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Abstract

Ghrelin is a 28 amino acid (AA) gastrointestinal peptide discovered in 1999. It is an endogenous
ligand of growth hormone secretagogue receptor (GHSR). Cells which can secrete ghrelin to con-
stitute a group of endocrine cells with unique functions, mainly distributed in the gastric mucosa,
but less in the small intestine and endocrine pancreas. During fasting and caloric restriction (such
as eating less), the levels of plasma ghrelin 1 are elevated to stimulate food intake and fat storage,
preventing a further drop in blood sugar that can be life-threatening. Plasma ghrelin levels are
reduced after meal and in excess energy (e.g., obesity), and its glycemic regulation function is not
obvious. Recent studies have shown that ghrelin has become a key factor in regulating appetite
and energy balance. It can achieve those functions by binding itself to the GHSR receptor both in
appetite regulating neurons and in peripheral metabolic organs, including the endocrine pancreas.
Ghrelin levels were negatively correlated with body mass index (BMI) and insulin resistance.
Some studies have highlighted the important role of ghrelin in glucose homeostasis. Gene, immune
and drug blocking ghrelin signal led to improved glucose tolerance and insulin sensitivity. In addi-
tion, the administration of exogenous ghrelin can reduce glucose-induced insulin release and in-
crease the plasma glucose level of human beings and experimental animals. GHSR is stably ex-
pressed in beta cells of the pancreas, and ghrelin inhibits insulin release through Ca%* channels.
The effect of ghrelin on glucose metabolism and lipid homeostasis may be a new target for the
treatment of obesity-related type 2 diabetes and related metabolic dysfunction, thus providing
new prevention or early intervention strategies. This review aims to explore the role of ghrelin in
the body’s glucose metabolism and its correlation with diabetes, so as to clarify the role of ghrelin
in diabetes, and thus provide new ideas and methods for the treatment of diabetes.
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1. 5|8

BEAEWETE IR, LI R (Ghrelin) B AR BAIEH, WIETE Ghrelin RS0 &L S, 14
H EREFIRE AR B — e R RN . R IEME Ghrelin 78— 285 A2 i A E AN B . 7ESR
VIS DL R, Ghrelin (19 U8 TH = VB A& 210, AT LARG 1E 8% R B fE Ay, (7R AR PR A R R ik
FABLDR AR PRI, Ghrelin 7] DA HE 1) U6 T+, 2E 10 S BOM PR R A . [FIRFEAER IR, MRS
Ghrelin ()53 FURTER o ASCIRIET T — 28308k, IANAELE MBE-Ghrelin 4, FE58U 7 U875 Ghrelin i
ERERFTTERM R, Rl e AU AR an YUCIR S FORE JRp RS T 8RR A
2. §Li%FE(Ghrelin)

1996 4E, TEM M ATEAA cDNA SCEF 5k T GHSR 524k, 3 )5, fERREHRIT WM GHSR
BEN5 Ghrelin, B 5 UESE, ZMFEEFF LA Y Ghrelin 3= ZRIET B EE[1] [2], (HALER LRI, Ghrelin
T A S e . AR RN B IR R 277 42 Ghrelin (RS 4000, TAE NS, BATH S A
JiR B AR 2R A T 1% [3]. Ghrelin [EEA T @itk 454 F130E GHSRs 1 K ¥EAEH, GHSRs B PLLEI%E 2
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PR TR RIA, WP IEYE SRR A RAH SRR (AgRPY A RE Y #4800, LU —SA E A4, s
TE AN S 2H2R[4]. GHSRs FILLE Ghrelin 54, {EARIMLIRAMIE, GHSRs 5 Ghrelin 456 /5,
DA — 0 R I N 58 B85 S KRS, #Ei R EAEH[5]. B Ghrelin #1 GHSR 4F, Ghrelin R4t
HoAh 5 0 LG Ghrelin O-t B4 B BE (PN IR SS & O-IE B R B 4) (‘& 1A FH & 1 5 16 Ghrelin
B E BB ) A S & R FTR K 2 (LEAP2), J53& SAL#0A A2 GHSR G)EI N IEIERHUAI[6]. [FFEE
FER R, SMEIMAGEH M 1 Ghrelin & (& AAEMAGTE /W, T DUIE o 60455 T Tk AE G e i R 1t
FEABERES 1 75 A BB /E G IR 1 Ghrelin 8% A T AR PRIE LR AL PR B3R, 2752 Ghrelin
FIRTAR[7]. EARHATHIWT 7R, Ghrelin PSR AAE RN JENE Ghrelin R YN VIR
PR, IEREAIGE BN FERI B PIARE, {HA2E Ghrelin 240 5 MUBEAC 156 R R 51k | K 2 3 1 2480

