INTERNATIONAL CONFERENCE

ON LIFESTYLE DISEASES AND NATURAL MEDICINE (ICOLIFEMED)
Nomor ISSN: 3124-1115

Comparison of Peperomia pellucida and Ocimum
basilicum Leaf Extracts on the Reduction of Uric Acid

Levels
Oxalate

in Male Wistar Rats Induced with Calcium

Cut Mutia Gusti Nadia!, Surya Dharma , Evelyn Angie?

I Department of Master of Biomedical Science, Faculty of Medicine, Dentistry, and Health
Sciences, Prima Indonesia University, 20113, Indonesia

2 Department of Master of Biomedical Science, Faculty of Medicine, Dentistry, and Health
Sciences, Prima Indonesia University, 20113, Indonesia

3 Department of Master of Biomedical Science, Faculty of Medicine, Dentistry, and Health
Sciences, Prima Indonesia University, 20113, Indonesia

*E-mail : cutmutiagustinadia@gmail.com

ABSTRACT

Hyperuricemia is a condition of elevated uric acid levels in the blood that can cause gout,
kidney stones, and kidney dysfunction. This study aims to compare the effectiveness of
suruhan leaf extract (Peperomia pellucida) and basil leaf extract (Ocimum basilicum) in
lowering uric acid levels in male Wistar rats induced with calcium oxalate. This
experimental study used a post-test only control group design with five groups, each
containing six rats: negative control, positive control, suruhan extract treatment, basil
extract treatment, and a combination of both. The extracts were administered orally at a
dose of 500 mg/kgBW for 14 days. The parameters measured included serum uric acid,
creatinine, and urea levels using UV-Vis spectrophotometry and standard biochemical
analysis. Phytochemical testing showed that both extracts contained flavonoids, tannins,
saponins, phenols, and alkaloids. Analysis showed that suruhan extract was more
effective at lowering uric acid levels than basil extract, with results close to the negative
control. The combination of both significantly reduced uric acid levels (1.95 + 0.43
mg/dL) and provided a protective effect on kidney function. In conclusion, the
combination of Peperomia pellucida and Ocimum basilicum is the most effective as a
safe and affordable herbal therapy for hyperuricemia.

Keywords:  hyperuricemia, peperomia pellucida, ocimum basilicum, wistar
rats.

INTRODUCTION
Uric acid is the final product of purine metabolism that is normally excreted through

the kidneys

(Banchong et al., 2024:112). An increase in uric acid levels in the blood

(hyperuricemia) can cause various health problems, including gout, kidney stones, and joint
damage (Gomes et al., 2022:87). Hyperuricemia is known as a condition characterized by
elevated uric acid levels in the blood above the normal limit, which is more than 6.8 mg/dL

(Copolovici
on region an

et al., 2021:54). In Indonesia, the prevalence of hyperuricemia varies depending
d ethnicity. A study conducted in Bali by Indrawan showed a prevalence rate of

1.45% (Indrawan, 2022:33), while a study by Tinungki et al. in Lipang reported a much higher
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prevalence among the Sangihe ethnic group, reaching 29.2% (Tinungki, 2025:77). This high
prevalence indicates that hyperuricemia is a significant public health issue in Indonesia,
potentially increasing the risk of gout and other complications such as kidney stones and renal
impairment. Factors such as a purine-rich diet, alcohol consumption, and obesity also
contribute to the high prevalence of hyperuricemia. Therefore, preventive efforts through
public education about healthy diets and active lifestyles are essential to reduce the burden of
this disease (Adam et al., 2025:164).

Medicinal plants have potential in lowering uric acid levels in the blood. Two plants
known for their anti-hyperuricemic activity are Peperomia pellucida (suruhan) and Ocimum
basilicum (basil). Peperomia pellucida contains bioactive compounds such as flavonoids and
saponins. Flavonoids work by inhibiting the activity of the enzyme xanthine oxidase, which
plays a role in converting hypoxanthine into xanthine and ultimately into uric acid. By
inhibiting this enzyme, uric acid production in the body can be reduced. Saponins are known
to have anti-inflammatory effects that can help reduce inflammation in joints, a common
symptom in gout or high uric acid conditions. Meanwhile, Ocimum basilicum (basil) contains
bioactive compounds that are believed to have anti-hyperuricemic activity, although the
mechanism involves different pathways and active compounds that still contribute to lowering
uric acid levels in the blood (Wida Agatta & Agung Gede Rai Yadnya Putra, 2024:205).

