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Research progress of chemerin in polycystic ovary syndrome
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Abstract: As a multifunctional adipokine, chemerin plays a crucial role in various pathophysiological processes through endocrine
and paracrine manner. It can bind to three known receptors (ChemR23, GPR1 and CCRL2) and participate in energy metabolism,
glucose and lipid metabolism, and inflammation, especially in metabolic diseases. Polycystic ovary syndrome (PCOS) is one of the
most common endocrine diseases, which seriously affects the normal life of women of childbearing age. Patients with PCOS have
significantly increased serum levels of chemerin and high expression of chemerin in their ovaries. More and more studies have shown
that chemerin is involved in the occurrence and development of PCOS by affecting obesity, insulin resistance, hyperandrogenism,
oxidative stress and inflammatory response. This article mainly reviews the production, subtypes, function and receptors of chemerin
protein, summarizes and discusses the research status of chemerin protein in PCOS from the perspectives of metabolism, reproduction

and inflammation, and provides theoretical basis and reference for the clinical diagnosis and treatment of PCOS.
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RIS RS 5% 5 fE8— MR T
EZHRERSMAERIRIATY, 52EMHE

ZEAAIE (polycystic ovary syndrome, PCOS). LT
ok AN LRI S5 AR T R SRR ER AL A ¢ B PCOS
B WRE LR NEKZ—, Waih Rt
PCOS Kk Z ik 5%~18% . 2018 4 5 # fI“PCOS
IR P VB - BN PCOS ) 32 B 55
ST MER R A . D ECGHEOR O B 2 |IEAS
1M F /D 4F PCOS RIHRE R il I (i A/ B o HE
Yo A% ALZHEL. PERE. 2 BO0E R v A & I
J£55 PCOS Jf AhE ™ B 20 o 1) H % 427 . PCOS
WIRE AR, BRI Z 8 SR ] PCOS Al RER — M %
SEIRI, 32 B A7 B RIS AL AL R 2 (s
LB B X PCOS [ ¥R 97 S W DL 25 W36 7 Al ol 2%
AR IO, W WA B (= HRUI )
1ok 2 24 (TS TR PR TN 2 ) BB 25 (AR
Jie ) A Y i s B I BT (VR ) &, A
BE 25T TR T AR RE V. KZ ¥ PCOS B 17
TEAE LSRR, [FIRSA77E chemerin Ry 7K PR IA 1,
H A UEHE .78 chemerin 8 R E ., B HE.
BRI, 258 RN 5 0E = B4 & 15 52
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PCOS Bt fE . AR SCK MARHT . AT 90 55 A
£ %} chemerin W1 76 PCOS " & ¥ 4F i3k 4T 1 ik
(K 1.

2 ChemerinZFEBRY~=4% . TE, IhgEFZHF
BHEEPCOSKREMERRXFR

Chemerin 2 4 J H 3 DA 1 5 I w] 36 ] 21 1997
WA RAEERE 9 S I B Tk R I chemerin,
FEAL AL S B AR L 2T V67 5, chemerin BE K Rk
T, kA oI T IT R R R R 2 HH
(tazarotene induced gene-2 protein, TIG2), WHZFRA
TR 5244 52 N85 [ 2 (retinoic acid receptor responder
protein 2, RARRES2)"™. 7E 2003 EA3 71 & ¥ chemerin
T 5 B A B R AR B R A i E Y ChemR23
ZARGE G2 50 ORI, I chemerin
WALA— R R s B A U, WIS A4 g
XiF 9 I # A 2 1k i Ak R T B 52 f& ChemR23 . 7
2007 4 chemerin T X #%E B HAE A8 AL 8 07 51~
AT LA AR 7 A AT T 10 A M A, 72 N JRE AN A
Py 5 ke H AR ) U, B RS F 9T R B chemerin
FERE B 1 2 RO PR U PCOS M I g8 i U 2%

