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Effect and Mechanism of PARP-1 on the Proliferation of High
Glucose-induced Myocardial Cells*
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ABSTRACT Objective: The study the effect and mechanism of PARP-1 on the proliferation of H9C2 cells induced by high glucose.
Methods: HIC2 cells were treated with high glucose, and the levels of PARP-1 mRNA and protein in the cells were detected by
qRT-PCR and Western blot. H9C2 cells were transfected PARP-1 siRNA and siRNA control, qRT-PCR and Western blot were used to
detect PARP-1 mRNA and protein levels in the cells. HIC2 cells were transfected with PARP-1 siRNA and high glucose. CCK-8 was
used to detect the cell proliferation, thiobarbituric acid method was used to detect the level of malondialdehyde. The level of SOD was
detected by xanthine oxidase method. The levels of PCNA, p38MAPK and p-p38MAPK protein were detected by Western blot. Results:
The level of PARP-1 mRNA and protein in HOC2 cells after high glucose was significantly higher than that of normal cultured H9C2
cells (P<0.05). PARP-1 siRNA can obviously reduce the level of PARP-1 mRNA and protein in H9C2 cells. The survival rate of H9C2
cells decreased significantly after high glucose treatment. The level of MDA in the cells was elevated, the level of SOD in the cells was
reduced, the level of PCNA in the cells decreased and the level of p38MAPK phosphorylation increased, compared with the normal
HOC2 cells, the difference was statistically significant (P<0.05). Down-regulation of PARP-1 H9C2 cells with high glucose, the survival
rate of cells increased, the level of MDA in the cells was reduced, the level of SOD also increased in the cells, the level of PCNA in the
cells was elevated, the level of p38MAPK phosphorylation in the cells was reduced, compared with pure high sugar cells, the difference
was statistically significant (P<0.05). Conclusion: The expression of PARP-1 was up-regulated in cardiomyocytes induced by high glu-
cose, which increase the cell lipid oxidation stress to inhibit the proliferation of cardiomyocytes by activating p38MAPK signal pathway.
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gotein Dismutase , SOD)ZK V- [/ FE 0 , LAIH 4% i O JULIG 1 1
IRBIRHRBES R

1 ¥R 575

1.1 #4#

HOC2 4 [ F Rk B 4% s PARP-1 £ Fipehiik Jy 3
Santa Cruz j*= i ; DMEM 35323k | %154 35 8 Sigma 7=
fhp38 R FIEALTE I (p38 Mitogen-activated protein ki-
nases,p38MAPK) £ T [& ¥ {& . % MR 1L 19 p38MAPK
(p-p38MAPK)Z FLlE BT I B W2 1 (B-actin) & Fu BB i4
FEE CTS 7= i ; — Mk H iR (bicinchoninic acid, BCA) & H & &
TR & B R ™ i A L L Z Rk Al MDA
Kb 2R3 7 RNA SR BUR &0 B F It R AR
cDNA & Wl & W B T AW (K E)EY) ; SOD /KR ik
& R rE m FR DA Py 7= & s PARP-1 . B-actin 514 1G4 T
4 1% ; Lipofectamine 2000 4 3 [E Thermo 7= f; ; PARP-1 siRNA
F1 siRNA control -4 ¥ Seebio /=i
1.2 fEpasyA

HOC2 4ffi 43 h - XF FRZH | mibE 20 (si-NC 41 \PARP-1 si 4 .
si-NC+ EilizH . PARP-1 si+ EBi2H ; (1)%f Bi4H . HOC2 4 g &
A 5.5 mmolL/L {147 % it 4 I 3% 52 IR 35 57 5 ()bl 2H . HOC2 4
L A 25 mmoL/L f) 7] 5 4 40 5 3R 15 37 5 (3)si-NC 4.
HIC2 4 ffarf#54% siRNA control J5, F& A 5.5 mmoL/L 1%
2500 4T B 3 % B 55 5 (4)PARP-1 si 41 :HOC2 41 fifd v %4 Y
PARP-1 siRNA J5 , %4 5.5 mmoL/L {15 2508 4 i 15 32 1%
It 5 (5)si-NC+ i it 2H : HOC2 4t g 4% 4% siRNA control Ji5 , i
A 25 mmol/L [ A AN 1 32 B 5% 5 (PARP-1 sit Bpf
2H . H9C2 4fififu i’ YL PARP-1 siRNA J5, & A 25 mmol/L {4
WA PR M RS IR bR IN 1.5, HOC2 A i & A
10%Ji& 4 I 3% () DMEM 1535 3535
1.3 qRT-PCR JUE:ALZEM B PARP-1 mRNA §5&3%

