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ABSTRACT
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 The prevalence 

than that among the general population, with a 
2 

stress within the vascular system and myocardium, 

2,4 Quercetin and rutin, 
Moringa oleifera, and 

andrographolide in Andrographis paniculata possess 
4,5
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Methotrexate (MTX) can reduce myocardial 

should be done because it also induces myocardial 

7,8 Furthermore, M. oleifera and 
A. paniculata
blood glucose level in animal models induced 

9,10 
M. oleifera extract possesses a 

11 whereas 
phytochemicals in the A. paniculata
andrographolide that increases glucose transporter 

10,12 Various 

M. oleifera and A. paniculata  However, 

M. oleifera, and A. paniculata

METHODS

This study was approved by the Health Research 

14 Experimental animal care, intervention, 

 (Rattus norvegicus)

ad libitum standard 

15 

The rats were divided equally into seven groups: 

M. oleifera, A. paniculata M. oleifera, and 
A. paniculata

oleifera

A. paniculata 

 One animal died 
in each A. paniculata M. oleifera A. 
paniculata

blood samples were collected through the excision 

8 Then, the heart 

19 Right ventricular tissue was sliced 

The red blood cells were lysed by dissolving the 
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Rocha necrosis score was used to calculate myocardial 

20

two observers blinded to the animal grouping and 
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(the distance between the endothelial cell layer and 

21 Further attributes have been previously 
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were observed in the myocardium (Figure 2b), whereas 

observed in the A. paniculata A. paniculata 

the A. paniculata A. paniculata groups, the 
M. oleifera M. oleifera groups (Figure 

and interstitial edema (arrows); (d) M. oleifera  
(e) A. paniculata

M. oleifera 

A. paniculata
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the A. paniculata A. paniculata groups 

DISCUSSION

negative control group but decreased in the positive 

M. oleifera, and A. paniculata
Previous studies have reported that treatment with 
M. oleifera and A. paniculata

9,10

rats that received either M. oleifera or A. paniculata 

 
M. oleifera and A. paniculata 11

M. oleifera 
extract can increase insulin secretion even higher 

M. oleifera extract is suggested to 

peroxidase, superoxide dismutase, catalase, and 
glutathione reductase, and decreases in glutathione 
content, serum glucose, hydroperoxides, glycated 
hemoglobin, thiobarbituric acid reactive substances, 

10,12 

27

28 Elevated circulating level 

M. oleifera 
 

The Rocha necrosis score was highest in the 
M. oleifera A. 

paniculata
in the A. paniculata group than in the positive control 
group, possibly due to the potential cardioprotective 

A. paniculata

5 showed 

A. paniculata

andrographolide is due to its capability to restore 
redox homeostasis by increasing nicotinamide 
adenine dinucleotide phosphate synthesis in 
response to hyperglycemia stimulation and the 

5

observed in the hyperglycemic groups that received any 
treatment (M. oleifera or A. paniculata extracts or MTX, 
either as a single or combination treatment) compared 

more reduced in the MTX group than in the M. oleifera 

A. paniculata
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in the A. paniculata extract as an active compound that 

5 

dependent vasodilatation and a reduction in 

 MTX possesses 

 This 

The present study provided data on the potential 

MTX combined with M. oleifera and A. paniculata 

A. paniculata

whereas M. oleifera

M. oleifera and A. 
paniculata 

M. oleifera

A. 
paniculata

M. oleifera, and A. paniculata
extracts prevented a decrease in body weight in 
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Moringa oleifera
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Moringa oleifera leaves improves glucose tolerance, glycogen 
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