Acta Universitatis Medicinalis Anhui 2019 Oct; 54( 10)

* 1535 -

12019 -9 -3 17:26

D1
D1( PKDI)
( MI) (VR)
Wistar 3 N
PKDI 15 . PKDI1
MI
- PKDI1 1 mg/( kg
«d)
o 4 HE N
« Masson + Western blot
PKD1
PKD1 MI
1( TIMP1)
1( MMP4) .MMP-8. [ (Col I) .Col I« C
( PCPE) .
( SPARC) . / ( TN-C)
( NF«B) p50 (P<0.01),
PKD1 MI VR
DL; ; ; ;

R 392.31; R361.1; R361.2; R361.3
A 1000 - 1492(2019) 10 - 1535 - 05
doi: 10. 19405 /j. enki. issn1000 — 1492.2019. 10. 008

( myocardial infarction MI)

( ventricular remode—

ling VR); ( extracellular matrix
ECM) VR
ECM I ( collagen type
Coll) Col I b

( matrix metalloproteinases MMPs)
2019 -06 - 12

( : 81873106, 81473438
81202791)

473004

E-mail: maobingyu2005@ 126.

> http: / /kns. cnki. net/kems/detail /34. 1065. r. 20190830. 1433. 009. html

ECM ECM
VR o
( matrix metalloproteinase inhibi-
tors TIMPs) MMPs o
MMPs  TIMPs VR
2 C ( pro—

collagen C — terminal protease enhancer PCPE) |

( secreted protein acidic
and rich in cysteine SPARC) . / C
( tenascin C TN-C)
tion factor NF-«B) p50

23

o

( nuclear transcrip—

-0 D1( protein kinase D1
PKD1)
MI
o PKDI1 4
M1 VR o
1
1.1 45  SPF Wistar
8
200 ~220 g (
22 ~26 C 53% ~60%
(
: NYIST -20180126) o
1.2 PKD1 Pierce :
MMP- . MMP-8. TIMP1. Col T. Col II. PCPE.
SPARC.TN-C.NF—«B p50
( ) ; IgG DAB
\BCA
1.3 164 —5052  PowerPac HC
( BIO-RAD ) ; T25 ( IKA
) s HXHO00E +BL-420F
( ) ; ERM-3100
( )
TKY-BMB (

) ; Nikon Tis Nikon NIS-Ele-



* 1536 -

Acta Universitatis Medicinalis Anhui

2019 Oct; 54( 10)

ments Software BR ( ) o ( collagen volume frac—
1.4 Wistar 45 tion CVF) Ni—
3 ( Sham ) . kon NIS—Elements Software BR o
(Model ) PKDI (PKD1 ) 1.8 Western blot
15 & ° Model PKD1 RIPA
MI Sham IKA-T25
o 3 d PKDI1 o BCA
PKD1 1 me/( ke .40 pg SDS-PAGE
« d) 2 ml 4 0.2 pm o
o Sham Model 2 ml 2 h MMP- . MMP-8.TIMP1 . Col
4 . 4 (30 mg/ [.Col II.PCPE.SPARC.TN-C  NF—«B p50
kg) o 75 o
mg/kg 2h DAB B-actin
o AlphaView SA
1.5 B-actin o
o (30 1.9 SPSS 16.0
mg/kg) SPR-838 xts
( left ventricle LV) . LSD+ a =
LV 0.05, P<0.05 o
o BL -420F
( left ventricular systolic
pressure LVSP) | ( left ventricular end— 2.1 PKD1 MI
diastolic pressure LVEDP) .| Sham Model LVSP.
. (P<0.01) LVEDP (P
1.6 HE <0.01); Model PKD1 LVSP.
(P <0.01)
10% 4 pm LVEDP (P <0.01) Sham
) HE o 1o
Stefanon et al ’ 400 x 2.2 PKD1 MI 3
HE Sham
5 50 (10 ; Model
/ ) Nikon NIS-¥lements Software BR
MI ( )
o ( ) ( )
1.7 Masson HE : PKD1 Sham
o o Masson
1 PKD1I MI (x+s n=15)
Sham Model PKDI F
LVSP( mmHg) 129.64 +9.32 86.55 +7.21** 125.37 9. 44" 111.269
LVEDP( mmHg) 4.23 £1.78 16.54 £1.82** 4.15+1.73% 241.501
( mmHg/s) 6.16 +1.52 4.24 £1.43*% 6.07 +1.61% 7.604
(mmHg/s) 6.26 +1.45 3.98+1.32%% 6.11 +1.42% 12.486
Sham 1 *¥P<0.01;  Model ¥P<0.01



