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ABSTRACT

Binahong (Anredera cordifolia (Ten.) Steenis) is empirically used to treat burns, rheumatism, gout, typhoid, and stroke.
Binahong leaves contain flavonoids that have an antioxidant effect. This study aimed to identify and test binahong leaf
flavonoid compounds’ antioxidant properties in reducing uric acid levels. This study began by producing binahong leaf
extract and then identifying the flavonoid content with a phytochemical test. The results indicated that the binahong leaf
extract contained antioxidant flavonoid compounds. The data were followed by testing flavonoid activity in lowering uric
acid levels. This study used male white Wistar rats, of which the uric acid was induced by chicken liver juice. The animals
used in the test were 25 rats divided into five groups (i.e., negative control group, positive control group, and treatment
groups with dose 1, dose Il, and dose IlI). In each group, there were five male white rats. This study was a laboratory
experiment using a pre-test post-test design with control groups (pre-test post-test control group design), where the grouping
was done based on a randomized group design. By using statistical tests, the results obtained showed that there was a
significant decrease of uric acid levels in the positive control group and the treatment group. In conclusion, binahong leaf
ethanolic extract can reduce blood uric acid levels induced by chicken liver juice in male white Wistar rats.
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Highlights:

1. Antioxidant flavonoid compounds can be found in binahong leaf extract.
2. Binahong leaf extract is as effective as allupurinol in reducing uric acid levels.

INTRODUCTION

Gout arthritis is an inflammatory disease caused by
the accumulation of uric acid crystals in synovial
fluid and other tissues. Generally, the clinical
manifestations of gout are pain, stiffness, and
swelling in the joints. Gout usually occurs in the big
toe, ankle, heel, elbow, wrist, and finger joints.
Hyperuricemia is an early occurrence of gout, with
increased blood uric acid levels reaching more
than 7.0 mg/dl. The higher the uric acid level, the
higher the risk of gout. Uric acid levels are
influenced by age, sex, weight, and serum creatinine
levels (Ragab et al. 2017, Centers for Disease
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Control and Prevention 2020).

The hyperuricemia incidence varies in each country.
The asymptomatic hyperuricemia prevalence rate is
5% in the United States, 6.6% in England, and 8%
in Scotland. In New Zealand, hyperuricemia is more
common among Maori men (27.1%) compared to
European men (9.4%). In a study conducted among
Atayal people in Taiwan, it was found that 41.4% of
342 residents over 18 years old had hyperuricemia
(George & Minter 2022).

The specific prevalence of hyperuricemia in
Indonesia is unknown, but the data from several
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studies in various regions showed a high incidence.
The incidence of hyperuricemia in Sinjai, South
Sulawesi, was 10% in men and 4% in women
(Manampiring 2010). A survey conducted on 4,683
samples aged between 15-45 years in Bandungan,
Central Java, found that the prevalence of
hyperuricemia was 24.3% in men and 11.7% in
women (Ladeska et al. 2018). The proportion of
hyperuricemia in Tegal increased from 5.7% in 2007
to 8.7% in 2008. In the 2008 medical record data
from Kardinah General Hospital, 40% of 1,068
patients who had their uric acid levels checked
suffered from hyperuricemia (Prabawa 2019).

Hyperuricemia is an increase in blood uric acid
above normal levels. Increased synthesis of purines

into uric acid (overproduction) or decreased
elimination of wuric acid by the Kkidneys
(underexcretion) can lead to hyperuricemia

(Maiuolo et al. 2016). Unfavorable lifestyles, such
as high purine intake and alcohol consumption,
affect the incidence of gout. Genetic disorders of
metabolism also play a role in causing excess uric
acid production or decreasing uric acid excretion
(Kanbay et al. 2016).

Treatment of gout is divided into acute attack
management and chronic attack treatment. There are
mainly three stages in the treatment of this disease:
1) overcoming acute attacks, 2) reducing uric acid
levels to prevent the accumulation of uric acid
crystals in the tissues and joints, and 3) using
hypouricemic drugs to prevent hyperuricemia and
gout from worsening. Patients must comprehend the
fundamentals of therapy in order for gout treatment
to be effective. Avoiding risk factors that can trigger
attacks is an essential part in the management of this
disease (Engel et al. 2017).

Allopurinol is the hypouricemic drug of choice for
treating chronic gout caused by the overproduction
of uric acid. Whereas, probenecid is the uricosuric
drug of choice for treating gout caused by
underexcretion of uric acid. Allopurinol functions
as an inhibitor of xanthine oxidoreductase, an
enzyme that prevents the formation of uric acid
crystals by xanthine oxidase (Seth et al. 2014).
However, allopurinol has various side effects,
including hepatitis, gastrointestinal intolerance, and
allergic reactions. Therefore, a new inhibitor of
xanthine oxidoreductase as an alternative to
allopurinol is needed (Qurie et al. 2022).

The main objective of this research was to find a new
xanthine oxidoreductase inhibitor, with the same
inhibitory activity as allopurinol and fewer side
effects. The idea used was that utilizing natural
ingredients is known to be safer for human
consumption (Astini et al. 2017, Asari &
Sugiyanta 2021). Indonesia's abundant biodiversity,
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if applied with the proper technology, can provide a
competitive advantage in the global competition,
particularly in the use of traditional medicinal plants
(Hamdan et al. 2019, Astuti et al. 2020).

