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Molecular mechanism of mitochondrial mitoKATP channel openers in improving

the cardiac oxidative stress/injury in rat models of coronary heart disease
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[ Abstract] Objective To investigate the molecular mechanism of mitochondrial mitochondrial ATP-sensitive potassium channels
(mitoKATP) opener in improving myocardial oxidative stress/injury in rates with coronary heart disease (CHD). Methods A total
of 40 SD rats were randomly divided into 4 groups with 10 in each: control group (without modeling and intervention of diazoxide
drug) , sham operation group (with skin cutting but without modeling) , and model group ( modeling of coronary heart disease but with-
out intervention of diazoxide) and drug group (with modeling of coronary heart disease and intervention of diazoxide at 3 mg/kg) .
mRNA expression of angiogenic factors[ fibroblast growth factor 2 (FGF-2) and vascular endothelial growth factor (VEGF) ] and related
proteins for each group were measured using real-time fluorescence quantitative polymerase chain reaction and Western blotting. The
groups were compared in lactate dehydrogenase, mitochondrial membrane potential (MMP) and cell death rate. SPSS statistics 22. 0
was used of data processing, and analysis of variance (ANOVA) or i test for comparison between groups. Results Compared with the
model group, drug group had significantly lower mRNA transcription of FGF-2 [ (100.21=12.33)x10° »s (120.43+10.33) %10 U]
and VEGF [ (163.31+9.33)x10" vs (181.33£11.13)x10° IU] and expression of FGF-2 [ (0. 69+0.33) »s (1.32+0.33) ], VEGF
[ (0.68+0.33) vs (1.20+0.13) ], and lactate dehydrogenase [ (49.32+3.51) vs (156.12+10.18) U/L]. Compared with the
model group, the cell death rate in the drug group decreased [ (30.32+3.48)% vs (66.12+3.23)% ], but the fluorescence intensity
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increased [ (780.12+9.20) wvs (220.24 +£6.15) ] (P<0.05). Conclusion

mitoKATP channel opener can decrease MMP, cell

death rate and myocardial oxidative stress/injury in rats with coronary heart disease by increasing vascular FGF-2 and VEGF and

enhancing activity of lactate dehydrogenase.
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%1 RT-PCRE|#FFZITER

Table 1 Design of RT-PCR primer sequence
Cytokine Primer sequence Base pair
FGF-2 F 5'-CAGTGAGTGCCGACCCGCTC-3’ 180
R 5'-GCGGGAAGACAGCCAGTCCG-3’

VEGF F 5'-ACATCTTCAAGCCGTCCTGT-3’ 326
R 5'-AGGTTTGATCCGCATGATCT-3'

B-actin F 5'-GATCGATGCCGGTGCTAAGA-3’ 137

R 5'-TCCTATGGGAGAACGGCAGA-3’

RT-PCR: reverse transcription-polymerase chain reaction; FGF-2.

fibroblast growth factor-2; VEGF; vascular endothelial growth factor.
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Table 2 Comparison of cardiac function in rats among groups (n=10, x+s)
Group LVSP( mmHg) +dp/dt,, (kpa/s) —dp/dt,,,,(kpa/s) CF(%)
Control 103.19. 1 2 810.2+10.2 2239.1£12.2 100.33.5
Sham operation 100.28. 5 2 803.329. 1 2182.0+11.2 98.3+4.3
Model 72.5£3.9** 1582.9+4.6"" 1293.4x9.4** 80. 1+3.8%%
Drug 97.9+2.9° 2 569.5+3.6° 2 098.9+4.8"° 99.5+2.1°

LVSP: left ventricular systolic pressure; +dp/dt,,. : maximum rate of left ventricular pressure rise; —dp/dt, . : maximum rate of left ventricular pressure

decline; CF; coronary flow. Compared with control group, *P<0.05; compared with sham operation group, *P<0. 05; compared with model group,

2P<0.05. 1 mmHg=0. 133 kPa.
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Fl FGF-2 5 VEGF F ik KK (P<0.05),
500 pmol/L H,0, fEH T L4 ML 2 h 5, 45 R &
B, 55 15 5 AR T AR A L, A5 R0 2 v L i S it
FIRHEIN(P<0. 05) , 3= W] G382 PR3 hn, iy 55 455280
ARG, T 50— 26008 Ak B %) 245 4 4 ) 7L T e
FIRRFAR (P<0.05; 3 4) , B UL HED , — 0% XT bt
H,0, i 5 19 ZL iR I &0 B 3 vl B 5 3006 1Y
mitoKATP %,

®3 JREAKRBOHES FGF-2 5 VEGF mRNA
HFRKERER
Table 3 Comparison of the mRNA expression of FGF-2 and

VEGF among groups (n=10, x10° U, x=s)

Group FGF-2 VEGF
Control 100. 33£10. 13 167.31+14.21
Sham operation 100. 38+9. 23 166.91+13.21
Model 120.43+10.33** 181.33+11.13**
Drug 100. 21+12.33% 163.31+9.33%

FGF-2. fibroblast growth factor 2; VEGF: vascular endothelial growth
“P<0. 05; compared with sham
£ P<0.05.

factor. Compared with control group,

operation group, *P<0.05; compared with model group,

Control Sham operation Model Drug
rero << - S
O DS IRy e

VEGF > < -.

Practin_ <S> N> SR> S

1 &HAKXRLOU FGF-2 & VEGF EAXRIEE
Figure 1

B- actin

Expression of FGF-2 and VEGF among groups
FGF-2: fibroblast growth factor 2; VEGF: vascular endothelial growth factor.

x4 FAXRERKEFERFOAZMR LDH RZE
Table 4 Comparison of expression of FGF-2, VEGF and

LDH among groups (n=10)
Group FGF-2 VEGF LDH(U/L)
Control 0.72+0.13  0.81+0.21 40.13+1. 14
Sham operation ~ 0.80+0.23  0.75+0.21 39.20+2.22
Model 1.32£0.33"% 1.20£0.13"* 156.12+10.18"*
Drug 0.69+0.33%  0.68+0.33%  49.3243.51%

FGF-2: fibroblast growth factor 2; VEGF: vascular endothelial growth
factor; LDH: lactate dehydrogenase. Compared with control group,
* P<0.05; compared with sham operation group, *P<0.05; compared

with model group, “P<0. 05.
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(P<0.05), SHEAIAIALL, 2594140 s MMP F1%E
TR AR (P<0.05), 1 Rh-123 %€ ¢ 3% & 54
(P<0.05;2,%5),
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52 FEWRA RGO AL MMP 2200
Figure 2 Effects of peroxide stress on MMP of myocardial cells

MMP : mitochondrial membrane potential.

x5 SMUMHBRAXHONAER MMP 53T R §#20m
Table 5 Effects of oxidative stress on MMP and mortality
(n=10, x+s)

in cardiomyocytes

Group Cell death rate( %) Fluorescence intensity
Control 28.33+2.20 820. 10+5. 15
Sham operation 29.20+2.23 816.25+4. 17
Model 66. 12+3.23** 220.24x6.15*
Drug 30.32+3.48° 780. 129. 20°

MMP : mitochondrial membrane potential. Compared with control group,
* P<0.05; compared with sham operation group, *P<0. 05; compared
“P<0.05.

with model group,

3 1 it
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