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ABSTRACT Objective: To investigate the effect Effects of pioglitazone on inducing apoptosis and inhibiting hypertrophy of car-
diomyocytes and its mechanism. Methods: 1 to 3 days old healthy newborn SD rats were selected, and cardiomyocytes were isolated and
cultured by enzyme. Myocardial cells were divided into four groups: control group, pioglitazone 10 M group, pioglitazone 20 uM
group, and apatinib 2 wM group. BioRad was used to count the effects of pioglitazone and apatinib on the proliferation of cardiomy-
ocytes, flow cytometry was used to detect the apoptotic rate of cardiomyocytes, and the [*H]-leucine incorporation method was used to
evaluate the hypertrophy of cardiomyocytes. The diameter of the cardiomyocytes was examined by a microscope. Western blot was used
to detect the protein expression levels of VEGFR-2, phosphorylated VEGFR-2, Akt, phosphorylated p53, Bax, Bcl-2 and mTOR. The
positive index of VEGFR-2, Bcl-2 and Bax were detected by immunohistochemistry. Results: Both pioglitazone and apatinib can inhibit
the activity of myocardial cells, and pioglitazone can inhibit the activity of myocardial cells in a dose-dependent manner, that is, the
greater the dose of pioglitazone, the stronger the inhibition of cardiac cell activity. The apoptosis rate of myocardial cells increased signif-
icantly after treatment with pioglitazone or apatinib, indicating that both of them induced apoptosis. After treatment with pioglitazone or
apatinib, the amount of [*H]- leucine incorporation induced by Ang II was significantly reduced, and the diameter of cardiac cells
decreased,indicating that both inhibited cardiomyocyte hypertrophy. Pioglitazone significantly increased the expression of Bax and phos-
phorylated-p53 in neonatal rat cardiomyocytes,and decreased the expression of mTOR, Akt, VEGFR-2, Bcl-2 and phosphorylated VEG-
FR-2.Compared with the control group, the positive index of VEGFR-2 and Bcl-2 were significantly decreased and Bax positive index in-
creased significantly(P<0.05). Conclusion: Pioglitazone induces cardiomyocyte apoptosis and inhibits cardiomyocyte hypertrophy by reg-
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ulating the VEGFR-2 signaling pathway.
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Table 1 Comparison of myocardial cell counts in each group(xt s)

Groups Myocardial cell counts( x 10*)
Control group 2.75+ 0.31
Pioglitazone 10 M group 1.92+ 0.30*
Pioglitazone 20 wM group 1.60+ 0.28*&

Apatinib 2 pM group 1.28+ 0.30%*&@

F value 60.827

P value 0.000

Note: Compared with the control group, *P <<0.05; Compared with the
pioglitazone 10 uM group, “P<<0.05; Compared with the pioglitazone 20
wM group, P<<0.05.
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Table 2 Comparison of [*H]-leucine incorporation and cell diameter in each group(xt s)

Groups [*H]-leucine incorporation( cpm/hole ) Cell diameter( um )
Control group 842.37+ 21.63 21.06+ 1.67
Pioglitazone 10 uM group 714.83% 21.34* 20.15+ 1.59*
Pioglitazone 20 uM group 534.60+ 19.72*& 18.04+ 1.38%*
Apatinib 2 uM group 50691+ 19.34*%@ 19.86% 1.43*
F value 41.083 11.062
P value 0.000 0.010

Note: Compared with the control group, *P <<0.05; Compared with the pioglitazone 10 uM group, “P <<0.05; Compared with the pioglitazone 20 pM

group, “P<<0.05.
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Fig.1 The effect of pioglitazone on the apoptotic activity of rat cardiomyocytes

Note: A: Control group; B: Pioglitazone 10 wM group, Scale=50 pm, Arrow shows apoptotic cardiomyocytes.
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Table 3 Comparison of cardiomyocyte apoptosis rate in each group(xt s) — — CE—
— Bax
Groups Apoptosis rate(%)