Considering the potential of these two plants and the limited studies comparing their
effectiveness, this research aims to determine the effectiveness of Peperomia pellucida leaf
extract and Ocimum basilicum leaf extract in reducing uric acid levels in male Wistar rats
induced with calcium oxalate. The main purpose of this research is to investigate and compare
the effectiveness of Peperomia pellucida (suruhan) leaf extract and Ocimum basilicum (basil)
leaf extract in lowering uric acid levels in male Wistar rats induced with calcium oxalate. This
study was conducted in response to the high prevalence of hyperuricemia among the
Indonesian population, which often leads to gout, kidney stones, and kidney dysfunction.
Previous studies have indicated that several medicinal plants possess the potential to reduce
uric acid levels; however, limited research has directly compared the effectiveness of these
two specific plants. Therefore, this study aims to fill that gap by analyzing whether there is a
significant difference between the two extracts in their ability to lower uric acid levels,
determining the optimal dosage for each, and examining their effects on other blood
parameters such as creatinine and urea.

Previous studies have highlighted the pharmacological potential of Peperomia
pellucida and Ocimum basilicum as natural remedies with diverse biological activities.
Research by (Ho and Yon, 2022:58) revealed that Peperomia pellucida contains
isopeperomine, an alkaloid compound with anti-inflammatory properties capable of
inhibiting xanthine oxidase activity, along with other bioactive components such as -
caryophyllene, vitexin, and ellagic acid that exhibit antioxidant and anti-angiogenic
effects. Similarly, (Khairani, 2021:103) demonstrated that ethanol extracts of
Peperomia pellucida possess antibacterial effects against Propionibacterium acnes
due to active compounds like alkaloids, terpenoids, tannins, saponins, flavonoids, and
phenols, which disrupt bacterial membranes and inhibit protein synthesis. Meanwhile,
(Mulyana et al, 2024:77) found that Ocimum basilicum leaves contain strong
antioxidant compounds such as flavonoids, tannins, and triterpenoids, with an IC50
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value of 4.75 ppm, showing potential in reducing oxidative stress and preventing cell
damage. Furthermore, (Andiena, 2024:142) investigated community knowledge and
the use of traditional plants for gout treatment, revealing a general understanding of
herbal medicine but limited awareness of specific anti-gout plants, emphasizing the
need for better education on herbal usage. Based on these findings, this study
hypothesizes that there is a significant difference in the effectiveness of Peperomia
pellucida and Ocimum basilicum leaf extracts in reducing uric acid levels in male
Wistar rats induced with calcium oxalate. Furthermore, this research is expected to
contribute not only to pharmacological and phytochemical knowledge but also to
practical applications, including the promotion of herbal-based therapies for
hyperuricemia, the advancement of the local herbal industry, and the provision of eco-
friendly and affordable alternatives for disease management.

METHODS
This study used an experimental research approach with a post-test only control group

design, which was selected to directly compare the effectiveness of Peperomia pellucida and
Ocimum basilicum leaf extracts in reducing uric acid levels between the treatment and control
groups (Wida Agatta & Putra, 2024:12). The research was conducted from June to August
2025, and all experimental procedures were carried out in accordance with the Animal
Research: Reporting of In Vivo Experiments (ARRIVE) guidelines. Ethical clearance for this
study was granted by the Research Ethics Committee of the Faculty of Medicine, University
of North Sumatra (USU). The entire research process took place in several laboratories under
the University of North Sumatra (USU), Medan. The extraction of Peperomia pellucida and
Ocimum basilicum plant materials was performed at the Laboratory of Pharmaceutical
Biology, Faculty of Pharmacy, USU. The same laboratory was also used for the experimental
procedures involving animal treatment and the induction of hyperuricemia using calcium
oxalate. Meanwhile, the analysis of uric acid, urea, and creatinine levels was conducted at the
Health Laboratory Unit (UPTD) of the North Sumatra Provincial Health Office using the UV-
Vis spectrophotometric method.

The study population consisted of male white rats of the Wistar strain, while the sample
included 30 healthy adult male rats weighing 150-200 grams, divided into five groups of six
rats each: negative control (K1), positive control induced with calcium oxalate (K2), low-dose
Peperomia pellucida extract (K3), low-dose Ocimum basilicum extract (K4), and a
combination of both extracts (K5) (Ahmad et al., 2023:8). The independent variables were the
type and dosage of extracts, with standardized Peperomia pellucida and Ocimum basilicum
extracts administered at 500 mg/kg body weight, chosen for their balance between therapeutic
effectiveness and minimal side effects (Harmawati, 2022:5).