SRR 2 | A AN R % 5 48 h LAJS , A QRT-PCR 4 U 4
it PARP-1 7K, Trizol WA U H A4 5 RNA, L BR S
RS UL o MR TR RNA (R K405,
55k A L cDNA B2 i cDNA & it £, iR Y8 gRT-PCR
) &K PARP-1 mRNA 7K, FEFH:94C ,15s (Z54),
58T ,15sGB k), 72°C ,15s(REfHT), 40 MEFR, PARP-1 |51
% 5-AGCCTTCAGGAGTTGTTCTTAG-3', F W 31 ¥

5-GAGYGYYGGAGYCCAGAATCA-3', B-actin | i 5| ¥ H
5-AGGTCTTTGCGCATGTCCA-3', T ii# | ¥ 5-GCACT-
CTTCCAGCCTTCCTT-3', 2429 :444 PARP-1 mRNA /K,
WZ Il B-actin, SLIGTE 3 K.
1.4 Western blot JIIE S #EEA B OB PARP-1 K F

S REZH R BHZH AN 5% 48 h LIS K5 B3R 813, B 4°C Hii
1811 PBS VAT, 76 206 b 78 i 40 i 4 e vk B E
30 min, 7£ 4°C , 14000 rpm B5.0> 30 min, W 35 (B A EAE T
&), BCA e AN AR AR, D IR S R il
Fo HEARIK AT 12%0 B, 5%H401, 100 V LIk, .
90 V, 5415 80 min, A : 5% M HEMA ,37CHFE 1.5h, $i
EhE SRR 1:1000 75 B PARP-1 —$i, £ 4C i1,
TBST Pk, LRAEHCE T 1:2000 FiBHUR S S AL bR ic i
—Hi,37°C 454 90 min, TBST 4%, ECL %5, Bio-Rad %
REGRER R, AT AR E KT B EKT =& A
IREEMH+ B-actin JKEE(H . SCIER 3 I, BUYH.
1.5 fREE RS RHMT PARP-1 K F4&N

HOC2 4k 518 Lipofectamine 2000 5 44i5iB 45, fAj iR
PRI (HOC2 4 o vk R N B2 T+ 5 4% 10° -2,
PR3] 6 fLARh , AL RN 2 mL, I E SRS B &
L5 35 F W k2205 1 h, F DMEM ¥4 PARP-1 siRNA .
siRNA control 43 5|# B )5 , T R EESEE & Smin, it h A Wi,
[F] sk DMEM ¥4 Lipofectamine 2000 #5810 B i, 1 A &
R BWIRAY R , T2 S 20 min, fIA 34 6 £LBP, 57 6
h K LI IBR BTSRRI SRR ARSI 3R . fERG TR 48 h LU
A1 qRT-PCR Al Western blot £l 4l ifd 1 PARP-1 mRNA Fl 2
FKE BT 1.3 F0 1.4, SE36 A 3 Wk, BUS{E.
1.6 CCK-8 i 7E 4A f i 5

YTRAZH . i BELE (si-NC+ i bE4H (PARP-1 si+ m b2 40
HEFE G CCK-8 Al KrCo LR FAE 2 96 FLAR F , 152
YTREL | A si-NC+ EhH  PARP-1 sit+ =g /AL BE,
HAE 37°C L 5% CO, JEFeAt %% 48 h LUS ,ZERALH A 10
pL () CCK-8 ¥k, (e 37CHEE 4 h, S4Mr O E R
450 nm ) OD {H., 40MLAFTE 4 =(% 4H40M OD fE+ Xt fiZH OD
fH)x 100%, SCHHEE 3 K, BEE.
1.7 MDA, SOD 7Kk 3 44 il

