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0.0010) , . HLEFAEAL H ™ ( P =0.0395) ,PKA i PEZBIER 390 ( P =0.0063) , TGF-B1( P =0.0126) JJFHEH 1 ( P =
0.0090) F KN 2 s #hFE rCTRPY J& , AMI 4/ FUAE T B S8 /0 (A AE N AR TR B GE 24 25 5 5 O IR IR 46 Th BB I B i3 ( P
<0.001) ;.0 JULET4EAL B B2 ( P <0.001) ; PKA FEETHE ( P <0.001) , TGF-B1( P <0.01) JJFEM [ ikl ( P<0.01),
N7 PKA 3657 H-89 BHWTS , CTRPY By ILERAP VE IR BET . 4518 CTRPO i@ ad PKA i EK I Wiz AMI /NG LU 2F
Ak A O NETIRE

[RER]: MK 1g/MIRIRIER TAHEE D 9; O NURLF 4EA I ; #5404 KN T B1; 3 S A ; 2L U

Complement 1q/ tumor necrosis factor related protein 9 improves cardiac func-
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[ Abstract] : Objective To investigate the effect and molecular mechanism of complement 1q/ tumor necrosis factor related pro-
tein 9 (CTRP9) on reducing myocardial fibrosis after acute myocardial infarction (AMI). Methods AMI-injured mouse model was
established and the left ventricular ejection fraction (LVEF) was measured to assess cardiac function by ultrasound. «=SMA/ vimentin
double staining positive cells and the expression of CTRP9 in different regions of myocardium was detected by immunofluorescence stai-
ning. The content of serum CTRP9 and TGF — B1 in mice was detected by ELISA kit, and the myocardial fibrosis was detected by Mas-
son staining. The expression of Collagen I, TGF-1, PKA and p—PKA in myocardial tissue was detected by Western Blotting. Results

On the fourth day after AMI, serum CTRPY levels decreased ( P <0.001) and TGF—B1 levels increased ( P <0.001). On the 28th
day after AMI, the LVEF decreased ( P <0.001) , myocardial fibrosis increased ( P <0.001) , TGF-B1 level in myocardium in-
creased ( P =0.0025) , the number of myofibroblasts increased ( P <0.001) , the PKA activity increased ( P =0.0023) , and the
expression of collagen I increased ( P =0.0238). Compared with WT—MI + Vehicle group (10/27) , the mortality rate of KO-MI +
Vehicle group (10/22) increased, but the survival curve did not reach statistical difference. The cardiac contractile function further re-

duced ( P =0.0010), myocardial fibrosis was more severe ( P =0.0395), PKA activity was partially inhibited ( P =0.0063) ,
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TGF-B1 ( P =0.0126) and collagen I expression increased more ( P =0.0090) ; After rCTRP9 supplementation, the death of mice in

AMI group decreased significantly, but the survival curve did not reach statistical difference; the cardiac contractile function was signif-
icantly improved ( P <0.001) ; myocardial fibrosis was significantly reduced ( P <0.001) ; PKA activity increased ( P <0.001), TGF
-B1 ( P<0.01) and collagen I expression decreased ( P <0.01). However, the myocardial protective effect of CTRP9 was blocked af-

ter treated with PKA inhibitor H-89. Conclusion CTRP9 significantly ameliorates myocardial fibrosis and improves cardiac function

in AMI mice via PKA pathway.
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1.2.6 AIEAS/NROOIERY R KR ALE
FZ R A e 5 AW Yl k.

1.2.7 /PEUOAEALZ masson Jeft Mg oK EE
73 MU SN N S TR S AN 7 d e T AR S N 7
HmR Y ta, R 6 ik B E A, S5
J ST A 2 s WLAF 4R R 210

1.2.8 DHA G TO Y AR CTRPI Kk &
a- B W3 E H (o —smooth muscle actin, o —
SMA ) /vimentin SCJAG I LA AE AL A 5500
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1.2.9 I EE vimentin FFHBE G528 W (3L 58 (en-
zyme—linked immunosorbent assay, ELISA ) £ {1l /]y i,
I3 CTRPY \ TGF-B1 /KF &8 ELISA X5 &
BERI M7 CTRPY \TGF-B1 K254k,

1.2.10 P HE 1 ENIT ( Western Blotting ) #6310 L
AR HEIL  Western Blotting A6 i.0 JILZH 22 Jit
HH 1 TGF -B1, 5 ¥ B A ( proteinkinase A,
PKA) .p-PKA 1%k,

