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Abstract: The short—chain fatty acid receptor G protein—coupled receptor 43 (GPR43) belongs to G—pro—

tein —coupled receptor (GPCR) family. It has been found to be associated with obesity and glucose/lipid
metabolism, for which has drawn a huge attention in the past decade. Recent studies have shown that
GPR43 mediate lipolysis and adipogenesis through the regulation of appetite and secretion of gastrointestinal
peptide, and it is closely related to the incidence of metabolic diseases such as obesity, type I diabetes
mellitus and cardiovascular disease. GPR43 has effects on regulating the concentration of human blood lipid
and inflammation processes, even cellular cancerization as well. As an important modulator of glucose and
lipid metabolism, GPR43 has become an important target for drug screening. The research status and the
trend on applied study of GPR43 are reviewed.
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GPR43 (G protein—coupled receptor 43) ff 1E
B =1 AR e i N A= BN T T N R AR B
ffLHR, B RE R A TR U R G, AR L P R T
AW FR N FFAR2#Y, SCFA T3 2 /MR 4A
20 TR A X TS R A 2T 4 i % St A v 7 A
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(CO)=FTR(C1); LAk, XL fik iRt AE 7] —
KR 5y — A2 GPRAL, FFEIHy: %2 (C5)=
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TEFRELAE B2 HR I D RE B A B AR TE MY, 78 10K
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)52 1K y (peroxisome proliferator—activated recep—
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FEC LI BRI AL, 2R FNTN R X5 RE 41D
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ITF) 5 A5 25 5t AE D8/ g 7 4 M i /NS A 9 g
i, AT GPR43 1 PPAR, # KE [H () ik th £
TYE . T ITF 2542 %) PPAR, 1 P 0030 44 R
%3 2o g T R RER IR Y 1Y, X — & BT RE A B
FHIAE™, N T MR PPAR, Y315 F1 GPR43
FIRMA KR, DTN A G PPAR, (7
TR/ N T RN TR B E RS ME RS T TS
55, BT R PPAR, W alR ¥ AT 30 GPR43 FI
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Ko (HAERFFE FPHIE PR GPR4A3 Fh R S5
JEYRFEIN ¥ o HFRIR 2 IEAH O,

Je e N 1 B R/ BT 20 M 4 i 3- s
R (A ERAIBEER), —LebiFE Y] GPR41T]
PATE T 3K — 2, {H 55— BB 8 DA A1 FH 52

HE— T R S B U Y 2 BRI TIE
3 GPR43 fiziEThEE

ot 5 PR U TR 3 T i T ) A TR R I T
e, AAUAT DATE I 38 9 (a0 TR ) s At 2% 1 1R
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PYY) ] | 4 B W R 175 5 I A6 I R, B AE
J¥ 38 PN 1) WA RE ST ) B A G e, TR,
S B IR T R BB 3 4G GPR43 I L 410 i ¢
B PYY, M55 M 32 8l 15 N 2RE5 1 53 L
Y ff rp o & A GPR43 B IA™, Karakiet 42 H
FEAENR DR BB E A 1Y) GPR43 SR BEIS -
Ftafie (S-HT), MR i it b s A i & 454
FHRA2, GPR4A3 TEHEN KRNI H 8 A 2Rk,
TERIEFNE hIFER AT AR, TE4s b ™,

JiR s ML R ALK 1 (glucagon-likepeptidel,
GLP-1) &M N4 aY L 40k ) 'S i &,
REFE T I D RE A AT AT A, 25 A RSl 5
SCFA [ 3El ¢ o GLP-1 BRI, BF78 £ A
FIR BT GPR43 Il GLP-1 fE7ELLAE A IRGEY, 7EMG
W, #h e R R RROK AL G Y RERE NG LP-1
43 WA FIIE S 45 i GPR43/GLP—-1 [H 4 44 it 1) %
JERL 2 AR A KR, dimherm AR S
(FEEERR IR, MBSO A0 - ) GPR43 el
0 GLP=1 {43, XSS E B Tolhurst 25
FH GPR43 JL [F Bk /I BRUSE 36 T I 583,

