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ABSTRACT: Hyperuricemia is a condition of increased uric acid levels in the blood above normal limits that can cause pain or
soreness, which if not treated immediately will cause chronic gout, the formation of tofus, and severe kidney function disorders.
One plant that is thought to have anti-hyperuricemia effects is matoa leaves (Pometia pinnata J.R.Forst &; G.Forst) because they
contain secondary metabolite compounds, namely flavonoids. This study is an experimental study using 25 male white rats divided
into 5 treatment groups, namely group | (Na-CMC, negative control), group Il (Allopurinol, positive control 100 mg), group Il1, 1V,
and V were given matoa leaf ethanol extract (EEDM) with successive doses of 200 mg/kg body weight (BW), 400 mg/kg BW, and
800 mg/kg BW for 4 days. Test animals were induced with fresh chicken liver juice orally for 7 consecutive days and potassium
oxonate 250 mg/kg BW intraperitoneally on day 8. On the 9™ to 12t day, EEDM therapy was carried out. Measurement of uric acid
levels was carried out on days 0 (before treatment), 7, 8, and 12. The data were then processed statistically using Kruskal-Wallis
and the Mann-Whitney follow-up test. From the results of the study, it can be concluded that ethanol extract of matoa leaves has an
effect as anti-hyperuricemia with the most effective dose being 200 mg/kg BW.
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1. INTRODUCTION

Hyperuricemia is a condition that describes an increase in the concentration of uric acid in the body. High uric
acid levels in the blood above normal cause pain or burning (Kusuma et al., 2014). Hyperuricemia is a condition of (10%)
formation of uric acid levels or (90%) excretion of uric acid, and a combination of the two (Badulescu et al., 2014).
However, when uric acid levels exceed normal (hyperuricemia), gout will occur which, if not treated immediately, this
disease develop into chronic uric acid, forms tofus, and can cause severe kidney dysfunction and decreased quality of life
(Madoni, 2017; Lallo, 2018).

The prevalence of hyperuricemia has increased worldwide in developed and developing countries (Indrawan et al.,
2017). According to Riskesdas (2018), the prevalence of joint disease in Indonesia is 7.30%, while in South Sulawesi,
especially Makassar, the prevalence of hyperuricemia is 6.04% in women and 4.63% in men.

One drug that is still used to reduce uric acid levels is allopurinol. Allopurinol is still commonly used in several
countries, including Indonesia. Allopurinol is a drug that lowers uric acid levels by affecting the formation of purines into
uric acid, which prevents uric acid crystals from forming (Imbar et al., 2019). The use of allopurinol can cause side effects;
therefore, people turn to herbal medicine because it has several benefits. First, the side effects that exist in herbal plants
are relatively small if used correctly, with the right dose, time, and purpose. Second, medicinal plants have complementary
or synergistic factors (Harefa, 2020).

The use of plants as medicinal ingredients is closely related to the content of chemical compounds in these
medicinal plants, namely the active compounds contained therein (Fawwaz et al., 2023). Matoa plant (Pometia pinnata
J.R.Forst &; G.Forst) contains metabolites of alkaloids, saponins, tannins, flavonoids, phenolics, and terpenoids as well as
nutritious vitamins A, C, and E boost the immune system (Hamzah et al., 2021). Based on the description above, research
will be carried out with the aim of determining the anti-hyperuricemia effects of matoa leaf ethanol extract (EEDM) in
white male rats (Rattus novergicus) to add scientific data on the efficacy of medicinal plants.

2. EXPERIMENTAL SECTION

This research was conducted in an experimental laboratory. The parameters observed were uric acid levels in rats
as test animals. This research was conducted at the Biopharmaceutical Laboratory of the Faculty of Pharmacy, Indonesian
Muslim University Makassar. The population used in this study was the matoa plant obtained from Sorong City, West
Papua.

2.1. General

The tools used in this study were aluminum foil, stirring rod, stretcher spoon, iron spoon, glass funnel (Pyrex®,
Japan), beaker (Pyrex®, Japan), measuring cup (Pyrex®, Japan), measuring flask (Pyrex®, Japan), porcelain dish, sterile
scissors, mortar and pestle, parchment paper, digital scales (Starco BCE8), mouse oral sonde, uric acid measuring device
(Nesco®MultiCheck). The materials used in this study were matoa leaves, male rat test animals, chicken liver juice,
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potassium oxonate, allopurinol (Merck, Germany), aquadest, 96% ethanol, Na-CMC 1%, and uric acid strips
(Nesco®MultiCheck).

2.2. Methods

A total of 25 rats were divided into 5 groups, each consisting of 5 rats. Group | was negative control given Na-
CMC 1%, group Il was positive control (allopurinol) with a dose of 100 mg/kg body weight (BW), group IlI, 1V, and V
were an EEDM treatment with a dose of 200, 400, 800 mg/kg BW. An initial measurement (TO) of uric acid levels was
carried out using the Nesco® MultiCheck strips. Induction of hyperuricemia by giving chicken liver juice orally to test
animals for 7 consecutive days. On the 8™ day, potassium oxonate was induced with a dose of 250 mg/kg BW
intraperitoneally with an administration volume of 2 mL/200 g BW. EEDM therapy was carried out on day 8 (2 hours
after measuring uric acid levels) until day 12. Measurement of uric acid levels was carried out 2 hours after induction of
potassium oxonate on days 0O, 7, 8, and 12.

