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ABSTRACT Objective: To investigate the effect of dapagliflozin on myocardial cell energy metabolism and hemorheology in dia-
betic rats with myocardial ischemia. Methods: Female Goto-Kakizaki rats with type 2 diabetes were divided into three groups according
to experimental requirements: control group, myocardial ischemia group and dapagliflozin group. The rat SBP, MAP and DBP were eval-
uated by the right common carotid artery hemodynamic system. The systolic and diastolic function of rats were monitored by a recording
system operated by LabScribe 2 software. The percentage of myocardial infarction area and myocardial injury score were detected by
TTC staining and histology. The apoptosis of rat cardiomyocytes was measured by TUNEL assay. Detect the ATP content, ADP/ATP
ratio, mitochondrial membrane potential MMP in rat myocardium by measuring kit and fluorescence tracking. The protein expressions of
mitochondrial cleavage fusion factor mitochondrial protein 2 (Mitochondrial protein 2, MFN2), optic nerve atrophy 1 (OPA1) and
Dynein-related protein 1 (DRP1) were analyzed by western blot. The transcription of energy metabolism-related factors PGC1-a and
CPT-1 in rat cardiomyocytes was analyzed by RT-PCR. Results: Compared with the control group, the SBP and MAP of the myocardial
ischemia group were increased (P<0.05), and the dapagliflozin group was lower than the myocardial ischemia group (P<0.05). Compared
with the control group, the myocardial ischemia group There was no difference in the DBP of the gliflozin group (P>0.05). Compared
with the control group, the LVEF of the myocardial ischemia group was lower(P<0.05), and the LVIDs, LVPWs and LVPWd were
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increased(P<0.05). The LVEF of the dapagliflozin group was higher than that of the myocardial ischemia group(P<0.05). LVIDs, LVPWs
and LVPWd decreased (P<0.05). Compared with the control group, the infarct area and tissue damage score of the myocardial ischemia
group were higher (P<0.05), and the infarct area and tissue damage score of the dapagliflozin group were lower than that of the myocar-
dial ischemia group (P<0.05). Compared with the control group, the number of TUNEL positive cells in the myocardial ischemia group
increased (P<0.05). In addition, compared with the myocardial ischemia group, the number of TUNEL positive cells in the dapagliflozin
group was reduced (P<0.05). Mitochondrial membrane potential MMP. Compared with the control group, the ATP content and MMP of
the myocardial ischemia group were lower (P<0.05), and the ADP/ATP ratio was increased (P<0.05). The ATP content and MMP of the
dapagliflozin group were higher than the myocardial ischemia group (P<0.05), the ADP/ATP ratio decreased(P<0.05). Compared with the
control group, the protein expression of MFN2 and OPA1 was lower in the myocardial ischemia group (P<0.05), and the protein expres-
sion of DRP1 was increased (P<0.05). The protein expression of MFN2 and OPA1 in the dapagliflozin group was higher than that in the
myocardial ischemia group (P<0.05), the expression of DRP1 protein decreased (P<0.05). The mRNA expression of PGC1-a and CPT-1
in the myocardial ischemia group was lower than that in the control group (P<0.05), and the mRNA expression of PGC1-a and CPT-1 in
the dapagliflozin group was higher than that in the myocardial ischemia group(P<0.05). Conclusion: Dapagliflozin administration can re-

duce the myocardial infarction area in diabetic rats with myocardial ischemia, enhance ventricular function and myocardial cell energy

metabolism, and play a cardioprotective effect.
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147 EAKRMITESH KL LEHH (2 60 mg)TE
RIPA 2 8ol 2) 9%, JFAE 4°C R LA 14,000 rpm 25,00 15 43
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F1 B- WL3)% 1 (Santa Cruz, sc-47778,1:5000), it fba% % 9
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1.48 RNA B  RERFMER PCR  MAEHIERTI0BiH,
Trizol IFI$RICE RNA, I RNeasy 7l G 2lifb . AR HE il
FIRY TG L T 55 —%5E cDNA, ffi[f] SYBR green PCR H{ A
17E 5 PCR 43T AR B A0 B6H , 1 7 MyiQ /47T LASE
B e o ilad B- WLBhEE FKEXTEE S TAR AL, I3
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2.1 BT &R M ik B 2 0m

WU M 2 A0 B4 ) SBP \MAP T 51 (P<0.05) , k4% 51
V2R A0 0 WL I 2L B AR (P<0.05) , 5 %6 BB 2 A L, o0 WL i 2
kA% S 4L DBP HATGZE 53 (P>0.05) . Bdlak W] k4% 51
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R 1 HERSE 1/ R H5X R MENE(mmHg)
Table 1 Blood Pressure Measurement in Diabetic I/ R Injury (mmHg)