3. §15%E (Ghrelin) 5 I EERBTS

AWFRI, (RSN R E Ghrelin I, 2 (U4 MK SURITH Ry, AR B BB AR
RIANYE . FESIWSEG IR TR R, A EWR NVEST Ghrelin I, SR ACT- B2 ARG, (HR IR
NARARGE IS B S5, ## Ik Ghrelin B, 7T DUIE b LA 538 SR8 3P0 1 W iR & 55 o BT L, AT TA,
HEEIR ML) Ghrelin & & S, 7] DU SO0 & 1) 5 58] [9]. JFH., &k GHSR ¢ Ghrelin 15
PUFIRT FARARG/IN B0 2 I b st FLRT A W | . o 7S 3R B, 75 P15 00 K, B Ghrelin ZhAEIFEA
BB/ RAB R (BLHS Ghrelin iR (KO). GOAT #if#(KO). GHSR % KO Fl GHSR ZE R BN R)ERIHE 5
S A N BRORE AL B KT, L2 52 38 A J i s 67 2 B R s (BT, AT Tt 2 R I B R
M PR S [10]. AR LRI, 7E R IR E MR A/ BB AL, ] 260 R T 2 1) 503 I 80 PR BE B R L)
Rt R A AR BRI, ARATTIA R, R SRR N R, AR i Ghrelin K, HAH
JA I Ghrelin 322 UL S BUR & B B AW 111 AR R, SEikiES Ghrelin 2 /N 5 2358
A L T BRI IE PR (R U K, 5 R B TR R HEONREAR LG, AR D L o e i 2 B w12

FE—SER AL SE 50, Ghrelin OB 15 E AR 50T . B, &= Ghrelin TyREH) /) RARBYAE — 1K
AT A R I AR BB /K an SR S50 304 AR S LR I G0 T 5 AT et I8 M R BB 7K P13
FELAHE5Z Roux-en-Y B FEVARRYGB)IEMEM ANBEZ G N A G, ARJ5 2 FIANNIIIE H ¥ Ghrelin 7K
SPRUBEAKY, 259K, Ghrelin ##BK4aEESGINMAE 5T 14]. fEPsERH, BNEEER T
NRBVIGRARSE, BAR/NR MK N K Ghrelin KB TR, #&FE 2] DU B Xg[15]. 22, 1
BRI, ERNEEER /N BUIBRARE, /ANRILES Ghrelin I HAS G 5035 56 276 i
B[16]. AL, AHAISE UL, IiE o Ghrelin (7K V%o oA A 5% s 1 FH s BE A T AN ) R
FRPRES

Ghrelin X IR 42 4 F & 0] DO I RN 28 2 5 I R, 3ok el P 6,458 i 5% 22 B PE TR BRI
PEAh, XA AL RS LA 32 B S N S A 0 B SRR I B sk e R, o, PR S B A R 5 2
Gy o oA DRI 2R ELFE IR o 200 A va AL 2R 233 1 R T RN BB B 4T M AE K41 2K (Somatostatin &% SST)4)
AR T L 4T Bt e I B AR AR -1 (GLP-1) 203 A T A A KB GHSE 293k o S35 N il th 7T REAR
HIL, BRI ERCE Ghrelin A5G IS 15 o B4 AN BRBf[17]. RAEE 75 Bk — 0 I 50 R ff e X
SEIRFLE YT Ghrelin IR ER T AER, (HERKIRHEAIZ, Ghrelin XX S8 H F 1h 78K
TR E FRRRERRAS .

3.1. fURFE(Ghreling SRR R 7 S5R B RHURME

JI By 2R el R G R By R R T B — A BRI 3 5 Gheelin 332 12 50 8 DR 21 £ 4 Jm AR AT
PEMESEAE N Thi A o bR Ghrelin 8T PO B2 8 2 SRR FIOE AN, A RORT TSNy, Sk
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Ghrelin £ F 0] LA 5 BB, A B FCCNER KR Ghrelin 85 0] DU R B 22 OB, A
(A SN N K TE Ghrelin 28 15 50 8 R OB ROR G R RN MishPscsrh, CUNRIE NIRRT 4,
JUUPR I S5 B kv S Ghrelin 79158 0 60 1A b 401 o) 5 2 3 SR80 i 5 35 40 A [ 18] [19]. AHIR, #1i Ghrelin
(3% P T A S R 2T W R B R i, s T /INER BT B BE Y & . 7 GHSR-null F1 Ghrelin-KO /] i
HH U 5 281 P T 267 R T D S L B T R R B 2 i g, JF B SRR KN,
BREATEEEDZE mRNA ACFRSUETLC. R RIKE Y Ghrelin-KO 1 GOAT-KO /) 5 %] % 5
iy 52 5 136 5 2 S BB B AH 0% o A b, SR/ BRAAR N ) Ghrelin BRI BRI fE, 2 S EEER/NRAEZ
BB PRI, R A WD 2010 AMIEPEE ST Ghrelin 5T DU\ 2852 3038 48 J5 i 5 22 0 i Al
R AT R By FR (21 ] A NI, ST IR Ghrelin X 5 25 20 B4 FH v R DL ARIE

