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Abstract: The complement Clg/tumor necrosis factor-related protein (CTRP) family is a kind of adipokine superfamily, secreted
by adipose tissue. They are expressed in heart, kidney, lung, blood vessel wall, placenta, eyes and other tissues. At present, CTRP1 ~
CTRP15 constitute the CTRP family, which have similar structural characteristics and are highly homologous with adiponectin.
The CTRP family is involved in the occurrence and development of metabolic diseases, atherosclerosis, pregnancy-related diseases,
chronic obstructive pulmonary disease and other diseases. Some CTRP proteins play an important protective role in these diseases.
Applying recombinant CTRP proteins or inducing the overexpression of CTRP may reduce the severity of these diseases or slow
down the progression of them. In recent years, studies have found that the CTRP family is closely related to a variety of kidney

diseases, such as diabetic nephropathy, acute kidney injury, essential hypertensive kidney damage, etc.
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3.1 CTRP 5#ER% 5%k

Wi PR % 5 9% ( Diabetic Nephropathy, DN ) 7E i FR % 45
IF R AE R K, IR B SR T AR P,
12 ( Chronic Kidney Disease, CKD) . 7E 2 AR
3 P55 ( Type 2 Diabetic Nephropathy, T2DN ) H: 2 [fiL i LA
J% DN KRB AEL1 4 CTRP3 K 54555 ek g ad R

( Estimate the Glomerular Filtration Rate, eGFR ) S1EAHK,

SIfALEF ( Creatinine, Cr) FkiX Y, $&/~% CTRP3 A[fES
57 N5 s REDIRer sy, AIE 2K DN % 7E
fabr. oA KK F -8 1 (Transforming growthfactor- 1,
TGF-B 1) Al 755 B 4120 1k o) B Ak . 18 2 4 ffa 45
K. FECE/NBRIEALSE 7 RE PR R R I T,
DN KB BE414irh CTRP3 £ikg/b, H5 TGF-B 1 fiAH
S, PLW] CTRP3 Al fE 38 MY TGF-B 1 /£ DN K
AR SRR R E M. B/NE AL (renal tubular
epithelial cells, RTECs ) #ifJiF1'E /INER ZRAE I ( mesangial
cells, MCs) HJREREAT7E DN i 2 v & 4% 35 22 /E ] 7,
WKL, CTRP3 1E A1 RS- RTECs ity
R 5L W s R AR M 4 AHR , CTRP3 Y mRNA 235 5[]k
# #; CTRP3 i i 1 55 Sirtl ( NAD-dependent deacetylase
Sirtuinl ) Fik FIETE LR =R T 45 & IXFHE 8 AL FI
JF X 2 o |EAMFRBEIET S5 4 F RTECs JH [H EE
Ty, WP T RTECs MEEEE R, 0Bl T ebisc i~
) RTECs 19 P& 47 15 il 7 = A 9 A\ MCs 7, CTRP3
1Y mRNA 5 8 [ (1) e 15 Y 2 0] [ R PR AIR, CTRP3 silid
T A A MCs mF JAK2/STAT3 38 5 (9 3805 AT 41 4l
MCs S8 FIE PEEKAF, 0 AR 2% R R TV R i
FIT= AR, R MCs i e M CTRP3 Jlid Xt &
PSS T RTECs Hl MCs IR E IS5 TR IR FHIR 1 A
St AR, NIRESE—NAYT DN BUOEZE Hatt R (el i, 4
A= 2 D k2 A PR R A T R 1 XU R R A 1,
YR D LR R I B 0k i AR 1, R
DN 4 [lL% CTRP9 5 25 (OH) D /KF¥ 0]  FE K, H
25 (OH) D J& CTRPY /K VTt iyt v A4 R R 1, PR,
CTRP9 7 figil i 520 25 (OH ) D 25 T HEIRI B 13 i
PRI £ O I o 36 S BB T g S e Y F
FERIL, LG CTRPY SZHE R ¥ i CKD-V 835 & A I
ez 1K= A S S TS = AR R (B S R3S | R e =2 T
FIRBFFE W], CTRP3, CTRPY HA X F o 15 s 0 Ji2 K 1
EErh R T HER A
3.2 CTRP 5 & ik M F #1515