Since uric acid levels were not measured before treatment in this study, the estimated
baseline values were derived from the negative control group (K1), representing the condition
of rats prior to induction. The mean uric acid level in the K1 group was 2.17 mg/dL with a
standard deviation (SD) of 0.60 mg/dL and six samples (n = 6). Based on statistical analysis
using Student’s ¢-distribution (df = 5, 95% confidence level), the calculated 95% confidence
interval was 1.54-2.80 mg/dL, indicating that the baseline uric acid levels were approximately
within this range. This finding aligns with the normal uric acid range reported by Park et al.
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(2-3 mg/dL) and was therefore used as the reference value for further analysis. In this
experiment, rats were first induced with calcium oxalate to elevate uric acid levels before
treatment. Although the exact increase after induction was not recorded, subsequent
administration of Peperomia pellucida and Ocimum basilicum extracts resulted in lower uric
acid levels compared to the induced-only group, suggesting that both extracts effectively
reduced the elevated uric acid levels.

The dependent variables included serum uric acid, creatinine, and urea levels, which
were measured respectively using UV-Vis spectrophotometry, the Jaffe method, and
the urease-nitrate method (Junnaeni, 2021:10). The controlled variables consisted of
sex (male), strain (Wistar), age (8—10 weeks), initial body weight, and environmental
factors such as stable room temperature and humidity maintained throughout the

experiment (Ghasemi, Jeddi, & Kashfi, 2021:6).

C Variable Description Reference
ategory
peor | sondelied s o P | tamasa
extract p 2022:7
leaves.
Independent The applied dosage of extract is 500
Variables mg/kg body weight, selected for its o
.| (Nuranjumi,
Extract dosage | balance between therapeutic 2022:6)
effectiveness and potential side '
effects.
The amount of uric acid in blood (Junnaeni,
L . .| 2021:10) &
Uric acid level | serum  measured using UV-Vis .
Maulidza,
spectrophotometry. 2022:11)
Dependent . The amount of creatinine in blood (quas,
. Creatinine . Rosyidah, &
Variables serum measured using the Jaffe .
level method Aziz,
) 2023:12)
The amount of urea in blood serum | (Robinson &
Urea level measured using the urease-nitrate | Anderson,
method. 2022:13)
(Ghasemi,
Jeddi, &
Sex of rats The rats used were male. Kashfi,
Controlled 2021:5)
Variables (Ghasemi,
Rat strain The rats used were of the Wistar strain. Jeddi, &
Kashfi,
2021:6)
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The rats were 8—10 weeks old, having (Ghageml,

: . Jeddi, &
Age of rats reached  adequate  physiological

maturit Kashfi,
arunty. 2021:6)

The initial body weight of the rats was | (Ghasemi,
Initial body measured in grams to ensure Jeddi, &
weight uniformity  across  experimental Kashfi,
groups. 2021:7)

o (Ghasemi,

. Room temperature and humidity were .

Environmental kept constant  throughout the Jeddi, &
conditions experimen ¢ ughou Kashfi,
P ' 2021:8)

This study employed Peperomia pellucida and Ocimum basilicum leaf extracts that had
been standardized for experimental use (Gomes et al., 2022:6). The dosage applied was 500
mg/kg body weight, selected to balance therapeutic effectiveness with potential risks of side
effects, as this dose was sufficiently high to produce significant effects in reducing uric acid
levels without causing toxicity, consistent with previous findings in similar animal models
(Chouna et al., 2021:10). The dependent variables included serum uric acid, creatinine, and
urea levels, each measured in mg/dL using reliable biochemical methods. Uric acid levels
were determined via UV-Vis spectrophotometry (Copolovici et al., 2021:7), a method
commonly used to assess solute concentration in liquid samples based on light absorption at
specific wavelengths (Adam et al., 2025:12).

This technique was also applied in previous studies by Maulidza and others to measure
uric acid concentration, as it provides accurate and precise detection that enables clear
comparisons of extract effectiveness (Wida Agatta & Putra, 2024:8). Similar methods were
used by Putri et al. to evaluate the effects of medicinal plant extracts (Ahmad et al., 2023:11)
and by Muhgni in assessing natural compounds for reducing uric acid in calcium oxalate—
induced rats (Alisa et al., 2024:9). Creatinine levels were measured using the Jaffe method
(Aprilianti, 2023a:6), and urea levels were determined using the urease-nitrate method (Artini
& Yanti, 2019:5). The controlled variables included the rats’ sex (male), strain (Wistar), age
(8-10 weeks), initial body weight, and stable environmental conditions such as constant
temperature and humidity. The selected age range ensured that the rats had reached adequate
physiological maturity without degenerative effects, allowing for accurate treatment responses
(Backiam et al., 2023:13).

