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Abstract

Hyperuricemia is elevated blood uric acid.
Blood uric acid can harm health. Allopurinol
can lower uric acid, but it has harmful side
effects. The community has treated various
diseases with Bajakah stems. This study
examined Bajakah Tampala stem ethanol
extract ~ secondary  metabolites and
antihyperuricemia activity. This research
identified the bajakah tampala stem plant
(Spatholobus littoralis Hassk.), manufactured

simplicia, characterized simplicia,
phytochemically screened, prepared the
ethanol extract, and tested its

antihyperuricemia activity against male white
mice (Mus musculus). The simplicia and

Bajakah tampala stem ethanol extract
contained flavonoids, tannins,
steroids/triterpenoids, alkaloids, and

saponins. At 400 mg/kgBB (3.88 mg/dl), the
bajakah tampala stem ethanol extract reduces
uric acid at the 6th hour, similar to allopurinol
at 10 mg/kgBB (3.46 mg/dl).

Keywords: Bajakah tampala stem,Spatholobus
littoralis, Hyperuricemia, Allopurinol

Abstrak

Hiperurisemia adalah peningkatan asam urat
darah. Asam urat darah dapat membahayakan
kesehatan. Allopurinol dapat menurunkan asam
urat, namun memiliki efek samping yang
berbahaya. Masyarakat telah mengobati berbagai
penyakit dengan batang Bajakah. Penelitian ini
menguji metabolit sekunder ekstrak etanol batang
Bajakah Tampala dan aktivitas antihiperurisemia.
Penelitian ini mengidentifikasi tanaman batang
bajakah tampala (Spatholobus littoralis Hassk.),
pembuatan simplisia, karakterisasi simplisia,
skrining fitokimia, preparat ekstrak etanol, dan uji
aktivitas antihiperurisemia terhadap mencit putih
jantan (Mus musculus). Simplisia dan ekstrak
etanol batang bajakah tampala mengandung
flavonoid, tanin, steroid/triterpenoid, alkaloid, dan
saponin. Pada 400 mg/kgBB (3,88 mg/dl), ekstrak
etanol batang bajakah tampala menurunkan asam
urat pada jam ke-6, mirip dengan allopurinol pada
10 mg/kgBB (3,46 mgl/dl).

Kata Kunci: Batang  bajakah  tampala,

Spatholobus littoralis, Hiperurisemia, Allopurinol
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INTRODUCTION
The prevalence of
hyperuricemia has increased

worldwide, both in developed and
developing countries. Based on data
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from the Global Burden of Diseases
(GBD), it shows that the prevalence
of hyperuricemia in Indonesia is
18%. Hyperuricemia data were also
obtained from Tomohon City and
Denpasar, where the prevalence
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reached 25% and 18.2%, respectively.
Whereas in Bandungan (Central
Java), the figures were 24.3% for men
and 11.7% for women, with a total
prevalence of both sexes of 17.6%!.

Hyperuricemia is a condition
where uric acid levels in the blood
are greater than the normal value,
which in men is said to be
hyperuricemia if the uric acid levels
are above 7 mg/dl and in women
above 6 mg/dl. Mice are said to have
hyperuricemia when their uric acid
levels are 1.7-4.0 mg/dI>.

Medications used to lower
blood uric acid levels can be used by
either reducing uric acid production
or increasing uric acid excretion by
the kidneys. Allopurinol is an
example of a drug that works to
inhibit the formation of uric acid
through inhibition of the activity of
the enzyme xanthine oxidase, and
probenisid is an example of a
uricosuric drug that can increase uric
acid excretion by inhibiting its
reabsorption in the kidney tubules®.

One of the plants that has the
potential to be used as a traditional
anti-hyperuricemia  medicine is
bajakah (Spatholobus
littoralis Hassk.). Compounds that
have potential as antihyperuricemia
agents are flavonoids, tannins, and

tampala

saponins.
compounds work by inhibiting

Flavonoid group
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xanthine oxidase so as to reduce
excessive uric acid production;
tannin compounds are known to
bind free radicals during the
conversion of purines to uric acid;
and saponin compounds work by
reducing the activity of the xanthine
oxidase enzyme in serum* Aside
from  being
flavonoids also function as anti-
inflammatories by inhibiting
cyclooxygenase and lipooxygenase
enzymes so that they can reduce pain
resulting from hyperuricemia®.

antihyperuricemia,

According to
research, the ethanol extract of the
Bajakah tampala stem has secondary
metabolite
phenolics, flavonoids, tannins, and
saponins and helps male rats heal
wounds®. The Bajakah Tampala stem
ethanol extract is antibacterial® and

previous

compounds like

antioxidant’. The ethanol extract of
Bajakah tampala stem was tested for
antihyperuricemia (Spatholobus

littoralis Hassk).