1.3 sitedr SChMET R ETAEHE L) n A0l
ST LI Y IIE A5 HEDR (standard error of mean,SEM)
N, BHEH Graph Pad Prism—5 Gt 845475
Mro HEAFINZER A Log—rank ( Mantel —Cox ) #6596, X
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CTRP9 >4 (907.000+40.190) pg/L, AMI+Vehicle £
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AMI J5 /N UL CTRPY /KA 2 B A, /R AMIT
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W (ZEZE S RE ) WU ZT 24 40 L 45 i ( o —SMA/ Vimen-
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(B AR B X)) I A H 1 (Collagen 1) [ TGF-
B1.p—PKA/PKA 434 Sham+Vehicle £H ( Bt/ %0
BIRE) AY(2.819+0.427) 3% . (1.839+0.089) 1% . (1.605+
0.062) 1% ,n=4, t K% P =0.0238 ., P =0.0025 . P =
0.0023, AMI J5 IR EE M [ [ TGF-p1 FikTFHE, PKA
WAL A3 ey, I P 3
2.3 3t CTRPY9 AMI /s R4 & A & AMI s & 28
RATERZ SIDKGE AT Z S PULF AL
F2E PKA FHZ B35 dh), e X & a &
k¥ mE % WT-Sham+Vehicle Z41/NRES 28 KL
-3} (0/13) ,KO-Sham+Vehicle 41} (0/11) , WT
—AMI+Vehicle 414 (10/27) ,KO—AMI+Vehicle 21K
(10/22) , 4 4 Log—rank ( Mantel—Cox) ¥ %, X* =
12.52, P =0.0058,4 4l [H LA B ENZRITFE
X, B IR KO- AMI+ Vehicle #H%; WT - AMI+Vehicle
HIET RGN, H 2 422 [6] X>=0.2983, P =0.5849,
ARkl B gt 25, WK 3,

WT-Sham+Vehicle 2.0 8 5 /K h (4.475+
0.165) mg/g,n =6, KO—Sham+ Vehicle ZH.(>Jf & &/
1AH 9 (4.63320.194) mg/g,n=6, ¢ {5 P =0.5485,
KO-CTRP9+Vehicle Z1/N R0 lE K /NS WT-Sham +
Vehicle 41/ R JC 2= 5% ; WT— AMI+ Vehicle 41 .0 JIif &
/K HE 4 (6.675+0.135)mg/g,n=6, KO~ AMI+Ve-
hicle ZH.0EH #/K Hh (7.233 £0.145) mg/g,n=
6, ¢ 136 P =0.0182, AMI J5 KO-CTRP9 %I/ Fl.L»
I WT—-AMI 2H B S 3k

WT-Sham+Vehicle 41 LVEF 4 (74.460+1.668) %,
n=35,KO-Sham+Vehicle 21 LVEF “}(73.400+1.839) %,
n=5, ¢ K5 P =0.7931, /NSO BRI D e o 22
5+ ; KO-AMI+Vehicle 41 LVEF #(15.100+1.345)% ,n
=5, WT-AMI+Vehicle #H LVEF 7(25.190+1.488) %),
n=5, ¢ #% P =0.0010, KO—AMI+Vehicle ZH /)N 0>

Masson 40 KO—Sham+ Vehicle 21 ( 2% Jiif
BIRE) LT 44k M (0.495+0.084) % ,n = 4, KO—Sham +
Vehicle ZH (FHFEAE FLIX) £F 44k (0.510+0.103) %
n=4, K% P =0.9139, ¥ 4/ B0 WLEF 2 1L 72
JE 2 5 s WT-AMI+Vehicle 20 21 4k by (25.410
+1.041) % ,n=4,KO-AMI+ Vehicle £ 2] 4k 1k
(31.550+2.098) % ,n=4, t K55 P =0.0395, KO
—AMI+Vehicle 21/ FLOIELF4EAL L WT—-AMI+Vehi-
cle ZH/NFU™HE

KO-Sham+ Vehicle 410 LA IRE A T |
TGF-B1.p-PKA/PKA 43l WT-Sham+ Vehicle
ZH%(1.029+0.079) 1% . (1.010+0.088 ) 175 . (0.984 +

0.080) 1% ,n=4, ¢ K46 P =0.7365. P =0.9197 . P =
0.8494 Al Z A& H 1\ TGF-B1 ,PKA ®§fRfk
KT R ;s WT-AMI+ Vehicle Ao L 2R R R
H I . TGF-B1.p-PKA/PKA 43 %5y WT-Sham+
Vehicle 4119 (2.819+0.427) 1% . (1.839+0.089) % .
(1.605+0.062) £ , KO- AMI+Vehicle £.0> ILZH £
JFEH 1 [ TGF-B1 . p-PKA/PKA 4344 WT-Sham
+Vehicle 4114 (3.110+0.464) f% . (2.257+0.092) 1% .
(1.465+0.047) 1% ,n=4, WT-AMI+Vehicle 21 5 KO
—AMI+Vehicle 412 [H]# 17 ¢ Kz, P =0.0090, P =
0.0126 , P =0.0063 , KO—AMI+Vehicle Z1%8 WT-AMI
+Vehicle I HEEH [ TCF-B1 FikTHE, PKA #
R A KA, 15 PR A2 24