Ghrelin 11 [ 5 2 50 WA I WL AR 7T BE 2 X R S 2 P~ AR I BLBEAE A . A WFFE R, Bt/ R )
Ghrelin ZRIEHNE 5, R MR R 5 4L Z 00 WA B 22 (0 B 3 I, 1T 20 BELBT GHSR Ji5, 7T DA gk e & 25 1Y)
FERG, ARATTA S SRIUER, Ghrelin o] DABELHEAE R TR By 40, ki e S 2 2R i R By . (R, b
WA MR IR, Ghrelin X & 2270 WA R0 /E F /£ GHSR SR/ ANELE, XK ¥ Ghrelin 31X
FiAE AT GHSR HIFRIA[S]. FAUMBT AR, Ghrelin X i & 28 43 W (45 AE H BT LS AR B
M FRIE ) GHSRs H#:2 5 . filf1, Ghrelin & H 7] LAY GHSR MG, #F— Dk 5540 M N 25 & IR,
NI AR &y B A M B B AT B, AT 061 ok i 2 R 43 Wl Jok B 3 . gk — 2B AR AT L, IE B
Ghrelin 2 15 GHSR M54 fa, o LGS 85 10 R A s, b4 ik & B 4l s VB s ok » i
5 H&ERBURN G EOE 58, BER 24/ 2 (TRPM2)IE I AR AR KV 8 B i Sos f
K[22]. BbAh, AREFEERY, TEREAR B 4 nT DOk RIA GHSR, JF H ol DU ¥ B KRR &
T Cre EAMRIFEILE/NR S BA Cre KMl GHSR FIA /N R 4438, #EM 7 S 5P Ghrelin #J5
B AMHIEH] . GHSR £ — S5 5 2 41 M & INS-1SJ. INS-1 (832/13). INS-1E. bTC6 #1 MIN6 H1 5
FKik. WAL, Ghrelin I ] DAIIH R A 20 HEL7E #2000 IR o JBk 5 28 1 i 2 B[ 23] [24] .

3.2. YIEEGhrelin 5ESMEERNIER

KI5 4R Ghrelin 2% A 8481 Ghrelinomas #45E [R 1 ¥ R 1A J5 S 2010/ BRUILSK Ghrelin T} 75,
S0 FHUNR L A R U TR, S A, GHSR BA /IS BRI 2 L 2% Jof v I 25 B
N BEAIG BB K o X 2855 55 Ghrelin 753 /)N WU S5 AR o 04K aTC1 A1 InR1G9 73 Jik e IR 2%
(4 RARLE A, $ Ghrelin AT DB R BB AR o 201020300 s A 25, AT 442 o I 2 P I B 25 B 25
SR, R IR & 5 SR 0 R R — T FEAE R, R4 B o QAR A FT LLRIA GHSR mRNA, JfH
FOKFAE 2K [ERE, A R /N BRI AL, [R50 R B Ghrelin 7] LLRL SST i1 7 200k /b fi
e IR R, TR W GHSR & Ghrelin 15 fif iy U6 22 06 AN AT 2D (35893 [26] . Ghrelin i g ey 1 B 2288 i
(T2 R et P REIE I i 5 A% R A . R, 5Ok AgRPAHZEIR Y #iZE Jo PR il P GHSR Rik [ 4%
£ /0N BRI 248 vy T 2 R IR 7K P 5 28 A B AR RN RRARLL, T2 6 GHSR 2% (/0N BRI IS5 i o T b 3=
ARE ARG o SR, 0L 2% Fof v I 28 7E BE R PR IR 1K) GAOT-KO /N A ANE ) . RItk, Ghrelin £
i v TR 2 3 i LB A2 1T AP AR T B — AR, MiAKRAETEIRA G KN FEil—P
RIATE 50 R A i vy L 2% 63X 6 2% A5 Ghrelin [R5 /E F o