Inflammation

granulosa cell
apoptosis

Inflammatory
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Fig.1. The pathways of chemerin regulating the progression of polycystic ovary syndrome (PCOS).
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oI ) R B R R 45 5 BB E .
2.1 Chemerinfy/ =4, TR HEMY

Chemerin % K 4 15 J5 5 6 98 3% PRl — A %
163 /N LR h I ¥ HiT 8 A 5 preprochemerin, H:
ELBRE S K TE LA 143 ANEIEER TR RIS
PERG 4K 3 prochemerin, A MIAMT 5B . FRAK
ity B 22 52 IR B 1 I 55 1) o 4 5 R i 1 4 T R 1R
Je, AT AR E (K 2)" T, Chemerin
EHAEAZME RN R, SR B A
Y B TE AN [) ) A BRI rp S 7 H 3 S 1R AR v
2N A /0B H BEAE prochemerin F2 3 A i 5 72 167 Y B
fRRE AR AE T 2 R BERRIARFERL (% 1),

HETENILTE . IR Rl —3L Kk
T 6 FIAY, F & ENRAK ISR chemerin-157S.
156F, 158K. 154F. 155A i1 153Q, H:+'LL chemerin-
157S K4 % kb id o4 B 5 > . Chemerin 75 A&
PN = S B SRR I T 4 o R R I 2 L ) 8 7

He Aol DLAS I 2 22 F chemerin WA,  H: A [ S¢
1 N-term MRRLL I PLAL WLGAV GVGV A

4 PPVQW AFQET S VESA

86 ECKVR PNGRK RKCLA

11 QETQC LRVQR AGEDP

Proteases:
Chemerin-154F: Chymase;
Chemerin-155A: Proteinase3, Tryptase, Elastase;

Chemerin-156F: CathepsinG, Chymase, Kallikrein 7;
Chemerin-157S: Elastase, Carboxypep tidases, Cathepsin;

Chemerin-158K: Plasmin, Tryptase, Factor Xla.

K 2. AJfichemerin®s 45751 P RYFIAH 5% 2 A B

VDTPF PAGIF
CI1KLG S EDKYV

HSFYF PGaFA FSKAL
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chemerin-157S JEPERIAHIHRIE 2 . WU chemerin-
157S TENR T AHLZR 0 B 53 / 55 3 Wbk #52 Hp ok 4 B
TER, VAT B S8 a7 s B 20 78 R
s 9599, B 40 chemerin-157S BE B SRR T B4
WAER 227, G Hu R 5 £ W chemerin 75 FF4H A
J& (hepatocellular carcinoma, HCC) HFRIEF4MIK, chemerin-
1578 AMEXF HCC B8 BA Gy E R Y, i H A4
Hil N AT 40 B & HepG 2 38 P 5 78 15 5 40 B J8g
chemerin-157S A {E N{5E 50 FRIEFEH ™. 5F
T 5% 55 78 76 B 95715 %8 (osteoarthritis, OA) F1 2 X
PESEH % (theumatoid arthritis, RA) B 821518 W
o ARSI 2 & = 4 S Y chemerin-157S, R R ILE
TERTT R IORE RN R FEIR R AER B 2, 1E
PR HMFIAA Y /N B RE 5256 1, B 2H chemerin-155A
TR B R oR T HURAER P BB R R
R ARBIRN DA SR I T B i 3 sy, 4 il o 1
chemerin & F £ % 85 BT 436 A (2 B B 2 AN
R R T chemerin &2 AL, H& WA AKER

ELTEA QRRGL QVALE EFHKH 40

VRLEF KLQQT SCRKR DWKKP 85

LGRLYV HCPIE TQVLR EAEEH 130
PRS C-term 163
154
155A
156
1579
158K
163S

Fig. 2. Full sequence of human chemerin protein and isoforms as well as related proteases.