Groups n SBP MAP DBP
Control group 10 126.63+ 4.28 105.37+ 3.78 94.19+ 2.46
Daglenet group 10 147.25+ 5.34 122.38+ 4.12 98.27+ 3.03
Myocardial ischemia group 10 124.18% 4.02 103.59+ 3.66 96.56% 2.85

F 13.492 11.517 9.358

P 0.014 0.006 0.326
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Ao JL Bl 1 26 % % B 2H LVEF &A% (P<0.05),LVIDs LVP-
Ws Fil LVPWd F+& (P<0.05), 354851 20 380 LR 1 28 1
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Table 2 Echocardiographic Evaluation of cardiac systolic diastolic function in rats

Group n LVEF(%) LVIDs(cm) LVPWs(cm) LVPWd(cm)
Control group 10 87.26+ 5.17 0.26+ 0.01 0.37+ 0.03 0.22+ 0.01
Daglenet group 10 7745+ 4.23 0.48+ 0.06 0.56% 0.07 0.27+ 0.03
Myocardial ischemia group 10 90.52+ 5.08 0.28+ 0.02 0.35+ 0.02 0.23+ 0.01
F 14.382 10.725 11.382 9.549
P 0.026 0.017 0.008 0.035
3 EABFEPER 1/ R XSHERAE A R AT O LIRS
Table 3 1/ R reduces myocardial injury in diabetic rats
Groups n Share of the infarction area( % ) Myocardial injury and tissue score
Control group 10 21.36% 3.24 2.23+ 0.24
Daglenet group 10 48.82% 4.17 3.04+ 0.31
Myocardial ischemia group 10 17.51% 2.61 1.98+ 0.16
F 13.925 10.183
P 0.012 0.003

2.4 TUNEL PR 4R A FiFh O ALAAA T
XS IR, O Lskim ] TUNEL FRPEARM RIS 2 PRANIBR PR (P<0.05) . (] 1),

(P<0.05). b, SO WUBRITAAH L , 1X4% 51114+2H i) TUNEL FH

(U

Control group

Daglenet group
1 TUNEL FR{E485 R -Fif6h0 AR =
Fig.1 TUNEL positive cells are used to assess cardiomyocyte apoptosis
2.5 g FET O AL RE s E RIS 220
LR I ZH BN IRZH Y ATP 5 5 H MMP [ (P<0.05),
ADP / ATP [R5 (P<0.05) , k464 S B0 LR 1 2H ATP

Myocardial 1schemia group

B MMP 5 (P<0.05) , ADP / ATP HEFFEAK(P<0.05). i
B AL M R RE R Q. (R 4).

&4 EREIERP K RO AR sEE A g

Table 4 Energy metabolism of myocardial ocytes in rats

Group n ATPx 10°( nmol/g) ADP/ATP MMP
Control group 10 6.25+ 0.34 1.02+ 0.01 1.32+ 0.04
Daglenet group 10 3.14% 0.18 2.35+ 0.20 0.95% 0.01
Myocardial ischemia group 10 5.83+ 0.31 1.62+ 0.13 1.46x 0.07

F 12.628 10.394 9.413

P 0.025 0.018 0.006

2.6 EEFNES I/ R MGRBOBEHEREMMEEDR

S LG 1 20 %5 %) & 4 MFN2 1 OPA1 1Y 8% 11 3235 B A%
ey =af=A1|

(P<0.05),DRP1 1 iATHE (P<0.05) , iA M 512 A0 LR
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UL I 28 %5 %t BB 2H PGC1-o0 1 CPT-1 A mRNA F55[%
& (P<0.05), ik#&FELH 80 WLBRIMZH PGCl-o Fl CPT-1 fY
mRNA Kk FHE (P<0.05)., (£ 6).

x5 BERMESTEAERBBRSEANRIE

Table 5 Protein Imprint Analysis of Mitochondrial Cracking and Fusion Protein Expression

Groups n MFN2 OPA1 DRP1
Control group 10 2.14% 0.25 1.97+ 0.21 1.05+ 0.03
Daglenet group 10 1.23+ 0.12 1.06+ 0.07 1.94+ 0.21

Myocardial ischemia group 10 1.96% 0.16 1.84% 0.15 1.16% 0.05
F 11.681 13.493 10.578
P 0.011 0.002 0.036
% 6 RT-PCR S #r{CisiAXEF
Table 6 RT-PCR Analysis of Metabolic - Related Factors
Groups n PGCl-a CPT-1
Control group 10 2.13+ 0.23 1.97+ 0.20
Daglenet group 10 1.15% 0.11 1.24+ 0.13
Myocardial ischemia group 10 1.96+ 0.20 1.88+ 0.18
F 12.739 11.254
P 0.012 0.008
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