4. Ghrelin SHERZBRIE X MR

Ghrelin 7] GE52 M0 R 995 (DM) 8 3% 1 MLRE /K7, JF HIEREE R 2 298 JR Y5 (T2DM) &8 3% 1fL 2% Ghrelin 7K
PEAR . AT DL N R A N &, B IR E R R S, AT RIS S iE T ) Ghrelin & &
B, AT, LA MK Ghrelin KPR, {0 GHSR (18 VEZIP BT 2K Ghrelin & KRS, 5 IHAT LA
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HRET I S RE /N 7 40 B T T8 25 B = (ob/ob) /N B — RS AR I B, 22 1 B FRTE . 24 ob/ob
/N5 Ghrelin-KO 858 f& , fanill A 302k 22 /0 R A WS FRAIS, I 3% M50 5 2% A, 4 26 M g 388 I 0 e 1
X4 L W] Ghrelin X ob/ob /N AR AYWE FRIF 1R ST BA R E L, (/N SRR A4 B 52 e AN K [27].
Fhb, ELE 6 R4 oblob /)RR S GHSR i e PR Mt . R4, KIPRA GHSR M M s)
TR F e R R 97 8 K SRR (R A W R . B T SR A R OB A, A AT I SR B AE ob/ob
/NI YTER Ghrelin 2 K 1) 2238 FEAN 0 ob/ob /N BRI AT BT 2, mBR ob/ob /NER 1) GHSR 23 380 1.
BRI 6 BT AL . NIRRT 7T 45 SR AT R GHSR SR MG %, o Ghrelin [1F 5 B3R
WAEEVIMR. B2, Ghrelin HFERBEEVIAR, HEEEEEHIL. FHit, BAE Ghrelin RGEH
HCE R/ T2DM B8 B & 1) 757 [28] [29]

AR 1 BUBE RSB (TIDM) B LK Ghrelin [0 BA —B004R0E, EIESIYSL T, FASEREHE R
LCFRBE B AHM)S, AT LA 3 Ghrelin A1 Ghrelin T EAIEREIZ, FEEUTER GHSR J& L AEFE
ECEE IR Ve T 25175 5 10708 BRUPRD 2 JISE LW S5 5 15 0 o IR e 25 SRR B, A1 J& 9 3427 Hh 1) Ghhrelin 55 7] 580 T1DM
B M TR (HR BRI 75 B — 2 A 72 [30].

EAHEFUER, BT TIDM 1 T2DM [ 2 4, A FF4HMUAZ R - 1a-AH G (88 FRvs 1A 27 H
fE-MODY (2t MODY2)ZL# JR 955 1 L 2K Ghrelin 5.7 5 . MODY 3 /)N RS 8 51 41 J&] 1fil Ghrelin A1, Ghrelin
AP ST, XA A S HNF-1a $RZHI56. Fl GHSR FEH071 [FIRE AT LA /N SRR & F 1 m i) v i
PRS-, AN e I MR & 2% IfURE,  2F— 2 52 461 & B i & . DSIG,  Ghrelin (3900 9] G845 BT MODY3 %Y
B PR B8 JR B 31 7 b S AR LB /K P S B, (B2 ML Ghrelin s (18 Ji R I AN A (31

5. EA Ghrelin 3%t A58 m2 7 LAYEHI L 5E K

Ghrelin 25 [ 7688 FRI5 RO FI AR I 518 7 A IR Ghrelin 3530770 AR 4k & W0 RF 78 D480, it
R PR S5 3 1) J5R B 2 M 17 OO R B AN S2 I DU AT BR 2, W PR S8 TRV o7 S A i) SR R v
f#iF] GHSR 3¢ Ghrelin 45505 E BUA M HURE IR 9P I b, EATA T Re i i AT iR, A2
FEORE PR ILRE, RIESIYSTI AT AR, X FE LR R R R A TEREE M R, L URIRAS
JRUE XS ZIYIE G R AT L o A R0, T DA — R N T 53— BOis AR5, (HE
B—Fsh Bl BB R, LEAP2 o] LIE AP JETE GHSR FEHT7, HAF F#E A ¥ A 4%
GHSR MR KR WK, ERREFEMIBNT, AR ERIE LEAP2 HH ] UL K P AL 41
JE LA LR KT o 28 T3 R LEAP2 yE T ¥ 77 125 /2 1 R 5O i 0w S8 M B AR S, e G e TR SR . E—
TR BE AL 22 T D6 BRI PR RIS, 1240 A P ARG B B % JBH Prader-Willi 5 & 1E I LA 52 3038 48 LB
K, SEREAR T IE[32]. B, BRFHASE K Ghrelin 258042 SEELIMUBEZ I 10 5 — MB R IR R, R
BT f# Ghrelin Q0] 1 75 05X 86 45 B 1R 521
6. iERE

SUETERAE R IA SR, Ghrelin HA R £ MEfa S 1 EEHS 55, (HEERBAE F= R 5,
Ghrelin Jl A HUREF 61) (1 568 . Ghrelin [978] 225 B8 185 1 FH A 56 A2 75 AR 0 A8 &P 4 (a0 L) B TR /Ry — A
VAT U ) Ry, PRGN, L 2R R AR K BRI . BTRL, FRATIA AR A Ghrelin RGAH58
ST PR R R B R AT AT AL . (E1E — DR AT
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