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Abstract

Antioxidants are substances counteracting the effects of free radicals. Antioxidants are formed
in several forms, encompassing vitamins, minerals, and phytochemicals. Genjer or yellow
velvet leaves (Limnocharis Flava) is an aquatic plant potentially beneficial alternative to natural
antioxidants. This study aims to measure the antioxidant effect from the yellow velvetleaf
ethanol extract on malondialdehyde (MDA) activities in livers of diabetic rats (Ratfus
novergicus) induced by alloxan in three different doses. The tested animals were randomly
divided into five groups comprising six white rats previously induced with alloxan by intra-
peritoneal injection. Group 1 was the negative control provided 0.5% CMC Na while group 2
was a positive control administered 0.45 mg glibenclamide. On the other hand, groups 3, 4, and
5 were the experimental groups that provided the extract of yellow velvetleaf as many as 32.5
mg/kg body weight (BW) ethanol, 65 mg/kg BW ethanol extract, and 130 mg/kg BW,
respectively. Furthermore, the extracts were administered once on the 7th, 14th, and 21st days;
the parameters observed were MDA activities in the rats’ livers. The Thiobarbituric Acid
Reactive Substances (TBARs) method was then employed to investigate these actions. The one-
way ANOVA was administered to examine the acquired data from the examination, followed by
a post hoc test. The average points of the MDA level from group 1 to group 5 were 10.78 0.33,
3.71 + 0.19, 7.25 + 0.26, 5.76 + 0.25, and 4.01 + 0.22, correspondingly, according to the results.
The one-way ANOVA test revealed that MDA levels in each test group were significantly
different (p 0.05). Based on these findings, it may be concluded that feeding ethanol extract
from yellow velvet leaves to diabetic rats reduces MDA levels in their livers, therefore
preserving cells from harm.
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1. INTRODUCTION

Metabolic disease such as diabetes mellitus (DM) is a disease characterized by a
high blood glucose level (hyperglycemia) due to insulin work disruption. This kind of
disorder is affected by several factors and indicated by symptoms such as
hyperglycemia and metabolism disorders of carbohydrates, fat, and protein. A lack of
insulin secretion, insulin actions, and glucose transporter results in the development of
such a disease (Maulana, 2009).

Multiple organ failures in chronic hyperglycemic diabetes are associated with
long-term damage to kidneys, nerves, blood vessels, eyes, and the heart (Prawitasari,
2019). The failure of the pancreas to secrete insulin, which transforms carbohydrates,
fats, and proteins into energy, causes this damage. Insulin is the hormone in charge of
regulating blood sugar levels (American Dental Association, 2010; American Dental
Association, 2011; American Dental Association, 2015).

One of the most reactive radicals is the hydroxyl radical. The lipid membrane will
react with this radical to generate Malondialdehyde (MDA) compounds if it comes into
contact with it (Oyenihi, et al., 2015). Furthermore, the hydroxyl radical can permeate
through cell membranes and is exceedingly hazardous. Malondialdehyde is a lipid
peroxidation end product that is employed to measure oxidative stress and the risk of
problems in diabetes mellitus. Molecular changes in diverse tissues are the result of
oxidative stress, and this state produces an imbalance between the increased generation
of free radicals and the formation of protective (endogenous) antioxidants (Widyawati,
2016). As a result of this imbalance, oxidative damage occurs, raising the risk of
complications in diabetes mellitus (Mahreen, et al., 2010).

The liver is an organ which is responsible for the gluconeogenesis and
glycogenesis processes (Rajendiran, et al., 2018). When insulin resistance occurs, both
processes are disrupted and cause hyperglycemia. Hyperglycemia triggers reactive
oxygen species (ROS) to re-form (Aprilia, et al., 2018). One of the prior targets of ROS
is lipid; when hepatic insulin resistance occurs, numerous lipids accumulate in
hepatocyte cells. The hepatocellular lipids acquiring approximately 5.5% are considered
nonalcoholic fatty liver (NAFL), a manifestation of DM (Szendroedi, et al., 2012).ROS
is able to attack polyunsaturated fatty acids (PUFA), hence, the final product is
generated in the form of reactive aldehyde compounds such as Malondialdehyde
(MDA) (Tiwari, et al, 2013). Antioxidants can prohibit MDA formation. The
antioxidant capacity of DM is reduced, necessitating the use of external antioxidants
(Marra, et al.,, 2002). According to Maisuthisakul, et al., (2008), L. Flava contains
phenolics of up to 5.4 mg GAE/g dry weight and flavonoids of up to 3.7 mg RE/g dry
weight in Thailand. Yellow velvetleaf (L. Flava) is an aquatic plant that has the
potential to be one of the natural antioxidants that may successfully combat free
radicals.

