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 Diabetes Mellitus is a condition in which blood glucose level increases in 

a person's body that can lead to chronic disorders. The effects of diabetes 

mellitus on Kidney problems such as diabetic nephropathy can occur. 

Moringa leaf (Moringa Oleifera) is rich in antioxidants such as flavonoid, 

vitamin C, vitamin E, and vitamin A, and contain selenium which will help 

lower blood sugar level. This research was conducted to determine the 

effect of giving Moringa leaf extract (Moringa Oleifera) against the kidneys 

of Wistar rats with diabetes mellitus. This study was an experimental 

research, the methods applied were pre and post randomized controlled 

group design. It included changes in the pathological histological structure 

of the kidney such as: tubular cell degeneration, tubular cell inflammation, 

and irreversible tubular cell changes such as lumen atrophy or dilation, 

necrosis, interstitial hemorrhage, tubular cell fibrosis. This study was 

divided into 4 groups: one as the control group, and three as the treatment 

group induced with alloxan and given ethanol extract of Moringa leaf at 

doses of 250, 500, and 750 mg/KgBW. The results indicated that the 

ethanol extract of Moringa leaf at various doses demonstrated significant 

improvement (P value ≤ 0.05). 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

According to the World Health Organization (WHO), diabetes is a serious chronic disease occurs when the 

pancreas is unable to produce enough insulin (a hormone that regulate blood sugar or glucose), or the body 

cannot use the insulin produced effectively. By analyzing the records of 220 countries in the world, the 

number of people with diabetes mellitus is expected to increase from 415 million in 2015 to 642 million in 

2040. Now Indonesia ranks seventh in the world after China, India, the United States, Brazil, Russia and 

Mexico. Based on data from Rikesdas in 2013, the prevalence of diabetes in Indonesia increased from 5.7% 

in 2007 to 6.9% or around 9.1 million. Diabetic nephropathy is a complication of diabetes mellitus which is 

included in the microvascular complications, namely complications that occur is impairment to small blood 

vessels in the kidney which causes impairment to the glomerulus which functions as a blood filter. High levels 

of sugar in the blood can make the structure of the kidneys change so that the function of the kidneys are 

impaired. Moringa leaf (Moringa oleifera) is a plant that is easily obtained in Indonesia and is one of the 

plants that can be used as traditional medicine. Moringa leaf (Moringa Oleifera) are rich in antioxidants such 
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as flavonoid, vitamin A, vitamin E, and vitamin C, and contain selenium which can help lower sugar blood 

level. Based on the results of the phytochemical test of Moringa leaf, it showed that the presence of alkaloids 

and steroids/triterpenoids have a positive role in lowering blood sugar level [1]. 

 

Based on the description above, the researchers are interested in knowing the effect of administration of 

Moringa leaf extract on kidney histopathology of diabetic Mellitus wistar rats. 

 

2. Materials and Methods 

This research was an experimental study applying Wistar rats as experimental animals, applying pre and post 

randomized controlled design groups. The research was conducted at the Riwandi Animal House Laboratory 

from September 2020 to October 2020. The sample applied was Moringa leaf (Moringa oleifera) obtained 

from the yard of the locals of Lalang Village, Medan Deras Subdistrict, Batu Bara Regency. 

 

In this study the tools and materials utilized were oval needles (Gavage), 1 ml syringe, minor set, stir bar, 

scale, blender, measuring flask, Erlenmeyer flask, Neubauer Chamber, light microscope, dropper, micro 

pipette, glass object, glass cover, jar pot, aluminum foil, rotary evaporator, glucometer, Moringa leaf extract 

(Moringa Oleifera), Wistar rats, standard feed, Alcohol 70%, 80%, 90%, 95%, 100%, Aquadest, Buffered 

Neutral Formalin 10%, Xylol, Paraffin, Hematoxylin Eosin, NaCl, and Alloxan. 

 

2.1 Procedure for Sterilization of Research Instruments  

Before starting the experiment, the tools to be used had to be disinfected by heating the tool in the oven at 

170°C for 1 hour. 

 

2.2 Steps to Make Moringa Leaf Extract 

a. Weighed the collected fresh Moringa leaf and washed them thoroughly under water flow. Moringa 

leaf extraction process was conducted by using maceration method, using 96% ethanol as solvent. 

b. Used a blender to crush the Moringa leaf (Moringa oleifera) to obtain Moringa leaf powder. The 

powder obtained was then put it in a jar by adding 6 L of 96% ethanol. Then covered and left for 48 hours 

protected from the sun. 

c. The mixture was filtered to obtain macerate. It was then macerated with ethanol 96% by using the 

same procedure. Maceration was carried out until obtaining a clear macerate with a digital shaker with the 

speed of 50 rpm. Macerate obtained was then evaporated for 2 hours with a rotary evaporator. 

