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Abstract

Background: Hyperuricemia, resulting from excessive uric acid levels, can trigger chronic inflammation and
increase the risk of gout. Conventional therapies such as allopurinol are associated with adverse effects,
highlighting the need for natural alternatives. Renggak leaves (Amomum dealbatum Roxb.), an endemic plant
from Lombok rich in flavonoids, have potential as xanthine oxidase inhibitors but remain underexplored.
Objective: To evaluate the antihyperuricemic effect of renggak leaf extract in male white mice, determine the
optimal dosage, and compare its efficacy with allopurinol. Methods: This study employed a pretest-posttest
control group design. Hyperuricemia was induced using chicken liver juice administered for 14 days. The
animals were divided into five groups: negative control (1% CMC-Na), positive control (allopurinol 10 mg/kg
BW), and three extract-treated groups (50, 250, and 500 mg/kg BW), which received the extract for 21 days.
Results: All extract doses significantly reduced uric acid levels (P < 0.05). The 500 mg/kg BW dose was the
most effective (44.54% reduction), showing no significant difference compared to allopurinol (48.52%; p =
0.490). The effect is presumed to occur through xanthine oxidase inhibition by flavonoids. Conclusion:
Renggak leaf extract, particularly at a dose of 500 mg/kgBW, shows potential as an alternative therapy for
hyperuricemia with efficacy comparable to allopurinol. However, further studies such as toxicity tests,
pharmacokinetic evaluations, and clinical trials are needed to validate its broader application.

Keywords: Hyperuricemia, Amomum dealbatum, Flavonoids, Effective Dose, Herbal Therapy.

Abstrak

Latar Belakang: Hiperurisemia, akibat kadar asam urat berlebihan, memicu peradangan kronis dan risiko
gout. Terapi konvensional seperti allopurinol memiliki efek samping, sehingga perlu alternatif alami. Daun
renggak (Amomum dealbatum Roxb.), tumbuhan endemik Lombok yang kaya flavonoid, berpotensi sebagai
inhibitor xanthine oxidase namun belum banyak diteliti. Tujuan: Mengevaluasi efek antihiperurisemia
ekstrak daun renggak pada mencit putih jantan, menentukan dosis optimal, serta membandingkan
efektivitasnya dengan allopurinol. Metode: Penelitian menggunakan desain pretest-posttest control group
dengan induksi hiperurisemia menggunakan jus hati ayam selama 14 hari. Lima kelompok terdiri atas kontrol
negatif (CMC-Na 1%), kontrol positif (allopurinol 10 mg/kgBB), dan tiga kelompok ekstrak (50, 250, 500
mg/kgBB) yang diberikan selama 21 hari. Hasil: Semua dosis ekstrak menurunkan asam urat secara signifikan
(P <0,05). Dosis 500 mg/kgBB paling efektif (penurunan 44,54%), tidak berbeda signifikan dengan allopurinol
(48,52%; p = 0,490). Efek ini diduga melalui inhibisi xanthine oxidase oleh flavonoid. Kesimpulan: Ekstrak
daun renggak, terutama pada dosis 500 mg/kgBB, berpotensi sebagai terapi alternatif hiperurisemia dengan
efektivitas yang setara dengan allopurinol. Namun, diperlukan penelitian lanjutan seperti uji toksisitas,
farmakokinetik, dan uji klinis untuk validasi aplikasinya secara lebih luas.

Kata Kunci: Hiperurisemia, Amomum dealbatum, Flavonoid, Dosis Efektif, Terapi Herbal.
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Introduction

Hyperuricemia is a health condition defined by high uric acid levels in blood, which usually occurs
without signs and symptoms in the early stages [1]. When uric acid levels rise above normal levels (7.0 mg/dL
for men and 6.0 mg/dL for women), it can form crystals and nest in the body's tissues, especially the joints,
kidneys, and soft tissues. An increase in these crystals can cause chronic inflammation and result in gout, a
form of arthritis [2,3].