The objective of this study is to investigate the effects of the ethanol extract from
yellow velvetleaves upon MDA activities in the livers of diabetic rats induced by
alloxan, hence scientific information about an alternative natural antioxidant in diabetes
mellitus therapy.

2.  RESEARCH METHOD
This experimental laboratory research employed diabetic white rats. The rats were
the 2-3 months albino lab rats weighing 200-300 grams, randomly divided into five
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groups. Each group was comprised of 6 rats. The positive control group was provided
0.45 mg glibenclamide. The negative control group was 0.5% CMC Na, and three
testing groups were provided 32.5 mg/kg BW/kg, 65 mg/kg BW 130 mg/kg BW of
yellow velvetleaf extracts, respectively. Previously, all rats were provided alloxan by
intraperitoneal injection. Each group was supplied treatment according to their
respective groups on the 7th, 14th, and 21st weeks. Furthermore, the antioxidant activity
tests of MDA activities were performed employing the Thiobarbituric Acid Reactive
Substances (TBARs) method. The data were then collected and analyzed statistically,
administering the one-way ANOVA.

The tools utilized in this research were syringes (Terumo), 500 ml beaker glass
(Pyrex), analytical scales (Mettlertoledo), 10 ml and 25 ml measuring flasks (Pyrex),
glucometers (easy touch), porcelain dishes (Haldenwanger), mortars and stampers
(Haldenwanger), stirring rods (pyrex), a rotary evaporator (Scilogex), test tubes (Pyrex),
TLC vessels (Macherey Nagel), TLC plate silica gel 60 F254 (Merck), an oven
(Cosmos), measuring cups (Pyrex), glass pipettes (Pyrex), and spectrophotometers
(Shimadzu).

The yellow velvetleaf powder, which included 10% moisture, weighed 500
grams. The powder was then placed in a closed vessel and macerated for four days in 2
liters of 70% ethanol, rotating it back and forth. After that, the sample was concentrated
in a rotary evaporator at 400°C until a thick extract was obtained.

There are 30 white labs in all. The rats were separated into five groups, each
weighing 200 grams. On the 7th, 14th, and 28th days, the experimental animals were
provided the following treatments: group 1 received 0.5 ml Na CMC suspension as a
placebo, group 2 received glibenclamide 0.45 mg as a positive control, and groups 3, 4,
and 5 obtained yellow velvetleaf extracts at doses of 32.5 per kg/BW, 65 per kg/BW,
and 130 per kg/BW, respectively. Afterward, all animals were provided 120 mg/kg BW
alloxan injections to induce diabetes.

All test animals were decapitated, and their livers were obtained. The livers were
then washed with a physiological 0.9% NaCl solution and chopped under cold
conditions. The resulting homogenate was centrifuged at 4000 rpm for 10 minutes until
a clear supernatant was collected. The clear supernatant was employed for the MDA
testing. In the next process, as many as 0.75 ml H2PO4 was placed in the polypropylene
tube containing thiobarbituric acid TBA, and 0.05 ml liver sample and 0.45 ml distilled
water were administered. This mixture was mixed for 2 minutes before being heated in
a water bath at 1000 C for 60 minutes and then cooled in an ice bath. The solution was
then transferred from the ice bath to Sep-Park 18, where the MDA values were
measured using a spectrophotometer at 532 nm.

Five series of MDA standard concentration were produced (0, 0.375, 0.75, 1.5 and
3) and the absorbance was calculated by employing a spectrophotometer (0.021, 0.037,
0.068, 0.151, and 0.242). Based on the regression analysis, the equation Y = -0.1479 +
12.45 x was obtained. The absorbancy of the MDA sample was then assessed and
substituted in the equation above to formulate MDA levels in nmol/g. This research has
received ethical permission from the Medical/Health Research Bioethics Commission,
Faculty of Health, Sultan Agung Islamic  University Semarang No.
298/1X/2020/Bioethical Commission.
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3.  RESULTS AND DISCUSSION

Based on the regression analysis of MDA levels in diabetic rats induced by
alloxan, the levels of treatment groups were presented in table 1. These data were then
analyzed statistically by employing the one-way ANOVA to identify the differences
among the treatment groups.