Instruments used included male Wistar rats, cages with feeding and drinking tools,
surgical instruments, microscopes, centrifuges, UV-Vis spectrophotometers, analytical
balances, glassware, ovens, desiccators, and water baths. Materials included fresh Peperomia
pellucida and Ocimum basilicum leaves, organic solvents (methanol, ethanol), calcium
oxalate, rat feed and water, NaCl 0.9% solution, and reagents for uric acid, creatinine, and
urea analysis. Extracts were prepared by cleaning, drying, and grinding the leaves, followed
by maceration in organic solvents for 24 hours at room temperature, evaporation of the filtrate
to obtain a thick extract, and dilution in 0.9% NaCl solution before administration. Rats were
adapted for one week to minimize stress from environmental changes, then randomly divided
into negative control, positive control (induced only), and treatment groups (induced and
treated with extracts). Hyperuricemia was induced orally using calcium oxalate for seven days,
followed by 14 days of extract administration. Blood samples were collected on day 14 via
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abdominal surgery to access the heart under anesthesia, allowing efficient blood collection in
accordance with ethical laboratory animal research guidelines (Baur & Sinclair, 2006:15).
Data were analyzed descriptively and inferentially using SPSS software, beginning with
normality and homogeneity tests, followed by one-way ANOVA and Post Hoc analysis.
Descriptive analysis was used to present sample characteristics such as mean, standard
deviation, and frequency distribution (Kliick et al., 2021:9), while inferential analysis tested
the research hypotheses through normality tests, homogeneity tests (Chouna et al., 2021:10),
one-way ANOVA (Ghasemi et al., 2021:11), and Post Hoc tests when significant group
differences were identified (Dharsono et al., 2022:14).

RESULTS
Description of Research Results
The phytochemical screening test revealed that both Peperomia pellucida (suruhan) and

Ocimum basilicum (basil) leaf extracts contained various secondary metabolites, including
alkaloids, flavonoids, glycosides, saponins, phenols/tannins, and triterpenoids/steroids.
Table 2. Phytochemical Screening Results of Suruhan and Basil Leaf Extracts

Secondary Peperor.nia Oa:n.mm
No Metabolites Reagent Used pellucida | basilicum
(Suruhan) | (Basil)
Dragendorff + +
1 Alkaloids Bouchardat + +
Meyer + +
2 Flavonoids Mg-HCI + H2SOs + +
3 Glycosides Molish + H2SOs + +
4 Saponins Distilled Water + +
5 Phenols/Tannins FeCls + +
. . . Lieberman-

6 Triterpenoids/Steroids Bourchat + +

These findings indicate that both extracts have a rich phytochemical profile with active
compounds that may contribute to pharmacological effects, particularly as antioxidants and
anti-hyperuricemic agents.

Bk Gria O

Figure 3. Suruhan and Basil Leaf Extracts

The figure shows the suruhan and basil extracts used as samples in the phytochemical
test. Both extracts were examined for their secondary metabolite content, including
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flavonoids, tannins, alkaloids, saponins, glycosides, and phenols/tannins, using several
reagents such as Dragendorff, Bouchardat, Meyer, Mg-HCI + H>SO4, Molish + H2SOa,
distilled water, FeCls, and Lieberman-Bourchat.

The study utilized several laboratory tools, including measuring cylinders, beakers,
glass rods, and a digital balance, which were used to prepare samples for total phenol,
flavonoid, and tannin testing. The glassware was used for dissolving and mixing the solutions,
while the digital balance ensured precise measurement of materials during the preparation
process.

Figure 4. Equipment for Testing Total Flavonoid, Tannin, and Phenol Contents

In addition, carboxymethyl cellulose (CMC) and distilled water were used as solvents
to dissolve the extracts before performing spectrophotometric measurements. The study
materials included CMC, calcium oxalate, one liter of distilled water, and the leaf extracts of
suruhan and basil. Calcium oxalate functioned as the hyperuricemia inducer, while both
extracts were used as treatment samples.

Figure 5. Materials for Testing Total Flavonoid, Tannin, and Phenol Contents
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Quantitative phytochemical analysis revealed that the basil leaf extract contained higher
total levels of flavonoids, tannins, and phenols compared to the suruhan extract. The total
flavonoid content of basil extract was 12.44 mg QE/g, slightly higher than 10.47 mg QE/g
found in suruhan extract, suggesting that basil possesses stronger antioxidant potential due to
its free radical scavenging capability. The total tannin content in basil extract (43.02 mg
TAE/g) was also marginally higher than that in suruhan (41.12 mg TAE/g), contributing to its
astringent properties and its ability to bind proteins or heavy metals. Furthermore, the total
phenol content was greater in basil extract (46.38 mg GAE/g) compared to suruhan (43.37 mg
GAE/g).