2.4 Fh% rCTRPY /& & AMI % 28 K #4958 T F 4%
AMI+Vehicle 28 BAK | w5 R0 45 2 6 X &, & LT 26
R %2 | 4F LA AR X B G F AR, Y, LA AR A ST 4
PKA #p%]) %] H-89 FAlr  AMI J545 28 K AMI+Ve-
hicle 20 /N EAET- 3R M (10/27) , AMI+CTRP9 4K
(4/26) , AMI+CTRP9+H-89 414 (9/27) ; Log—rank
(Mantel-Cox ) K5, X*> =3.272, P =0.1948, Mk
AMI+CTRP9 4 FET- %% AMI+ Vehicle 21} AMI+
CTRP9+H-89 I fi%, (H = H A=A AR BB F T
25, WK 4,

AMI+Vehicle 41.CoEHE &/ /K 4 (6.675+0.135)
mg/g,n=6, AMI+CTRP9 ZH.0MF 5/ /K 4 (5.833+
0.182)mg/g,n=6, AMI+CTRP9+H-89 ZH.0»Jif i/
1K 9 (6.600+0.193) mg/g,n =6, AMI+CTRP9 £H /)N
B . AMI+Vehicle 2H /N BRIV /)N , AMI+Vehicle ZH
F1 AMI+CTRPO+H -89 41 /) Fl.O IlE K /N 6 £ 57,
AMI+CTRP9+H-89 #41%: AMI+CTRP9 4/ Fl.0»
JE3 K

O FH AT AMI+Vehicle 40 LVEF J7(25.190+
1.488) % , AMI+CTRP9 2 LVEF Jy(41.250+1.493) %,
AMI+CTRP9+H-89 4 LVEF 4 (26.760+1.481) %,
n=5, AMI+CTRP9 4 /> FL.0> I e 45 D) e 38 AMI +
Vehicle 41 B I} 3 58 | AMI + Vehicle 41 I AMI +
CTRP9+H-89 ZH /N [l .Cr IE W 47 1) BB T 2 7, AMI
+CTRP9+H -89 ZH%{ AMI+CTRP9 4 /)N Kl.C lIE Ui 45
AT

Masson 4% {65l AMI + Vehicle 40 (45 € 28 5t
X)) £F4E4k 4 (25.410 £1.041) % , AMI+CTRP9 #1 £F
44k H (17.510 £0.893) % ,n =4, AMI+CTRP9+H -
89 4 £ 4k 4k Hy (25.430 +1.031)%, n =4, AMI +
CTRPY A/ FO WIAF 4EAL R BE B AMI+Vehicle ZH ]
SR AE , AMI+Vehicle 41 A1 AMI+CTRP9+H-89 £H /)N
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4 AMI+ Vehicle AMI+CTRP9  AMI+CTRPO+H-89 = £H # I K15 F1 4% T 55 i1 L4
D REMECHUESEE 2 28 K ALLOIER/N; BL O IEEE 7.0 3 815 120 L Masson Je (0 B3 A2 .0 I 8 /(K
MIGETTEE SR s B2 A2 BT MBS 4558 ; C2 . A Ak Be 1145 5 ; D1 ~ D4 . 0 UL Western Blotting £ H 235 ; 55 MI+Vehicle
41 A nsP >0.05, " P <0.05, " * P <0.01, " ** P <0.001; 5 AMI+CTRP9 4 4P <0.05," P <0.01, " P <0.001

SUOD LA AL AR o225 5, AMI+CTRP9+H -89 41 %%
AMI+CTRPY ZH/NFO WL 4EAL AR BE I 2,
Western Blotting Kiilll AMI+CTRP9 410> {JL£H 40
(FEAEAE X)) S I RA B )E A T TGF-B1 .p-
PKA/PKA 43515 AMI+Vehicle 211 (0.624+0.054)
% (0.538+£0.082) 1% . (1.598 +0.058) 1%, AMI +
CTRP9+H-89 4.0 LA 4L (FEFE AL FL X)) 2 R b
A 1 TGF-B1 . p-PKA/PKA 435 AMI+
Vehicle ZH 1% (0.947+0.096) f% . (0.988 + 0.101) 1§ .
(1.113£0.078) % ,n=4 , AMI+CTRP9 2H /] K0 L4
AUIFE 1\ TCGF-B1 R IXEH AMI +Vehicle
HH & a0, AMI+Vehicle 411 AMI+CTRP9+H-89 4]