F.1. AMRA chemerin® @ 69 kR A %95 A0 iE b

Table 1. The source and chemotaxis activity of chemerin protein in human

Names Human source

Chemotaxis activity

Chemerin-163S
Chemerin-158K
Chemerin-157S
Chemerin-156F
Chemerin-155A
Chemerin-154F
Chemerin-153Q

Synovial fluid, follicular fluid

Ascitic fluid

Cerebrospinal fluid, plasma, serum, synovial fluid, follicular fluid
Cerebrospinal fluid, plasma, serum, synovial fluid, follicular fluid

Cerebrospinal fluid, plasma, serum, synovial fluid, follicular fluid, ascitic fluid

Serum, synovial fluid, follicular fluid, ascitic fluid
Follicular fluid, ascitic fluid, blood filtration fluid

Inactivity
Low activity
High activity
Low activity
Inactivity
Inactivity

Inactivity
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R FZ W2 B EAL, TREAUE 2 B BTN
A= bs B TR T R B,
2.2 Chemerin®{&

H 7T 11 = chemerin £& [ 5214873 7 & ik
AT FE 5244 1 (chemokine-like receptor 1, CMKLR1
8¢ ChemR23). C-C % 77 ia fb Kl 1 %2 14 ¥ 2 (C-C
motif chemokine receptor like 2, CCRL2) Fl G &5 1 5%
BE5Z24K 1 (G protein-coupled receptor 1, GPR1). H:H,
ChemR23 /& B A f 45 & 1 RIRELAR, H X2
CCRL2 #1 GPR1 ", Chemerin fl ChemR23 4 % J
AL IR AE e 25 IR I B, L2
Z 5P, CCRL2 A& —Fh A it 78 () 52 4k,
=z E 5 ke )1, HATie#& A CCRL2 I+ S5

Signal Peptide
20aa

Preprochemerin
163aa

Pohih163
Active

GPR1

3. ChemerinZy s Hfif I 5 % 2k ah & 1 i
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TG AR R A CHE T, {H CCRL2 REf% 3 N J=
f] chemerin ¥, F£#+ chemerin 3453 1A ChemR23
B gnp B4, GPR1 £ 75 chemerin 8% [ 7K i A
AMEAEH « —J7 AR 2R & A E 5 e S,
S — AR AT Z Ak B R S i B AE A Y
Chemerin = Z i@ i ChemR23 24K 45 & KA AW 2
RORL B0 p 3y, R R R R . R,
ChemR23 E Y JRE . Fied AARUR 5 & E 555 7 12
BITHL A, 2B 2B RTE, chemerin M %52 R AE
NS FPasE . AL oA i gk 2 B4, mp
it 1T chemerin &5 5 H 2R R 45 & 07 A R & E
BURE M, 124 NI AR WARFE AL S 2R 455
S ARIE o

=%
W

Prochemerin

143aa

Inactive Fragment

Chemerin

ERK1/2
PI3K
MAPKc
AMP
NF-kB

CCRL2 CMKLR1/ChemR23

Fig. 3. The secretion, proteolysis and binding processes of chemerin. CMKLR1/ChemR23: chemokine-like receptor 1; CCRL2: C-C

motif chemokine receptor like 2; GPR1: G protein-coupled receptor 1; ERK1/2: extracellular signal-regulated kinase 1/2; PI3K: phos-

phoinositide 3-kinase; MAPK: mitogen-activated protein kinase; NF-«kB: nuclear factor «-B.

#%2. ChemerinZ & B &2 A8 55 A7
Table 2. Distribution of chemerin and its receptors

Chemerin and its receptors

Distribution

Chemerin
CMKLR1/ChemR23
GPR1

CCRL2

Adipose tissue, liver, kidney, ovary, uterus, serum, synovial fluid, etc.
Monocytes, dendritic cells, macrophages, natural killer cells
Central nervous system, adipose tissue