Table 3. Total Flavonoid, Tannin, and Phenol Contents of Suruhan and Basil Leaf

Extracts
Peperomia pellucida .0.cimum
No Parameter (mg/g extract) basilicum (mg/g
extract)
1 Total Flavonoid (mg QE/g) 10.47 12.44
2 Total Tannin (mg TAE/g) 41.12 43.02
3 Total Phenol (mg GAE/g) 43.37 46.38

The measurement results of serum uric acid levels in rats for each treatment group are
presented in Table 4. Average Uric Acid Levels in Rats (mg/dL) After Treatment.

Table 4. Average Uric Acid Levels in Rats (mg/dL) After Treatment.

Group Mean £ SD (mg/dL)
K1 (Negative Control) 2.17£0.60
K2 (Positive Control — Calcium Oxalate) 3.23+0.54

K3 (Peperomia pellucida Extract 500 mg/kg BW) 2.08+0.35
K4 (Ocimum basilicum Extract 500 mg/kg BW) 2.40 £0.61
KS'(Comblne}t'lon of Peperomia pellucida + 1.95 + 0.43
Ocimum basilicum)

The data show that the negative control group (K1) had an average uric acid level of
2.17 £ 0.60 mg/dL, while the positive control group (K2), induced with calcium oxalate,
showed an increase to 3.23 + 0.54 mg/dL. Administration of Peperomia pellucida extract at a
dose of 500 mg/kg BW (K3) reduced uric acid levels to 2.08 = 0.35 mg/dL, which was close
to the negative control group. The Ocimum basilicum extract group (K4) also lowered uric
acid levels to 2.40 + 0.61 mg/dL, although not as effectively as the Peperomia pellucida group.
Interestingly, the combination of Peperomia pellucida and Ocimum basilicum extracts (K5)
resulted in the lowest uric acid level of 1.95 + 0.43 mg/dL, indicating a synergistic effect
between the two plants in reducing uric acid levels in experimental rats.
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Figure 6. Graph of Average Uric Acid Levels in Rats Across Treatment Groups

Descriptively, the combination group (K5) exhibited the lowest uric acid levels
compared to other groups. The graph illustrates that the negative control (K1) maintained a
normal uric acid level of 2.17 mg/dL, while the positive control (K2) experienced the highest
increase to 3.23 mg/dL after calcium oxalate induction. The group treated with Peperomia
pellucida extract (K3) showed a notable reduction to 2.08 mg/dL, nearly matching the normal
level. Meanwhile, Ocimum basilicum extract (K4) reduced uric acid to 2.40 mg/dL, though
slightly higher than K3. The combined extract group (K5) demonstrated the most optimal
reduction, with the lowest recorded level of 1.95 mg/dL. These results suggest that the
combined extract treatment was more effective in decreasing uric acid levels compared to the
single extract treatments.

Figure 7. Weighing Process of Calcium Oxalate

This figure depicts the process of weighing calcium oxalate powder using a digital
balance. After weighing, the calcium oxalate was dissolved in distilled water and stirred
thoroughly. This step served as part of the uric acid induction process to create hyperuricemia
in the rats.

Figure 8. Dissolving Calcium Oxalate in Distilled Water and Homogenization
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The figure shows calcium oxalate being dissolved in distilled water using a beaker glass
and mixed with a glass rod to achieve homogeneity. The prepared solution was then used to

induce hyperuricemia in experimental rats.
e

Figure 9. Oral Administration of Calcium Oxalate to Rats

This figure illustrates the procedure of orally administering the calcium oxalate solution
to male white rats using a needleless syringe. The purpose of this process was to elevate uric
acid levels in the test animals, thereby simulating hyperuricemia conditions similar to those
found in humans.

The measurement of serum creatinine levels in rats revealed notable differences among
treatment groups. The negative control group (K1) showed a mean creatinine level of 0.75 +
0.09 mg/dL, while the positive control group (K2) exhibited a slight increase to 0.82 + 0.07
mg/dL, indicating mild kidney impairment due to induction. Administration of Peperomia
pellucida extract at a dose of 500 mg/kg BW (K3) reduced creatinine levels to 0.74 + 0.05
mg/dL, approaching the normal range of the negative control. The Ocimum basilicum extract
group (K4) demonstrated a stronger reduction to 0.67 = 0.08 mg/dL.

Table 5. Mean Creatinine Levels in Rats (mg/dL)

Group Mean = SD (mg/dL)
K1 (Negative Control) 0.75 £ 0.09
K2 (Positive Control — Ca Oxalate) 0.82 +0.07
K3 (Peperomia pellucida 500 mg/kg BW) 0.74 £ 0.05
K4 (Ocimum basilicum 500 mg/kg BW) 0.67 +£0.08
K5 . '(Comblnatlon of Peperomia pellucida + Ocimum 0.63+0.07
basilicum)

The most significant effect was observed in the combined extract group (K5), which
achieved the lowest creatinine level at 0.63 = 0.07 mg/dL. These findings suggest that both
Peperomia pellucida and Ocimum basilicum possess nephroprotective potential, but their
combination provides a more optimal protective effect in lowering creatinine levels and
improving kidney function in rats.