Binahong, also known as Madeira vine or mignonette
vine, is one of Indonesia's abundant medicinal plants.
Empirically almost all parts of binahong plant can be
used for treatment, including lung disease, diabetes
mellitus, hemorrhoids, dysentery, burns, and gout
(Sakti et al. 2019). The plants contain many active
compounds such as flavonoids (Dadiono &
Andayani 2022). These compounds are abundant in
binahong leaves, where leaf fertility is advantageous
for obtaining high levels of active compounds
(Rohani 2021). Antioxidant flavonoids can inhibit
xanthine oxidase activity, thereby preventing the
formation of uric acid. In addition to flavonoids,
oleanolic acid has anti-inflammatory properties
(Serrano et al. 2020). The active compounds in
binahong are believed to be an alternative
hypouricemic drug that reduce uric acid levels with
fewer side effects than synthetic drugs like
allopurinol (Engel et al. 2017).

MATERIALS AND METHODS

This study was a laboratory experiment employing a
pre-test post-test design with control groups, where
the grouping was determined by a randomized block
design and the sample size was determined by a
completely randomized design. This study employed
male Wistar-strain white rats (Rattus norvegicus).
The rats were randomly divided into five groups. All
groups received the same diet for seven days to
induce an increase in uric acid levels. Each group was
fed chicken liver juice, pellets, and drinking water
during the study (Sakti et al. 2019).

The minimum sample size was determined using the
Federer formula as follows: (n-1)(t-1)>15. The
number of the treatment groups is symbolized by “n”,
while the number of replications or number of
samples per group is symbolized by “t”. In this
experiment, the minimum number of samples
required per group was as follows: (n-1)(5-1)>15;
t=5. It produced a result of n>4.75, with t=5. Based
on the calculation, the number of samples per group
must exceed 4.75. Therefore, five rats per group were
utilized in this study. A total of 25 rats were required
for the five groups studied. The rats were considered
hyperuricemic when their blood uric acid levels
exceeded 3.0 mg/dl (Engel et al. 2017).

The administration of binahong leaf extracts is
classified into low, medium, and high doses. The
dosage for the extract administration in humans was
50 mg/kg bw for the low dose, 100 mg/kg bw for the
medium dose, and 200 mg/kg bw for the high dose.
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These doses were converted for animal
administration using the following method:
converted dose for the test animal=absolute dose x
conversion value. The conversion value for the rats
in this study was 0.01836. The following are the
results of the formula that served as a reference for
conducting this experiment: 0.9 mg for the low dose
(dose 1), 1.8 mg for the medium dose (dose I1), and
3.6 mg for the high dose (dose IlI). Distilled water
was used to liquify the extracts, which were then
administered orally using a gastric probe (Sakti et al.
2019).

The standard therapeutic dose of allopurinol for
hyperuricemia in the general population is 300 mg/50
kg bw. Therefore, the allopurinol dose for humans as
a reference in this research was 300 mg per day. The
conversion value for dose conversion between
human and rats was 0.01836. The converted
allopurinol dose for the rats was 5.4 mg/200 g bw
(Sakti et al. 2019).

Twenty-five rats, previously divided into five groups
with each group consisted of five rats, were induced
by chicken liver juice. Chicken liver contains
purines of 150-1,000 mg/100 g. The chicken liver
juice dose was 3 ml/200 g bw, adjusted to the
maximum fluid intake capacity of the rats, which
was 5 ml/200 g bw. Group I (positive control group)
was fed chicken liver juice, distilled water, and
allopurinol with a dose of 5.4 mg/kg bw. Group Il
(negative control group) was fed chicken liver juice
and distilled water. Group Il (treatment group 1)
was fed chicken liver juice, distilled water, and
binahong leaf extract with a dose of 0.9 mg. Group
IV (treatment group I1) was fed chicken liver juice,
distilled water, and binahong leaf extract with a dose
of 1.8 mg. Group V (treatment group II1) was fed
chicken liver juice, distilled water, and binahong
leaf extract with a dose of 3.6 mg (Ladeska et al.
2018).

The normal distribution of the data obtained was
assessed using one-sample Kolmogorov-Smirnov
test and the Shapiro-Wilk test, while the
homogeneity of the data was assessed using using
the Levene test. If these two conditions were met, a
one-way ANOVA test would be performed to
determine whether or not there was a significant
difference among the treatment groups (Ladeska et
al. 2018). If there was a significant difference, then
a difference test using the Duncan method would be
conducted. However, if one or both of these tests
were not met, the analysis would be carried out using
the Kruskal-Wallis test. Povidone-iodine was used
to close and dry the wound from a previous blood
draw on the tail. After blood samples were taken, the
experimental animals were returned to their cages
(Sakti et al. 2019).
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RESULTS

Data on the blood uric acid levels before and after the
experiment from all groups were tested using the
Smirnov test for data normality and the Levene test
for homogeneity. The data are normally distributed
and equal in variances if p=0.05 in each test. One-
way ANOVA test can be conducted on normally
distributed and homogeneous data. If p=0.05 in the
ANOVA test, then a difference test must be carried
out using the Duncan method.
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Figure 1. Average results of uric
acid levels in all groups.