Dendritic cells, macrophages
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2.3 Chemering&5PCOSE LR RAHRIETIZ
Chemerin /£ RA. OA. #EKHi. PCOS. .
ren ML 0k o0 5 A A 55 s v 8 2 v K 3R K
Chemerin 7E RA B35 W 25K RIS, R ERIE
f) chemerin 2> I RA B FIi1E, chemerin H
EREAAK RABRE 2 — ), OA R—FHTEZ
AT 9 R A O, RIS R R B A
AN FREE IR R,  chemerin AME S 5
MM 2 3R, 1 HR R A E I R P R
AR B R T, 1SRRI 4
[A¥, chemerin & 1 fEARHENRITTE i~ 11T g 7 40 A
srf. ETgn ek B AR R E EAE RSN, 16
BITES JORE RN E SRR ESEED, 5
bl oK, 2R R e R S = A, 2 AURE IR
T FH G G 30 PR 03 S AH DGR R R g RE . R
chemerin 7KF 51X 6505 2 1EAHOC, (HH 5 R
YU/ I By R BURME 2 AN 0 R B AT MR . B
WA AT FE R WAL PCOS B3 ML chemerin 2 F 1
AR I B s, BEUERH S PCOS 5 12
YR I K IEETE/EN . Chemerin @1 2 Fig e
WY PCOS Mk et #2, {815 5045 10 AR KBl 58
T, RASFBOCHPEAZ, HZRARERE. &
MRS R FERAL S5 R RRE & e A s

3 Chemerin¥PCOS{C IR N

3.1 ChemerinS5HERE-FR B E S B E R BEEEE

PCOS 1 5 5 14 P 7 W R AIE 2 v I 3R L J%
JiE 5 =P, HAE PCOS HIRAFME A EAEH,
PR T PCOS LR IA B PCOS B K2 Hh
JERERL, AHE TSRS, JEHEA PCOS B3
R FI A FE D e ¥ 2 2 — e R . BEREAE
NEE B S ZR AP AR R B B L R, (R
IS BENE A2 B Bk BB B o Ao Rk, AEREAE
5 B 241 Pt o 42 B AR A B 2R (Tuteinizing hormone, LH)
PR, I I 190 O SRR 1 AR N EE T R
P O B B 2 . T LR R I 2 1A i 5% i 1 AR
F7 TR AT 184 Pt 5 2 S B0 AN g A 26 i B 7R
JHE PCOS Hi#& 1, chemerin FiA/KF-THE, chemerin
SRERE BEE L T IR AR S R PR B R I
FHIE, T 55— RE WA Rl WU 2R 1 UJEAE DG, 3R
TE MG W 2123 chemerin F a4k R 7 BT 75 & 16 %%
fEAE A, WIREE PCOS H i & 2 HIK P 1) 3 2 ok e
%[41’4210
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WF TS ¥, chemerin 7] DL #2175 S 5 = M
B bR R R A, 3T T SO B A R R T
s BbAk, B chemerin i AT T Fr e P AR
WO R WOR BAROR S DIRE, TN E PCOS Y
A HER R MUGE AR O D e s . o EpLHI 2, o
i 1Y) chemerin 2 5 1 15 il & 2 24K KW -1 (insulin
receptor substrate-1, IRS-1). 4 WEERE . 5 i
B (protein kinase B, Akt). ¥ Jii & B BRI 3 (glycogen
synthase kinase 38, GSK3). #%[X-¥- -«B (nuclear factor
x-B, NF-xB). p38 2234554k 5 H I (p38 MAPK)
FOLHHAME 5 5 B4 1/2 (extracellular signal-regu-
lated kinase 1/2, ERK1/2), 1 5] # A\ B 88 AL
B B AT P RIS R IKPLAY PCOS g [ op
TR B A0 40 B AE AR - chemerin 7K P34 i
Frmr,  HO IR = BUBRPE AR, 5 808 A HE TR L RE
J152 4. AR AH B ' chemerin [ FF /& 78 Il 2D
IRS-1 Al IRS-2 B2 1k i [] I 1 9% Akt F) % BR AL,
A ED 4 KAEBT®E, NnSFEHEED R
KT PCOS B0 8 B 2% BT Sy i R S8 R
AFEPL,  Hax ek AT DU A I ChemR23 32 44
R R T4 B 4B 7R T chemerin X PCOS
AR D Re R PR
3.2 Chemerin 5PCOSH % /90 I B FfHAL 15

