Bali Medical Journal (Bali Med J) 2016, Volwme 5, Number 2: 78-83
CrossMark P-ISSN.2089-1180, E-ISSN.2302-2914

Betel Leaf Extract (Piper betle L.) Antihyperuricemia Effect
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Background: Betel leaf extracts (Piper betle L.) antioxidant activity and enzyme inhibitors of XO.
Hyperuricemia cause oxidative stress by increasing the formation of reactive oxygen species (ROS)
cause lipid peroxidation and oxygenation of low-density lipoprotein cholesterol (LDLc). Objective:
The aim of this research was to determine the betel leaf extract as an anti hyperuricemia that can
lower the blood uric acid levels and oxidative stress by lowering the levels of MDA and increase the
SOD of hyperuricemia of the rat’s blood. Method: Experimental research was conducted with the
design of The Randomized Post Test Only Control Group Design, on normal Wistar rats (Rattus
norvegicus), administered with oxonic potassium (hyperuricemia) and the hyperuricemia rats either
given betel leaf extract and allopurinol. After the experiment of uric acid levels, MDA and SOD in rat
blood determined. Results: The results showed that the betel leaf extract significantly (p <0.05) lower
uric acid levels, MDA and increase levels of SOD in rat blood. There is a positive correlation between
the levels of uric acid with MDA levels and a negative correlation, although not significantly with
SOD (p >0.05). Conclusion: It can be concluded that the betel leaf extract as an anti-hyperuricemia
can lower the uric acid levels and decreases oxidative stress by lowering the levels of MDA and
increasing the SOD.

Keywords: Hyperuricemia, Betel Leaf Extract, Oxidative Stress, MDA and SOD.

DOI: 10.15562/bmj.v5i2.218

Cite This Article: Sumarya, I., Adiputra, N., Manuaba, P., Sukrama, D. 2016. Betel Leaf Extract
(Piper betle L.) Antihyperuricemia Effect Decreases Oxidative Stress by Reducing the Level of MDA

and Increase Blood SOD Levels of Hyperuricemia Wistar Rats (Rattus norvegicus). Bali Medical
Journal 5(2). DOI:10.15562/bmj.v5i2.218

INTRODUCTION

The use of betel leaves as traditional
medicine has been known for centuries to prevent
body odor, medicine of shortness of breath, throat
problems and lung treatment. It is also used to
prevent and cure coughs, to prevent itching caused
by fungi and bacteria.? Due to the use of betel leaf
is traditionally promising, the various chemical and
biological research have been conducted on betel
leaf extract.
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The survey results revealed that, betel leaf
extract has bioactivity that serves as anti-
mutagenic, anti-carcinogenic, anti-diabetic, anti-
inflammatory and anti-bacterial.>#5

Fractionation and pure compounds from
betel leaf extract, has anti-diabetic activity,
cardiovascular, anti-inflammatory, antioxidant, and
anti-platelet aggregation. Besides, betel leaf extract
also leads to increasing antioxidant enzymes such
as superoxide dismutase (SOD) and catalase
(CAT).2 Research on the activity of antioxidant and
anti-inflammatory properties of betel leaf extract
showed that the betel leaf extract contains active
compounds hydroxychavicol (HC) and eugenol
(EU), through a test with the enzyme xanthine
oxidase (XO) showed strong inhibition against the
enzyme.®
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Hyperuricemia can lead to oxidative stress
by increasing the formation of reactive oxygen
species (ROS) through enzymatic oxidation system
with enzyme NADPH-oxidase, xanthine oxidase
(XO) and the enzyme endothelial nitric oxide
synthase (eNOS).87

ROS accumulation causes lipid peroxidation
and oxygenation of low-density lipoprotein
cholesterol (LDLc) which can further enhance the
stickiness of platelets in the formation of
thrombus.®®  Oxidation of LDL  form
malondialdehyde (MDA) as a result of acid
hydrolysis of lipid peroxides.’

