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[ Abstract] Complement-Clq/tumor necrosis factor-related protein ( CTRP) family is a superfamily
of aliphatic factors secreted mainly by adipose tissue with similar structural characteristics, and its biological
functions are mainly related to anti-inflammation, insulin sensitization, metabolism and immunity. The

CTRP family members including CTRP1-15 have been discovered. Studies have found that the CTRP family

is closely related to metabolism-related diseases such as diabetes mellitus, obesity and coronary heart

disease, etc.
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PRI ZE LA 22 R (1 fa o PR 3R, OB bR vy
M R SE . BFFE R IR 2 A MR I ) ik
FEASE R — TR BRI N 43I RS54 I 45 B, ™
HEZFATE AR TR . b aMA Cla/ g iR
YEIH F A 2% & 1 ( complement-C1q/tumor necrosis
factor-related protein, CTRP) 5 Ji% 76 4 15 1A & . R
SV B 2 2R AT W PRI | 20 bk ok R A Ak 45 07 Thl
FEEBNEH . ASCHXT CTRP ZR S5 31k ik
Lo S AREAHOCHIR 1 G R AE— 253k .
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T4 5 s 23k, 7E L I8 3R 27 6 B R i AL
I A Rk, CTRP6 F 2 K%3A T ia Sk 4 2L AR iy
H, G £ 4H 4138 4 ik CTRPL  CTRP3 1 CTRP10,
CTRPIOUL7EHR [IF P 5 S ik o i A 5200 2 203
iKCTRPTHICTRPS . AF 5T 7k CTRPO 7 i [l 41 41
OEP R ERIA, FE O AR O IEH
H1CTRPY [ mRNA 7K 32 iig 7 H 2L i 2.5 1%
CTRPIATENG M T LHA a4 ik CTRPIS %
R TMNHL . CTRPFE S W 51 3RIB 5 4341 i
ANFPRSE T CTRPEJELE YA I ZAE1E

1.3 CTRP G A EIEE  CTRPEIEM A ARZ ,
TR 5, A F CTRPZ A 2 B 19 A W27 Dl g
Ao REBFIMPIR Pl X IGH IR
AN SR S5 4R L 5 A AR S i i i B R IR He
(insulin resistance, IR) [16] \%ﬁ{ﬁﬁm AR RS 1 B
[t 175 ( nonalcoholic fatty liver disease, NAFLD) (78]
N LA AR DA DG, CTRP AT DL 2o 3 1%
TE 1% B ( protein kinase B,PKB/Akt) {5 51 [ %,
AR S AR A DG T B 2 K 1 B I 2R A R
P MBS . CTRP-L AJ DL o Ji 1 1R 1% 1 28 11 i
( AMP-activated protein kinase, AMPK ) -#% 1 g 45 &
R A Z R R R E S EER 3
( NOD-like receptor family, pyrin domain containing 3,
NLRP3) 5 ¥ 4K 19 15 5 & 42 . 0 i 196 LB 3 I g
( phosphatidylinositol 3-kinase, PI3K )/ Akt/ I ¥ 2 4
AR R EA ( mammalian target of rapamycin,
mTOR) . AMPK/mTOR 515 5 i % & ¥ VE 1, ok
SRR FEEAL

2 CTRP xi&A 55 RiHEX M ER

2.1 CTRP S5#5R%  ZhangZE VW58 &0, #F IR
(1) 574 CTRPS e BEAIRT-JC TR (8%, ELIfLE CTRPS
SAENE AR R R L s TR H I =R LS
[l BEAL LD S RS RS 2 h i =
[ 2R AN IR FRECR UG, BN-H Al L iz i
2 AT 12 J& 5,2 BB PR (Type 2 diabetes
mellitus, T2DM ) 25 LA TR 1532k, SK 1M
LT CTRPS 7K P 53657 BAH D B 5 AR o ARG
W5 & B, 1.7E CTRP6 . CTRP7 . CTRP9 A1 CTRP15 7K
5 IR B YA LR HFE b CTRPT (1 2%
KR E B I SR AR R AR B R AR DG 7
e IR R M S B ME P NE B /N B, CTRPT 32 25 ek
e IR JFE SR A A I &, HAE ] S 0 AR

BRI, VL RS R A, S CTRPT () /E H Al
RSl A0 ok AR PR AR ALY . i S
B4 RE /N BRUTTE 2 7K 1 B CTRP G 35 R AR, 7 % Sk
/NEHP AL 2 IR CTRPL ] LS R B R Sk . e
7R, CTRP3IE i i Akt 5 538 i sl 30 1w 5 A=
FHOC T 1) 2R 3K 10 A #5 19 1 W5 7E . 0F 92 kB0,
CTRPA%EFE R /N B B 45 s 1 B B s, (A X
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OG- ) T B A 71 /N BRI PR A 7R
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250 % 4 T AT 3 i FL A R 10 200 B v ) 5K e B
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WRITRYTT o DFFE RN, /N 8 TR B, U
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FEALG LA B Aot G 78 A G 5 PR 119 8 58 R AT, 78 B AR B 7
B4R 15 48 B v, CTRPS #0041 A fR IR A 1 1 AR
MY FE F 5T CTRP6 4 45 26 )l & Bl & W
CTRP5 FICTRP6 & fig I 24Uk AR () S i 5 1) . DA
R R R CTRPSEIE AL 6] B R 4L 21 4 19
YEFIASIR] (B 5 B A Q3 DIAR G