Globally, the number of gout cases was estimated to be 41.22 million in 2017, and the incidence and health
burden of gout worldwide will continue to increase. The WHO expects the mortality due to gout to increase
by 55% by 2060 [4]. Gout is also highly prevalent in Southeast Asia. In Taiwan, the gout prevalence is 4.74%,
and the hyperuricemia incidence in the elderly is 36% [5]. Joint diseases, gout included, are significant health
issues in Indonesia. Based on the 2018 Basic Health Research, the prevalence of joint diseases diagnosed by
doctors was 7.3%. This shows that joint disorders, including gout, are community health problems [6].

The principal medication available for the reduction of uric acid concentrations in the blood is
Allopurinol, which works by inhibiting the enzyme xanthine oxidase [7]. Though it is often well tolerated with
few side effects, long-term use may induce hypersensitivity reactions, liver dysfunction, and gastrointestinal
symptoms [8]. Therefore, finding alternative, natural, safe, and effective treatments remains a significant
challenge in managing hyperuricemia.

Indonesia has vibrant biodiversity and has excellent potential for medicinal plants that can be utilized
as alternative therapies. In Lombok, the community usually combines the use of traditional and synthetic
medicines [9]. One plant showing tremendous potential is renggak (Amomum dealbatum Roxb.) from Lombok
Island. Its leaves contain flavonoids, which are naturally occurring compounds with antioxidant effects. These
flavonoids are assumed to inhibit the activity of the enzyme xanthine oxidase and, as a result, lower uric acid
levels [10]. This study investigates the effectiveness of renggak leaf extract as an alternative antihyperuricemic
therapy.

A detailed exploration of flavonoid mechanisms is essential. Flavonoids, particularly quercetin and
rutin, inhibit XOD, disrupting purine metabolism into uric acid. They also mitigate oxidative stress and
inflammation linked to hyperuricemia [11]. Understanding these mechanisms strengthens the study's
scientific foundation.

Research Methods

This study is a laboratory experiment with a pretest-posttest design with a control group. Its purpose
is to determine the effect of administering the extract leaves of reggae (Amomum dealbatum Roxb.) as an
antihyperuricemic in white male mice (Mus musculus).

The study samples were male white mice (Mus musculus) selected using purposive sampling based on
defined inclusion and exclusion criteria. The male mice enrolled in this study were between 2 and 3 months
of age and weighed between 20 and 30 g. Mice that bleed, are stressed, or die during the study are excluded.

The research was conducted from October to December 2024 in the Phytochemistry Laboratory for
extraction and the Pharmacology Laboratory for animal testing at the Pharmacy Study Program, Faculty of
Health, Hamzanwadi University.
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Materials and Apparatus

The primary raw material in this study is renggak leaves (the third to fifth positions of the plant's shoots)
in Bornong Village, Aikmel District, East Lombok Regency. Yellow or damaged leaves were removed to
ensure the quality of the research materials. The rest of the materials used in this study were 96% ethanol, 1%
CMC-Na, allopurinol, chicken liver, aquadest, and phytochemical screening reagents, namely, Mayer's
reagent, Dragendorff's reagent, 1% FeCls, HCl solution, and magnesium.

This study also utilized many equipment devices, such as an analytical balance, beakers, blenders, glass
jars, graduated cylinders, stirring rods, filter paper, porcelain dishes, gloves, 1 mL disposable syringes,
vacuum rotary evaporators, and water baths. An Autocheck device for measuring uric acid using a special
uric acid strip was used.

Extraction Procedure

The process starts by taking 500 g of dried renggak leaves were ground into simplicia powder, which
was weighed and put in the glass jar. The simplicia powder was extracted by the maceration method,
macerating it in 96% ethanol. The jar was then tightly sealed and left for 5 days, and stirred occasionally to
ensure the active compounds in simplicia are extracted. After maceration, the extract was evaporated with a
rotary evaporator (50°C) to a thick concentrate. The prepared concentrated extract was boiled in the water
bath, and the concentrated extract was calculated, and the percentage yield was calculated.