TETCTR /IR 1 52 5656 BH I 3 T A W TR 7
M5 WiE A AR iR Z AR RiE /A O, T
/NERHEERS S GPR41 1 GPR43 7t/ N Y
FEIRFEACARNT R, 55 R/ N R He, MR TE B
/NEJIE T GPR43 .GPR41 By k&, DI PYY
1 GLP-1 1% 1 AR B B R K, L GPR43 Al
GPR41 MKIE &S5/ T 10%F 709%™,

Kimura Z51E GPR43 B4 1) /)N BRE 1E 4K
AT SRERE, X T GPRA3 L 2B/,
R MEE £ v AR W ) AN 25 A R JRERY, 7R R
15 24 L v e R T TR P 5 B0 GPR43, AT 411
iR W7 A AR 2R, 6T LA 2 21, D AT i e g
T R T R4 2 1) JR 5 2R 1 43I, T A X
SERFST AR IE R GPR43 & — AN i R A0 BE A%
JEER, T LA B AR RE B R R R, (AR R
PREFRRE -

R, XN FRA B G S5 ) 4 R A A T
A= ) G R T 3 3 R B PN SR G 5 R 7 AR
TR R IR 43 e R 5 B s AR, 1B A
TE APy 22 AR, AL A B BH o8 75 2 — 25 Y
W% .
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SRR TR e S SRR R FPTR A T
FEARES e, s EERE R AE S SRS IR R B2
PR, T EH XA R AT LB A H R, R
iz A G EANFIES RGNS 572,

Maslowskiet 2 UERH T H Z BR¥& TG GPR43 J5
51 LS R A RAE N FE S EFN BN 4 |
KT R MGG, GPR43 XK RN R CTE
THBRRAE, $L 2R SR . X AT RS e 40
R R Y, Sina Z840IE, 7F GPR43 JEIN iR
/N BRI S5 i RAET v, B8R g2 IV 28 355
RRAE B, (B AET R & eSS
Wi RBLTI T GPRA3 Ik F: 5025 I 2 RE Dk
FIBAT AR AT WORLE FEBEAEIK o R I 18 2 A
LB X T VR, 6 2o A B AR ARG
PRAFE R, (AT S E I T BREIASFIB,

WA K I GPR4A3 TEFP PRI . RERR A
RN AR A b ek, IR S SR A A E A5 Fh 48
FEMEBEIR I A AL B B, /N
RS RERR RIS TG 1 GPR43 25T
R 2 R A A R, B HAL AN A8 . T
LA B} Galapagos 23 7] ) GLPG0974 1R /N5y
GPR43 #5819k & BT LA ] sh ks R ) 1 52,
X—ZE SRR BEIE T GPR43 RS 5 rp k4 i
AIRAAEAE R o YRR IE RS, e B U A A
GPR43 Sfebse kg, X e RRES A BT
] GPR43 il SCFA A 15 2 AE AL . Z2 RS 1)
SRR, ARSI G A X ) — e B AR R
A HEAN R 43 SR N 225 413X AT fig B ik e
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FRLAE ST S, B A7 R/ F— 3507, ALk, GPR43
AR ST EA 2P 5T

TEZE AR IERE BE PRI | 11 I 55 /)N BRUABE A
H, IR ITF 25245 705 SRR T R AE 1 & A= 4),
NATTHEI 3 P 2 AE 6 W 122 8 o X GPR43 /1]
TR K AEPRAE I, (HX R A TR £
(A S B R UE 5K

