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ABSTRACT 
 
Background: Aloxan tetrahyd micee causes free radicals and higher reactive oxidative species 
(ROS) production, being able to lead to reduce insulin secretion from pancreatic β cells and 
receptor sensitivity in insulin-receptor cells resulting in hyperglycemia conditions. Bean extract 
ethanol can reduce oxidative stress. The purpose of this study was to determine bean’s ethanol 
extract effectiveness in lowering blood sugar levels and increasing the activity of superoxide 
dismutase (SOD) enzyme. 
Subjects and Methods: This was a randomized controlled trial (RCT) study. The samples were 
mice (Micetus norvegicus) of wistar strains randomized in five groups: P1-negative control, 
positive P2-control, P-3 ethanol extract group of 200mg / kgBW, P4-group 400mg / kgBW, P5-
group 600 mg / kgBW. Dependent variables are blood sugar (mg/ dL) and superoxide dismutase 
enzymes. The independent variable is the bean extract of ethanol. Differences in blood sugar levels 
and superoxide enzyme levels of intergroup dismutase were tested by Anova test, followed by post 
hoc test, to determine the effectiveness of bean extract ethanol. 
Results: This study showed a statistically significant decrease in blood glucose levels after ethanol 
extract of green beans 600 mg / kg BW from day 14 to day 28 (p <0.05). This study did not show a 
decrease in blood sugar levels after ethanol extract of green beans 200 mg / kgBW and 400 mg / 
kgBW from day 7 until day 28 (p> 0.05). Giving ethanol extract of green beans did not affect the 
activity of superoxide dismutase enzyme (p = 0.830). 
Conclusion: Giving ethanol extract of green beans 600 mg / kgBW effectively decrease blood 
sugar in male wistar mice (Micetus norvegicus) from day 14 to day 28. Giving ethanol extract of 
green beans 200 mg/ kgBW, 400 mg / kgBW, and 600 mg / kgBW, is not effective to increase the 
activity of superoxide dismutase enzyme. 
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BACKGROUND 
Hyperglycaemia is a state of very high 

glucose concentration in the blood to 

exceed normal. Hyperglycemia occurs due 

to an absolute or relative insulin deficiency. 

Insulin deficiency will cause disruption of 

biochemical processes in the body that 

decreases the entry of glucose into the cell 

and increased release of glucose from the 

liver into the circulatory system. Hyper-

glycemia is a state of elevated blood glucose 

levels beyond normal. 

 This state of hyperglycemia occurs in 

diabetes mellitus whose mechanism is 

caused by insulin deficiency and the effect 

on insulin receptors on cells. This uncon-

trolled state of hyperglycemia has a role as 

a cause of complications in diabetes 

mellitus (Gugliuci, 2000). 
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 Alloxan compounds are one of the 

toxic diabetogenic substances, especially to 

pancreatic beta cells, and when given to 

experimental animals such as mice, it can 

cause diabeticmice. Pancreatic beta cells 

damage causes the body not to produce 

insulin, causing blood glucose levels to rise 

(hyperglycemia occurs). 

 The condition of hyperglycemia 

according to Robertson et al. (2003) can 

result in the formation of reactive oxygen 

species (ROS = reactive oxygen species). 

Excessive ROS can cause oxidative stress 

and can aggravate the destruction of 

pancreatic beta cells. Decreasing one of 

these components can lead to a complete 

reduction in antioxidant status and result 

in protection against ROS attacks being 

weak (Maslachah et al, 2008). 

 Antioxidants are bioactive compounds 

or substances that can serve to prevent, 

decrease oxidation reactions, break, block, 

stop, and stabilize free radicals (Margail, 

2005). Antioxidants are distinguished by 

endogenous antioxidants and exogenous 

antioxidants. Antioxy and endogenous are 

generally enzyme-forming, eg superoxide 

dismutase (SOD), catalase, glutathione, 

peroxidase, and glutathione reductase. Exo-

genous antioxidants such as ascorbate, 

tocopherol, and carotene (Nayak, 2001). 

 But if it has too many free radicals, 

endogenous antioxidants will not be able to 

neutralize. Antioxidant deficiency can cause 

oxidative stress that leads to cellular 

damage and leads to various degenemiceive 

diseases (premature aging, cancer, etc.) 

(Evans et al., 2004). 

 A decrease in superoxide dismutase 

levels under stress conditions is highly 

unexpected, given the superoxidation 

function of dismutase as an antioxidant 

superoxide radical counter-inhibitor that 

increases in oxidative stress conditions.  

