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Abstract

Objective –This study aimed to evaluate the effect ofethanol extract from mung bean sprouts on alanine 
aminotransferase (ALT) activity and malondialdehyde levels in toluene-induced white rats.

Methods–This research is an experimental laboratory with a research design that is post-test only 
control group design using 40 rats (Rattus norvegicus) which were divided randomly into 5 groups, 
G1 (control without toluene), G2 (900 mg/kg toluene), G3 (mung bean sprouts extract 250 mg/kg + 
900 mg/kg toluene), G4 (mung bean sprouts extract 500 mg/kg + 900 mg/kg toluene), G5 (mung bean 
sprouts extract 1000 mg/kg + 900 mg/kg toluene). ALT measurement using spectrophotometer method. 
Measurement of MDA using the ELISA method. The data collected will be statistically tested with the 
help of SPSS with a significant (p <0.05).

Results–The results of the measurement of ALT activity (p=0.972) and MDA levels (p=0.190) in each 
group had no significant effect (p>0.05) in each treatment.

Conclusion–It can be concluded that there was no significant effect of ethanol extract of sprouts on 
alanine aminotransferase (ALT) activity and malondialdehyde levels in white rats (Rattus norvegicus) 
induced by oral toluene. 
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Introduction

The painting industry requires toluene solvent 
as a paint thinner1. However, its use has side effects 
on health problems because toluene is volatile and 

inhaled2. Toluene can pass the blood-brain barrier 
and cause neurotoxicity, nephrotoxicity3, headaches, 
fatigue, nausea, and loss of consciousness4. Toluene 
will be converted by cytochrome p450 into benzyl 
alcohol5. This reaction also produces anionsuperoxide 
radicals6.Increased production of anions superoxide 
can cause an imbalance between free radicals and 
antioxidants, known as oxidative stress.It can damage 
cell7, increase the malondialdehyde (MDA), and 
increasethe excretion of Alanine aminotransferase 
(ALT) enzyme into the blood circulation8. Oxidative 
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stress conditions can trigger degenerative diseases 
such as diabetes mellitus, hypertension, anemia, 
vitiligo, Alzheimer’s disease, Parkinson’s disease, 
bipolar disorder disease, cancer, and schizophrenia 9.

The body has endogenous antioxidants 
(superoxide dismutase, glutathione peroxidase, and 
catalase) that reduce free radicals10. The imbalance 
of free radicals with antioxidants causes oxidative 
stress conditions11. Mung bean sprouts come from 
green bean seed plants that have germinated. During 
germination, there may be an increase in compounds 
that can act as antioxidants and affect antioxidants 
such as flavonoids, vitamin C, quercetin12. Therefore, 
the germination time of mung bean sprouts can 
increase the nutritional content of bean sprouts and 
improve the nutrition that can be used as an additional 
antioxidant to see the free radicals formed13.

On this basis, this study aimed to evaluate the 
ethanol extract of mung bean sprouts against the 
activity of alanine aminotransferase (ALT) and 
malondialdehyde (MDA) in white rats (Rattus 
norvegicus) induced by oral toluene. This research 
hypothesizes that bean sprouts extract can reduce 
MDA and ALT activity. 

Materials and Methods

Experiment design

This study is a laboratory experiment with a 
research design that is post test only control group 
design using 40 male rats (Wistar novergicus strains) 
weighing 150-230 grams which are divided into 
5 groups, G1 (n=8, control without toluene), G2 
(n=8,900mg/kg toluene) G3 (n=8,250 mg/kg bean 
sprout ethanol extract + 900mg/kg toluene), G4 
(n=8,500 mg/kg bean sprout ethanol extract + 900 
mg/kg toluene), and G4 (n= 8, 1000mg/kg bean sprout 
extract + 900 mg/kg toluene). All procedures have 
been approved by the Ethics Research Committee 
of the Faculty of Veterinary Medicine, Airlangga 

University (2.KE.008.01.2021) 

Mung bean sprout ethanol extract

Mung bean sprouts (Vigna Radiata) were bean 
sprouts with an age of 4 days; the extract was made 
with ethanol as a solvent. First,Mung bean sprouts 
were air-dried, mashed and the extraction process was 
carried out by dissolving it with ethanol as a solvent. 
Then, the ethanol extract of Mung bean sprouts mixed 
with ethanol was evaporated until the remaining 
ethanol mung bean sprouts extract. Finally, bean 
sprout extract was given to groups of rats G3 (250 
mg/kg), G4 (500 mg/kg), and G5 (1000 mg/kg) in the 
morning.

