outcomes, remain unclear. This article collects and analyzes relevant liter-
ature to explore the mechanisms by which changes in gastric volume, gastric motility, and gastric
secretory function contribute to weight loss and metabolic improvement after SG.
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1. 518

5 LA 2H 24 (World Health Organization, WHO)¥JEFEIE 5E SR Je 7 A= AR 52 i (1) S 5 B30 B
REWIFA% . R 5 £ (Body Mass Index, BMI)2& AR E (LA 2> T BLAL) Bk LA & s (LKA B S,
SONERE . BRHE 2K BL BMI > 30 kg/m? MR E AR AE,  7E 1 [E¥E BMI > 28 kg/m? i€ SUCNERE[1]. H 2000
LK, mRNEF)LE LF DT BMI ST, HRFER S KT, 2T, R, #HE
N 2R B X () BMI TR B bR [2] . Tt 3] 2035 4F, KA R 20 12 N BAEREE[3]. AERES 2 M
PR B DI, O MBI 2 BRI . BENRIEIRCE S . SRR TEAR DT« O BB RO RE S, ™ 5
S NAT TP A TG . IERRE R H 28 34T O8N A BRI 0 35 R PkAR, 25 AN B Al & 2 U R T E
FAH[4]. SG & —Fii WA AEF A, 1 455K 2 T E b re 1 R G Ol HON BT A IR A L &5
E AT 3 ST AR T, IR PR T R i A R L B R m N B AR, B
T V(B E) PN 5 — 7 TH, R S R B HE s R AR A R B I T RE T
B OB R YR SRR R, AT AR ARG, SO MR R, AN A BT Ak B e R A
HEEERW . ERH T IZF AR RIERERR T R E R AT SCE, WA SG J& B s 568
HEHIPHPLH, A TIRABMFERYCE, AT SRFAMEIBIT R, IR R A E 50T
TP AEHT IR AR -

2. #WRRBEYIFRAR

SG, HHEFN “HLIRE ", B Hess S AT 20 t4d 80 AEAAAKIR I, HAIBARGIR NIHEMRA L
T AR AR —E . BB FERRIE, SG KT ARIMEAKILL, IS ATEIAMRHHER (5 5
SHESATA), @I NUIO SR T ARG . XA B U8 7R E AR, SRR
PR BRARIF RO R AE AR ARAEAE Bt 8] DA JF R . T A ROR . B ) 2 A A
SHEARBIBARMERL , SG AEId 2547 7] C oy 4 BRI HE A )32 B 9k B S5 QA R
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3. BEH
3.1 BHARRER

SG AR5 B AR WD R E RN BN R —, AR 5RENE AL FER IE SG
WESR M E LR K. EEHLT, ZEN B FEELN 50mL, MitaEE, §AEEE2) 1500 mL.
JIELJRE R B B0 R 1) B R R IE R ER[5]. AR ERMHLIX ) SG FARIHEAFAEER . RI\EFARPHEHT
B RS KU S BRI RE RS, SG AT VIR B 22 240 80% 1) B 4147, Fol 4% B (IS 4R B A S 52) 2 & AR (6]

BEAE I R T EE 7 2 PPl B R B AR 773, a0 F R R R & R BHEEDIRR B I
FH AR B SR /K IE 7R 00 B AR FA[7] [8] B VH AT 52 (0 JLAAT v 5092 [9] LA B Z2 HEvH S ALK 2 4514 (multidetector
computed tomography, MDCT) ) = % 8 2@ /07 [10]-[12]. b2 EWAbEE L6, 62 MDCT
AR L, WHFEi R —3, SC REHM, FARBEAML N 100 mL, MERF6 MHELE, B
BT K 22 200 mL,  FLBER [ HERS 521208006 198 #4 [10] [11].