 

2.3 Steps of Research 

1. Group I (P0) = consisted of 6 adult male rats that were not given treatment (control group) that were 

neither induced by Alloxan nor given Moringa leaf extract 

2. Group II (P1) = consisted of 6 adult male rats injected intraperitoneally with Alloxan at a dose of 130 

mg/kgBW/day and given Moringa leaf extract 250mg/KgBW. 

3. Group III (P1) = consisted of 6 adult male rats injected intraperitoneally with Alloxan at a dose of 

130 mg/kgBW/day and given Moringa leaf extract 500mg/KgBW. 

4. Group IV (P3) = consisted of 6 adult male rats injected intraperitoneally with alloxan at a dose of 130 

mg/kgBW/day and given Moringa leaf extract 750mg/KgBW. 

5. On the last day of the study, blood sugar level and Kidney Organ harvesting were conducted. 

6. The next was providing histopathological preparations followed by cutting the preparations to be 

stained with hematoxylin-eosin staining and observed under a microscope using a five-fold field of view with 

40 x and 100 x magnification. 

 

https://www.teikyomedicaljournal.com/
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3. Results and Discussion 

The results of this study indicated that the histopathological results of cell degeneration, Inflammation, gland 

atrophy, fibrosis found in several parts, tubular necrosis lost core, at least almost found in heavier treatments, 

external interstitial bleeding minimal blood vessels a gap between one tubule to another tubule were found. 

Overall, degeneration, inflammation, interstitial hemorrhage and congestion and Glandular atrophy were 

found, Fibrosis were also found in some parts and Necrosis was a minimal picture. The improvement results 

obtained after administration of ethanol extract Moringa leaf were improvements in each treatment group 

(P1-P3) but only minimal improvements were found. The results of this study were in accordance with 

Kamaliani's research in 2019 which stated that administration of Moringa leaf extract could improve the 

kidney histopathology of experimental Wistar rats with diabetes mellitus in the form of a decrease in the 

amount of fatty degeneration and necrosis. The dose of Moringa leaf extract that could repair kidney 

impairment was a dose of 100 mg/kgBW, 200 mg/ mg/kgBW, 300 mg/ mg/kgBW, 400 mg/kgBW, and 500 

mg/kgBW. The dose of 400 mg/kgBW had the best effect on repairing kidney impairment [2]. 

 

A study conducted by Al-Malki and ElRabey in 2015 demonstrated the effectiveness of using Moringa seed 

extract in repairing kidney disorders and pancreas histologically. The efficacy referred to antioxidant 

substance contained in Moringa oleifera in the form of glucomoringin, phenol, and flavonoid [3]. The 

antioxidant substance of Moringa oleifera possessed nephroprotective activity in mice undergoing 

carcinogenesis in kidneys. High glucose level was a major cause of structural changes in the kidneys. 

Mesangial cells produce TGFβ1 under conditions of hyperglycemia so that lead to increased glucose 

consumption and transport due to overexpression of GLUT-1 mRNA and protein. This condition caused 

metabolic abnormalities on mesangial cells. Impaired kidney function in patients with diabetes mellitus was 

indicated through an increased level of creatinine, uric acid, and blood urea nitrogen [4]. 

 

This study was conducted by who discovered the increase in radical waste along with the increase in the 

concentration of Moringa extract. The K6 treatment group (moringa leaf extract 500 mg/KgBW) indicated 

worse results compared to K5. These results indicated that the dose of 500 mg/KgBW was peroxidative for 

the rats’ kidneys causing more lesions compared to the dose of 300 mg/KgBW and 400 mg/KgBW, but the 

dose of 500 mg/KgBW is better compared to the dose of 100 mg/KgBW and the control group (0 mg/KgBW). 

The dose of 500 mg/KgBW of Moringa leaf extract caused less fatty degeneration than that of 200 mg/kg 

body weight, but produced more necrosis than that of dose of 200 mg/KgBW [5]. 

 

Research conducted by Aini in 2015 also stated that the administration of Moringa leaf (Moringa oleifera) at 

a dose of 150 mg/KgBW for 21 days could reduce blood glucose level in alloxan-induced rats [6]. 

 

4. Conclusion 

Based on the results of the study, it was concluded that: 

1. Moringa leaf extract (Moringa Oleifera) possessed the effect of lowering blood sugar level in the 

kidneys of wistar rats with diabetes mellitus. 

 

5. Suggestions 

For future research, we suggest: 

1. It is necessary to administer repeated dose of alloxan which causes kidney impairment which is 

irreversible so that the effect of Moringa leaf extract (Moringa oleifera) in lowering blood sugar level can be 

seen more clearly. 

2. Considering the limitations and shortcomings in this study, it is necessary to conduct further research, 

namely a similar study with samples, controls and better method to know in more detail the effect of extract 
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Moringa leaf (Moringa oleifera) in lowering blood sugar level. 

3. Further research is needed to determine the exact dose of Moringa leaf (Moringa oleifera) which has 

an effect on lowering blood sugar level, namely the lowest and highest dose of Moringa leaf extract (Moringa 

oleifera). 
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