 Therefore, it is necessary to increase 

the levels of superoxide dismutase by eating 

foods containing antioxidants. During this 

time, diabetes is treated with glibenkamid, 

but it should be realized that the use of 

drugs in the long term often cause other 

effects on the body (Rahmawati et al, 2014).  

 Beans is a family member of Fabaceae 

and comes from America. Beans fruit is 

important as a human food because it 

contains carbohydmicees and fats, this 

plant also contains many protein materials, 

especially on the seeds. Combined with the 

staple foods that contain carbohydmicee, 

the type of food from beans can be used for 

malnutrition in Indonesia (Prasetyo, 2010). 

 Beans are an edible species of 

legumes. Fruit and seeds are used as 

vegetables. These vegetables are rich in 

protein content. The leaves are oval, sit 

spreading leaves. The inflorescence lies in 

the axillar or terminal with some white, 

pink and purple flowers. Pods up to 20 cm 

long, straight or generally slightly curved, 

fleshy when young, green or yellow, 

sometimes spotted or striped purple or 

reddish to purplish. The shape, size and 

color of the seeds are very diverse. Seeds 

round eggs, slightly rounded or kidney, 

black, brown, yellow, red and white 

(Cahyono, 2003). 

 Medicinal plants have been empiri-

cally used since immemorial for various 

diseases including diabetes mellitus. Beans 

(Phaseolus vulgaris L.) include potential 

medicinal plants to treat diabetes mellitus; 

the part used primarily is the fruit that 

contains flavonoids, served as an anti-

oxidant (Ahkam, 2006). It is known that 

almost 80% of the total antioxidants in 

fruits and vegetables come from flavonoids, 

which can serve as an oxide superoxide 

capture, radical lipid peroxide. From 

previous study Sihombing et al, (2009) it 

has been known that the beans (Phaseolus 
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vulgaris L.) have antioxidant activity. 

Provision of green beans cooked at a dose 

of 300 mg/ kg showed significant results 

can lower blood glucose levels (Atchibri, 

2010). According to Siahaan et al, (2016) 

flavonoids can reduce oxidative stress and 

have a hypoglycemia effect. 

 The active substances of phytosterols, 

namely β sitosterol and stigmasterol in 

beans are able to stimulate the pancreas to 

produce insulin, causing the passage of the 

process of glucose metabolism by insulin 

resulting in decreased blood sugar levels 

previously increased in the body. So that 

the beans have the potential to control 

blood sugar levels in diabetes mellitus 

patients(Jannah et al., 2013). 

 
SUBJECTS AND METHOD 

This study used experimental study with 

posttest only control group design in male 

wistar mice. The sample was obtained by 

simple random sampling method which is 

divided into 5 groups, P1 (negative control), 

P2 (positive control), P3 (ethanol extract 

beans 200mg/ kgBW), P4 (400mg/ kgBW 

bean ethanol extract), P5 (600mg/ kgBW 

bean extract), blood glucose > 250mg/ dl. 

When blood sugar levels increase, then it 

can be given the extract of ethanol beans 

until the 28th day. 

 Checking SOD serum of mice serum 

was performed using the Enzy ChromTM 

Superoxide Dismutase Assay Kit (ESOD-

100) on the 29th day. 

 
RESULTS 

The experimental animals used in this 

study were healthy wistar mice with normal 

blood sugar levels. Glucometer was used for 

KGD measurements to ensure that normal 

wistar mice. The KGD results have been 

observed for up to 28 days of trials as seen 

in Figure 1. 

 
Picture 1. Diagram of KGD mice for 28 days Remarks: P1 (negative control), P2 (positive 
control), P3 (extract ethanol 200mg / kgBW), P4 (extract ethanol 400mg / kgBW), P5 (bean 
ethanol extract 600mg / kgBW). 
 
Based on Picture 1 above it was known that 

Alloxan destroyed pancreatic β cells 

causing an increase in KGD. Differences in 

each treatment group were then tested by 

One Way Anova and Post Hoc Test using 

software SPSS 16. This study showed a 

significant decrease in blood glucose level 

after ethanol extract of green beans 600 

mg/ kgBW from day 14 to 28 (p <0.05). 

This study did not show a decrease in blood 
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sugar levels after ethanol extract of green 

beans 200 mg / kgBW and 400 mg / kgBW 

from day 7 until day 28 (p> 0.05). 