The analysis of the data resulted in a significance
value of 0.05, so the data were considered
homogenous. The decrease in uric acid levels in the
rats from all groups was normally distributed.
Therefore, the data can be continued to be analyzed
in the ANOVA test.

Table 1. Results of the ANOVA test
on data of the rats’ uric acid levels.

F table F table
F Count 0.05 0.01 p-value
3.846 2.87 4.43 0.018

The results of the ANOVA test (p<0.05) indicated
that uric acid levels in the control and treatment
groups decreased significantly after treatment, with
the calculated F value exceeding the F table value.
The data showed a significant decrease, so a
difference test using the Duncan method was
conducted. The purpose of the difference test was to
compare the differences among the animal groups.

The conclusion from the analysis results was that the
decrease in uric acid levels among the negative
control group, the positive control group, and the
treatment groups differed significantly. However, the
decrease in uric acid levels between the positive
control group and the treatment groups did not differ
significantly (p>0.05). The treatment group | with the
highest dose of binahong leaf extract demonstrated
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the greatest reduction in uric acid levels. The positive
control group, treatment group I, and treatment
group 111 followed suit.

Table 2. Results of the least significant
difference test using the Duncan method.
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Group N 1 2

Negative control 5 1.300

Treatment | 5 5.140
Treatment Il 5 5.680
Positive control 5 6.000
Treatment 111 5 7.400
P-value 1.000 0.223

DISCUSSION

The results of this study showed an increase in uric
acid levels among the rats in the control and
treatment groups after being fed chicken liver juice
for seven days. It was because chicken liver juice
contains high levels of purines, which triggered
xanthine oxidase to catalyze the formation of uric
acid. Binahong leaf extract administration could
reduce uric acid levels of experimental animals, i.e.,
male white rats (Rattus norvegicus) induced by
chicken liver juice. The results of the ANOVA test
(p<0.05) proved that there was a significant average
difference between the control and treatment groups.
The presence of essential compounds in binahong,
such as flavonoids, was assumed to play a role in
lowering uric acid levels (Darmawan & Hidayati
2020).

This research is also supported by several other
studies. Ablat & Mohamad (2018) reported in their
study that flavonoids reduce uric acid levels by
inhibiting the enzyme xanthine oxidase, which is
responsible for the formation of uric acid. The types
of flavonoids that can inhibit the activity of xanthine
oxidase are quercetin, myricetin, kaempferol,
luteolin, apigenin, and chrysin. Nadinah, as cited by
Martha & Zummah (2018), stated that luteolin and
apigenin can work as xanthine oxidase inhibitors
with similar performance as allopurinol.

Allopurinol was used as a comparison drug because
it is a modern medication commonly used to reduce
uric acid levels. It is believed that this nucleic acid
derivative can inhibit the production of uric acid.
This inhibitory mechanism of allopurinol is used to
maintain stable uric acid synthesis. With binahong
leaf extract, the flavonoids and xanthine oxidase
interact to make the bonds loose, then stabilize the
xanthine oxidase (Martha & Zummah 2018).
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The normality test (one-sample Kolmogorov-
Smirnov test) showed that the data on the blood uric
acid levels of all groups were normally distributed
(p=0.05). The homogeneity test (Levene test)
showed homogeneous variance (p>0.05). The
analysis can be continued with an ANOVA test. If
p=<0.05, a difference test can be carried out using the
least significant difference and Duncan method.

In the difference test for all groups, the positive
control group and treatment groups showed a
significant difference (p<0.05) from the negative
control group. All treatment groups showed no
significant difference (p>0.05) from the positive
control group. Even though the blood uric acid levels
in all treatment groups and the positive control group
were not normal, there was a decrease in uric acid
levels compared to the negative control, and the the
results in all treatment groups were comparable to
that of the positive control group. Based on the
findings of this study, it can be concluded that
increasing the dose concentration of the binahong leaf
ethanolic extract correlates significantly with the
extract's efficacy in lowering total cholesterol levels.
The treatment groups I, II, and IlIl showed a
significant difference in the reduction of total
cholesterol levels. Comparing the decrease in uric
acid levels between the treatment and control groups
illustrated this point.

Strength and limitations

The study provides an insight on the identification
and testing the of antioxidant activity of binahong
leaf flavonoid compounds in reducing uric acid levels
and discovering a novel xanthine oxidoreductase
inhibitor that has the same inhibitory effect as
allopurinol but with fewer adverse effects. The study
about binahong has not been widely explored in a lot
of other studies.

CONCLUSION

The administration of binahong (Anredera cordifolia
(Ten.) Steenis.) leaf extract for three days can
decrease uric acid levels. Binahong extract’s
effectiveness in reducing uric acid levels is
comparable to that of allopurinol, and it is even more
effective at the third dose. The higher the binahong
leaf extract dose administered, the bigger the
reduction in uric acid levels.
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