Toluene 

Toluene is given orally with a hefty dose of 
900 mg/kg/BW; toluene is administered using a 
glass syringe. Toluene (EMSURE, GERMANY, 
1,08325,2500) was used at a concentration of 98%. 

Blood samples and blood analysis

Blood samples were taken from the heart of 
rats. After being taken, the blood samples were 
put into a vacutainer tube and centrifuge for 15 
minutes at a speed of 3000 rpm.Measurement of 
alanine aminotransferase (ALT) activity using a 
spectrophotometer with a wavelength of 340 nm. 
Measurement of malondialdehyde (MDA) using the 
ELISA method (using an ELISA reader) with an 
absorbance spectrophotometer of 450 Nm. The MDA 
sensitivity level is 0.023 nmol/mL. 

Statistical Analysis

Data analysis techniques used statistical software 
packet for social science (SPSS) version 25 (Chicago, 
IL, USA). The normality test used the Shapiro-
Wilk test. The homogeneity test used the Levene 
test. Data that were normally distributed and had 
homogeneous variants were tested using One-way 
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ANOVA and continued with the post hoc Least 
Significant Difference (LSD) test. All datapresented 
as mean±SD. All statistical analyzes used a significant 
level (p<0.05). 

Results

The results of measurements of alanine 
aminotransferase (ALT) and malondialdehyde 
(MDA) can be seen in Table 1. 

Table 1. Results of ALT and MDA measurements.

Variable

Group
ANOVA
p-value

G1 (n=8) G2 (n=8) G3 (n=8) G4 (n=8) G5(n=8)

ALT (U/L) 68,40±4,77 69,60±2,60 69,40±18,20 69,40±13,70 73,00±10,33 0,972

MDA (nmol/mL) 3,60±1,18 4,07±0,55 3,56±1,58 4,67±2,16 5,44±0,58 0,190

G1 (control without toluene), G2 (900mg/kg toluene), G1 (mung bean extract 250 mg/kg + 900 mg/kg 
toluene), G4 (mung bean extract 500 mg/kg + 900 mg/kg toluene), G5 (mung bean extract 1000 mg/kg + 900 
mg/kg toluene). One way-ANOVA. Data are presented as mean±SD. 

Based on Table 1, the results of the One Way-ANOVA test, the average ALT and MDA are not significant 
(p>0.05). The results of ALT measurements can be seen in Fig.1.

Fig. 1 The Average ofALT in Each Group.G1 (control without toluene), G2 (900mg/kg toluene), G1 (mung 
bean extract 250 mg/kg + 900 mg/kg toluene), G4 (mung bean extract 500 mg/kg + 900 mg/kg toluene), G5 
(mung bean extract 1000 mg/kg + 900 mg/kg toluene). One way-ANOVA. Data are presented as mean±SD. 

Based on Fig.1, the results of the one-way ANOVA test on ALT activity did not indicatea significant 
difference (p>0.05) where there is no difference between G1 and G2, G3, G4, and G5. 
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Fig. 2 The Average of MDA Levels in Each Group. G1 (control without toluene), G2 (900mg/kg toluene), 
G1 (mung bean extract 250 mg/kg + 900mg/kg toluene), G4 (mung bean extract 500 mg/kg + 900mg/kg 

toluene), G5 (mung bean extract 1000 mg/kg + 900mg/kg toluene). One way-ANOVA. Data are presented as 
mean±SD. 