3. RESULTS AND DISCUSSION

The method used in this study was to measure uric acid levels in rats using the Nesco®MultiCheck tool. Chicken
liver juice was induced orally through the mouth of rats for 7 consecutive days and potassium oxonate was intraperitoneal.
The reason for using chicken liver juice is because it contains lots of purines, high levels of purines in the blood stimulate
the production of uric acid through the enzyme xanthine oxidase (Kristiani et al., 2013). At the same time, potassium
oxonate is an inhibitor of the uricase enzyme which inhibits the activity of the uricase enzyme in the liver and produces
excess uric acid in the blood of rat test animals. The uricase enzyme converts uric acid into allantoin whose function is
easily excreted compared to uric acid. When the uricase enzyme is inhibited, uric acid levels increase (Dira and Harmely,
2014).

Matoa leaves contain secondary metabolite compounds such as containing secondary metabolite compounds of
the flavonoid group, polyphenol tannins, alkaloids, and terpenoids which have very high pharmacological effects
including antibacterial, antioxidant, and antifungal (Rossalinda et al., 2021). The mechanism of action of flavonoids as
anti-hyperuricemia compounds inhibits the activity of the xanthine oxidase enzyme in purine bases so that uric acid
production will decrease (Harmanto, 2005; Ika et al., 2017).

The test animals used in this study were white male rats. Test animals were divided into 5 groups with 5 animals
per group. Group | Na CMC 1%, group Il was given Allopurinol suspension 100 mg, group I1, 1V, and V were given a
suspension of matoa leaf ethanol extract (EEDM) with dose variants of 200 mg/kg BW; 400 mg/kg BW; and 800 mg/kg
BW. Before starting the test animal treatment, baseline uric acid (TO) levels were measured and then each group of test
animals was induced with fresh chicken liver juice for 7 consecutive days. On day 8 induced potassium oxonate 250
mg/kg intraperitoneal body weight. The administration of EEDM drugs and therapy is carried out from the 8th to the 12th
day. Measurement of uric acid levels was done on day 0 before treatment, 7, 8, and 12. From the results of measuring uric
asthma levels, uric acid levels were obtained in rat test animals, namely initial, induction, and therapy can be seen in
Table 1.

Table 1. Results of measurement of uric acid levels in early, induction, and therapeutic rat test animals

Treatment Group Average Measurement of Uric Acid Levels (mg/dL)

Early + SD Induction + SD Therapeutic + SD
Group | Negative Control (Na-CMC) 3.80 £ 0.65 6.20 £2.33 5.26 £2.82
Gr(f’;‘lﬁ’ogu'??:gli‘{%g;rg)ro' 3.66 +0.83 6.10+1.10 3.13+185
Group Il (EEDM 200 mg/kg BW) 3.60 £0.45 7.93+£2.32 6.00 £ 2.28
Group IV (EEDM 400 mg/kg BW) 3.80 +0.10 8.46 +1.36 6.03 +3.25
Group V (EEDM 800 mg/kg BW) 4.10 +0.173 9.10 +£9.00 14.13 +5.75

From the measurement data obtained, quantitative data is made as Area Under Curve (AUC) in Table 2. Based on
the results obtained from Table 2 average AUC can be seen the largest AUC result is group V EEDM 800 mg/kg BW
and the smallest positive control group is Allopurinol. The greater the AUC value, the smaller the effect of EEDM 800
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mg/kg BW to reduce uric acid levels (Angkuna et al., 2019). This showed that ethanol extract of matoa leaves dose 200
mg/kg BW had almost the same anti-hyperuricemia effect as the positive control Allopurinol. Data from each treatment
group were then statistically processed using the Kruskal-Wallis test. These observations show a significance value of
0.048 (p<0.05), which means data distribution in a normally distributed sample. The analysis continued to the Mann-
Whitney follow-up test to see differences between treatment groups.

Table 2. Average total AUC score of the treatment group

Treatment Group AUC Value Average
5.8
6.0 5.73
55
4.7
Positive Control (Allopurinol) 3.1 4.61
6.1
6.1
EEDM 200 mg/kg BW 8.7 6.96
6.1
7.1
EEDM 400 mg/kg BW 5.8 7.25
8.9
6.3
EEDM 800 mg/kg BW 8.8 11.61
19.8

Negative Control
(Na CMC)

The results of the Mann-Whitney test showed that group | Na-CMC against group 111 (EEDM 200 mg/kg BW) and
group V (EEDM 800 mg/kg BW) showed significantly different results with values (p < 0.05). This means that Na-CMC
has no effect in reducing uric acid levels. In group I, Allopurinol's positive control of group Na-CMC and group IV
(EEDM 400 mg/kg BW) showed results that did not differ markedly from the value (p>0.05), this means that allopurinol,
Na-CMC and group IV (EEDM 400 mg/kg BW) statistically had no effect in reducing urate asthma levels. Group |11
(EEDM 200 mg/kg BW) showed results that were not significantly different from group 1V (EEDM 400 mg/kg BW) and
group V (EEDM 800 mg/kg BW), but against group Na-CMC and allopurinol showed significantly different results with
values (p > 0.05) this means that group 111 (EEDM 200 mg/kg BW), group IV (EEDM 400 mg/kg BW) and group V
(EEDM 800 mg/kg BW) have the same effect in reducing uric acid levels.

Based on the results of research that has been conducted show that the dose of ethanol extract of matoa leaves that
is effective in reducing uric acid levels is a dose of 200 mg/kg BW. It is suspected that matoa leaf ethanol extract contains
flavonoid compounds that act as anti-hyperuricemia compounds by inhibiting the activity of xanthine oxidase enzyme in
purine bases to reduce uric acid levels (Harmanto, 2005; Ika et al., 2017).

4. CONCLUSION

Based on the results of the anti-hyperuricemia effect test of matoa leaf in male rats, it can be concluded that EEDM
has an anti-hyperuricemia effect on male rats with the most optimal dose in reducing uric acid levels is a dose of 200
mg/kg BW.
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