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Abstract:    

Background: Diabetes is associated with both micro- and 

macrovascular complications. Aim of the study: The aim of the 

present study is to evaluate the prophylactic effect of Sitagliptin, 

Pioglitazone and Dapagliflozine on Isoprenaline (ISO) induced 

myocardial infarction in type II diabetic rats, regarding these 

parameters: lipid profile, blood glucose, kidney function, troponin, 

MDA, tumor necrosis factor-α, HR, ST elevation and 

histopathological changes of myocardium. Methods: Rats were 

classified into: Group I: control normal group. Group II: was not 

treated diabetic (diseased group). Group III: was treated with 

sitagliptin. Group IV: was treated with pioglitazone. Group V: was 

treated with dapagliflozine. Treated groups received drugs for 4 

weeks. Results: Treated groups showed significant improvement in 

all parameters and improvement of the histopathology of the 

myocardium. A significant improvement in the parameters was seen 

in the treated groups at the end of the 4
th

 week. Conclusion: Our 

study revealed that dapagliflozine produced more improvement in 

blood glucose level, and there was no significant difference between it and pioglitazone in 

improving lipid profile. Pioglitazone was superior in decreasing creatinine level, serum 

troponin, HR, ST elevation, MDA, TNFα and histopathological changes of myocardium. There 

was no significant difference between the three drugs regarding to their effect on blood urea. So 

our drugs ,mainly pioglitazone may have a prophylactic effect against MI in diabetic rats, this 

may be due to their antioxidant and anti-inflammatory effect through reduction of MDA and 

TNF α respectively, glycemic control and improvement of dyslipidemia.  
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Abbreviations: GLP-1; glucagon-like peptide-1, 

DPP-IV; dipeptidyl peptidase IV, SGLT2; sodium–

glucose cotransporter-2 ISO; Isoprenaline, MI; 

Myocardial infarction, MDA; malondialdehyde, 

TNFα; tumor necrosis factor α, HR; heart rate. 

Introduction 

The American Diabetes Association (ADA) 

defined diabetes mellitus (DM) as a group 

of metabolic diseases characterized by 

hyperglycemia resulting from defects in 

insulin secretion, insulin action or both. 

The chronic hyperglycemia of diabetes is 

associated with long-term damage, 

dysfunction and failure of different organs, 

especially the eyes, kidneys, nerves, heart 

and blood vessels [1].  
 

Myocardial ischemia represents a condition 

of sufferance for cardiomyocytes due to 

coronary blood flow reduction as compared 

to their metabolic needs, and it may exhibit 

through several clinical conditions [2].               
 

 

 People with type 2 diabetes mellitus are at 

increased risk of cardiovascular disease, 

heart failure and death, as compared with 

the general population. Studies show that 

the excess risks associated with diabetes 

mellitus are mediated primarily by 

hyperglycemia [3] and overall poor risk 

factor control. Effective treatment of 

traditional cardiovascular risk factors has 

reduced the excess risk of atherosclerotic 

cardiovascular disease (CVD), such as 

acute myocardial infarction (AMI) and 

stroke in people with type 2 diabetes 

mellitus. 

 In the last two decades, several studies 

have demonstrated reductions in the risk of 

cardiovascular outcomes and mortality in 

patients with T2DM with improved glucose 

and cholesterol-lowering therapies [4]. 

Nevertheless, macrovascular disease 

remains the most common cause of death in 

T2DM patients and new diabetes therapies 

are highly desired, especially if they can 

offer cardiovascular benefits [5]. 
 

Sitagliptin is a potent and highly selective 

DPP-4 competitive inhibitor that does not 

affect the closely related enzymes DPP-8 or 

DPP-9 at therapeutic concentrations [6]. 

Sitagliptin found to enhance circulating 

glucagon-like peptide-1 (GLP-1) levels 

through inhibition of dipeptidyl peptidase 

IV (DPP-IV) activity [7] which, in turn, 

provides cardiovascular protection 

probably through the anti-inflammatory and 

anti-atherosclerotic activities of GLP-1[8]. 

Reduces blood glucose levels, in either the 

postprandial or the fasting state [9]. 
 