Phytochemical screening

Flavonoid Test: A total of 0.1 g of extract was dissolved in 5 ml of distilled water, then 0.1 g of Mg
powder was added, followed by concentrated HCl. A positive result is indicated by the appearance of red,
yellow, or orange colors [12].

Alkaloid Test: 0.1 g of extract was dissolved in 5 ml of distilled water and divided into two test tubes
containing Meyer’s reagent. The test is considered positive if white or yellow precipitates are formed.
Dragendorff's reagent was then added, and the test is positive if a reddish-brown precipitate forms [13].

Tannin Test: A total of 0.1 g of extract was dissolved in 5 ml of distilled water, and 1-2 drops of 1%
FeCl; solution were added. A positive result is indicated by the formation of green, purple, blue, or black
colors [14].

Saponin Test: A total of 0.1 g of extract was dissolved in 5 ml of distilled water, then 1-2 drops of 2N
HCI were added, and the mixture was shaken for 5 seconds. The test is positive for saponins if stable foam
forms [12].

Animal treatment
Twenty male white mice (Mus musculus) were used in this study and induced with hyperuricemia

through the administration of chicken liver juice for 7-14 days. Chicken liver juice was chosen based on
previous studies demonstrating its effectiveness in increasing uric acid levels in a relatively short period.
Chicken liver contains high purine content, which is metabolized into uric acid, mimicking the dietary causes
of hyperuricemia in humans. After induction, the uric acid levels of the mice were measured to validate their
hyperuricemic condition. The mice were then divided into five treatment groups: a negative control (1% CMC-
Na), a positive control (allopurinol), and three groups receiving renggak leaf extract at doses of 50 mg, 250
mg, and 500 mg per kilogram of body weight. Urine samples were collected on days 16, 18, and 21 and
analyzed for uric acid levels to assess the reduction trend.

The Medical and Health Research Institute Faculty of Medicine ethics committee at Universitas Al-Azhar
Mataram approved all test animal procedures, and the approval number was 012/EC-02/FK-
06/UNIZAR/1/2024.

Data analysis

The Data were analyzed with SPSS software to test the differences in uric acid levels between the
various groups. Normality was checked, and the data were tested for distribution before further analysis. Data
were analyzed using one-way ANOVA, and for normally distributed data, followed by Tukey’s post-hoc test.
The Kruskal-Wallis test was performed as an alternative to analyze non-normally distributed data. The
threshold for significance was p < 0.05 with a 95% confidence level. Furthermore, to evaluate the
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antihyperuricemic efficacy, the percentage reduction of uric acid level was computed by the following
formula.

% Reduction = k“k;kb x100%
a
Note:

kg = Uric acid level after induction
ky, = Uric acid level after treatment

Results and Discussion

Phytochemical screening

Table 1 presents the results of the phytochemical screening of renggak leaf extract (Amomum dealbatum).
All tested compounds showed positive results, with the presence of secondary metabolites. These findings
support its potential as a pharmacological agent.

Table 1. Extraction and Phytochemical Screening Results

Parameters Observation Results Remarks
Percentage yield 26,2% Good
Phytochemical Screening

Flavonoids Dark yellow color +
Alkaloids White precipitate +
Brown precipitate +
Tannins Green color +
Saponins Foam formation +

Extraction is a method of separating specific compounds from a material by utilizing their solubility in
a solvent. One of the most commonly used extraction techniques is maceration. [15]. This study employed the
maceration process to extract renggak leaves using 96% ethanol as the solvent. The selection of 96% ethanol
was based on its properties, such as being more selective, non-toxic, having good penetration ability into cell
walls, and being capable of dissolving polar, semi-polar, and non-polar compounds [16,17]. The yield obtained
was 26.2%, which is categorized as good since it exceeds 10%. This aligns with the theory stating that a good
yield generally exceeds 10%, indicating a maximum extraction result [18]. The percentage yield reflects the
efficiency of the extraction process, with higher values indicating greater recovery of compounds from the
crude drug material (simplicia) [19].