RAETARE K BMI 515 B ARFLE A [11]-[13], 13X 7 B4 5 4 8 0 FR i o B 5K B AR,
HUIBR B R ) B AR B AT feonf i B g AT S B VR - SG R JE B A AR 1) . 25 ek mT i 5 ot J0 Ak o sk
2 EMAHK[14]-[16], £ 14 K2 RKE AR 5 5 L (percentage of expected weight loss, %EWL) A8 53 P4 7]
I B AR A SRR [17] . AR, KRR DTSRI, XM S BR §5[15], AIRE SRS B &
TR KA 5. jbAh, SR IET B A AR & B IR E IR TT (0 B N ERFE. B T IR B OB AR )R]
P/ B 25 [18], HILIREFCRA I AR T SG. XKW, SG 98 K AR et /B F AR T B 2%
FRRIR D B A EEAZ NI R 1 o
3.2. BRIz HEWL

NS B AT AR T B8 X 4K 43 Dy 3l vy 15 (BSORR Sk [X) Aize v B (BRORR B X)) o 3T oty I B B R ARNAS [ 36 4
B, FEATTRYEER: A EARNERMOME R, TES S aYNEHEAHERE, dl]
FELIVUN T B BERE N 4R [19]. 1B MR SO K [ A A 22 R K E A 42 R I S IR e, B A AE
BH/NEM. SG YIBR BRI, KX &g . BrgshB i A2k, Wmahfs
TRPENAR . A2 PEET ORI B (i B R SRR, SO HERYTIK, T RES RGN K E e YT B
WENIAZRET G W FERAET S, PV Wi m a1 07 A& R Skt usos 2 B
BESPIR WAL T — 52 F2 B R B I B L 4IRS

FARMIEHEH SR T BHL NN . AR, EFERMEMMELT, FREMEIR
EFt s R A B AR RS N TR AT B AR 10%, FER BN T HEGNE 2 S 5 N B A
LR [8]. SG VIER 1 LT A I B ML K7 Bk, XATREVIER | K AERZ IS K F EIhREX,
WAREHERET, FRB MY KZINEERSE] . FREEABK, Ly ke tkig[20]. XLV,
SG A JE A E g E L] = EIRE T RERANIIZ IR, X 5T R E RN S PR s P e e 1 ik ]
TEREYIMG. RNy, FRERENIE e, 58 BB, @i B - Bas A S 2k, X
A Re s g 2] [22]

SG RJ&, BHF A INH[23]-[28]. TR B T4 APATREA RISy — AN EAA SR B A —
A HEE ) E SE2[29]. B b, BIGEsAE N B P LB S, B R RE T B R R,
1M SG VIBR B KZM, wIREFH LSRR 4. BANEYE, welk BN E I E, BRI Rk T e
FHR B HES VIR 2 Jy. AT, BIGSh AR R R B SRR SR, TR RS
IR FC ]S 40 it (interstitial cell of Cajal, ICC)§4M., £ ICC H, GE4#E WIHELG T ANOL MIE FBE, Bk
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T B R BRSSPy 1] B (R B R R Ca? RIS E), ZRALIE Cav 3.2 iH, FEUSW MR AT
WALBY B . SR )5, @i Ca?* i 31 Ca2* B ICC H /&3 Ca®* IR i A4k A4 4ERF ANOL i (1 s
WA JEREAE CIE T P A A B, TERCRRSL LD B KB TAE 5 1. 4 Ca? fig & #E/R . CaZ BRii
51k, ANOL & RTER ICC RAFMA, FEMILHR. 1M B FHiE-FiE U4 = X Lei@iE, 1CCs fENL
PZFIVLI SR 2 AR B 4%, 18 k0T 1ICCs IZE T AR, IR IBRE AL S 2 FE NI . i
JULAH 25 AR Ak 05 FE AR P Ca2+ili (2 2 CaVl.2), S CaZ IR A1 A - In4e R & [30]-[32]. H
SR ANG U [32], ICCs M4 AT REffRE | B ST A s it IR R, B HES IniE el e 5 B NIl A K.
ARANERXS B Wi ARSI ER, AR W HIE D AT 2 SG RS B HEA i i R K 22—

IEFEEN T, ST E WA HUIER AL, AKRET BT R & B . SG Ja, BizshKAEA k.
IR, T B Rk, B AR AR R N, R R A P, A
T M 2R AK-1 (glucagon-like peptide-1, GLP-1)F1AL YY (peptide YY, PYY)Z5: 115 BAH S 2 K- T
&, BEHPAEMEEK. SGJE 14, BT S S R E A R AHOR[33].
3.3. BRYSTIAINEETE(L