Based on Fig.2, the results of the ANOVA test 
on the examination of MDA activity showed no 
significant difference (p>0.05). There was an increase 
between G1 (3.60±1.18) and G2 (4.07±0.55), but the 
increase was not significant (p>0.05). 

Discussion

The results of this study indicate that the 
measurement of alanine aminotransferase (ALT) 
between G2 (68.40±4.77) is higher than G1 
(69.60±2.60). The results of One-Way ANOVA 
showed no significant difference between each 
group. These results follow the study of Tas, 
Ogeturk14, which stated an increase in ALT in white 
rats (Rattus norvegicus) with inhalation of toluene 
exposure15. This difference may occur because 
previous researchers used a larger dose of inhalation 
exposure16. There are antioxidant mechanisms in the 
body that can still prevent free radicals formed due 
to toluene17. Several studies have also stated that 
ALT activity can be used as a parameter to see liver 
damage18. ALT can be caused by the mechanism of 

the inability of antioxidants to reduce free radicals so 
that ROS are formed, which can cause damage to cell 
components and cause an increase in the excretion of 
ALT enzymes into blood vessels18,19.

Another important finding is that the body20 
can metabolize toluene, toluene binds to cytochrome 
p45021. It causes an increase in the formation 
of superoxide anion radicals in monooxygenase 
metabolism16, 22, an increase in superoxide anion 
radicals will be converted by the enzyme superoxide 
dismutase (SOD) into hydrogen peroxide23. When 
reacted with metal ions, hydrogen peroxide can cause 
Fenton and Haber Weiss reactions and cause more 
dangerous hydroxyl radicals24. In addition, the increase 
in free radicals causes oxidative stress conditions that 
will cause necrosisf25. Necrosis conditions can cause 
ALT excretion out into the blood vessels and increase 
ALT activity in blood vessels26.

The current study found that the administration 
of bean sprouts ethanol extract at G3 (69.40±18.20), 
G4 (69.40±13.70), and G5 (73.00±10.33) had no 
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significant effect (p> 0.05) on the ANOVA test. These 
results explain the administration of bean sprout 
extract has not been able to affect ALT activity. Mung 
bean sprouts contain flavonoid compounds that can be 
used as free radicals formed and prevent cell damage 
caused by free radicals27.

Results Measuring the average level of 
malondialdehyde (MDA) found that G2 (4.07±0.55) 
was higher than G1 (3.60±1.18). The results of 
the One-Way ANOVA test showed no significant 
differences in each group (p>0.05). These results 
follow the research of Iqbal, Mansyur28, which states 
that toluene can increase MDA levels but will be 
different from the study of Ayu, Tualeka29,which says 
that exposure to toluene requires large doses to cause 
an effect on MDA. Toluene can increase freeradicals. 
Free radicals can react with lipids to cause lipid 
peroxidation and produce MDA30. Exposure to 
toluene can cause an increase in free radicals and cause 
oxidative stress conditions. Research Coskun, Oter31, 
who researched the induction of 3000 ppm toluene, 
stated that oxidative stress levels significantly affect 
the increase in MDA levels. Examination of MDA 
levels is often with oxidative stress levels30,32.

The current study found that the administration 
of mung bean sprout extract in G3 was lower than 
in G2. Therefore, giving bean sprouts extract to G3 
can reduce MDA levels. The results of the One-Way 
ANOVA test stated that there was no significant 
difference (p>0.05) between G3 and G2. Bean sprouts 
contain flavonoid compounds that can reduce free 
radicals33. Research by El-Newry, Shaffie34 proves 
that flavonoids can make free radical scavengers 
to prevent the increase of free radicals in alcohol-
induced rats. 

Conclusion

Overall, this study showed that ethanol extract 
from mung bean sprouts could not reduce ALT and 

MDA in toluene-induced white rats.Endogenous 
antioxidant status in rats plays a vital role in increasing 
ALT and MDA in toluene treatment. This endogenous 
antioxidant can reduce free radicals caused by toluene 
induction. 
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