Phytochemical screening revealed the presence of flavonoids, alkaloids, tannins, and saponins in the
renggak leaf extract. These findings are consistent with research conducted by Mustariani & Hidayanti [20],
which reported that renggak leaves contain these secondary metabolite compounds. These compounds
significantly contribute to the pharmacological effect of antihyperuricemic. Flavonoids, as the primary
compound, inhibit the activity of the enzyme xanthine oxidase (XOD), a key player in the metabolism of
purines into uric acid. Furthermore, flavonoids act as antioxidants, protecting tissues from oxidative damage
caused by uric acid accumulation [21].

The extract's tannin content also supports its therapeutic effect. Tannins possess anti-inflammatory
properties that can reduce inflammation triggered by monosodium urate (MSU) crystals. Saponins further
support tissue regeneration, promoting faster recovery from urate crystal-induced damage. Alkaloids, though
present in smaller amounts, may provide mild analgesic effects, aiding in discomfort relief associated with
hyperuricemia [22]. The synergistic action of these secondary metabolites supports the potential of renggak
leaf extract as an effective antihyperuricemic agent [10].

Chicken Liver Juice Induction Results

Induction of hyperuricemia in animal models is a fundamental approach for assessing the efficacy of
antihyperuricemic agents. This study used chicken liver juice as the induction method due to its high purine
content, which is metabolized into uric acid. This approach closely simulates diet-induced hyperuricemia in
humans.
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Before induction, the mice's uric acid levels were below the instrument's detection threshold (<1.4
mg/dL). To induce hyperuricemia in the animal model, 0.5 mL of chicken liver juice was administered per 20
g of body weight for 14 consecutive days. The results of the mice's uric acid levels after the chicken liver juice
induction are shown in Table 2.

Table 2. Uric Acid Levels Before and After Chicken Liver Juice Induction

Group Before After Induction
Induction Day 7 (mg/dL) Day 14 (mg/dL)

Negative Control Not Detected 3.35+0.44 5.70+0.89
Positive Control Not Detected 3.45+0.54 6.08+0.81
50mg/kg Body Weight Not Detected 3.43+0.40 5.95+0.88
250mg/kg Body Weight Not Detected 3.55+0.60 6.10+0.78
500mg/kg Body Weight Not Detected 3.60+0.54 6.13+0.70

Sig. (P) - 0.959 0.942

The levels of uric acid across groups were higher than the normal range for mice (0.5-1.4 mg/dL) [23].
Mice have lower levels of uric acid than humans, because they produce uricase, an enzyme that converts uric
acid into allantoin, a water-soluble compound that can easily be excreted [24]. The uric acid level increases,
confirming the successful chicken liver juice induction.

The initial induction period of 7 days was chosen based on the study by Fitrya & Muharni [25], which
demonstrated that chicken liver could quickly increase uric acid levels in test animals. However, to ensure
consistent hyperuricemic conditions across all groups and to allow for more accurate assessment of the
treatment effects on uric acid levels, the induction period was extended to 14 days. The result showed no
significant difference in the uric acid level between the treatment groups after being given chicken liver juice
(p > 0.05). This ensured all groups had reached a uniform degree of hyperuricemia, allowing for a consistent
baseline to evaluate therapeutic efficacy. Using this approach guarantees that the study results are valid and
comparable, so changes in uric acid levels following treatment directly manifest the effects of the intervention.

Another commonly used induction method is potassium oxonate, an inhibitor of the uricase enzyme
that prevents uric acid degradation, leading to increased uric acid levels. While potassium oxonate is widely
applied in hyperuricemia studies, it induces hyperuricemia through enzyme inhibition rather than dietary
purine metabolism [26]. This distinction is essential, as potassium oxonate may not fully replicate diet-induced
hyperuricemia in humans. Dietary-based models, such as chicken liver induction, are a more relevant
approach for evaluating antihyperuricemic agents.