2.3 CTRPZ %5 NAFLD  flf5% & ¥, CTRPS 7K 3F-
[AA 5 3 T2DM FINAFLD XU 560, AR JiE & NAFLD
M EZER N Z . 117 CTRPOFENAFLD & 3% i F i
A SRR A 5, SNAFLDJG X" Shanaki
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281 45 T2 DM  NAFLD fINAFLD 4 35 T2DM £ # 114
CTRP13 [R5 52 95 KUBS: 34 i A ¢, $2 7% CTRP13 7]
BESENAFLD B A9 L R 5 . An %67 % BINAFLD
SR 2K CTRPI3 KB I & 1B 6 R, 5/ N
Wl g Ay A B I R N R T B A 25 A
Ko THEGCH R, HaT gy IR R 2 =3 D e 1
CTRP13 2k 5 A [\, An S5 fF 57 B9 /2 1 2% o 1Y
CTRP13, [fif Shanaki ZEHF 5% 1Y /2 1135 H A CTRP13 , fig
JE 4 A B R I R o] BE s IR 25 R . kA,
PE A5 AREART, An K S50 ARYNAFLD &
F IR, A N CTRP13 /K- T 25 7] 2 X WL 1Y
AR RN, 1979 17 ¢ 52 I NAFLD £ 3%l F LR
AL 2 3 H CTRP13 7K S (9 B AR . 15 390 BF 5 1
NBER AN ] A /Db 7] 8 S 2518 AN [R] 14 J5 [
Z—o B, 75 A7 i — 20 M GBIk R AR
CTRPZ % 5NAFLDf{ X £ .

2.4 CTRPZE 5 M AR S B o FOBE IR M B s
Bt A BB 5 B 38, R PR AH DG 1B (obesity-
related glomerulopathy , ORG) %] & 3R, 4 > 5 15
ORG 55 CTRP1 /K- i3 TR NE e 8 48 2 VB i 28 31
R CTRPLKSE il i BA B . Hu 26 fF 98
R RN B /N K R B i ( mesangial Cells,
MCs) J& , CTRP3 ) 323k 18 25 K ; it Ah , CTRP3 (1 12
FEIRIH T =R MCs 38 5E 3 P UK Fn A
JRIARIE T ) 7 A o AL, CTRP3 3 ik il 1
PR MCs Hh Janus B 2/05 5 75 505G 6%
W3 BE Y . F W CTRP3 Al B 5294 7 B IR
PR T TE IR IT #A5R .  CTRP G0 Y H: Al it 53 7
ORG hByVEHA fRritE— 20 5% .

2.5 CTRP 53k ki K48 4L ( atherosclerosis, AS) 1
FIE 59E AS BEAM L, 7 AS B RS kN
IR AR A% &z 0 1) CTRPS 3R 35 3% i, H CTRPS
FE B IRTEHT P IR A P 40 R IR A W A A A
AEF- T8 LA M o A4 PN A S 52 36 6 BT, CTRPS
WG S G S BE + 6 {55 LR T 12/15-
BESEGBt , DTTTA F 15 % B2 BB 2 11 (low density lipo-
protein , LDL) 5 P Bz 2. 22 40 i A B0 75 1 FH DL BN
i b LDL i 8 A& i, ik £ %k s 3% B CTRPS J&
— BRI B4R AS B 4H M I T, Dong 2N K B,
CTRP63H i 78 45 Hu 3 il PI3K/ Akt/mTOR {3238 1%
IR AT AR AR K D T--BBAZ S Y 104 - L4
IS 5E AT RS , W] CTRPO A] BEJZIRYT AS BYTRAERE

tro AHIEWF 8 & P CTRPY i i3 CTRP9-AMPK-NL-
RP3 % 1 4 3% 12 & AMPK/mTOR {5 5 i Jf ol 3%
AS!T fRANSEA H, CTRPL3 3 i 1 -V Al (A
HME Y CD36 [t iR AR KR A AL AL LDL 48 IR
0 B ORI 3R, I3 CD36 25 11 K F- , AT
i AS!, CTRPREALAE AS h R R EAE
FE L AT AR DGR 58 o Sun 25 RS R B, T
PEmiR-29b W1 AN 5 & 1 v il s K BRI TR CTRP6 7K
-, AR SN Bk i s, R LY I 4 5ok 2R 1L AN
UL Il — A AL R S B, miR-29b 5 PiAE
JHRT 38 21 305 CTRP6,/ 4 i M 5 8 15 B ( extra-
cellular signal regulated kinase, ERK)/PPAR~ % > Iif,
R ok &R 175 5 0 v I A I A PN B B RE B
i, Chi 46 BFFELE RS Sun 3 AL, R
[A] (1 CTRPZE 1 ) 53 %k AS K v 1 s 1) 4 FH AL A
il TRAMSE CTRPEIE RIAVE AL, R AR 7 H
KPPt T BRI ARAE

