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Abstract 

 

Introduction:  Diabetes mellitus (DM) is a chronic metabolic disorder characterized by elevated plasma 

glucose levels. Gold standard of DM diagnosis is through HbA1c examination. The American Diabetes 

Association (ADA) and European Association Diabetes Study (EASD) recommend glycated albumin as an 

alternative biomarker in diagnosing DM. One of the DM therapies can use herbal plants, namely Moringa 

(Moringa oleifera Lam.). This study aimed to determine the effect of ethanol extract of Moringa leaf (Moringa 

oleifera Lam.) on glycated albumin levels in wistar strain white rats (Rattus norvegicus) model of diabetes 

mellitus induced by streptozotocin-nicotinamide. 

Methods: This is an experimental research with post test control group method. Subjects were 36 rats divided 

into 6 groups. At the end of the study, rats were examined for GA levels using the ELISA method. Data were 

analyzed using JASP and One-Way Anova test followed by post hoc test. 

Results:  The lowest reduction in glycated albumin levels was found in the group of rats given 300 mg of 

Moringa leaf ethanol extract (34,397±2,564). One-way Anova test showed a significant difference (p<0.05), 

post hoc test obtained significant differences in each group (p<0.05). 

Conclusions:  There is an effect of moringa leaf ethanol extract on glycated albumin levels in white rats 

(Rattus norvegicus) model of diabetes mellitus induced by streptozotocin-nicotinamide. 

Keywords:  diabetes mellitus; glycated albumin; Moringa leaf. 

INTRODUCTION 

  Type 2 DM occurs due to two main causal 

factors, including reduced insulin secretion by 

pancreatic cells and reduced insulin sensitivity (1). 

Based on International Diabetes Federation (IDF), the 

global prevalence of diabetes mellitus will increase to 

10.9% (700 million) in 2045 (2,3). Diabetes mellitus 

has quadrupled in prevalence worldwide during the 

last three decades, and it is now the ninth leading cause 

of mortality. Diabetes affects approximately one in 

every eleven persons globally, with type 2 diabetes 

accounting for 90% of all cases. The majority of 

T2DM patients experience at least one complication, 

with cardiovascular problems being the predominant 

cause of morbidity and mortality(4). 

 HbA1c is the gold standard for assessing 

blood glucose levels. However, the accuracy of 

HbA1c can also be influenced by several diseases that 

can affect the age of erythrocytes (5). Glycated 

albumin (GA) is an alternative biomarker for 

hyperglycemia (6). In recent years, GA, a relatively 

new glycemic control measure that is unaffected by 

food intake or erythrocyte longevity, has received a lot 

of attention. It is represents glycemic control status for 

up to 2-3 weeks. (7,8) 
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 Treatment for type 2 DM can use herbal 

plants, one of those is Moringa oleifrea Lam. Moringa 

oleifera (MO) has been utilized as a food source and 

in traditional medicine due to its potential 

antihyperglycemic, antioxidant, anti-inflammatory, 

and lipid-regulating qualities. These qualities may be 

explained by the abundance of phytochemicals found 

in the tree's leaves, fruits, roots, and oil. The evidence 

for the acute antihyperglycemic effects of MO extract 

on diabetic animal models appears to be strong, but 

more chronic and long-term research are required. 

However, the hypoglycemic effects of MO on humans 

are less established (9,10). High antioxidant levels in 

Moringa leaves can be useful for lowering glucose 

levels in the blood. The prior test resulted in a 

substantial difference in fasting blood glucose levels 

between the treatment and control groups. This 

demonstrates the effect of MO extract on fasting blood 

glucose levels in type 2 diabetic patients (11,12). 

This study aimed to determine the effect of 

ethanol extract of Moringa leaves on glycated albumin 

levels in wistar rats  model of diabetes mellitus 

induced by streptozotocin-nicotinamide. 

 

METHODS 

 This is a true experimental post test only 

with control group design with a simple random 

sampling technique. The implementation of this 

research has been approved by the Medical and Health 

Research Ethics Commission of the Faculty of 

Medicine, Muhammadiyah University. The 

maintenance and treatment of wistar rats, will be 

carried out at the Pharmacology Laboratory, Faculty 

of Medicine,University of Muhammadiyah 

Purwokerto. Measurement of glycated albumin levels 

will be carried out at the Biochemistry Laboratory, 

Faculty of Medicine, Jendral Soedirman University. 

Inclusion criteria: Male rats are healthy, active and 

have normal behavior, body weight is 200-300 grams, 

3 months old, exclusion criteria is rats were sick 

(nephrotic syndrome, cirrhosis), dropout criteria rats 

die during treatment. 

 Rats were acclimated for 7 days. 

Nicotinamide induction 230 mg/kgBW then after 15 

minutes continued with streptozotocin induction 65 

mg/kgBW. It was found that the minimum number of 

research samples for each group was 4 rats in each 

treatment group. The total number of samples required 

is 30 samples (24 rats as main samples and 6 rats as 

backup) with the following procedures: 

a. Group I (KI): DM model rats were given ethanol 

extract of Moringa oleifera lam. leaves at a dose of 

100 mg/kgBW. 

b. Group II (KII): DM model rats were given ethanol 

extract of Moringa oleifera lam. leaves at a dose of 

200 mg/kgBW. 

c. Group III (KIII): DM model rats e were given 

ethanol extract of Moringa oleifera lam. leaves at a 

dose of 300 mg/kgBW. 

d. Group IV (KIV): DM model rats as positive controls 

were given metformin at a dose of 9 mg. 

e. Group V (KV): DM model rats as negative controls 

were given distilled water and standard feed. 

f. Group VI (KVI): the normal control group was only 

given standard feed. 