Effectiveness of Uric Acid Reduction in Mice After Treatment

After 21 days of treatment, the uric acid levels in mice decreased in all treatment groups compared to
the negative control. The most significant decrease was observed in the group with the 500 mg/kg body weight
extract dose, followed by the 250 mg/kg body weight dose, and the lowest decrease was observed in the 50
mg/kg body weight dose. In contrast, the negative control group showed increased uric acid levels, while the
positive control group (allopurinol) recorded the most significant decrease. Figure 1 shows the uric acid levels
on days 16, 18, and 21, with a trend of increasing reduction as the treatment duration increased, especially in
the groups with higher extract doses.

Renggak leaf extract on day 16 measurements of uric acid levels was ineffective in significantly lower
uric acid levels. One explanation for that difference could be the time the extract's active compounds took to
achieve therapeutic concentrations in the mice's bodies. On days 18 and 21, uric acid levels were significantly
lower for the positive control group, followed by the high-dose renggak leaf extract group. The decrease in
the positive control group can be explained by XOD inhibition, the reduction of purine synthesis, and the
biotransformation of allopurinol into oxypurinol, which has a longer elimination time [27].

The trend of greater reductions with longer treatment durations suggests cumulative uric acid-lowering
effects. Table 3 summarizes the overall decrease in uric acid levels following treatment, including reduced
mg/dL and reduction rate (%).

The negative control group did not decrease uric acid levels (uric acid increased, 0.98 mg/dL after
treatment) —a study by Umboh et al. [28], where treatment with 1% CMC Na doesn’t provide a therapeutic
effect of uric acid reduction. The negative control group acts as a checkpoint to ensure that any effect observed
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in the treatment groups is through the interventions administered and not due to any other factors that could
otherwise confound the results and validation of the study. For the negative control group, the increase in uric
acid levels might have been attributable to the diet of pellets provided to mice, which contained purines,
leading to increased uric acid levels in the negative control group mice. Lamanasa et al. [29], reported that the
ingredients added to the mouse pellets could increase the concentration of uric acid in the blood. The negative
control group, without therapeutic intervention, continued to grow its uric acid levels.
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Figure 1. Graph of Uric Acid Levels After Treatment

Table 3. Percentage Effectiveness of Uric Acid Reduction

Group Day 14 Day 21 Reduction Reduction
(mg/dL) (mg/dL) (mg/dL) Effectiveness (%)
NC 5.70 6.68 (-)0,98 (-)17.19
PC 6.08 3.13 2.95 48.52
D50 5.95 423 1.72 28.91
D250 6.10 3.80 2.30 37.70
D500 6.13 3.40 2.73 44.54
Sig. (P) 0.942 0.000 - -

Note: (-) = Increase, NC = Negative Control, PC = Positive Control (Allopurinol), D50, D250, D500 = Doses of 50 mg/kg body
weight, 250 mg/kg body weight, and 500 mg/kg body weight.

On the contrary, the 500 mg/kg BW group of renggak leaf extract showed a reduction of uric acid level
by 44.54%, approaching the effectiveness of allopurinol (48.52%). This means that the active ingredients in the
extract, especially flavonoids, have a high inhibitory activity on xanthine oxidase. The 250 mg/kg BW dose
was also effective with a 37.70% decrease, while the 50 mg/kg BW dose was less effective (28.91%). Setyowati
et al. [22] reported that quercetin and rutin are flavonoid compounds that can reduce uric acid levels by
preventing XOD activity from converting xanthine to uric acid. By lowering uric acid levels, it can inhibit the
production of monosodium urate (MSU) crystals that lead to gouty arthritis and its accompanying
inflammation and pain [11]. The comparative effectiveness of different doses demonstrates a linear
relationship between the amounts of active components and the magnitude of uric acid lowering.

Post Hoc Analysis
A post hoc test was performed to analyze differences in uric acid levels among groups after treatment.
Table 4 compares uric acid levels between groups.