2.6 CTRPS IR 3N Ik 9% ( coronary artery disease,
CAD)  Zhang %" #F5¢ Bon, 59 CAD ZHAH 1L,
CAD &2 CTRP1B] & 715 .1 CTRP7 #1CTRP15 7K -
%1%, CTRP7 1 CTRP15 7] ¥ & CAD #r &4, M
CTRPLR]{ 2%y CAD #1575 22 (1 4 5 4, CTRPL Al
CTRPS Al /12y = 32 72 Y bn i 4, CTRPL A fEJ2 =
SIS B ST S SR R, T CTRPLS 7 R 6
o B S 742 118 e B U PR 5~ . 47 CTRP1 RJ BN
LW CAD F8 1l 7875 748 7™ o A% B2 1 — OBt i S AT
T L W bR & W), CTRPT A CTRP1S 3 3& 4 1 4
CAD 352 Wi 9 A= Wb 75 9, i CTRPS /] LUAE
CAD [ 7 S B 1 Fo 5 Zhang 55 BF 58 45 2R —
BT A CAD (835 (9 1ML CTRPS K-8, O
H5 8 A B B EAHOC . 25V S 2R A
28 B2 ARSIk AIRIT 17 CTRPS KSF- i 5
YN S, CAD B MiECTRPIS T, 3
PR R AR R AR RO IR A7 g
A 1B & CTRP12 5 CAD XUFS B S7 ARG, X £
5 HLHER CTRP K] k& CAD A1l [ 2, 30T
RERLIIGYT CAD BT &5

2.7 CTRP FjGi5 £8P E 25 51F (polycystic ovar-
ian syndrome ,PCOS) PCOS £ #1414 ¥R IR
4 L LA 2% IR, Calan ! B 58 S , R
7KF-CTRPS [ {555 PCOS 11 2 & PCOS Fy JXURS: 3 i
LR ABIZEFLA G, SEPCOSIHZ A L, PCOSTH
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e B4 A
Wi CAD I 4% /™ T AL E (i — R AR Wdn
CTRP2 fig Wi 0351 0 o 2L 20 it
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oG U A 9 B AE
; G UAE e K 1B
CTRPA e R A1 25 FLATAE BT 7409 45 7
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P , o i A PR O R el P
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HHIULS R FER AT AS 4N T
] LIYE A CAD (A0 ST 16 56 R -7
SRR 2 S U (0 AR fY G A 5
CTRP6 N R A AT RESEIRYT AS MU AES0AR
LA R I f A
. , WS pk R TR I 5 7 A M T
CTRP7 U Sl A A % CAD P60k Mk 4
CTRPS [R5 -
CTRP9 TGS /o JFE P B 240 Y AS
CTRP10 iR -
CTRP11 &1 P B I A
u T S 24 00 0 2R PR
CTRP12 B 5 CAD KUK 37 A1
CTRP13 HE iy Peat AS
CTRP14 N -
CTRP15 LA A& CAD 2 Wiih A= Yikr &Y

TE: CTRP :4MA Cla/ MR IRE I 7 H5C HE H 5 AMPK : JR VIR I AL 25 380 s CAD < SeEAR BBk s T2DM -2 AR B s NAFLD - JR I8 18 R g

PEAT 3 AS : S BKATRERE £b 5 IR - JBE 58 3R ARHT

g B 2 . CTRP12 F1CTRPI3 Il 37 ¢ B W 5 [ 16
FEPETIAERS PR F8 B R S ELEAL IR 2 )5, X
Ff 22 S ATS SR AR UA 8, HLJG 38 J2: 45 A ik, CTRP12 Al
CTRP13 {7k RAIR 4 T il 37 i PCOS . CTRPZE %
L PCOSH) & RIAB /0 , A KT 2 2 50K IR
P2 A B 568 . CTRPS % I 5t 1 3235 &% T fig
W1,

25 I, CTRP S 2 B i o U5 g B i R 52 e
FUAPUR BRGSO E L, 514
KRR EY] . HERTXTF CTRP KR
A HEARE A A e . Ik, FEE L
(11 PR S 56 31 T AIFFTE CTRP S, S o Sk 8l ) i
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