Acta Universitatis Medicinalis Anhui 2019 Oct; 54( 10) * 1537 -

1 PKD1I MI HE x 400
A: Sham ;B: Model ;C: PKDI
2 PKD1 MI (x+5)
Sham (n=15) Model (n=15) PKDI (n=15) F
CVF( %) 10.38 £3.28 19.23 £3.36™* 14.02 +3.41% 26.439
((pm?) 1 332.49 £326.41 2 640.74 +338.47% * 1696.62 +323.24% 63.012
Sham 1 **P<0.01;  Model :#pP<0.01

: B: Model

2 PKD1 MI
A: Sham
1 o
2.3 PKD1 MI 3
Sham : Sham
MI
(P<0.01); Model PKD1
(P<
0.01) Sham (P<0.01) o 2. 1o
PKD1 MI
2.4 PKD1 MI 3
Sham
: Sham
Model
(P <0.01); Model

PKD1

Masson x 400
; C: PKDL

(P<0.01), 2. 2.
PKDI MI

2.5 PKD1 MI

Western blot Sham
MI MMP4 .MMP-8.Col T .
Col I .PCPE.SPARC.TN-C  NF—«B p50
(P<0.01) TIMP1 (P<0.01);
Model PKD1 TIMP1

(P <0.01) MMP- . MMP-8., Col [  Col
I .PCPE.SPARC.TN-C  NF=«B p50

(P<0.01) NF«B p50
Sham (P <0.01), PKD1
MI o 3
3
MI ECM



° 1538 -

Acta Universitatis Medicinalis Anhui 2019 Oct; 54( 10)

ShamZf Model 41 PKDI14
P R ee— MMP-1
— —— — MMP-8
G T— T (NP |

< | — 0]
S ————~— 111
- e— .-

NF-xB p50
| ASm———— m—— s———— [}_qctin

2.0 - 7 Sham#
Model4H o
PKD141

i 3
o
n
T

¥
3

—_

(=]
T
3+
H*
*
*

ok

B RIEMXT K
=
O\ ok A

e
o

1 2 3 4 5 6 7 8 9

3 PKD1 MI
1: MMPH ; 2: MMP-8; 3: TIMP-; 4: Col 1 ;5: Col II; 6: PCPE; 7:

SPARC; 8: TN-C; 9: NF+«B p50;  Sham
el (P <0.01

8, PKD1 MI

¢ PKD1

Masson MI
PKD1
o PKD1
Col T Col I.MMP4 MMP-8 o MMPs

VR 9-11

TIMPs  MMPs

MMP4  MMP-8 TIMP1 o

1 **P<0.01; Mod-

PKDI TIMPs MMPs
ECM
VR.
PKD1 PCPE
SPARC . PCPE
C .
SPARC
B, PKDI PCPE.
SPARC.Col I ~ Col I o PKDI
TN-C NF«B
¥, TN-C MI
MI
B PKD1 MI
TN-C  NF«B p50 .
PKD1 TN-C  NF=«B p50
VR.
PKDI
Model Sham
. PKD1
. PKD1 MI
Sham
o PKDI MI
VR
PKD1
“=° . PKDI
PKD1
“PKD1”

1 Reichert K Pereira do Carmo H R Galluce Torina A et al.
Atorvastatin improves ventricular remodeling after myocardial in—
farction by interfering with collagen metabolism J . PLoS One
2016 11( 11):e0166845.

2 Hibbert S A Watson R E B Griffiths C E M et al. Selective
proteolysis by matrix metalloproteinases of photo-oxidised dermal
extracellular matrix proteins J . Cell Signal 2018 54:191 -9.