Superoxide Disease Activity Dismu-

tase Male Wistar Mice 

The measurement data of the superoxide 

dismutase (SOD) enzyme activityof male 

wistar mice after treatment for 28 days 

were shown in Table 1. 

Based on Table 1 above, it was found 

that ethanol extract of green beans had no 

effect on superoxide dismutase enzyme 

activity (p = 0.830). 

Table 1. ANOVA test Result of Superoxide Dismutase data after treatment for 28 days 
Group  Average ± SD (U/ml) p 

P1 27.12 ± 3.01 

0.830 

P2 32.15 ± 3.23 

P3 29.12 ± 2.79 

P4 25.28 ± 3.97 

P5 31.90 ± 2.08 

Description: P1 (negative control), P2 (positive control), P3 (200mg / kgBW ethanol extract), 
P4 (400mg / kgBW bean ethanol extract), P5 (600mg / kgBW ethanol extract). 
 

 

DISCUSSION 

Glucose levels in the blood or hyper-

glycemia without any good control will lead 

to one of the diabetes mellitus diseases 

(Murray et al, 2003). 

 It can also be influenced by physio-

logical stress and environmental stress, 

such as stress due to the ethanol extract of 

green beans and the injection can cause 

stress where the stress will increase 

adrenaline then inhibiting the work of 

insulin so that the process of decreased 

blood sugar levels is inhibited. The results 

showed that giving of ethanol extract of 

green beans was no significant difference in 

the effect of superoxide dismutase activity 

of wistar mice. The highest increase of 

superoxide dismutase activity of wistar 

mice was found in group of K2 (positive 

control) compared with P1 (negative 

control), P3 (200mg / kgBW bean extract), 

P4 (400mg/ kgBW) and P5 ethanol extract 

of green beans 600 mg/ kgBW). Anti-

oxidants in the chemical sense are electro-

nizing compounds while the biological 

sense of antioxidants is all compounds 

being able to absorb free radicals and 

Reactive Oxygen Species (Suryohudoyo, 

1993, Halliwel and Gutteridge, 1999; 

Arivazhagan et al., 2000). 

 Bean plants are plants containing 

flavonoid compounds that act as free 

radicals. In Andrieyani et al. (2015) it 

explains that binahong plants can lower 

blood glucose levels and increase the 

activity of SOD (Superoxide dismutase), 

where this binahong plants contain flavo-

noid compound, alkoloid, tannin, terpe-

noid, and saponin. 

 Similarly, Gisti et al. (2014) signifi-

cantly increased an activity of SOD in 

treatment group of cardamom extract for 14 

days proved that giving of cardamom 

extract was able to increase SOD activity of 

diabetic mice. Increasing the activity is 

associated with flavonoids. These findings 

support Quine, (2005) who suggested that 

the activity of SOD enzymes of mice given 

epicatechin (one type of flavonoids in tea) 

also increased. Some researchers report 

that flavonoids work as antioxidants. 

 Dembinska-Kiec et al. (2008) stated 

that flavonoids work as antioxidants by 

increasing the activity of SOD and also 

reported that flavonoids work as radical 

scavenger, for oxygen singlet radicals and 
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lipid peroxidation (Ahmed, 2005; Astuti et 

al., 2009; Zhang et al., 2011). Flavonoids 

suppress peroxidase work, thus inhibiting 

ROS formation by neutrophils (Nijveldt et 

al., 2001). 

 Flavonoids also inhibit ROS formation 

by suppressing the action of some enzymes 

that produce it (Lukacinova et al., 2008). 

As a potential antioxidant, the flavonoid 

chains the metal and stabilizes it so that it 

can not catalyze the free radical oxidation 

reaction (Song et al., 2005). 

 Flavonoids muffle the reactivity of free 

radicals, thus directing the molecule to be 

more stable. Flavonoids also work donating 

hydrogen ions or electrons to superoxide 

anions, thus protecting lipoproteins, pro-

teins, and DNA from oxidation (Nijveldt et 

al., 2001; Dembinska-Keic et al., 2008; 

Norshazila et al., 2010; Winarsi, 2007). 

 Giving ethanol extract of green beans 

600 mg/ kgBW effectively decrease the 

blood sugar in male wistar mice (Micetus 

norvegicus) from day 14 to day 28. Giving 

ethanol extract of green beans 200 mg/ 

kgBW, 400 mg/ kgBW, and 600 mg/ 

kgBW, is not effective to increase the 

activity of superoxide dismutase enzyme. 
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