Multiple studies have suggested that 

pioglitazone, a peroxisome proliferator-

activated receptor γ (PPARγ) agonist, used 

as an insulin-sensitizing agent in the 
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treatment of type 2 diabetes mellitus 

(T2DM), may have anti-atherosclerotic 

effects [10]. Both insulin resistance and 

systemic low-grade inflammation are 

associated with atherosclerotic plaque 

formation and pioglitazone improves insulin 

resistance and reduces systemic 

inflammation [11]. 

 

Dapagliflozine is a highly potent and 

reversible SGLT2 inhibitor that is > 1400 

times more selective for SGLT2 than 

SGLT1, the main transporter responsible for 

glucose absorption in the gut [12].The 

mechanism of action of dapagliflozine 

influences a number of CVD risk factors, in 

particular, decreasing blood pressure, 

reducing body weight (predominantly 

through reductions in total body fat mass, 

including visceral adipose tissue), reducing 

waist circumference, and lowering 

albuminuria and serum uric acid levels, with 

allow intrinsic risk of hypoglycemia [13].                                                
 

Isoprenaline is a potent β-adrenergic 

agonist, increases the myocardial oxygen 

demand by mixture of its positive inotropic 

and chronotropic actions. Administration of 

isoprenaline in high doses to animals 

produces infarct like lesions in the heart 

similar to those present in MI in humans 

[14] . 

Materials and Methods 

Animals: 

 It is a prospective study carried out of (40) 

adult male albino rats obtained from 

(Experimental Animal Breeding Farm, 

Helwan-Cairo) weighing between 150- 200 

g (at the beginning of the study), were used 

for in-vivo experiments. They were 

acclimatized for one week and were caged 

(8 rat/cage) in fully ventilated room at 

room temperature in the Pharmacology 

Department, Benha Faculty of Medicine. 

The study was carried out from 1
st
 of 

September 2019 to 15
th

 of December 2019. 

Rats were fed a standard chow with water. 

This study was approved from ethical 

committee of Benha Faculty of Medicine. 

Drugs 

D-Fructose (El-Nasr pharmaceuticals 

Chemicals Co. ADWIC, Egypt), 

Streptozotocine (Sigma Aldrich), 

Isoprenaline (Sigma CO., USA), Formalin 

solution (neutral 10% formalin) (El-

Gomhoria Pharmaceutical Chemical Co., 

Egypt), Dapagliflozine hemihydrate 

(Janssen, USA). Pioglitazone hydrochloride 

(Unipharma., Egypt), Sitagliptin (Novartis, 

USA), Urethane (Ethyl carbamate): 

(Prolabo, Paris), Heparin ampoule (Novo 

Industry, Demark).  
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Experimental groups and procedures: 

The rats were classified into 5 equal groups 

(n=6) as follow; 

Control group (G1); formed of normal 

animals. They were allowed standard 

normal diet and water. They received no 

drugs. Diseased group (G2); Non-treated 

diabetic rats; diabetes was induced by 

administration of 20% fructose solution in 

drinking water for 2 weeks, then intra 

peritoneal injection of a low dose STZ (40 

mg/kg b.w.), was done  [15,16].  

 

Sitagliptin treated diabetic group (G3); 

sitagliptin was administered by gastric 

gavage in a dose 10mg/ kg /day for 4 weeks 

[17]. Pioglitazone treated diabetic group 

(G4); Pioglitazone was administered by 

gastric gavage in a dose 10 mg/ kg /day for 

4 weeks [18]. Dapagliflozine treated 

diabetic group (G5); Dapagliflozine was 

administered by gastric gavage in a dose 

1mg/ kg /day for 4 weeks [19]. 

 

The treated groups received the drugs for 4 

weeks then myocardial infarction was 

induced in all diabetic groups by injection 

of isoprenaline subcutaneously (S.C) in the 

abdominal region (150mg/kg) dissolved in 

2ml saline. It was injected as a single dose 

[20]. At the end of the experiment, the 

animals were anesthetized with Urethane at 

dose 1.25 g / kg body weight, half injected 

intraperitoneally for rapid action and the 

other half was injected subcutaneously for 

slow sustain action[21], then ECG was 

done 2 hrs after injection of ISO.  
  

After ECG recording, the chest was then 

rapidly opened and blood sample about 

(3ml) was collected from the right ventricle 

before removal of the heart from chest.  