Y RELH R BELE  si-NC+ gEibilid] \PARP-1 sit+ = HHZH 40 g 3%
3% 48 h LUG , B4, AR B0 bE 2 BRVEAG I MDA 7K, %
IEES AL RGN SOD 7KF , LS GRS Ui 5 - SCi0 i
53 BN,
1.8 Western blot il &£ £H it F1 PCNA .p38MAPK.p-p38MAPK
EHMRIE

YRR, moMEA  si-NC+ b2 (PARP-1 sit mhi g 15 37
48 h D) J5 ,Western blot £ il 4f ffi * PCNA p38MAPK
p-P3SMAPK & [ /K % ,PCNA — #i .p38MAPK — #i .
p-p38MAPK —HiFi B4 4 514 - 1:800,1:800,1:500, SCa &
53 BN,
1.9 it aHh

A SER R R F SPSS21.0 #1743 HT, THEBORLT
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AR SNK-q Fa i, LI P<0.05 2 5y et X
2 #HRE

2.1 St AR PARP-1 RIZHISEM0
WiE 1R 1 R, E R A0 PARP-1 mRNA Fl1ZE M
JKOEIA B T IR, 22 5 B G2 L(P<0.05),

Control group

o -

High glucose group

B-actin

1 Western blot &l = #xt s {lZHAEHF PARP-1 & B RIAH M0
Fig.1 The effect of high glucose on the expression of PARP-1 protein in

cardiac myocytes detected by western blot

% 1| BIEAEOHBMH PARP-1 mRNA F1E & HFIEGE s,0-3)
Table 1 The level of PARP-1 mRNA and protein in cardiac myocytes
induced by high glucose (xt s, n=3)

Groups PARP-1 mRNA PARP-1protein
Control group 1.00 0.74+ 0.05
High glucose group 2.18+ 0.25* 1.28+ 0.16*

i 53t AMELE, *P<0.05,
Note: compared with the control group, *P<0.05.

2.2 % PARP-1 siRNA 3T ALZHAE PARP-1 xR 2N

g 2 f1F 2 FrR ,PARP-1 si 2140 i o PARP-1 mRNA
MEAKTEH BT XA, 27 A5 5 5 L (P<0.05),
si-NC i 4 i PARP-1 mRNA F18 K- 5 X B AR HL e A
W Ak, 22 BB G2 L (P>0.05), PARP-1 siRNA #] [
MG LA PARP-1 (93634

Control group 5i-MC group

S G —

2 Western blot %25 O AN4ERE S PARP-1 EHMFR X

Fig.2 PARP-1 protein expression in cardiac myocytes after transfection

PARP-1 5i group

detected by western blot

2.3 PARP-1 ik A 5 HEE S A0 AL 40 B B B 5200
UNE 2 I3 2 Fion, A si-NC+ b4 . PARP-1 si+ 5

BHLH AR AR A7 I R W AR T XS IRL, 225 AT G722 38 L (P<0.
05), si-NC-+ @ HHL AT 515 WA L B I A Al 22
SATSE AR TE X (P>0.05). PARP-1 si+ E5MZ NI 77T % 0]
W TR AL, 2R A SR U(P<0.05). L EES SRR B
AT REARC o LR I G S8 AR J, 170 98 PARP-1 1] LAER S 40w
XSO J LA L Py 48 S AT 1

x2 #HEOU4M R PARP-1 mRNA FIEHKE(xt s,n=3)
Table 2 PARP-1 mRNA and protein levels in cardiac myocytes after

transfection(xt s, n=3)

Groups PARP-1 mRNA PARP-1 protein
Control group 1.00 0.87+ 0.05
si-NC group 1.02+ 0.08* 0.85+ 0.08"
PARP-1 si group 0.38+ 0.05* 0.41+ 0.06*
P 0.000 0.000

i 53t ER4AMELL, *P<0.05; 5xtER AL, P>0.05,
Note: compared with the control group, *P<0.05; compared with the

control group, “P>0.05.