The graphical data further illustrate that the combined extract group (K5) displayed
better improvement in creatinine levels compared to the positive control (K2). The graph also
shows mean urea levels across treatment groups, where the negative control group (K1)
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recorded the lowest urea level of approximately 45 mg/dL, reflecting normal kidney function.
In contrast, the positive control group (K2) experienced an increase to about 57 mg/dL due to
induction, indicating kidney impairment.

60

S50F
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Figure 10. Graph of Mean Creatinine Levels in Rats Across Treatment Groups

Administration of Peperomia pellucida extract (K3) reduced urea levels to about 56
mg/dL, though still higher than the negative control. Interestingly, Ocimum basilicum extract
(K4) alone resulted in the highest urea level (around 61 mg/dL), showing that single use of
basil extract was less effective in restoring kidney function. Meanwhile, the combination of
both extracts (K5) achieved better results with a urea level of approximately 53 mg/dL, lower
than that of K2, K3, and K4, although not yet equal to the negative control. This indicates that
the combined extract is more effective in lowering urea levels than single treatments.
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Figure 13. Oral Administration of Combined Peperomia pellucida and Ocimum
basilicum Extracts

The administration of extracts aimed to observe their effects on kidney function,
particularly urea and creatinine levels. The figures below illustrate the oral administration
process of Peperomia pellucida extract, Ocimum basilicum extract, and their combination to
experimental rats using a syringe without a needle. This daily treatment was applied according
to each group to evaluate the influence of the extracts on renal function and biochemical
parameters.

The measurement results of serum urea levels in rats revealed variations among
treatment groups, as shown in Table 6. Mean Urea Levels in Rats (mg/dL). The negative
control group (K1) had the lowest urea level at 45.33 = 9.13 mg/dL, reflecting normal kidney
function without induction. After induction, the positive control group (K2) showed a marked
increase to 57.17 = 10.40 mg/dL, indicating kidney impairment. Administration of Peperomia
pellucida extract at a dose of 500 mg/kg BW (K3) slightly reduced the urea level to 55.50 £
6.51 mg/dL, although it remained higher than the normal control. In contrast, Ocimum
basilicum extract at 500 mg/kg BW (K4) produced the highest urea level of 61.83 + 8.46
mg/dL, suggesting that single treatment with basil extract at this dose was not sufficient to
restore kidney function. Meanwhile, the combination of Peperomia pellucida and Ocimum
basilicum extracts (K5) resulted in a lower urea level of 52.67 £ 10.64 mg/dL, which was
better than either single extract or the positive control group. These findings indicate that the
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combined extracts have a greater potential to reduce urea levels than single treatments,
although they do not fully return the condition to normal as seen in the negative control group.
Table 6. Mean Urea Levels in Rats (mg/dL)

Group Mean = SD
(mg/dL)
K1 (Negative Control) 45334+9.13
K2 (Positive Control — Ca Oxalate) 57.17+10.40
K3 (Peperomia pellucida 500 mg/kg BW) 55.50+6.51
K4 (Ocimum basilicum 500 mg/kg BW) 61.83 +£8.46
K5 (Combination of Peperomia pellucida + Ocimum basilicum) 52.67 + 10.64

Descriptively, group K5 also showed a more significant decrease in urea levels
compared to the positive control, although still higher than the negative control.

Ureurn (mgfdL)

K1 K2 K3 K4 K5
Figure 14. Mean Serum Urea Levels of Rats in Different Groups

The graph in Figure 14. Mean Serum Urea Levels of Rats in Different Groups shows
that the negative control group (K1) maintained the lowest urea level (45.33 mg/dL),
representing normal kidney function. The positive control (K2) experienced an increase to
57.17 mg/dL after induction, indicating kidney dysfunction. The Peperomia pellucida extract
group (K3) reduced the level to about 55.50 mg/dL, while the Ocimum basilicum extract group
(K4) recorded the highest urea concentration (61.83 mg/dL). The combination group (K5)
demonstrated the best outcome among treated groups, lowering urea levels to approximately
52.67 mg/dL. This shows that the mixture of both extracts was more effective than single
treatments in lowering urea levels, although not yet equal to the normal group.

Before the dissection procedure, the experimental rats were anesthetized to ensure they
felt no pain during sample collection, as depicted in Figure 15.

b 4 "~

B _. i
Figure 15 Mice Anesthetized Prior To Surgery
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Rats Under Anesthesia Before Dissection. After anesthesia, the abdominal cavity was

opened, and blood was drawn directly from the heart, as shown in Figure 16.