Blood samples were incubated at 37ºC  

until clotting, and then centrifuged at 3000 

revolution per minute (rpm) for 15 minutes, 

for separation of serum and stored at -20° C 

for biochemical analysis of cardiac 

troponin, blood glucose, lipid profile and 

kidney function tests. The heart was 

divided into two halves. 

 

 Half was immediately washed with normal 

saline, kept in liquid nitrogen, and stored at 

-20° C for MDA and TNFα assays. The 

other half was kept in formaldehyde to be 

stained with Hematoxylin and Eosin. 

 

ECG Monitoring 

The anesthetized rats were placed in the 

supine position on a board and ECG was 

traced continuously by means of needle 

electrodes. These electrodes were inserted 

subcutaneously into the paw pads of the rat 

and connected to ECG device. For each rat, 

Lead II was recorded being the most  
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informative one (right forelimb to left hind-

limb). ECG tracing was analyzed for Q, R, 

T waves and heart rates. 

Measurement of blood glucose:  

By GOD-PAP enzymatic colorimetric 

method; Glucose is determined after 

enzymatic oxidation in the presence of 

glucose oxidase (GOD). The formed 

hydrogen peroxide reacts under catalysis of 

peroxidase (POD) with phenol and 4-

aminoantipyrine (PAP) to form a red violet 

quinoneimine dye as indicator.[22] 

  

Measurement of Serum Troponin I 

activity:  

Serum Troponin-I activity was determined 

according to the method done by Bodor 

1994 [23]. 
 

 

Cardiac malondialdehyde (MDA) assay: 

Portions of the myocardium were 

homogenized in a saline solution (0.9%) 

and centrifuged at 3000 rpm for 15 min; the 

supernatant was kept at–20
o
C. The 

antioxidant MDA kit (Cambridge, UK, Cat. 

No. ab118970) was used to assess the 

cardiac content according to the enzymatic 

colorimetric assay method [24].. 

Cardiac TNFα assay: 

Cardiac TNF-α was measured by ELISA 

[25]. 

 

Measurement of serum lipid profile: 

- Cholesterol (TC) and triglycerides (TG): 

This was carried out by "Enzymatic 

colorimetric test",[26,27] Respectively, 

HDL-cholesterol: This is carried out by 

"separation of high-density lipoproteins 

(HDL) and determination of cholesterol 

bound to these fractions " [28]. LDL-

cholesterol= Total Cholesterol-(HDL-

cholesterol+ TG/5) (mg/dl) [29]. 
 

 

Measurement of serum urea and 

creatinine: 

This was carried out by "Enzymatic 

colorimetric test" [30, 31]. 

Histopathological examination of the 

cardiac tissue:                                

Transverse sections (2mm thickness) of the 

left ventricle free wall at the papillary 

muscle level, were stained with 

hematoxylin and eosin then cardiac 

sections were examined for the presence of 

myocyte degenerative changes and 

infarction like necrosis [32] . 

Statistical analysis: 

The collected data were summarized in 

terms of mean ± Standard Deviation (SD). 

Comparisons between the different study 

groups were carried out using the one-way 

analysis of variance (ANOVA) followed by 
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post hoc tests using the LSD method using 

the Statistical Package for Social Science 

(SPSS) program, version 19 (Chicago IL 

USA, 2000). P value < 0.05 was considered 

statistically significant. 
 

Results 

Induction of DM by HF-STZ (high 

fructose+streptozotocin) resulted in 

significant increase in blood glucose, urea, 

creatinine, total cholesterol, LDL, 

triglycerides and significant decrease in 

HDL levels. 

 Regarding, the treated groups there was 

significant improvement in blood glucose, 

urea, creatinine, total cholesterol, LDL, 

triglycerides and significant increase in 

HDL level. (table 1). Dapagliflozine 

produced more improvement in bl. glucose, 

cholesterol and HDL levels, while 

pioglitazone produced more improvement 

in LDL,TG, urea and creatinine levels, but 

the difference between dapagliflozine and 

pioglitazone was non-significant in most of 

these parameters. 

Induction of MI by isoprenaline resulted in 

significant increase in HR, ST segment 

elevation, serum troponin, MDA and 

TNFα. Also there was significant increase 

in histopathological cardiac injury score. 