O LA 95995 8 N N R BB R 44 28 — I 5 i
PCOS B F AL B ESLE, JCILRIEEILH, X
R A I S KR P R N Rz —. S51E
W LVEAREL, PCOS & B A RS ) B B
ANEVESE I, IS BE KRR bR B A A K
P U7, PCOS B I AR AR 7w T, SEUE O
A R R HG n, HLH S AR AT e S2 st L B J
PERZM, BEAE SR I, A i A L A
(RGBS T ) AR D HE A 2 S BRI Th BE R
chemerin 6 %72 4H o 53 48 3 951 105 0 A7 FF PR — %84k
BRI, BORCIMERS, AMSBULEA S N
R MRS . BETE A AR T 0, 5] R AR L
PCOS %) S 800 L& i, 58 AR N K-F & 1
chemerin & F 0 1 B K A FR JE o

4 Chemerin¥PCOS4:FERISZNT

4.1 ChemerinX4FEAAIFNT

PCOS 1) & BRHIE 2 — 2 HE IR Dy e fehis, 2012
FAEFHH ORI T chemerin & [ A& H 52 /& ChemR23
FEAAAET N ORI AUk 40 M . DR 76 R 40 i A B i



434
Wirft, . chemerin 75 5@ B2 IA K F B2 & T
g .

Chemerin A~ {H $11) \ OI 550K 41 fa A i 5 2%
FEAEK R 15 5 00 2B At — i oo B2, 7 HoAl
R 11F BH B 0% 4100 ) DA S I R VEL AN B SR AORL 4 Al {2
DRV R 5 3 1) 05 B AN GE B 3R P4S0 ISR,
75 3 4 B R 8 T2 Rl (PTEN F caspase-3) 1) L ifi
APLIE T 7 (XIAP A1 P-Akt) 19 R, M5 5L
IR H R B, $27R chemerin 5Kk T BRLAE K45
T AHEON D ReRREAG . 59 A B 9T AR B R IR Ok PCOS
B IR 2 Rk 30%~73%,  TEHERR & 147 &= 4
IR J5 R  chemerin 7K°F 5 PCOS &3
WMrEFREIEA G, WIIMTE chemerin 7K X T HEFR
DT I T 0 VN

G L ROR T B 2 R V6 EE B A RS 4y, R ORIV
KE B SHR I R R Y R E A, AN
JERRLAN LA T 5 PCOS IR AER BHEBER. W
5 R T 4 Pt R B AR i 1 3 4/6 (cyclin-dependent
kinase 4/6, CDK4/6) 1 il 5] palbociclib R LA ji i 41
il p53/p21™" B I A9 chemerin FT 7 S 1 35 4 kL
AR T P ] chemerin )34 AT ik /)N 65 R 55 0k
ANHEf5, WE AN, caspase-3 /K F LAt Bax/
Bel-2 U AE 38 0, 40 M 08 T2 R ok, R B E0E
NF-«B A BRI A 2 1 T3 B I ) Ak T8 6
FF18 I 3K = 2% e A A TR A R, R
PCOS ™., AW RANMMN E BB REFEL —, 7
TTRE R MR A N AR AS DA R R R 4R, LG
JHT R o1 B, FEARAE chemerin i it 31 PI3K/
Akt/mTOR {5 5 JH i {fe 2 5N SLBORL 41 L COVA434 1)
HIg ™, 755 PCOS MKk,