MATERIALS AND METHODS

Materials

The materials used were fresh betel leaves
(Piper betle L.) collected from farmers in the
village of Senganan, Tabanan, Bali. 10-12 week
old experimental Wistar rats (Rattus norvegicus)
with 200-250 gram weight obtained from the
Laboratory of Animal Unit, Section of
Pharmacology Faculty of Medicine of Udayana
University. Materials/ chemicals used are all in
analytical grade unless otherwise stated. Chemicals
used include: 96% ethanol, oxonic potassium and
allopurinol (from Sigma-Aldrich, USA), 0.5%
CMC solution. Uric Acid Assay Kit (Sigma-
Aldrich, USA). Rat Malondialdehyde (MDA)
ELISA Kit (Cusabio, UK). Rat superoxide
dismutase (SOD) ELISA Kit (Kamiya Biomedical
Company, Seattle).

Method

Betel leaf extracts. Fresh betel leaves were
cleaned by washing them on the stream of tap
water and air dried for 3-5 days and then finely
ground. 1 kg of dry powder betel leaves were
macerated with 96% ethanol for 72 hours at room
temperature (28-30°C). The extract was filtered and
the filtrate is collected and then the residue was
macerated again with 96% ethanol for 72 hours at
room temperature until the filtrate was colorless.
The filtrate was collected and evaporated to dry
with a rotary evaporator at 40 ° C (yield 86.96 g)
and stored at -20° C until it was used.>1°

GCMS analysis of betel leaf extracts. GC
6890N from the Hewlett-Packard (Palo Alto, CA,
USA) put together with mass detector (MS5973,
Hewlett-Packard) was used for sample analysis of
the betel leaf extracts. The experimental conditions
were as follows: column: HP 5MS (30 mm x 0.25
mm and a film thickness of 0.25 mm) was used and
the flow moving phase (He) was set at 0.7 ml / min.
In the gas chromatography, temperature was kept at
50°C for 1 minute and then increased until 150°C
with 10°C increase in heating / min. After this
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period, the temperature was maintained at 150° C
for 2 minutes. Lastly the temperature was increased
up to 280°C with the increase in heating of 20°C /
minute and then maintained at 280°C for 30
minutes.®*! The percentage of each compound was
calculated as the ratio of the peak areas on the total
area of chromatography. The tops of the GCMS
were identified by comparing some of the data
reported by other researchers and the profile of the
library of Nist98 and Wiley 7n.*

The research was conducted with true
experimental method with The Randomized Post-
test Only Control Group Design. The protocol
followed the instructions and approval of the
Animal Care Committee of the Faculty of
Veterinary Medicine of Udayana University.
Experiments were conducted using 24 Wistar rats
with 4 treatments. Rats were divided into 4 groups
each of 6 rats (n = 6). (1) the normal group/ without
treatment were given standard feed/ pellet (50 g/ kg
bw/ day) and CMC solution of 0.5% as Vehicle. (2)
the negative control group (hyperuricemia/ oxonic
potassium) were fed a standard / pellet (50 g/ kg
bw/ day) and oxonic potassium 750 mg/ kg bw/
day. (3) the positive control group (oxonic
potassium + allopurinol) were given a standard
feed pellets (50 g/ kg bw/ day), oxonic potassium
750 mg/ kg bw/ day and allopurinol 5.0 mg/ kg bw/
day. (4) The treatment group with betel leaf extract
(oxonic potassium + betel leaf extract) were given
a standard feed pellets (50 g/ kg bw/ day), oxonic
potassium 750 mg/ kg bw/ day and betel leaf
extract 300 mg/ kg bw/ day.

At the end of the experiment (7 weeks) rat
blood was collected through the retro-orbital plexus
of rats using micro hematocrit tubes, for specifying
the levels of uric acid, MDA and SOD by the
method of spectrophotometry using Uric Acid
Assay Kit, Rat Malondialdehyde (MDA) ELISA Kit
and Rat superoxide dismutase (SOD) ELISA Kit.
The data of uric acid levels, MDA and SOD in
blood shown as mean * SE and statistically
analyzed by One-way ANOVA followed by Post-
hoc analyzes using LSD to compare between
groups. Correlation analysis of Pearson-Product
Moment was conducted between blood uric acid
levels with the blood levels of MDA and SOD.