Regarding, the treated groups there was 

significant improvement in HR, ST 

segment elevation, serum troponin, MDA 

and TNFα. (table 2-figures 1, 2,3, 4 &5) 

There was a significant improvement in 

histopathological cardiac injury score 

compared to diseased group. (Figures 6, 7, 

8, 9&10) 

Although the three drugs showed 

improvement in HR, ST segment elevation, 

serum troponin, MDA, TNFα and 

histopathological cardiac injury score. 

Pioglitazone produced more improvement 

in all of these parameters. 
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Table (1): The effect of treatment with sitagliptin, pioglitazone and dapagliflozine on (blood glucose,urea, 

creatinine, total cholesterol, LDL ,triglycerides and HDL) on experimentally induced diabetes in  rats 

  
Control group Diseased 

group 

sitagliptin group Pioglitazone 

group 

dapagliflozine 

group 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

Bl.glucose 

(mg/dl) 

91.33±9.07 

 

 

 

 

287.00±24.06 

           a 

 

 

 

175.67±11.59 

ab 

 

 

136.33±11.50 

abc 

 

 

123.67±11.24 

abc 

 

 

S.urea 

(mg/dl) 

23.00±2.00 

 

 

 

40.33±2.52 

a 

 

 

27.67±2.08 

ab 

 

 

25.67±2.08 

b 
 

 

25.81±1.72 

ab 
 

 

s.creatinine 

(mg/dl) 
0.91±0.07 

 

 

 

1.74±0.11 

 

a 

 

1.29±0.07 

 

ab 

 

1.13±0.06 

abc 
   

 

1.24±0.07 

 

abd 
 

Cholesterol 

(mg/dl) 
  106.33±7.37 

 

 

 

243.00±22.61 

 

a 
 

173.33±13.01 

 

ab 
 

139.00±14.11 

 

ab 
 

121.00±10.82 

 

abc 
 

LDL (mg/dl) 
66.57±0.40 

 

 

 

96.67±2.37 

 

a 

 

78.97±1.76 

 

ab 

 

69.23±1.16 

 

bc 

 

71.33±2.15 

 

abc 

 

Triglyceride 

(mg/dl) 
129.67±12.50 

 

       

 

226.67±19.76 

 

a 

         

  

152.67±10.60 

ab 
         

         

 

133.67± 12.90 

b 
  

 

 

135.67±10.41 

b 
         

         

 

HDL (mg/dl) 
53.33±2.52 

 

 

 

 

35.67±2.08 

a 

 

 

 

 

42.67±3.06 

ab 
 

 

 

 

47.00±3.00 

b 
 

 

 

 

50.00±2.00 

bc 
 

 

 

 

(a) significant versus control                   (G1). 

(b) Significant versus diseased group      (G2). 

(c) Significant versus sitagliptin group    (G3). 

(d) Significant versus pioglitazone group (G4).   
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Table (2): The effect of treatment with sitagliptin, pioglitazone and dapagliflozine on (HR,STsegment elevation 

,serum troponin ,MDA and TNFα) on experimentally induced myocardial infarction in diabetic  rats: 

 

 
Control group Diseased group sitagliptin 

group 

Pioglitazone 

group 

dapagliflozine 

group 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

 

HR(b/min) 
  302.33±1.53  

 

 530.33±13.58 

a 

 444.00 ±5.29 

ab
      

 418.67 ±5.13 

abc
 

          

430.00± 2.00 

abcd
 

 

ST elevation 

(mm) 

- 

- 

 4.07 ±0.21 

a 

         

 

2.93 ±0.15 
ab

 

           

 

1.77 ±0.15 
abc

 
           

 

  2.13 ±0.15 
abcd

 
           

 

 

Troponin 

(ng/ml) 

0.022±0.00 

 

 

 
 
 

 

0.093± 0.01 
a
 
 

 

 

 

 

 

 

0.056±
 
0.01 

ab
 

 

 

 

 

0.039
 
±0.00 

abc
 

 

 

 

 

0.049
 
±0.001 

               abd 

 

 

 

 

MDA 

(nM/g tissue) 

43.10±3.42 
 

 
 

73.30±4.38 
 

a 

 

55.64± 
 

ab
 

 

46.10±2.11 
 

abc
 

 

51.75±2.95 
 

ab
 

 

TNFα 

(ng/g tissue) 

6.43±0.39 
 
 
 

11.03±0.79 
 

a 

 

9.00±0.51 
 

ab
 

 

7.48±0.51 
 

abc
 

 

8.42±0.58 
 

abd
 

 

 

Figure. 1: ECG Tracing (lead II) of control normal rats. 
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Figure 2: ECG Tracing (lead II) of infracted-diabetic non pre-treated rats. 