Phosphorylated-
Control group 5.61+ 0.42 P53

Pioglitazone 10 M group 24.62+ 2.34* - = e e IR
Pioglitazone 20 ;.M group 32.09% 3.16%¢ - - e— g Akt
Apatinib 2 WM group 35.71% 3.20%@ - -~ e e VEGFR-2
F value 51.924 -— e e . Bd2
P value 0.000 Smmy = @===n ===  Phosphorylated-

VEGFR-2

Note: Compared with the control group, *P <<0.05; Compared with the
T GEEs eams @ .rDO

pioglitazone 10 wM group, “P<<0.05; Compared with the pioglitazone 20

uM group, “P<<0.05. 2 Bax. f§E{k -P53 .mTOR, Akt, VEGFR-2 Bcl-2 FR§ES{L
-VEGFR-2 EB&RiZKFRIE
iR I, % 25 B I 5
FO 5 R 8 AR 5 3 5 5 1 A R T D PR Fig.2 Protein expression of Bax, phosphorylated-P53, mTOR, Akt,
(¥4 i, J& PPAR-y [94E SR sl , i R L IR IA YT 2 3 VEGFR-2, Bel-2 and phosphorylated-VEGFR-2
FEIRIGUAA, —I00 15 7R PEAk MH A 50 O 100/ A2 Y R R i B Note: A: Control group, B: Pioglitazone 10 pM group, C: Pioglitazone 20
PROACTIVE 55285k 34.5 4~ F BV % B0, 152 BRI 41A M group, D: Apatinib 2 M group

& 4 Bax BBR{K -P53 .mTOR,Akt, VEGFR-2,Bcl-2 #0#§E{k -VEGFR-2 & A RiEKF(xt 5)
Table 4 Protein expression levels of Bax, phosphorylated-P53, mTOR, Akt, VEGFR-2, Bcl-2 and phosphorylated-VEGFR-2( xt )

Phosphorylat- Phosphorylat-
Groups Bax mTOR Akt VEGFR-2 Bcl-2
ed-P53 ed-VEGFR-2
Control group 1.00+ 0.01 1.00% 0.01 1.00%+ 0.01 1.00% 0.01 1.00% 0.01 1.00%+ 0.01 1.00% 0.01

Pioglitazone 10
1.23+ 0.04* 3.51% 0.14* 0.22+ 0.03* 0.31% 0.04* 0.27+ 0.03* 0.88+ 0.10* 0.25+ 0.03*

uM group

Pioglitazone 20
1.85+ 0.08*& 2.87+ 0.12%% 0.58+ 0.05* 0.63% 0.05* 0.61+ 0.05*% 0.67+ 0.08* 0.53+ 0.05*

uM group

Apatinib 2 uM _ ) ‘ . .
3.20+ 0.11%@ 194+ 0.10%  0.79+ 0.08**@  0.86x 0.08*4@  0.82+ 0.07**@  0.50+ 0.06**¢  0.77+ 0.06**@

group
F value 93.674 77.526 10.362 8.946 60.824 56.208 63.051
P value 0.000 0.000 0.005 0.013 0.000 0.000 0.000

Note: Compared with the control group, *P <<0.05; Compared with the pioglitazone 10 wM group, P <<0.05; Compared with the pioglitazone 20 uM
group, “P<<0.05.
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%5 KA VEGFR-2,Bel-2 K Bax PAMEIESI LB 2+ 5)
Table 5 Comparison of VEGFR-2, Bcl-2 and Bax positive indexes of cardiomyocytes in each group(xt s)

Bcl-2 positive indexes( % ) Bax positive indexes( % )

Groups VEGFR-2 positive indexes( % )
Control group 2591+ 2.04
Pioglitazone 10 uM group 21.63%+ 1.75%
Pioglitazone 20 uM group 17.25+ 1.43%*
Apatinib 2 uM group 15.09+ 1.24%*
F value 18.617
P value 0.000

41.05+ 2.34 16.49+ 1.52
3517+ 2.15* 20.38+ 1.75*
28.95+ 2.04* 2494+ 1.83*
21.39+ 1.73%* 27.05+ 1.95%
36.947 21.046
0.000 0.000

Note: Compared with the control group, *P<<0.05.
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