3 3 PARP-1 RIZTFX SIS SO MMIFEE

(xx s,n=3)

oAl

Table 3 The effect of down regulation of PARP-1 on the survival of

cardiac myocytes induced by high glucose(xt s, n=3)

Groups Cell survival rate(%)
Control group 100.00
High glucose group 62.31+ 5.07*
si-NC+High glucose group 59.46% 6.40*

PARP-1 si+High glucose group 84.65+ 9.13%&

P 0.000

T 5 ERAML,*P<0.05; SR EAMLL,P>0.05; SR HEHMNE
Lt , ¥P<0.05,

Note: compared with the control group, *P<0.05; compared with the High
glucose group, “P>0.05; compared with the High glucose group, “P<0.05.

2.4 PARP-1 RIZTFXHHEE S H O LA MDA SOD K F

W 4 PR, FbEA si-NC+ Eibiidd \PARP-1 sit+ =i 2H 41
JitH MDA 7K 5 %5 F % HR 4, SOD /K- Al X R 41,
257 BRI L(P<0.05),5i-NC+ it MDA SOD /K-
s s m i BAk, 25 8%A S E L (P>0.05),
PARP-1 sit+ Sl 4 MDA 7KW 1 A T =il 4, SOD 7K B
W TR, 2R HAGIHE X (P<0.05), L F45R¥ER R
BEHE O WLAR A MDA /K-, i 2 R 5t S04k, W A0 i i
SOD 7K, 1fii F 1 PARP-1 1] LIS 445 bt st o WL AT AR i -
RE .

2.5 PARP-1 kix Tl 3t & #8155 5 890 AL 40 Bz PCNA,
p3SMAPK  p-p38MAPK Fix RS20

g 3 FI% 5 B, Elliee  si-NC+ Z5 B4l  PARP-1 si+ &5
BE41 p-p38MAPK 7K fg. &5 X R4, PCNA K7 B K+
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XF R, 225 BA GEit 7 1 L (P<0.05), si-NC+ &iE4] PCNA |
p-p38MAPK /K- 5 HEi AR Lb B B ARk, 2 R A 5T
2% Y (P>0.05), PARP-1 si+ @441 p-p38MAPK 7K -0 &,
fICF =ML, PCNA KBl i T b, 22 ARSIt

% 4 PARP-1 iz A S HEESH0 A4 MDA, SOD /K%
(xt s,n=3)
Table 4 The effect of down regulation of PARP-1 on the levels of MDA
and SOD in cardiac myocytes induced by high glucose(xt s, n=3)

Groups MDA(nmol/mL) SOD(U/mL)
Control group 0.53% 0.06 27.15+ 2.36
High glucose group 2.84+ 0.25* 13.47+ 1.14*
si-NC+High glucose
278+ 0.22%4 14.08+ 1.32%**
group
PARP-1 si+High
1.32+ 0.11*& 20.94+ 1.18*&
glucose group
P 0.000 0.000

E: 5 BAME,*P<0.05; 5 EEAML,P>0.05; 55 A
Lk, “P<0.05,

Note: compared with the control group, *P<0.05; compared with the High
glucose group, “P>0.05; compared with the High glucose group, “P<0.05.

SL(P<0.05), i 45478 MM SO LA PCNA 33k,
2 p38SMAPK SRR 1L, 1M T 9 PARP-1 1T LAFRAME L
MMM EAR R

Cumbiu! o High ghuiase proup w-NC+ sgh pucoe groap  PRRE-L b+ Hgh fheodes groep

o D ———

3 Western blot #:ifl] PARP-1 % T3t S #EE S69.0 M4
PCNA,p38MAPK . p-p38MAPK ZF A 3K i% ) 221
Fig.3 The effect of down regulation of PARP-1 expression on the
expression of PCNA, p38MAPK, p-p38MAPK protein in the cardiac
myocytes induced by high glucose detected by Western blot

% 5 PARP-1 A Tix farh PCNA p38MAPK. p-p38MAPK B RiAZMAGKE s,n=3)
Table 5 The effect of down regulation of PARP-1 on the expression of PCNA, p38MAPK and p-p38MAPK protein in the cardiac myocytes induced by

high glucose(xt s, n=3)