 

Figure 3: ECG Tracing (lead II) of infracted-diabetic sitagliptin pretreated rats. 

 

Figure 4: ECG Tracing (lead II) of infracted-diabetic pioglitazone pretreated rats. 

 

Figure 5: ECG Tracing (lead II) of infracted-diabetic dapagliflozine pretreated rats. 
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Histopathological changes: 

 

Fig. 6: photomicrograph of heart of G1 showing normal 

branched (arrow)and intact myocardial cells (arrow head).  

H&E, bar=50 µm 

 

 

Fig. 7: photomicrograph of heart of G2 showing areas of 

focal  necrosis of cardiomyocytes (white arrow head) 

surrounded by mononuclear cells (black arrow heads) and 

congested blood vessel (arrow). 

 H&E, bar=50 µm 

 

 

Fig. 8: photomicrograph of heart of G3 showing areas of 

degeneration and necrosis (arrow head) with pyknotic 

nuclei of cardiomyocytes (white arrow) and congestion of 

cardiac blood vessels (black arrow). H&E, bar=50 µm. 

 

 

Fig. 9: photomicrograph of heart of G4 showing small 

area of degeneration of myocardial cells (arrow) in 

between intact myocardial cells (arrow heads).  

H&E, bar=50 µm. 
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Fig. 10: photomicrograph of heart of G5 showing 

focal area of necrosis of cardiomyocytes (arrows) 

and congestion of blood vessels (arrow head). H&E, 

bar=50 µm. 

 

 

 

 

 

Discussion 

The present study was designed to evaluate 

the effect of Sitagliptin, Pioglitazone and 

Dapagliflozine on experimentally-induced 

diabetes in rats regarding to their effect on 

blood glucose, lipid profile and kidney 

function. Also to detect the effect of 

Sitagliptin, Pioglitazone and Dapagliflozine 

on experimentally-induced myocardial 

infarction in diabetic rats regarding to their 

effect on heart rate, ST segment elevation, 

troponin level, TNFα, MDA and 

histopathology of the myocardium. 

In the current work T2D was achieved 

by administration of 20% fructose solution 

in drinking water for 2 weeks, then intra 

peritoneal injection of a low dose STZ (40 

mg/kg b.w.) was attained [15&16] . 

Induction of diabetes in rats by fructose and 

STZ resulted in significant increases in 

blood glucose, urea, creatinine, TC, LDL, 

triglyceride and significant decrease in 

HDL. 

These finding are in agreement with several 

studies [33, 34, 35] which reported that 

HFSTZ-induced T2D is associated with 

significant increases in blood glucose, urea, 

creatinine, TC, LDL, triglyceride and 

significant decrease in HDL. 
 

According to a certain study [16], MDA, a 

metabolite of lipid peroxidation, used to 

score oxidative stress in diabetic rats was 

also elevated. This may explain why 

treatment with HF and STZ may induce T2D 

through various mechanisms including IR 

and deterioration in β-cell functions . 

Treatment with sitagliptin 10mg/kg/day 

orally, pioglitazone 10mg/kg/day orally or 

dapagliflozine 1mg/kg/day orally for 4 
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weeks into diabetic rats resulted in 

significant improvement of blood glucose 

level, urea, creatinine, TC, LDL, triglyceride 

and significant increase in HDL level. 

 

Regarding the effect of our drugs on blood 

glucose, dapagliflozine produced more 

decrease in blood glucose than other drugs. 