RESULTS

From the extraction of 1 kg maceration of
dried betel leaf powder, it was obtained results in
the form of viscous greenish-black betel leaf
extract as much as 86.96 g. Based on the results of
spectroscopic analysis of GC-MS of betel leaf
extract, it showed 11 detected peak compounds
with retention time (tr), the peak area (%) as shown
in Figure 1 and the details is presented in Table 1.
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Figure 1
Betel Leaf Ethanol Extract chromatograms

The results of chromatogram show that 1%
and the 7™ until the 11" peaks are classes of
sesquiterpene compounds of terpenoids derivatives.
The 2" until the 6™ peaks are derivatives of phenol
namely chavibetol and eugenol.

The experimental results showed that means
of uric acid levels, MDA and SOD in all 4
treatment groups are as shown in Table 2.
Administration of oxonic potassium
(hyperuricemia) significantly increased the rats'
blood uric acid levels compared to the normal rats
(3.467 £ 0.3018 vs. 1.983 + 0.1682 mg/dL, p<0.05,
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n=6). Significantly increased the rats' MDA blood
levels compared to the normal rats (46.91350 *
9.546585 vs. 22.82016 + 4.605019 pg/mL, p<0.05,
n=6). Not lowering blood SOD rats compared
normal rats (48.23520 +10.979368 vs. 47.05883+
7.565573 %, p>0.05, n = 6).

When the administration of oxonic
potassium jointly given with allopurinol or betel
leaf extract the elevated uric acid levels totally
prevented or reduced significantly by allopurinol
(3.467 £ 0.3018 vs. 1.833 + 0.1542 mg/dL, p<0.05,
n=6) or by a betel leaf extract (3.467 + 0.3018 vs.
1.950 + 0.1384 mg/dL, p<0.05, n=6). Increased
levels of MDA prevented or reduced, though not
significantly reduced by allopurinol (46.91350 *
9.546585 vs. 34.16115 + 6.404795 pg/mL, p>0,05,
n=6). But prevented or reduced significantly by
betel leaf extract (46.91350 = 9.546585 vs.
23.43454 + 3.199519 pg/mL, p<0.05, n=6).
Increases levels of SOD, although not significantly
by allopurinol (48.23520 + 10.979368 vs. 64.46083
+ 3.529713 %, p>0.05, n = 6). But increased
significantly by betel leaf extract (48.23520 =+
10.979368 vs. 77.45100 + 1.296985 %, p<0.05, n =
6).

Table 1 Compounds Detected at Betel Leaf Extract

Peak Retention  Area Molecule Names of
Number Time Size Formula compounds
(Minute) (%)

1 12,41 1,88 CisHaa a-Cubebene

2 12,92 1,94 C1oH120- Isochavibetol

3 12,98 1,90 C10H120; Chavibetol

4 13,01 2,29 C10H120; Eugenol

5 13,07 6,08 C10H1202 Isoeugenol

6 13,17 3,31 Ci10H1202 Cis-Isoeugenol

7 13,26 14,66 CisHoa Caryophyline

8 13,82 7,94 CisHaa a-Caryophyllene

9 14,10 9,88 CisH24 a-Cadinene

10 14,29 8,71 CisH24 B-Selinene

11 14,40 11,79 CisHaa a-Selinene

Table2 Means (£SE) of Uric Acid Level, MDA dan SOD Rats’ Blood

Treatment Means of Uric Acid Means of MDA levels Means of SOD levels (%)
Groups levels (mg/dL) (pg/mL)
N (untreated) 1.983 + 0.16822 22.82016 + 4.605019? 47.05883 + 7.5655732
C- (OP) 3.467 +£0.3018° 46.91350 * 9.546585° 48.23520 + 10.979368°
C+ (OP + All) 1.833 £ 0.15422 34.16115 * 6.404795%P 64.46083 + 3.529713%0
TE (OP + BLE) 1.950 + 0.13842 23.43454 + 3.199519° 77.45100 + 1.296985°

Notes:

1. The means with the same letters at the same column shows insignificant differences (p> 0.05).
2. The means with different letters at the same column indicates significant differences (p <0.05)
3. N = Normal, K- = negative control, K + = positive control, TE = Treatment with betel leaf extract
4. OP = Oxonic Potassium, All = Allopurinol, BLE = Betel leaf extracts
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Figure2.