INEVD SR R T TGF-B1 BRIk L%
5, AMI+CTRP9+H-89 2% AMI+CTRP9 241 /N0
AL FEE 1 TGF-B1 Y3 3k f B 5184
AMI+CTRP9 ZH/]N il PKA B2 AL 18005 T2 BE A AMIT+
Vehicle 7+ & , AMI+Vehicle ZHF1 AMI+CTRP9+H-89
/L PKA SR Ak 350G R B AH ], AMI+CTRP9+H -
89 1% AMI+CTRP9 41/ PKA WM ALIE 1AL

39 i

LA 7 BRI FE N TSR T B80T i
PRI o JIL ST 2 40 3 o 390 B 20 e A/ ke 1 5
IRAC L E T 7 3 3 1 A g BIL ] ke 2 S
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YERD), AMI J5 ARAHSE X R 58 25 4 41 2L 45k,
B30 25 IX TS 5 DX RS2 0 4000 LAY 2 g Pk 21 Ak 5
B0 JURGE B8 T MG M RAARR , AT 4 — 25 BP0
A IR0 AR T I |, 1R i R AMI SR Y
FHEJFHZ —,

CTRPY J&—Fh7E.Co I 15 B 3Rk 1 73 W 5 1
FEO AP AR | 5 AE 1) V8 2 B A5 %) 1A
T R E R B, A 9T 4 e 0t R A v R R
FEBE D AES G AL E A LU CTRPY 1Y
Pk BERFAL, CTRPY H A B & 1.0 LR VEH,
CTRPY i 3 B 35 00 ILEF 4 A6 75 238 0 UL EE 9 vh &
EEEAEMT, HARHIE CTRPY 32 LU LA
i LA PN B R A RS X4 RO WL 2T 24 200 i A
X G G A DL AR E

AT G0 FH e P 2 N G 8 1) O vk AR WLER T
AMI A[RIX 5 CTRPY BRIk AE Ak, 55k i i )™ H 72
JE ARG, R A M BEAE 55 X 28 B X HHFE
AR B R, 7E/NEL AMI JE 56 4 R ig b
CTRPY 7KV-HH 5 Wl A £ it 25 1L 375 TGF-B1 1A
THE . TCF-B FIG &I i 2 19 £F 4 ) g o 775 A
FZ— BN )5 i 38 I FN 8 v 4 E B
PEFITS 10 ARRFSE & B AML J5 28 RAFFEAE A IX L
CET A A A5t B S LT 2 240 G K
ey AR P S 95 -4 = R BV 1 0 WY R S o
b, FERAEAE P IX A1 AL B i 3, ik Se 25 B4R
£ AMI i H CTRPY [ 2 KR AIK I TCF-B1 1 Tt
o A 5 | R BT A 4 M P R B0 A W K e R T AR
1 O LA 8K A 21 4k

R — 2 S — WA, AR T
CPRT9 #l /N B, 76 JC AMI B, KO-CTRP9 /M5
WT 77N RO LEF 2 AL R B R0 JE WAL 406 ) R AR —
H,(BAE AMI % E )5 , KO-CTRP9 /] B O L ET 4
AOFRRE B ™ 5 O R0 46 D) R AR S ™ 5, A
AIUESE CTRPY ISR S5 T AMI J5 i BE (40 JILEF
YAl It H 0 W 46 D B8 1 HE— IR, #h T
rCTRPY J& , O WLEF- 2 Ak B S sk 4%, 20 JOE A 4 T i B
0%, MIE T IE S5 #h 58 CTRPO AU IR AMI J5 1Y
O WA AR I H EkcE O RS s T e

HIBF SRS CTRPY Rl ¥IE R AL A7 (5 5 T
PKA T4 HOC2 24 A it U401 43 5 [ AES 9.0 JIL 2 e 1
TR O MLE BT ARERSE & BLAE AMI J5 4 28
K, PKA 36 P /K S b Xt B8 4 B &8 T &, i KO -
CTRP9 /N AMI & B J& , PKA 3% 4 7K F HL B A=
TS AMI /B B0 s #h FE rCTRPY J&5 PKA 35 77K
-k — 25 B S, DA OE ST T IE S 7 AR OK P

CTRPY il 11 5200 PKA 1M A FEHT AMI J5 0 ILEF 4
L& W I E I

R T W58 PKA 38 EFE CTRPY Hit AMI 5
D WLEF A AR ZE 3K n H PKA 1 i 51
H-89 FHWr PKA 7% M7+ 5, WEE CTRPY 41 AMI J5
D WA AR A8k, AL H-89 J54b 7t
rCTRPY 5|2 1) PKA 315 1 7K S $2 =5 # BEL W, [7] st
Masson 4¢ {0 K I AMI 328 7t X £ 4k b 25 R B R
CTRP9 HT AMI Ji5 /U JULEF 2 Ak A FH A 4% BH 7, CTRP9
WG O IEMAC R T R A A FH A I 22 e BELIKT .

ARAFGEUESE CTRPY 434 PKA 3l I8 58 AMI
/N LA ST A A R s O IE T BE RO

SR
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