In support to our findings, the study [36] 

that discussed the efficacy of dapagliflozine 

versus sitagliptin on cardio-metabolic risk 

factors in Japanese patients with type 2 

diabetes, reported that dapagliflozine was 

superior to sitagliptin regarding several 

secondary endpoints that modulate cardio-

metabolic risk, namely reducing fasting 

plasma glucose, insulin, uric acid, 

increasing high-density lipoprotein 

cholesterol, and suppressing the increase in 

serum creatinine and the decrease in 

estimated glomerular filtration rate. While 

another study [37] reported that sitagliptin 

treatment resulted in greater improvement 

in glycaemic control compared with 

dapagliflozine and was generally well 

tolerated. 

 Also, another study [38] reported that 

pioglitazone and sitagliptin achieved 

similar improvements in overall glycemic 

control in patients with type 2 diabetes 

inadequately controlled with metformin and 

a sulfonylurea. However there were some 

differences in terms of FPG, high sensitive 

C-reactive protein, lipids, body weight 

change and adverse events. 

 These data are in agreement with the study 

[39] of the cardiovascular efficacy of 

sitagliptin in patients with diabetes at high 

risk of cardiovascular disease which 

reported that sitagliptin showed a decrease 

in blood pressure associated with an 

improvement in albuminuria in addition to 

glycemic control. 

 In the study [40] which evaluated the 

effect of adding pioglitazone to T2DM 

patients’ treatment protocol showed 

significant improvement in FBS and 

HbA1c as well as triglyceride and ALT 

levels. The consistent decrease of blood 

glucose and HbA1C indicates the efficacy 

of pioglitazone in controlling glycaemia. 

The previous data were in agreement with 

the study [41] of the effect of 

dapagliflozine on the progression of the 

renal and liver fibrosis associated with type 

2 diabetes, which reported that 

dapagliflozine reduced plasma glucose 

levels in addition to reduction of oxidative 

stress markers and inflammatory markers. 

Regarding to lipid profile, there was no 

significant difference between pioglitazone 
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and dapagliflozine treated groups in all 

parameters of lipid profile. Moreover, there 

was no significant difference between them 

and the control group regarding to their 

effect on TG and HDL .Also, their effect on 

lipid profile was superior to the effect of 

sitagliptin. 

The effect of our drugs on lipid profile 

were consistent with the study[42] that 

reported that dapagliflozine suppressed 

LDL-C and increased HDL2-C, but these 

findings were not observed after treatment 

with DPP-4 inhibitor sitagliptin.  

In the study [43] which noticed the effects 

of DPP-4 inhibitor and SGLT2 inhibitor on 

lipid profile in patients with type 2 

diabetes, it reported that SGLT2 inhibitor 

therapy shows a significant increase in 

HDL-C compared with the DPP-4 inhibitor. 

Another study [44] reported that regarding 

fasting lipid levels, both sitagliptin and 

pioglitazone had a similar impact on each 

of the parameters, with an increase in HDL-

C and a decrease in the triglyceride levels. 

However, the extent to which HDL-C 

levels and triglyceride levels were affected 

favorably with pioglitazone was greater 

than that with sitagliptin. 

These data are in agreement with the study 

[45] that detected the effect of sitagliptin on 

lipid profile in patients with type 2 diabetes 

mellitus, and reported that sitagliptin 

caused a significant decrease of TC, LDL-

C and non-HDL-C, particularly in patients 

with high baseline TG levels and those 

using strong statins. Another study [46] 

reported that treatment with pioglitazone 

was associated with great beneficial effects 

on blood lipid profile with a reduction in 

TGs level, a reduction in TC, an increase in 

HDL, and a reduction in LDL-C .Also there 

is another study [47] reported that 

dapagliflozine has efficacy on increasing 

HDL-C levels and decreasing TG,TC and 

LDL-C levels. Regarding to kidney 

function, there was no significant 

difference between the three drugs on 

serum urea, but pioglitazone was superior 

in decreasing serum creatinine. 

The results of kidney function are in 

agreement with the study [48] which 

reported that administration of sitagliptin 

showed a significant decrease in urea, 

BUN, creatinine and total protein versus 

diabetic group. 

However, the study [49] of the long-term 

effects of sitagliptin in patients with type 2 

diabetes mellitus and hypertension, 

reported that there was no evidence that 

treatment with sitagliptin can improve 
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BUN or SCR in patients with type 2 

diabetes mellitus and hypertension. 