Xiang!"" 45 N KB, BRI/ FEHETE ST /N BV R IX
CTRP6 ik L E MR, 45T H4 CTRP6 1 1] FEAIR 1 Bl
| FRREFERUA )G L Cro ZBFRIE RN, 45T H4 CTRP6 &
Hukifs 5 CTRP6 Wit ik BeE A6 / 240 (Hypoxia/
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reoxygenation, H/R) HIJ T /A RTECs i J1 FFE, Jf-REMD
A0 MR T 5 P 1 JbE 2R BRI caspase-3 T P4 DA T 33
HPT. 335 CTRP6 i 1] # il H/R 75 511 RTECs H i
PRSI R 7 A, TR A DE e STt R s Ak il
W, B CTRP6 n] LAHIH] H/R 5519 RTECs E ALK
323k CTRP6 A] i & 541 H/R 5511 RTECs 77 p-PI3K #il
p-Akt 3R, fE#F AMPK y#ERfk. #0# CTRP6 i35 1Y
PI3K il Akt B2 1k T 40 ] CTRP6 $ 5 B 4 M 3 F7, i %%
CTRP6 7| 1iG P A s b, THER ctrp6 51 caspase-3
TWPERIG. Z5 LATiA, CTRP6 nlifid PI3K/Akt il AMPK i
%305 5% H/R 75 5 () RTECs %L1 45, 27~ CTRP6 1] fEX}
B IR BATHEAERIRYT 7 X
3.3 CTRP 5B T 41k

CTRP6 HLA LA ", e L4,
il O IURE BE 5 A LB T 2 40 i 434k U, TGF-B 1 7 B k4T
He ALY LR o & 55 EEAEH, TGF-B 1 olif S5 K
2 4k 20 34 B R TR A PO T e SRR A R
YA Fhras P 4R AN & i ( Extracellular
regulated protein kinases, ERK) {5 il i 7e B 41 i fb i) & L
RS SCHER B, BUEAY ERK e RIS Y . TR/
1728, NP ZAgirkrnm (A4t ) LSt
YEZHa AL B TGE- B 1 Wi S B IR AT 4E 4 ERK 754k BT,
Rk, il ERK 1S A0 A nT RED 6 A 4E LAY & e . Wang™
GENWFE R, CTRP6 75N £F 4EAL A 41 1) mRNA J
225K I BREAL, TGF-B 155 S 30k BUE B 4k
Z NRK-49F 4l }ff CTRP6 mRNA 2 ik 5 i [] 48 861 1 Fe A1
AR T CTRP6 2K 47K F-, CTRP6 i 354 Al #i TGE-B 1
1753 1) NRK-49F A3 . 8 DL A s o . 1 i
JRA o - U DUILBN 3R, 959 ERKL/2 iEmfL,
il ERK1/2 3458 T CTRP6 i F ik %t TGF- B 1 HlJ# #Y NRK-
49F YA e fE . W CTRP6 it ERK {5538 i
T TGF-B 1153 1 B R EF A A0 Mk 7 . 32 8% S L4 i b
BT TR o - P UL SN B 1 Y 2k i 1 I 2T 4
b, BRI, BEIRBESE A CTRP6 Hi 15 £F ik H A 1A 75 15
SIS A IESE
3.4 CTRP 524 'SR