B A W Ak S M T R T I S 28 v 22 A A s F A L 43 0 ) B ROR SE BRI o B B R — A Ak
SRR BEUINR, CNENRR, AT H S EEERLTE 1~4om MERIX: WERRR, NIREMR, FETHIK
R S BRI AR, CLFRRELN M . AN SE R AN WAl IRR, i, A T e,
Gb, BEEANIEEA Z R A i At i, eI b B R SR T A AN AR TR B o LA N A
HRA: G 4, 2 uME B WEMEE IR RBENY, T B 6 4, AWAEKME, X
B EME R Wi ER, TR, BUAESE: HrEsrgim, &M, o146
T H WX

3.3.1. JHRERY SR

SG MMUAE T 8 Mg 458, B5F H b Dhge =4 T IRIT R m . fE s R & KRR, B RTh
REMRIVE SEUAE . PIIE A KT IR I B AR, [RI JFR I 10 A0 1 3 A, A B T A 1 2
H. HRTFARKEALL, VSG KEREI H RN ALA[34]. B b, SG X BT TRAN el | TR Iy e 25
GUEMmR N ARG, B G0 B BEF= RN RIE, I R - 2R RO R RE (R 22 AR VAR
R, i G 40/ W B ER[35]. X — A — BRI B R (EREIRR. BEABE. R Zlk
WIRAZR) k. SR, BT SG SRR MR L B/, BRI aky W TR, g 58 E
MIHALRE )1 .SG Ja » B IR VEMESE — @ FEE 145 DUOR R, (H 5 B B pH (B BRI 23 B 7t i [28] -
Y i R R AR B R 1+, Hh Mg 4% R4 B (enterochromaffin-like cell, ECL) 2, 3 LA 55 43 5 T Gs-
AC-PKA 1558 B 1F F T AH AR BELH LI Hp 5244, 175 5 BEYH ML 43 1 B B2 [36]. SG J&, FIRH HIKFE MR
AR R AR, IR BN K2 ECLs (1 5 FLBUR BT N2 30% [35]. MkAk, SG & i ECLs 4
WA T2k KT TR, AHAE BRI 2 B (Histidine decarboxylase, HDC) A 4 2 ik S AL 1 (Tryptophan hydrox-
ylase 1, TPHL)[WFLRIESE N, &0 AN REATE =AY A& R FRIERE[37]. SG /5, {EBMWER. Bl
% ECLs Wt MG N, 76 —@fRRE Az TIERIRIIR, W T IR B IR W EE 7).

3.3.2. BRYH A IERFRE MR

TR AR BN . I8 R BRIy 2 IR T 40 M 20, I IR TR ] B R AT IR . SG
Ja» RN UKV T FE[23] 0 R Z ) Ik B HE i AR, SR R s s, IR N s
(6], T4 8 2 b 78 T AE 22 B HEAS[5] . AR ERERUIZ — A 2 15 I XIA FEZR L 7 s () B R e
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Mg s, HIREAZRERE NS, MG FRF38]. AKERBBUKBIANZ SG 5k E IR E ML 1) E
BT F[39]. SG Ja, BRI R, FEUA K R PH R0 i % B BRI [40] . b4, RS HLIR
[13% Piezo B§-FiHif 1 (Piezo 1)k LA, JFilEid CaMKKII/CaMKIV-mTOR i i A K 2Bk &
BR[41], S 2% 3 AR K BRI K PR 1 232 T % [42] [43].

EEMERK BB S S5 B80RE. SR EER SR E T REREER . F RS R
AT CEM ST, AEHEMMETBUR A IG[44]. BEBMECRE R RAHXED
(Agouti-Related Protein, AgRP) F1##£2 ik Y (Neuropeptide Y, NPY) (AgRP/NPY), 17 35 PR £ #1482 70 | ¢ 32 i
Fr e B {2 JF (Pro-Opiomelanocortin, POMC) Fl ] < [X] - 22 th 4k B %% 5% i 15 ik (Cocaine and Amphetamine
Regulated Transcript Peptide, CART) (POMC/CART) [45]. SG i#iid i AgRP/NPY 1 POMC/CART ##4:
TG, BRI SR K ZR KT, RIS THE PYY R GLP-1 7K F[46], AT A0 £ AR 48 68 v i Jek