4.2 Chemerin®} 2 E B F4E R RIRNY

Chemerin T 8% UF B 72 B 55288 ] 1 A= s 1) 2 21
F 7, chemerin 1 ChemR23 5 PCOS £ & UP 8 55
or 41 PR 1) B R IR 9 D A Ok B 7R A PR 4 A B
chemerin i# i ERK1/2 F1 Akt {5 5 18 1% 52 Wi 24 [&] 1
S, WS 518 NI SE R A Y R
15 FE BA AR 2 AN TR B B, chemerin 38 3 52 1 25 [i]
P A S e (10 37 A R 4 0 O SIS [ M ) 5 e, 1T HL
E 2 5 S e~ T R R T K ST 5 1 B P R G ik
chemerin 7K €,

/INEROR A BAFN R 15 (8] ] chemerin J¢ 5744 GPR1
TENSEFRIA K i, A 25 B 7R GPR1
ARUTRE 8 v T e O g N S S S v T
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] chemerin/GPR1 5 51 REIIRAKH . BHEKE
Mg R g il S ELAE L, T R A B AR R 3 U
R b0 T A0 35 S I S AT A, AT 5 e O S
[ ez 4310 %

75 PCOS SR, i 3 1M i 2 33F chemerin
FIETh i « RS, DASE B 9 AR I R R e
BHRE _F I chemerin 85 1 A H 2RI RIE . SbEEER
IAE /& 320 PCOS P A E R K], HAE B35 O
WRAFEAE I ERER R S chemerin /KFAFTE T 1)
IEMZ%, 3 HZ 5T PCOS K B AE #E 2 ,
YRR chemerin 5 &L 527K~ A1 LH 7K1 5 IEAH
X, VLR chemerin 7] B8 2 g i3 iy 2R IAE
R . Chemerin 5 K48 521k ChemR23 &5 4 )5 2>
SN TN RE, ChemR23 mifR/NRE Sa- — S S
(5a-dihydrotestosterone, DHT) 4b# f5, & H I PCOS
REAIE P4 AR O S5 0508 R Bz /K24, IEBH chemerin
A5 ChemR23 AR5 A EMEM RS PCOS K
A R R B R ©Y

5 Chemerin¥}PCOS#HERY 22N

&1L RAE 2 PCOS [ ZLE A, U1 5L R &6 A
S O I R BN B A By SOGE,  — LR SR ) R E
IRl 7451 2 9 40 9 A & 18 (interleukin-18, TL-18). i
JEYNHEIR T a (tumor necrosis factor a, TNF-a). F 4]
M3 6 (interleukin-6, IL-6) 2536 ik /KF# THaE, I
FRE SR IR TR S AR ORI RRE s fEN
—FhZ eI A ¥, chemerin ANER] LLJIE
Y AR 04k, 3B AT DR A 35 R i Je R
PRI SR AT 1 G S S, PCOS i 3 A A e 7K P 1
chemerin T8 4 e b7 Y, H BT 5 ChemR23 57
PRet & 25 B 2 JORE M R B 1Y MR AN i R
RGN B R T E AR, X R T )
RIEIESATE R B CHEE, G RRNE 2R
H9hn 7 9P EL b chemerin H#IA, MIMTEAE 7 M1 M
M2 A0 i )P A, A £ B O I RO 2 D ) A
TP LW R RN, chemerin 7] fEiE L 4
REIRAE M PCOS FRm R .

6 &iE

W 2 UEHE 2R chemerin 7E PCOS [k £ AR R
HETHEE R REERN A O, MFMONE S
chemerin & K& FEUR B RZIMPL. HERL L. iF
RAFE N, BEMINE PCOS #ith, &2 ik up
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WURLAHfRAE T 2, s IR A, SEHRIPRE
1% . Chemerin #4418 PCOS FIi 27 I A Vs £
AEL 52 PR TR0 00 RS o e AR s e, H RTRTSEAT
1 AR E O NEAREIZT, X chemerin
AR R T e e A 2R e S 1 R e E
BAT AN B . BEZE X chemerin W22 D EWTE T HTZ
VRN, chemerin 7E PCOS i # 2 X vayT ATl 5
T R A E AL i — DR R
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