Uric Acid Levels (A), MDA Levels (B) and SOD Levels (C) in various treatment group.

There is a positive correlation between of
rats’ blood uric acid levels with rats’ blood MDA
levels (rcount = 0.498 (*)>rtanie = 0.404 at o = 0.05
and n = 24 or p <0.05) and a negative correlation,
although not significantly with the rats’ SOD blood
levels (reount = -0.273<rtaple = -0.404 at a = 0.05 and
n =24 or p >0.05).

DISCUSSION

From the chromatogram analysis results of
GCMS, betel leaf extract (Figure 1 and Table 1)
shows the presence of phenol compounds detected
i.e. of the 2" until the 6" respectably are
compounds of isochavibetol, chavibetol, eugenol,
isoeugenol, cis-isoeugenol. A previous study
reported that compounds contained in this phenol
of betel leaf extract causes betel leaf extract to have
anti-inflammatory activity, antioxidant and as an
inhibitor of the enzyme of X0.%1213

The administration of oxonic potassium can
increase the uric acid levels, increasing the levels
of MDA and not lowering the rats' SOD blood
levels compared to the normal rats. Increasing the
levels of uric acid because oxonic potassium is an
enzyme inhibitor of uricase / urate oxidase in
degrading uric acid into allantoin, leading to the
accumulation of uric acid (hyperuricemia) as a
result of the metabolism of purines compounds into
uric acid by enzymes of X0O.”* Oxonic potassium
has been widely used to increase blood uric acid
levels in the experimental rats.®'® Increasing the
levels of MDA due to increased uric acid
(hyperuricemia) increase the formation of ROS?®
through enzymatic oxidation reactions with enzyme
NADH / NADPH oxidase,'"!8 xanthine oksidase
(X0)¥*? and endothelial NO synthase (eNOS).°
Oxidative stress (ROS) causes oxidation of plasma
LDL and release MDA,*® by lipid peroxides, as a
result of hydrolysis of acid lipid peroxides which is
formed by free radical attack on plasma
lipoproteins. Therefore, MDA is used as indirect
measures of LDL oxidation” or oxidative stress
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marker.?! Increased oxidative stress (free radical)
also decreases the activity of SOD.?2

The administration of oxonic potassium
together with the administration of allopurinol or
betel leaf extract can prevent an increase in uric
acid levels or lowering the uric acid levels because
allopurinol is an enzyme inhibitor of XO, likewise
betel leaf extract that contains phenol compound
that functions as an enzyme inhibitor of XO i.e.
inhibiting the enzyme activity of XO®° in the
oxidation reaction of hypoxanthine into xanthine
and oxidation of xanthine into uric acid in the
purine degradation pathway into uric acid,” so that
there is no accumulation of uric acid. The
administration of oxonic potassium together with a
betel leaf extract also prevents an increase
(decrease) of the levels of MDA and prevents a
decrease (increase) of SOD because betel leaf
extract contains phenol compounds that can act as
inhibitors of XO enzymes® and it serves as an
antioxidant?® that can lower the uric acid levels and
also ROS. Betel leaf extract can also increase the
levels of SOD with activation of Nrf2-ARE?
signaling pathway which further increases the
expression of antioxidant enzymes including SOD
and CAT.?2

An interesting result that the administration
of oxonic potassium together with allopurinol did
not significantly reduce the levels of MDA and
increase the SOD, this is likely due to allopurinol,
although it can lower the uric acid levels but it
cannot decrease ROS, since allopurinol is not only
as an enzyme inhibitor of XO only, but when
inhibiting XO, allopurinol produces free radicals
(superoxide) during the conversion it becomes
oxipurinol. These results are supported by the
results of previous.®

CONCLUSION

Based on the results of the study, it can be
concluded that the betel leaf extract as anti-
hyperuricemia lowers the uric acid levels and
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oxidative stress by lowering the levels of MDA and
increase the levels of rats® SOD blood
hyperuricemia.
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