Post hoc test results by group indicate significant (p < 0.05) differences between the negative control
group and the remaining treatment groups, suggesting that treatment groups significantly reduced uric acid
levels. It showed no difference (p = 0.490) compared with the positive control for 500 mg/kg BW, proving it
was as effective as allopurinol. This lends weight to the case for the dose as the optimum to achieve a
substantial drop in uric acid levels. In contrast, the 50 mg/kg BW dose had noticeable differences compared to
the positive control, with the value of (p=0.002), which shows that it was less effective. This difference between
doses might be explained by the fact that all critical inhibitory compounds are present in the lower dose but
not in the lower concentration required to inhibit xanthine oxidase optimally.
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Table 4. Comparison of Uric Acid Levels Between Groups After Treatment

Post Hoc Test Difference in Uric Acid Sig.(P)
Levels (mg/dL)
NC vs PC 3.55 0.000
NC vs D50 2.45 0.028
NC vs D250 2.88 0.001
NC vs D500 3.28 0.000
PC vs D50 1.10 0.002
PC vs D250 0.67 0.059
PC vs D500 0.27 0.490
D50 vs D250 0.43 0.091
D50 vs D500 0.83 0.007
D250 vsD500 0.40 0.201

Note: vs = versus, NC = Negative Control, PC = Positive Control (Allopurinol), D50, D250, D500 = Doses of 50 mg/kg body
weight, 250 mg/kg body weight, and 500 mg/kg body weight

Doses of 250 mg/kg BW have intermediate efficiency, as it was significantly more effective than 50
mg/kg BW (p=0.091) but still less effective than 500 mg/kg BW. The dose-response data highlight this dose-
dependent effect, suggesting that increased extract treatment correlates with more effective uric acid
reduction. Within doses, it was also demonstrated that the 500 mg/kg BW dose was significantly favored over
lower doses (p=0.007). The observed pharmacological enhancement of renggak leaf extract is due to increased
active compound concentration. Widyastiwi et al. [24], demonstrated that an extract dose of 500 mg/kg BW is
more effective than lower doses to reduce uric acid levels. Thus, more potent doses of renggak leaf extract can
reduce uric acid levels, making renggak leaf extract a potential alternative therapy to reduce uric acid levels,
with efficacy comparable to allopurinol at a dose of 500 mg/kg BW. A comparison with other plants with
antihyperuricemic effects was included based on literature review findings.

The effectiveness of renggak leaf extract is comparable to other plants with antihyperuricemic effects.
Compared to other natural products with antihyperuricemic potential, renggak leaf extract demonstrates
comparable effectiveness. For instance, Syzygium polyanthum (bay leaf), Annona muricata (soursop leaf), and
Pandanus amaryllifolius (pandan leaf) have been reported to exhibit antihyperuricemic properties. These
extracts reduce uric acid levels through mechanisms such as xanthine oxidase inhibition and enhanced renal
excretion [26, 30, 31]. The 500 mg/kgBW dose of renggak leaf extract exhibited a strong antihyperuricemic
effect, comparable to conventional treatments like allopurinol, reinforcing its potential as a natural therapeutic
candidate. Compared to these plants, renggak leaf extract demonstrates promising potential as a natural
antihyperuricemic agent, warranting further clinical investigation.

Although the promising potential of renggak leaf extract is evident, safety considerations are also
crucial. High doses of herbal extracts may harm vital organs like the liver and kidneys. Active compounds
such as flavonoids and alkaloids could exert hepatotoxic or nephrotoxic effects if not properly regulated [32].
Prolonged use may also cause oxidative stress or impaired organ function. Therefore, further toxicity studies
are necessary to evaluate its long-term safety, emphasizing liver enzymes, kidney function, and
histopathological changes.

Conclusions

Amomum dealbatum Roxb. (renggak leaf) extract showed promising antihyperuricemic effects, with the
500mg/kgBW dose lowering uric acid levels by 44.54%, nearly matching allopurinol’s effectiveness (48.52%).
The 250 mg/kgBW dose also performed well, reducing levels by 37.70%, while the 50 mg/kgBW dose had a
weaker effect. These results suggest that renggak leaf extract has strong potential as a natural option for
managing hyperuricemia. However, more research is needed, including toxicity tests, pharmacokinetic
studies, and clinical trials, to ensure it’s safe and effective for human use.
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