] Figure 16 Surgical Procedure
Dissection Process. The collected blood samples were then placed into Vacutainer
tubes, as seen in Figure 17.

——— ]_z

Figure 17 Vacutainer Tube Containing Blood Sample

Vacutainer Tube Containing Blood Samples, for laboratory analysis of urea, creatinine,
and uric acid levels. The kidneys were also observed macroscopically before further
processing. All procedures were conducted systematically to ensure reliable data regarding
kidney function and the effects of the treatments on experimental rats.

Description of Data Analysis Results
The statistical analysis of uric acid levels showed that the data met the requirements for

parametric testing, as indicated by a normal distribution (p > 0.05) and homogeneous variance
(p > 0.05). The One Way ANOVA test revealed significant differences among treatment
groups (F = 4.66; p = 0.003), suggesting that the treatments affected uric acid levels
differently. The Post Hoc Tukey HSD test indicated that the positive control group (K2)
differed significantly from K3, K4, and K5, while K5 also showed a significant difference
from K2 and had the lowest uric acid level among all groups. This finding demonstrates that
the combination of Peperomia pellucida and Ocimum basilicum (K5) was more effective in
reducing uric acid levels compared to single treatments or the positive control group,
suggesting a stronger antihyperuricemic effect when both extracts were combined.

Table 7. Statistical Test Results of Uric Acid Levels
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Type of Test Result Description
. Data are normally
Normality Test | p > 0.05 distributed
Homogeneity p>0.05 Variances are homogeneous
Test
One Way | . o There is a significant
ANOVA F=4.66,p=0.003 difference among groups
K2 differs significantly from K3, K4, and
K5
Post Hoc _—
(Tukey HSD) Significant (p < 0.05)
K5 is significantly lower than K2

The statistical analysis of creatinine levels showed that the data met the assumptions
for parametric testing, with normal distribution (p > 0.05) and homogeneous variance (p >
0.05). The One Way ANOVA test revealed significant differences among the groups (F =
4.96; p = 0.021), indicating that the treatments had distinct effects on creatinine levels. The
Post Hoc Tukey HSD analysis found significant differences between the positive control
group (K2) and both K4 (basil extract) and K5 (combined Peperomia pellucida and Ocimum
basilicum). These results indicate that the administration of basil extract alone or in
combination with Peperomia pellucida significantly reduced creatinine levels compared to the
positive control group. This suggests that basil possesses protective potential for kidney
function, and its effectiveness increases when combined with Peperomia pellucida.

Table 8. Statistical Test Results of Creatinine Levels

Type of Test Result Description
I;I:;mahty p>0.05 Data are normally distributed
Il?ssr?ogeneuy p>0.05 Variances are homogeneous
One Way | . o There is a significant difference
ANOVA F=4.96;p=0.021 among groups
Post Hoc | K2 differs significantly | . .

(Tukey HSD) | from K4 and K5 Significant (p < 0.05)

The statistical analysis of urea levels confirmed that the data were suitable for
parametric testing, showing a normal distribution (p > 0.05) and homogeneous variance (p >
0.05). However, the One Way ANOVA test showed no significant differences among
treatment groups (F = 2.63; p = 0.087). The Post Hoc Tukey HSD test also revealed no
significant differences, although the K5 group (combination of Peperomia pellucida and
Ocimum basilicum) tended to have slightly lower urea levels than the positive control group
(K2).
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Table 9. Statistical Test Results of Urea Levels

Type of Test Result Description
Normality Data are normally
Test p>005 distributed
Homogeneity p>0.05 Variances are
Test homogeneous
No significant
One Way | . S .
ANOVA F=2.63;p=0.087 difference among
groups
Post Hoc | No significant difference among groups, but o
(Tukey HSD) | K5 tends to be lower than K2 Not significant

This finding suggests that the combined extract treatment may have a mild positive
effect on lowering urea levels, though not strong enough to be statistically significant. In
summary, while a downward trend in urea levels was observed, the combined treatment did
not significantly restore urea concentration to normal levels.

DISCUSSION

The study found that Peperomia pellucida and Ocimum basilicum extracts reduced uric
acid levels in rats, with the combination group (K5) showing the best effect. This suggests a
synergistic action that lowers uric acid and protects kidney function. Creatinine levels
improved, while urea showed no significant change but tended to decrease.

