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Role of G protein-coupled receptor in liver injury: research progress
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[ Abstract ] G protein-coupled receptor (GPCR) is the largest receptor family on cell surface, it is widely distributed

in organs and tissues such as the central nervous system, immune system, cardiovascular system, and retina, and participates

in body development and normal function. Liver is an important organ of human body and has many functions such as

metabolism, detoxification, and secretion and excretion of bile. GPCRs in the liver are involved in many pathophysiological

processes. This article reviews the research progress of GPCRs involved in acute and chronic liver injury.
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1.2 GPCR#y#E iz 545 W5 R, GPCR
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2.1 B ERgFaetk (adrenergicreceptor, AR) AR
TR ILR W B I — R B2 AR, 430 a-AR
1 B-AR. AR AT DLl ZHh 5 s I S5 5 4%
S, W B RO B- S ER 1Y B-AR BLIARAEHBIK,
BRI AT LA G 88 F A T 1 LS M e s PR AR
1, FEHR B- I 3hE A SR E A Sam s
WALBEGERE, B- HIZh&E RS BI-AR B R &4,
MR V)" BI-AR F+ 45 & 2 5 ix N 4% &
b, SRJE O ERK1/2 . B2-AR 4T AT S 5 p38
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E2M R, HariiE R 2 02
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24 GE GGt Bk 24k 5 (G protein-coupled
bile acid receptor 5, TGR5) TGRS & GPCR fi %8
LIRREZARZ R ", i F 35 T WG 3h
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PE SR AN . TS R A RIS i Y . TGRS
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W1, TGRS 7K FEAR AT A2 2 i M RS T iz i e
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2.5 ¥ & B% 1-BF & 2 4k (sphingosine 1-phosphate
receptor, SIPR) 2 SIPR J&T GPCR B AN L LT
JRAESZAS R TEMIFLE b R BUHA 5 Rl oL,
SIPRI., SIPR2. SIPR3., SIPR4 £l SIPRS. 7 Mt
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AR ET s 20058 A0 GPR120 X 454
(AR AP VE FH 5 300 NF-«B/INK A5 04 48 9 )2 o0 A
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{14 s B0 R A J2: P b Raptis 252 (8 HI H9 GW9508
B L AR S R 0 R 7 A s R, mT AR
SR R P o A = A T AN R
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HAETRE. 2 RA FERNZRRE &S
S o PV R AR AT R VR R PR 05 4 A e
i, H1FZ GPCR M F 545 3 A EEH .. it Xt
GPCR 25 iF 45 OB 55 1l Ry ab— 25 PR B P A ) 24
WP S AR R RN A

(& % x #]

[1] HILGER D, MASUREEL M, KOBILKA B K. Structure
and dynamics of GPCR signaling complexes[J]. Nat
Struct Mol Biol, 2018, 25: 4-12.

[2]  JOSEFSSON L G. Evidence for kinship between diverse
G-protein coupled receptors[J]. Gene, 1999, 239: 333-340.

[3] WANG W J, QIAO Y H, LI Z J. New insights into
modes of GPCR activation[J]. Trends Pharmacol Sci,
2018, 39: 367-386.

[4] LINJC,PENGY J, WANG S Y, LAl M J, YOUNG T H,
SALTER D M, et al. Sympathetic nervous system
control of carbon tetrachloride-induced oxidative
stress in liver through a-adrenergic signaling[J/OL].



1058

WELEE R AR 20224E9 H L5543 3%

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Oxid Med Cell Longev, 2016, 2016: 3190617. DOI:
10.1155/2016/3190617.

SHA J, ZHANG H, ZHAO Y, FENG X, HU X,
WANG C, et al. Dexmedetomidine attenuates
lipopolysaccharide-induced liver oxidative stress and
cell apoptosis in rats by increasing GSK-3/MKP-1/
Nrf2 pathway activity via the a2 adrenergic receptor[J].
Toxicol Appl Pharmacol, 2019, 364: 144-152.
TAMURA K, TANAKA Y, TSURUMI Y, AZUMA K,
SHIGENAGA A 1, WAKUI H, et al. The role of
angiotensin AT1 receptor-associated protein in renin-
angiotensin system regulation and function[J]. Curr
Hypertens Rep, 2007, 9: 121-127.

SILVA A C S E, MIRANDA A S, ROCHA N P,
TEIXEIRA A L. Renin angiotensin system in liver
diseases: friend or foe? [J]. World J Gastroenterol, 2017,
23:3396-3406.

GRANZOW M, SCHIERWAGEN R, KLEIN S,
KOWALLICK B, HUSS S, LINHART M, et al.
Angiotensin- Il type 1 receptor-mediated Janus kinase
2 activation induces liver fibrosis[J]. Hepatology, 2014,
60: 334-348.

CZECHOWSKA G, CELINSKI K, KOROLCZUK A,
WOJCICKA G, DUDKA J, BOJARSKA A, et al. The
effect of the angiotensin Il receptor, type 1 receptor
antagonists, losartan and telmisartan, on thioacetamide-
induced liver fibrosis in rats[J]. J Physiol Pharmacol,
2016, 67: 575-586.

DE GASPARO M, CATT K J, INAGAMI T, WRIGHT
J W, UNGER T. International union of pharmacology.
XXIII . The angiotensin I receptors|J]. Pharmacol Rev,
2000, 52: 415-472.