5 GPR43 F0AN A5

GPR43 v L3 3 A ML A R Sy L B
JR B RS TICRI IR 7 18- B A5 40 et A 3145 i 4 UL RO

Adipogenesis

Adipose tissue Anli-lipolytic

GPR43

i

— | Adipokine secretion
t

WL T g A UEHE SCRF PYY .GLP-1.5-HT [#)
SN, R R R S 2 A RURRE L UL PR X A b
EOEF I g DR A S 121 M = R B
R, Qs 25 . JRIBC 25 RRAIE 1 J6R 52 4 i X e 5 28
AR, R RE fE kX s 4 2 AR B R 1) SR Ak 43
figgresal FENE R R e /s R AL o, BRI R
FAAT LA O WIUBE KA ], 3 RE B2 e L LA AR 1Y
Wi g 71, (HAE X B B GPR43 S U] i
ERM, MAfFE—L00rR. B 1 agT
GPR43 1] 58 T 42 ol 7] 2 b 1 47 3 2L 2] 408 - 4R
AL,

GPR43

expression

Weight gain
Dyslipidaemia

Insulin resistance
Lep/Ad resistance
Fatty acid oxidation

v
— e ~#
Gastrointestinal
GPR43 - - GLP-1
Altered intestinal
motility 2 e 0 PYY
1
= P 5-HT
Satiety/Appetite
AMAPK Skeletal/Cardiac
signalling muscle nutrient
Decompensated [_ . metabolism

cardiac
hypeﬂmphy

B 1

GPR43 AR ARG EE B E(ERS

FEET AR, BEEATMERREAR , 5-AT: 5-F &M, Ad: FeBF; GLP-1: M & g
FAEAK 1; Lep: 782 MAPK: 2 3L R EALE & 88 PYY: BAB5AK
Fig.1 Proposed interplay of GPR43—-mediated effects on metabolic homeostasis

The solid line represents a direct effect and the dashed line represents a secondary or indirect ef-

fect. 5—HT: 5—-hydroxytryptamine; Ad: adiponectin; GLP-1: glucagon-like peptide 1; Lep: leptin;
MAPK: mitogen activated protein kinase; PYY: peptide YY.
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A WF 5T 2R B A TR EXT 25 I 1 & AR R R
JRE AR IS RO, i TR A T AR B U TR
IV HL fth S i 1 U5 18 R 105 5 i) 200 JE1 30, 90 i 400
BEFE, 5L A SE T, Hatanaka 55 & 2R
FESUR AR L NIH3T3 4 GPR43 1 ik, H It
AT 1HE s GPRA3 W RE R — AU SLE, 7 B A
KM & PR A 45 559, FH, Tang ZE A
K GPRA3 J&—Fp g ikl S, R AE N 45
FEAEA YNNG 2 TP GPR43 (133K BEAT 38 52 i 2
WL T, I A s A R T EHT S A GPR43
Jei 2 (i g 200 08 T 0 2 R S A5, AR AT R
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ARSEBREIN, P PR AN s E e 232 2B 4, it
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Za AR BRI B G IRz kR, B2
GPR43 FEHAEAE HF A FB A 1 A R 5T
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e TS TF & ST GPR4A3 ISl 24
P00 H0  2E ) BH AR R 45 & GPR43 J5 M
TEAETHLEE . {5 H AT GPR43 /- h— R 2
PR HZY A BIF S AEAE LR BB 55—, S ik NR
FRRLREMR T, SO vk B 2 75 ik 3] 22 JEE AR B
55, A/ GPR41 ik th 2 T4 GPR43 (1)
ROnE, PR RIS SR ] GPRA3 JiE BRI R /N Bt AT i
JCT 7 A ) Sl g A A0 35 457 SRR 25 A
GPRA3 1A s BT 2 ety ok Tk K
PRI TA R i B GPR43 =ie
SRR, T E R RO SRR S GPR43 I
GPR41 256155, X hGPR43 F1 hGPR41
() EL AR B, TS SZ A B AR BR A — A 2
iR Ay B L A BC AR I A7 516 0 hGPR41 1 hG—
PR43 5 NURTERCIARSS A 00 i AR 2 R 3 M5
FEFR(E166.L183 Fll C184HFTE, X — LK B E £ 8%
FHF IR/ NRIEIR S 32 ARG A AR & 2R A BT,
Schmidt ZEHFFE T4 & AN 58 A FIFRAR
B/ INRIRAE A FLAAR B AT RE, AHFFEIERA SP 5% SP2
2L o« b AP ILJE BE hGPR43, 1 SP3 4%
Y o fkAb A 0 % B 1 AR S5 45 & hGPR4 1,
XL/ N AL A LN BR A £ i A T e %
PR 1), (A3 AR S, A R — 2P e,
Lee 5538 28 /5y i 2 0 e B AR 2508 R L BERE
1 1 2 J& GPR43 M9 50 A& A EC A, — 3% # Xt