Groups PCNA p38MAPK p-p38MAPK
Control group 0.98+ 0.09 1.03+ 0.14 0.15+ 0.02
High glucose group 0.25+ 0.03* 1.05+ 0.13 0.89+ 0.08*
si-NC+High glucose group 0.24+ 0.04*" 1.02+ 0.11 0.92+ 0.07*"
PARP-1 si+High glucose group 0.48+ 0.06* 1.04% 0.14 0.44+ 0.05*¢
P 0.000 0.993 0.000

i SRR AL, *P<0.05; S E¥EAMELL,'P>0.05; SHHEHME L, “P<0.05,
Note: compared with the control group,*P<0.05; compared with the High glucose group, “P>0.05; compared with the High glucose group, “P<0.05.

3 ik

W BRI JU U 7 g — o s DL B AR5 9 42 i , T e B
Sy e U B WA TSR B b e A o JU LR L 25 2 M
9950 WIS 9 1) T 22 JEL R PARP-1 & T PARP A RS 1
R Z—, Jik DNA #4059 f5 4% , DNA #5145 1T L 42
PARP-1 [{)33% , i PARP-1 30 5 7T LI S NAD+ 43 4 2
T BRI AHIBERE , PARP-1 1 BER /> 2 SEUCR LN K ATP
W, VB R AN IR B A AR A T AR, B R
PARP-1 15 5.0 LA M S8 A5 05 , 26 WL 1 P98 3 DR
WL 45 e A LA T B 0T, PARP-1 7 IR O L /1N
L LA h Fe kK P T, ABFESS S o e B S 14
L4 PARP-1 ) mRNA FIE (/K F-H 00 @ FF e, i
PARP-1 ({365 FIRTRES: 5 1wl S0 Y AR ] o

VAR FRIHE B fE 3R e , A0 MG ek B2 ok S B 0 L
AL 2 09, PCNA J&— T LU e MR AR 25 1 40

[ s, HAE AR A N B, R0 B AL LE Jf rh ek
PAUORE BRI U LU DR 150 LR s A A
KLASL, i 50 WA A A O, R gs 0 WL 2L 4 AL
P43, BN B UK AR 4R AL i MDA SR i 48 AL
72— R 40 B MDA 7K SF-RT L )42 527 240 L P4 g
B SRR B, SOD AT LATS BRANAE A AN KA A di ik, 2
2R Mo AR AT 1 TR T, MDA e o O LR 2H
ZirhiFik B, SOD 7EMEIRIG.C UL A h 35 T IH™, Awt
FEAHR B AR TS O JULAM 0 9 BP0 A AR, A v
MDA JK¥-TH5 , SOD /KT i, ifii T PARP-1 35 AT LR
FEYCRAE X O WA _ERAEAT, Ui PARP-1 3K R AT 1A
Dok 553 Fei X O UL F) 2575

p38MAPK J& MAPK {5 53 i ) — > E 2 7p 5, A A
PN A M . AT AR P SRR BB R
p38MAPK 5.0 MU A G, 7NN i 55 2 rh A
HEAE P, mRE S RO LA p38MAPK #ER 1L K
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S5 TH e T 3 p38MAPK S i AT L 2 BRI Y
WL G , I O LR B, A4 R 3R
B PARP-1 T~ 8 5 AT LA RGAR i B A5 T 0 L4 L Hp38MAPK

BERRAL/KF, LW PARP-1 T v il it 442 p3SMAPK WL

IR LA S 5
gE LA, SRS SO LA 5 PARP-1,PARP-1 T

J T LAREARR s xCo UL B 1 S 4 4 T 38 e LR L P

SOD /K, BEA%.CWL4NHE T MDA /K, 1ERLE AT fE 5

P3SMAPK {5 53l EE A ¢, AT PARP-1 7EME IR O WL

TIVEFIZEE T A6l . ABFTAAAE — & I RBRE, A HA

PREGFEIBLRIEATI0IE , BA 76 2 MR A0 K AN A T4 T 56

I, 7E RSS2 h 2 B3R AT AR
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