Glycated albumin (GA) levels were measured using 

the ELISA method. Data were analyzed using 

Saphiro-wilk for normality, then use One Way Anova 

and continued by post hoc test.  Data analysis using 

JASP statistical programs. 

 

RESULTS  

Saphiro wilk test was carried out and all 

groups had p>0.05 then continued with One Way 

Anova test. Post hoc test was used to analyze 

differences in GA levels in each group. Post hoc test 

was carried out after the One Way Anova test. Post 

Hoc test results are declared significant (p<0.05). The 

results can be seen in table 1. 
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Table 1. Glycated albumin levels in each group 

 

DISCUSSION 

 Based on the results, it was found that 

Moringa oleifera Lam. leaf extract had an effect in 

reducing glycated albumin (GA) levels in wistar rats. 

This can be seen from the research results which show 

a decrease in GA levels in KI, KII, KIII as a group 

treated with Moringa oleifera Lam. leaf extract when 

compared with the negative control group which was 

only induced by Streptozotocin-Nicotinamide. 

 From three groups, it can be seen that the 

Moringa oleifera Lam. leaf extract treatment give the 

lowest glycated albumin in group III which was given 

a dose of 300 mg/kgBW. This is in line with research 

by Aju which states that the effective dose for reducing 

serum glucose and glycated hemoglobin (HbA1c) 

levels is 300 mg/kgBW (13). A decrease in serum 

glucose levels will be in line with a decrease in 

glycated albumin, this can make glycated albumin 

levels an alternative biomarker of short-term glucose 

control. Research conducted by Olurishe also stated 

that the effective dose of ethanol extract of Moringa 

leaves in reducing blood glucose in mice was 300 

mg/kgBW (14). In Mithiyane's, it was reported that 

doses of ethanol extract from Moringa leaves varying 

between 100-300 mg/kgBW effectively reduced 

hyperglycemia within 2 weeks (15). 

  The decrease in glycated albumin levels 

was due to the quercetin content which can be an 

antioxidant agent in inhibiting the formation of 

advanced protein glycation end products, this of 

course will have an impact on inhibiting the formation 

of glycated albumin (16). Moringa leaf extract can 

increase insulin sensitivity and reduce inflammation in 

rat kidneys induced by streptozotocin-nicotinamide 

(17). A decrease in blood glucose can occur because 

moringa leaf extract contains antioxidants and 

quercetin which can inhibit Glucose Transport type 2 

(GLUT-2) in the intestine so that it can inhibit glucose 

absorption (18). 

 In this study, rats were induced with 

streptozotocin-nicotinamide to create conditions for 

type 2 DM. Streptozotocin will increase damage to 

pancreatic β cells and will result in disruption of 

insulin production, causing hyperglycemia. 

Streptozotocin will trigger an inflammatory process in 

the β cells by binding to GLUT-2 which will cause 

streptozotocin to enter the cytoplasm of the pancreatic 

β cells so that it will cause depolarization of the 

mitochondria which is followed by excessive energy 

use in the cells which will ultimately cause insulin 

deficiency. When the body experiences 

hyperglycemia or a situation where glucose levels in 

the body are very high in the body it can cause ROS, 

this can cause the death of pancreatic β cells which can 

cause a decrease in insulin secretion and 

hyperglycemia occurs which if it occurs for years can 

result in type 2 DM. , the flavonoid content which 

functions as an antioxidant can have a protective effect 

against damage to pancreatic β cells and can increase 

insulin sensitivity (19). Bule reported that the 

flavonoid content in the form of quercetin which has 

antioxidant properties can also reduce glucoside 

activity in vitro and stimulate the AMP-Activated 

Protein Kinase (AMPK) complex, so that it will 

increase the transcription and translation of GLUT-4 

which will result in increased absorption of glucose by 

insulin so that glucose levels in the blood will decrease 

(20). 

 The average GA levels in KV (positive 

control group) had a significant difference with KI, 

KII. However, it was not significant when compared 

with KIII or the group given Moringa oleifera Lam. 

ethanol extract of 300 mg/kgBW. This is in line with 

research conducted by Tandi who reported that 

ingredients in the water ethanol extract of Moringa 

leaves such as flavonoids can increase insulin 

secretion and repair damaged pancreatic β cells (22). 

The flavonoid content has the same mechanism as 

metformin so that it can reduce glucose production in 

the liver (gluconeogenesis) and can regenerate 

Group Mean±SD P 

KI 43,818±2,467  

KII 39,408±2,304  

KIII 34,397±2,564 <0.001 

KIV 32,963±1,239  

KV 44,949±3,215  

KVI 32,861±2,562  
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peripheral glucose intake which can reduce blood 

glucose. The mean GA levels in the negative control 

group (KV) given distilled water were significantly 

different when compared to the normal control group 

(KVI). This is because distilled water does not have a 

reducing effect on GA levels. This research still has 

limitation, there were 6 rats that died during this study 

CONCLUSIONS There is an effect of moringa leaf 

ethanol extract on glycated albumin levels in white 

rats (Rattus norvegicus) model of diabetes mellitus 

induced by streptozotocin-nicotinmaide 
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