The findings revealed that extracts of Peperomia pellucida and Ocimum basilicum
effectively reduced uric acid levels in calcium oxalate—induced Wistar rats, with the strongest
decrease observed in the combination group (K5), suggesting a synergistic effect of the active
compounds. Flavonoids, phenols, and tannins in both extracts contributed to uric acid
reduction by inhibiting the enzyme xanthine oxidase, which converts hypoxanthine into uric
acid. This aligns with Maulidza’s report that flavonoids from herbal plants can lower uric acid
through xanthine oxidase inhibition (Maulidza, 2019:12). Similarly, studies by Putri et al.
(Dharsono et al., 2022:8) and Muhgni (Muhgni, 2020:10) using UV-Vis spectrophotometry
found that plant extracts rich in flavonoids effectively decreased uric acid in animal models.
Sukeksi also confirmed that flavonoids in Peperomia pellucida and Ocimum basilicum play a
major role in this reduction (Sukeksi, 2021:14). The combination of both extracts produced a
stronger effect, likely due to the higher total content of flavonoids, phenols, and tannins that
optimize xanthine oxidase inhibition.

Beyond enzyme inhibition, the phenolic and flavonoid compounds also acted as
antioxidants, neutralizing free radicals that worsen hyperuricemia and kidney damage. The
more significant uric acid reduction in group K5 indicates complementary antioxidant activity
between both extracts. Junnaeni found that phenolic and flavonoid compounds in medicinal
plants have strong antioxidant capabilities that help stabilize purine metabolism (Junnaeni,
2021:9), while Harmatiwi observed that plant flavonoids act as free radical scavengers,
reducing oxidative stress and suppressing uric acid formation (Harmatiwi, 2022:7). Thus, the
antioxidant mechanism provides a logical explanation for the uric acid—lowering effect,
especially in the combined extract.

In addition, the saponin and alkaloid contents in Peperomia pellucida and Ocimum
basilicum gave a mild diuretic effect, enhancing uric acid excretion through urine and
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lowering its concentration in the blood. This agrees with Romas, Rosyidah, and Aziz, who
stated that plant saponins function as natural diuretic agents (Romas et al., 2020:6). Hence,
uric acid reduction likely resulted not only from enzyme inhibition but also from increased
metabolite elimination through urination.

Regarding creatinine levels, the combination group (K5) showed the most significant
improvement, approaching normal control values, indicating a protective effect on kidney
function. Creatinine is a key biomarker of renal performance; Andriyani defines a biomarker
as a measurable biological indicator reflecting physiological processes (Andriyani, 2019:11).
Elevated creatinine suggests impaired glomerular filtration, while its reduction in the extract-
treated groups implies kidney protection against calcium oxalate—induced damage. This
finding is consistent with Robinson and Anderson, who reported that plants rich in phenolic
compounds can lower kidney injury biomarkers via antioxidant and tissue-protective
mechanisms (Robinson & Anderson, 2021:15).

The urea analysis showed no significant differences among groups, though a decreasing
trend was noted in the combination group (K5). This lack of significance may be due to the
complex nature of urea metabolism, which depends on protein intake, liver metabolism, and
renal excretion rates. As noted by Romas, Rosyidah, and Aziz, urea levels do not always
parallel creatinine changes because urea is more easily influenced by non-renal factors (Romas
etal., 2020:10). Thus, although a downward trend was present, the change was not statistically
significant.

Overall, the findings support previous studies such as Muhgni’s work showing that
plant extracts reduce uric acid in calcium oxalate—induced rats (Muhgni, 2020:9) and the
report by Putri et al. confirming the effectiveness of flavonoids in lowering uric acid
(Dharsono et al., 2022:8). These results validate the hypothesis that Peperomia pellucida and
Ocimum basilicum extracts, especially in combination, significantly decrease uric acid levels
in male Wistar rats. The synergy between both extracts suggests strong potential for
developing a combined Peperomia—Ocimum phytopharmaceutical as an alternative therapy
for hyperuricemia.

CONCLUSION

The study concluded that Peperomia pellucida and Ocimum basilicum leaf extracts
effectively reduced uric acid levels in male Wistar rats induced with calcium oxalate, with the
combined extract showing the greatest effect. The bioactive compounds flavonoids, tannins,
and phenols likely contributed through xanthine oxidase inhibition, antioxidant activity, and
mild diuretic effects, while the combination also showed protective potential for kidney
function. Although urea levels did not differ significantly, a downward trend was observed.
Further studies are recommended to determine optimal dosage, explore biochemical
mechanisms, and assess long-term toxicity and safety. The findings support the potential of
these extracts as a herbal-based therapy for hyperuricemia, pending clinical validation.
However, limitations include the absence of pre-treatment uric acid measurements, reliance
on estimated baseline values (mean 2.17 mg/dL; 95% CI = 1.54-2.80 mg/dL), and the lack of
molecular analyses such as xanthine oxidase activity or real-time uric acid monitoring, thus
interpretations should be made with caution.
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