3 Stujanna E N Murakoshi N Tajiri K et al. Rev-erb agonist im—



Acta Universitatis Medicinalis Anhui 2019 Oct; 54( 10) * 1539 -

proves adverse cardiac remodeling and survival in myocardial in— J .
farction through an anti-inflammatory mechanism J . PLoS One 2017 52(10) : 1489 —94.
2017 12(12) : €0189330. 10 Hopps E Lo Presti R Caimi G. Matrix metalloproteases in arteri—

4 . D1 al hypertension and their trend after antihypertensive treatment

J. 2016 32(1):146 - 50 J . Kidney Blood Press Res 2017 42(2):347 -57.
155. 11 Barlow S C Doviak H Jacobs J et al. Intracoronary delivery of

5 . D1 recombinant TIMP3 after myocardial infarction: effects on myo—

J . 2015 31 cardial remodeling and function J . Am ] Physiol Heart Circ
(9) :1259 -63. Physiol 2017 313(4): H690 -9.

6 . PKD1-HDAC5- 12 Massoudi D Germer C J Glisch ] M et al. Procollagen C-pro—

VEGF J. teinase enhancer 1 ( PCPE-) functions as an anti-angiogenic fac—
2018 34(4) :643 -9. tor and enhances epithelial recovery in injured cornea J . Cell

7 Stefanon 1 Valero-Munoz M Fernandes A A et al. Left and Tissue Res 2017 370(3) :461 -76.
right ventricle late remodeling following myocardial infarction in 13 Frangogiannis N G. Matricellular proteins in cardiac adaptation
rats J . PLoS One 2013 8(5) : e64986. and disease J . Physiol Rev 2012 92(2):635 -88.

8  Suthahar N Meijers W C Sillj¢ H H W et al. From inflamma— 14  Shimojo N Hashizume R Kanayama K et al. Tenascin-C may
tion to fibrosis-molecular and cellular mechanisms of myocardial accelerate cardiac fibrosis by activating macrophages via the inte—
tissue remodelling and perspectives on differential treatment oppor— grin avP3 /nuclear factor«B/interleukin-6 axis J . Hyperten—
tunities J . Curr Heart Fail Rep 2017 14(4) :235 -50. sion 2015 66(4):757 -66.

9 . ERK1/2 PDGF-CC

Protein kinase D1 reverses ventricular remodeling after myocardial

infarction through modulating collagen expression
Yang Lei Liu Nuan Mao Bingyu
( Henan Key Laboratory of Zhang Zhongjing Formulae and Herbs for
Immunoregulation Nanyang Institute of Technology Nanyang 473004)

Abstract Objective  To determine whether protein kinase D1( PKD1) would reverse ventricular remodeling after
myocardial infarction ( MI) through modulating collagen expression. Methods Male Wistar rats were randomly di—
vided into three groups: sham group model group and PKD1 group number of rats was 15 in each group. MI was
induced in rats by ligation of the left anterior descending coronary artery ( LAD)  while sham surgery without LAD
ligation. PKDI group was given PKD1 by 1 mg/( kg * d) after oral administration while the sham and model
groups were fed the same equivalent normal saline. After 4 weeks hemodynamic characteristics were obtained by a
pressure—~volume catheter and HE staining the histologic analysis of myocyte cross-sectional area the Masson stai—
ning and the Western blot method were implemented to assess the effect of PKD1 on the hypertrophy and expression
of collagen proteins. Results  Compared with the model group PKD1 significantly improved the hemodynamic pa—
rameters and the degree of myocardial necrosis after MI  decreased the cross-sectional area of myocardial cells and
collagen percentage of myocardial tissue up-regulated the protein expression of matrix metalloproteinase inhibitors 1
( TIMP1) and down-regulated the expression of matrix metalloproteinased ( MMP-d) MMP-8 collagen type |

(ColI) Col I procollagen C-erminal protease enhancer ( PCPE) secreted protein acidic and rich in cysteine
( SPARC) Tenascin-C ( TN-C) and nuclear factor kappa B ( NF«B) p50 while the difference was statistically
significant( P <0.01) . Conclusion  Protein kinase D1 might reverse the ventricular remodeling after MI through
regulation of the collagen expression in myocardium.
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hypertrophy