2 40%~50% (IR £ 3 2= R B S B i 05, i HLaE
TR 6~8 155 P, WSS A BL, WUMAER AL CTRP1 7K
5 H Cr. BUN. IfiL 3 Bt 85 1 il 99 %1 57 C ( Cystatin C,
Cys-C) RIEFAE, 5 eGFR RHAHICE, $a7m WO A i
T8 CTRP1 /K- T 45 0 1 BB R o R 2 5 4 26 B, fHax
W RAUL R KB T CTRP1 53505 58 B IR U5 ks i 4 1)
WEX R, HETHEZE M B = 930 PE RS2 UE W] CTRPL J2& &
AE S BUE 1 E F br 58 LA S CTRP 23 i ] F b ] 5 30
HRw . shilkemd, KRERFESNTEESE S Bl
( Acute Kidney Injur, AKT) KR IfL%# CTRP6 7K R 1,
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F W] CTRP6 /K- B A 7T BE 2 AKT A G B R 22, i 3 A i
25T 1 B 0.5mg/kg. 5.0mg/kg. 50mg/kg ) CTRP6 i Jik 7%
Fik#HAA (pAd-CTRP6 ) 7] k3% AKI K F 44754545 BUN
i Cr, FHLE P RAEF F (Interleukin 6, 1L-18 )
M SRBE A T - o (‘tumor necrosis factor, TNF-a ) & .
B LLZU5) 3% H NLRP3 RAEAFI caspase-1 2 HFRIAMI T,
HEW WA, 558, 4T 50mg/( kg-d) pAd-CTRP6
MR B 2L 5 K P IL-18 B TNF- o 3 i NLRP3 FlI
caspase-1 8 [ R IBKCE AT K E 2 HIEH =K, #E—2
UESET B4 WF5E h CTRP6 BBt R /EH, CTRP6 i 4 | i
i i g BEZH 20 A9 IL-18 . TNF-a . NLRP3,
caspase-1 22t K Rl AKIP", X IAFFE W], CTRP6 il P&
KERBEFH AKL KR 41800 RAEH T, DAl
S 3 L AR 3 b R ) I T, B pAd-CTRP6 71 it
R, A LB T R BRI R F AR I KT
CTRP6 A R A 25 W) T3 AKT RV AEIRTT HLN . SR, X
TFFE AR KB CTRPG6 il B JIEZH 290 S g e s, EL
NEYISR, I, CTRP6 76 A AKI & 75 77 78 R FE A 4
PHEE Rt — 198, BEAh, FECAKI REARZ, W
MAE . S ORI N—85), KR IEET
PE—H5F CTRP1, CTRP6 s HiAtl CTRP F% A% 51 & 75t
RESR AR At PR T 35 S B T e i i
35CTRP 5EEZMSMESHRE

WFFE R I, TR A 1 e i R PP A 0T B 4503
& [A) B2 e 2 2 ( Homocysteine, Hey ) . CTRPS /K- i &
Fhes, HIRFI UACR ML fER N E B, A —1eT
CTRPY 5 J§ & P i i H 47 0 B4R T R B, AR
B 450 114 SR e IR R Cys-C /KT, 1L CTRPY
JKF-FEARIE H 5 UACR, Cys-C & i & i3, CTRPY,
Cys-C ¥J 0] fig 50 UACR B S7 fE i R 2 B X i ff
FEFRBINTE CTRPS, CTRPY /K- Fh 1 43 Azt S5t 1 s i He
U EAR F R R R, R R R L v ik
IR RIE , EAREEI R EE ER WIRRREZ —, M
XIS 1 R AR Bl e I B 453 3 B8 1 i) S
3.6 CTRP 512 SH%MEFSL

ML AE CKD BE h i k&, IR T CKD &
B A AR R R AT R . SR, CTRP3 &
HE CKD KB M S8 E8hkrh ¥4 n, CTRP3 i3k
AR A5 1L, X FPE R A28 17 ROS-ERK 1/2-Runx2
o 3 AR 1 AP T LA Pl A 2 TR i o 2 R
FEAE B TS A B, E AR CKD LA 5 AR AR A K
BB AL BBk 45 B rh CTRP9 35 B3 F8, CTRP9 i3
IRATHEHE B - BEER H 75 0 4SS LA e AS Sk TR R 2%
RIS, 34N, RRFE IR & BRUTER CTRPY R REAL K 432
2 CKD I B 556K B0 & F A I v 7L sh o) R n & R
HOAR 0 E PR A E AR B - B IR 0 A5 LA AR Y

ORI AR O, SR BE D CTRPY XA BUM AT #5 fL ik
fEBEAE . FERETT T Rl SR B oY 50 44 88 b, Ly
CTRPY 5 LSl k45 b X AR AE I AR I DA ek, H
28 8 AR MBI A B, X LE R I CTRPY 224k 5 LB k45
PEIXHRBUG AL A 52 3 AR E B, R CTRPY T REJE (A
S ROAEL R T2 S KBS AL & R B R X PR T
CTRPY M SEAF 1L A AR R A ZEIE, I3 b s A BE
CTRPY *J MU F5 AL A AN 5 R R A7 15 22 577
ERAR SRR MR IR 7 R, A Bl i
WEPERFFEAIEAl CKD I 7L | B DIRE  RAEFR SR A
HAEH L AN T5 U

4 HIESRE

CTRP S HIEANFVNRE N 2Kk, HATZ AR
ABEIIRE, MRSl B R AR A 7 A AR )
PRAME . 2 AR 1k, CTRP FENFIE RS N 4MI0 R G0 AR
I RGBT N Z , 1 CTRP SR RS
RIS Z , ARk T2 Z It — 4R E CTRP X
TARAE AR FUE S ) EE B, A B A2 T | 0
TP BURT I B
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