Table 1.The decreased MDA levels in the treatment groups to the control groups

Groups Average + SD (nmol/g) p-value
Negative control 10.78 + 0.33
Positive control 3.71 +0.19
3.25 mg/kg bw 7.25+0.26 0.05
65 mg/kg bw 5.76 + 0.25
130 mg/kg bw 4.01 +0.22

The parameter malondialdehyde (MDA) is employed to measure the extent of
tissue damage induced by free radicals. MDA enzyme levels in liver homogenates that
had been treated with the extract for 21 days were tested to examine the capacity of the
yellow velvetleaf ethanol extract to increase antioxidant activities. Alloxan was utilized
as the free radical agent in this investigation to generate oxidative damage to the
pancreas of rats. Alloxan injections of 120-150 mg/kg BW resulted in hyperglycemic
rats. This chemical can cause diabetes mellitus in experimental animals if they have
diabetes mellitus type I symptoms comparable to those seen in people (Yuriska, 2009).
Furthermore, hyperglycemia promotes the generation of free radicals.

On the other hand, glibenclamide, employed in the positive control, increases the
release of insulin from the pancreas and causes glucose to enter the muscles, which
decreases the glucose level in the blood. Glibenclamide also created the balance in the
pancreas and created the defense against endogenous enzymes able to neutralize free
radicals, as evidenced by the decreased levels of MDA. Flavonoids, alkaloids, and
saponins are compounds considered to possess antioxidant activities. Antioxidants in
flavonoids occur because the hydroxyl group is attached to the aromatic carbon ring.
Hence, it is able to capture free radicals resulting from the reaction of fat peroxidation.
Moreover, flavonoid compounds release one hydrogen atom to stabilize the proxy fat
radical (Hamid, 2010). Giorgio, (2000) asserted that the ability of flavonoids has been
extensively studied recently, and it is identified that flavonoids can change or reduce
free radicals, which is functioning as anti-free radicals.

The liver plays a significant role in the detoxification process. Thus, it is
necessary to measure MDA levels to determine oxidative damage. The liver desaturated
fatty acids to provide unsaturated fatty acids, which are sensitive to free radical
compounds (Zacharia, et al., 2012). Given the yellow velvetleaf extracts, the treatment
groups possessed significantly lower MDA levels than the negative control provided
0.5% (K-) CMC NA. The high levels of MDA in the negative control indicate that there
has been oxidative stress decreasing antioxidant enzyme activities. The high levels of
MDA in the negative control create an imbalance between oxidative compounds and
endogenous antioxidant components, which affects oxidative stress and reduces
antioxidant activities. Therefore, such a condition leads to liver cell damage which
diminishes the liver’s ability to neutralize the harmful compounds. There was a
significant difference in the decreased MDA levels in the treatment groups compared to
the negative control (p <0.05). It indicates that the yellow velvetleaf extract is able to
inhibit MDA formation in the liver, hence lowering the MDA level. This fact is also in
accordance with the research conducted by Lee, et al., (2011), which revealed that
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providing the ethanol extract of yellow velvetleaf to rats can reduce MDA levels in the
liver and increase the endogenous antioxidant enzyme SOD (Superoxide dismutase).

Thus, there was no significant difference in lowered liver MDA levels between all

treatment groups and the positive control (p> 0.05) based on the Post Hoc LSD test

findings and the Tukey's test. After 21 days of treatment, the ethanol extract of yellow

velvetleaf (Limnocharis Flava) and glibenclamide administered to the positive control

both reduced MDA levels in the liver.

4. CONCLUSION

The researchers discovered that feeding the ethanol extract of yellow velvet leaves
(Limnocharis Flava) to alloxan-induced diabetic mice reduces liver MDA levels, with
the highest beneficial dose being 130 mg/kg BW (4.01+0.22 nmol/g). The decrease in
MDA levels is a measure of antioxidant activity. Therefore the lower the MDA level,
the higher the antioxidant activity.
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