GPR43 HAT ke Sk, nladiad G A3 il i
Ji e g s 40 i R A R . GPR43 I8 1] LLad I Wi g
WHIE G 2T A, Ak, LA SCFA X R
3R VR R 2 S HLIARE & 5 1A R A I Y
() B 34 2 7 T A IR T 48 55 rh P 4 i e 2%
o 1, DR AT AR A i 3 A & R LR ZE AL
BETIBREE o k2 A TA B N TR PE BB B A
ANESEE GO AR, ZE AR T —F
G FET 3K WA~ EE 25 1) GPR43 sl S AL
RIS B 2 R GER 1), BRI, XS
A B PR FCAARE R TRl iR 28
T A L PN P45 530 fEf 4 © 51 Sk SETRE 2 TR A= 4
FFEVER T Gu—c AMP il G, ~PLC A2, TN Z,
PRI F-2EX G AMP EAEI, HERE L G, ~PLC 3
AR, fil, R Euroscreen 28 H] 48 I
T—F54 % GPRA3 Wah b & LR, 5]
B TAMTRRTE & 1),

HLRE A T TG A 1Y) H 2H 52 4K (receptor
activated solely by synthetic ligands, RASSL) “AiXZ&
TR Ee R AR T — N EE R TR
RASSL (SR SN B A )X GPR4A3 7RG A
IAPEIBLHIZE TF5E, (EAE AT B 25459,
X GPRA3 A 157 s sl RI7ERCR R AL gl
B 7 2R T T AR A 8 375 T8 S B 24 B 2K
Ty S — 2P B MG, BT At i 7

F1 &FFh GPR43 £EM 5 E ML
Table 1 Structure of physiological and synthetic ligands of G—protein—coupled

receptor 43 (GPR43)™"!

Name of ligand Category Structure PECs0/pICso
o
Physiologic 5
Acetate i )I\OH PECs,=3.36
) Physiologic i pECs,=3.54
Propionate SGonlE \/U\OH 50
Physiologic f PEC5=3.43
Butyrate agonist /\)J\on
2-methylacrylic Orthosteric i pEC5,=3.79
acid agonist o
Allosteric \#/ “ _
Compound 58 agonist mm plCg,=6.15
-
Compound 34 Agonist Yg\{—\i ;ﬂ pEC5,=7.68
o. OH
Compound 4 Inverse & ‘ s _
ICATPB agonist F PICs=7.10

1 : CATPB: 4—chloro—a—(1-methyl ethyl)-N-2—thiazolyl-benzeneacetamide; pECs;: F 3 A

HORJE; plCsy: F 2T HRE

Nots: CATPB (4-chloro—a—(1-methyl ethyl)-N-2-thiazolyl-benzeneacetamide); pECs: The
negative logarithm of the half -maximal effective concentration; plCs: The negative loga-

rithm of the half-maximal inhibitory concentration.
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X R LA A ISR T AT RE . e b2l
HAFICATFIR T GPRA3 #Ea 25 BT &, 145
% B Amgen 23 H AR BB, LA ET Euro—
screen 2 ) A PN IR S8 gl 500 AT 5R), LG A R
Galapogos 2~ F) I8 /N4y F- Pl 77 o H: v BE 1 Bsp
Galapogos 2~ Rl AR A FF45# 19 & K] GLPG0974 €
HEAMGIR TIARFSE . B2, X5 TR A FpE 15 75
KA 42 TR X — B 8 B A i Ak,
GPRA43 1IN 7 S 19 7] ) A ) 2 4 Pt ¥ g
SERIN, B LUK ) N $A R BTG A B
AT REAF LA B8 AU
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