VU TK, HUNG D T, WHEATON V I, COUGHLIN S R.
Molecular cloning of a functional thrombin receptor
reveals a novel proteolytic mechanism of receptor
activation[J]. Cell, 1991, 64: 1057-1068.

HUANG C Y, LIN H J, CHEN H S, CHENG S Y,
HSU H C, TANG C H. Thrombin promotes matrix
metalloproteinase-13 expression through the PKCS
c-Src/EGFR/PI3K/Akt/AP-1 signaling pathway in
human chondrocytes[J/OL]. Mediators Inflamm, 2013,
2013:326041. DOIL: 10.1155/2013/326041.

NOGUCHI D, KURIYAMA N, ITO T, FUJII T, KATO H,
MIZUNO S, et al. Antiapoptotic effect by PAR-1
antagonist protects mouse liver against ischemia-
reperfusion injury[J]. J Surg Res, 2020, 246: 568-583.
POOLE L G, PANT A, CLINE-FEDEWA H M,
WILLIAMS K J, COPPLE B L, PALUMBO J S, et al.
Liver fibrosis is driven by protease-activated receptor-1
expressed by hepatic stellate cells in experimental
chronic liver injury[J]. Res Pract Thromb Haemost,
2020, 4: 906-917.

NAULT R, FADER K A, KOPEC A K, HARKEMA
J R, ZACHAREWSKI T R, LUYENDYK J P. From
the cover: coagulation-driven hepatic fibrosis requires
protease activated receptor-1 (PAR-1) in a mouse model
of TCDD-elicited steatohepatitis[J]. Toxicol Sci, 2016,
154: 381-391.

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

RANA R, SHEARER A M, FLETCHER E K, NGUYEN
N, GUHA S, COX D H, et al. PAR2 controls cholesterol
homeostasis and lipid metabolism in nonalcoholic fatty
liver disease[J]. Mol Metab, 2019, 29: 99-113.
KIMBM,KIMDH, PARKY J,HAS,CHOIYJ,YUHS,
et al. PAR2 promotes high-fat diet-induced hepatic steatosis
by inhibiting AMPK-mediated autophagy[J/OL]. J Nutr
Biochem, 2021, 95: 108769. DOI: 10.1016/j.jnutbio.
2021.108769.

SHEARER A M, RANA R, AUSTIN K, BALEJA J D,
NGUYEN N, BOHM A, et al. Targeting liver fibrosis with
a cell-penetrating protease-activated receptor-2 (PAR2)
pepducin[J]. J Biol Chem, 2016, 291: 23188-23198.
MOMBAERTS P. Genes and ligands for odorant,
vomeronasal and taste receptors[J]. Nat Rev Neurosci,
2004, 5: 263-278.

RASK-ANDERSEN M, MASURAM S, SCHIOTH H B.
The druggable genome: evaluation of drug targets in
clinical trials suggests major shifts in molecular class
and indication[J]. Annu Rev Pharmacol Toxicol, 2014,
54: 9-26.

SCHIOTH H B, FREDRIKSSON R. The GRAFS
classification system of G-protein coupled receptors
in comparative perspective[J]. Gen Comp Endocrinol,
2005, 142: 94-101.

HAUSSINGER D, KEITEL V. Role of TGRS (GPBAR1)
in liver disease[J]. Semin Liver Dis, 2018, 38: 333-339.
REICH M, SPOMER L, KLINDT C, FUCHS K,
STINDT J, DEUTSCHMANN K, et al. Downregulation
of TGRS (GPBARYI) in biliary epithelial cells contributes
to the pathogenesis of sclerosing cholangitis[J].
J Hepatol, 2021, 75: 634-646.

European Association for the Study of the Liver. EASL
clinical practice guidelines: management of cholestatic
liver diseases[J]. J Hepatol, 2009, 51: 237-267.
HIRSCHFIELD G M, HEATHCOTE E J, GERSHWIN
M E. Pathogenesis of cholestatic liver disease and
therapeutic approaches[J]. Gastroenterology, 2010, 139:
1481-1496.

WANG Y Q, AOKI H, YANG J, PENG K S, LIU R P,
LI X, et al. The role of sphingosine 1-phosphate receptor
2 in bile-acid-induced cholangiocyte proliferation and
cholestasis-induced liver injury in mice[J]. Hepatology,
2017, 65: 2005-2018.

NAKAMOTO K, SHIMADA K, HARADA S,
MORIMOTO Y, HIRASAWA A, TOKUYAMA S. DHA
supplementation prevent the progression of NASH via
GPR120 signaling[J]. Eur J Pharmacol, 2018, 820: 31-38.
RAPTIS D A, LIMANI P, JANG J H, UNGETHUM U,
TSCHUOR C, GRAF R, et al. GPR120 on Kupffer cells
mediates hepatoprotective effects of w3-fatty acids[J]. J
Hepatol, 2014, 60: 625-632.

BAKER M A, NANDIVADA P, MITCHELL P D, FELL
G L, PAN A, CHO B S, et al. Omega-3 fatty acids are
protective in hepatic ischemia reperfusion injury in the
absence of GPR120 signaling[J]. J Pediatr Surg, 2019,
54:2392-2397.

(AxHmig] I+ X%