The study of the effects of pioglitazone on 

gentamicin-induced nephrotoxicity, reported 

that administration of medium dose of 

pioglitazone (1 mg/kg) with gentamicin 

showed a significant lower levels of serum 

urea and creatinine [50]. However, another 

study [51] reported that pioglitazone therapy 

had no effects on changes in mean values of 

serum creatinine, GFR& BUN. 
 

Another study [52] reported that, treatment 

with dapagliflozine produced significant 

reduction in creatinine clearance and blood 

urea nitrogen (BUN). However, the study 

[41] on the effect of Dapagliflozine on the 

progression of the renal and liver fibrosis 

associated with type 2 diabetes, reported 

that treatment with dapagliflozine had no 

effect on plasma creatinine levels. 

The data of the present work revealed that, 

with respect to the control group, induction 

of acute myocardial infarction by 

isoprenaline in diabetic rats resulted in 

significant increases in heart rate, ST 

segment elevation and serum troponin level. 

These data are in agreement with several 

studies. [53 & 54]. Also there was a 

significant increase in the level of TNFα and 

MDA this is in agreement with the previous 

studies. [53 & 54]. 

ECG monitoring of isoprenaline-injected 

rats showed positive T wave and ST 

segment elevation that reflect the 

isoprenaline-induced myocardial ischemia 

and infarction. ECG pattern alterations by 

isoprenaline are in agreement with the 

previous studies. [53 & 54]. 

 

Histopathological examination of cardiac 

tissue in the ISO-injected group revealed 

significant increase in histopathological 

cardiac injury score when compared to the 

control group, with evident dilatation in 

coronary blood vessel with thrombus, area 

of necrosis, severe hydropic degeneration 

and inflammatory cellular infiltrate with 

interstitial edema. These data are in 

agreement with the study [55] which 

reported that ISO-induced MI contributed to 

cause inflammatory cellular infiltrate with 

interstitial edema led to degeneration of 

cardiac myocytes and dilatation of blood 

vessels with thrombus formation. These 

observations along with biochemical 

changes in cardiac enzymes and cytokines 

confirm the severity of myocardial injury. 

 

Our research revealed that sitagliptin 

supplementation 10 mg/kg/day orally, 

pioglitazone 10mg/kg/day orally or 
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dapagliflozine 1mg/kg/day orally for 4 

weeks, before induction of MI restored the 

near normal ECG pattern  with significant 

decrease in troponin levels, MDA and TNF 

α when compared to the MI group. 

Additionally, this was associated with 

significant decrease in cardiac 

histopathological injury score when 

compared to the MI group with 

improvement of histopathological finding in 

the form of mild hydropic degeneration 

without necrotic changes or cellular 

infiltration. Pioglitazone produced more 

improvement in troponin level, ECG 

changes and decreasing the infarct size, and 

so improving MDA and TNF α levels, 

followed by dapagliflozine, then sitagliptin.  

These findings are in agreement with 

several studies [56 & 57] which reported 

that treatment by sitagliptin before 

induction of MI significantly decrease the 

infarct size, ST segment height and the 

elevated cardiac enzymes. Supporting to 

our findings, another study [58] reported 

that in patients with type 2 diabetes and 

coronary artery disease, treatment with 

sitagliptin resulted in a significantly lower 

rate of progression of coronary 

atherosclerosis compared with conventional 

treatment. While, another study [39] 

reported that there are no beneficial effects 

of sitagliptin on cardiac and endothelial 

function or on the levels of serum B-type 

natriuretic peptide and high-sensitive 

troponin T. 

Conclusion 

Our study revealed that dapagliflozine 

produced more improvement in blood 

glucose level, and there was no significant 

difference between it and pioglitazone in 

improving lipid profile. Pioglitazone was 

superior in decreasing creatinine level, 

serum troponin, HR, ST elevation, MDA, 

TNFα and histopathological changes of 

myocardium. There was no significant 

difference between the three drugs 

regarding their effect on blood urea. Our 

drugs, mainly pioglitazone, may have a 

prophylactic effect against MI in diabetic 

rats. This may be due to their antioxidant 

and anti-inflammatory effect through 

reduction of MDA and TNF α respectively, 

glycemic control and improvement of 

dyslipidemia.  
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