GLP-1 2 —FhE i ki, hofi T8 s L 4w, AR TaN+ES. GLP-1 1)
WL Dy fie 2 — & @l BRI B4 RE 5o ) B R R 3R, (RIS 4] o 200 PR B WD B0 N 118 Jk vy LA
RPN, TR HE I (i i i 2 AE FH[40] - SG ARG, F-49) 5t BE PRI M ik 22508 v Jlr i, AT 3138 GLP-
1A PYY (53, G5BV IR RO (R HERR & 3 UA[47] [48]. SHWSERWoR, $552 3 HAMIR B DIER AR AL
JHER B B BRI GLP-1 BH R0 B2 g 38 m,  JRae il BT A Wi PRI GLP-1 [40]. #RT, B ¥EME
GLP-1 754 & BEAR A A1 I8 DI E AN 5 3 — Pt 7.

JTE S R R E VA A TE B LRG58, TE AR B VR A 5 R R R P G E T . AR E A T
%!/(Human Microbiome Project) [ 73 B, BB T — NN ERNAES RS, 5% 108 2 101
AN RN, 504 B B IZ1 S 400~500 Fh4H T [49] [50]. I RAMZE A e, A EImiE i ke
T B AT 1] (Bacteroidetes) Al S BE 1 ] (Firmicutes) 2H i . SG 2428 1 15 il i 45 M 52 mi 1 i ik
AR, RIEHAEDRNFE EMZ RN, JCHEREM R (Rikenellaceae). 73 1% 4 J& (Alistipes)
FNEIFUHF % )& (Parabacteroides) [51]. fEmARREFE SHACRERE LishPh, SG G R/K AL EA &
TR, ISR G ME A e = & FE 30 s 5 s IR I R 2 B8 A % V)M O [38] . h4b, i
HhJEEBE B T (5 980 TR S AR B AR A AH O9) A AR TR B 1 (15 AOE I L A ] 26 0 A 2 U 71 AH 5¢) B A8 PR A2 4
5 BMI NEREHK[52]. SC AJF B AR £ & B Z AN, X —A0AE SG /v MR E
R A P KA R EAEH

4. BHELE

REFRE 5 22 AR P O B VDRGSR 2 0 SR (S B 53R o LA 5 (a5 I FE AL 3 38
SR ARTTREVERE T E T . WEARIT LS (L A AE, B ST (O E[53]. BEAERFTUFE Y], SG 18 #4F
A B £ T S R S R R B, A A B PR 52 (1 B i [54]-[56] o B AL — AN T 4
HO PR S IA B8, I 25499 1 P B B i — S A AR S A4, 0 R R R A VR 1 R S 1
Fl. BB REOMEIER, R, . WA S R R, 2S5 4
BT RR R A (T 32
5. REHXIE

I 25 R AR T AR 2 IS FIAR BT AR AR I, SG M2 B ST, (e — 2 LBl AR G
HERAE, RN AEIR . B, VTE. Bk, WAEYR SR, BFRAR. JAE. WA L. B
AT (RIS, QTN S GERD. IPWRREM . MM s & T IR R [57]. W T % WA ST
SRIEZ A, BHETRIERAE. Malek 2 AN T SG S RGHRM R, AEEGERE . FHIAR
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TS SR 2R UL PRI LA S 3 481 (132 ) RN REURR R B o BT R BITE 352 1 44 3 BL S = S [ #2048
BIT R, REIRISA B IS BN IR 58]

6. &t

SG MUK 1 B AR, WA 1 B BEX HUMAE R IR GE 71 R Is sl ThRe, A B w e AE

IR, T BTSN . Bb4h, SG TARNIGS 1 B it 5 thfe, FEIREYaEE
MM, MmHERERD, RASBUAERE. SHER, SG 2 it & fmiE Ik o & EPE
i AR, L2 oo B 2R AL S i BTAQ RO, JF oS HLAR M ROAEIRAS, Tt — 254
A LA S A A A PR ) 5
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