METHODOLOGY

Identification of the bajakah
tampala stem plant (Spatholobus
littoralis Hassk.), collection of the

bajakah  tampala stem plant,
production of simplicia,
characterization of  simplicia,
phytochemical screening,

preparation of the ethanol extract of
the bajakah tampala stem, and
antihyperuricemia activity test of the
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ethanol extract of the bajakah
tampala stem (Spatholobus littoralis
Hass (Mus musculus).

Sample Processing

The samples wused were
tampala pirate stems taken from
Central Kalimantan. The stems of the
Bajakah Tampala that have been
collected are washed thoroughly
with running water, then drained
and spread on parchment paper. The
ingredients are then chopped,
weighed, and dried in a drying
cupboard at 40°-50°C until dry;
when crushed, they are brittle. The
dried simplicia was then powdered
using a blender®. The simplicia
powder is stored in plastic to prevent
moisture and other impurities before
being extracted.

Preparation of Bajakah Tampala
(Spatholobus littoralis Hassk.)
Stem Ethanol Extract

The ethanol extract of the
stem of Bajakah tampala (Spatholobus
littoralis Hassk.) was made by
percolation wusing 96% ethanol
solvent by means of 500 g of
simplicia powder moistened with
250 ml of solvent, closed, and left for
3 hours, then put into a percolator.
Pour enough of the 96% ethanol
solvent solution wuntil all the
simplicia is submerged and there is a
layer of solvent above it’. The mouth
of the percolator tube is covered with
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aluminum foil and left for 24 hours,
then the faucet is opened and the
extract droplets are allowed to flow
at a rate of 1 ml per minute, and the
percolate is collected. Add the filter
solution repeatedly so that there is
always a layer on top, so that you get
4 liters (80 parts). The percolation
was stopped when the last 500 g of
percolate had been evaporated
without leaving any residue, and
then sufficient distiller solution was
added to obtain 5 liters (100 parts)™.
The extract was evaporated using a
rotary evaporator until a thick
extract was obtained!!.

Preparation of 0.5% Na
Carboxymethyl Cellulose (Na CMC)
Suspension

As much as 0.5 g of CMC Na
was put into a mortar containing 10
ml of hot distilled water and allowed
to stand for 15 minutes until a
transparent mass was obtained, then
crushed until homogeneous. Then it
was diluted with distilled water and
put into a 100-ml volumetric flask.
The volume is turned all the way
up'.

Preparation of Bajakah Tampala
Stem Ethanol Extract Suspension
(Spatholobus littoralis Hassk.)

The dose of the ethanol extract
of the Bajakah tampala stem was
determined based on the orientation
of the dose in experimental animals.
The doses of the ethanol extract of
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Bajakah stems given to experimental
animals were 200, 300, and 400
mg/kgBB. The ethanol extract of the
bajakah stem (EEBBT) was weighed
at 200, 300, and 400 mg, respectively,
and put into a mortar containing a
small amount of 0.5% Na CMC
suspension, homogenized, and then
added to 10 ml of the 0.5% Na CMC
suspension.

Preparation of 1% Allopurinol
Suspension

Allopurinol 100 mg, as much
as 1 tablet, was crushed into a
mortar, then 05% Na CMC
suspension was added little by little
while grinding until homogeneous,
and the volume was made up to 100
ml with 0.5% Na CMC.

Preparation of Potassium Oxonate
Solution

The  preparation of a
potassium  oxonate solution is
carried out in the following way: 250
mg of potassium oxonate are
weighed, then put into a 10-ml
volumetric flask, and 0.9% NaCl
solution is added to the mixture!2.

Uric Acid Lowering Effect Testing
This study used healthy male
white  mice (Mus musculus)
weighing 20-30 g. The study was
conducted with five treatment
groups. The total number of animals
used from each treatment group was

Page 83

determined based on the Federer
formula®.

The study began with mice
being fasted for 18 hours (not given
food but given water). Then each
mouse was weighed and marked.
Then the fasting uric acid level was
measured by dripping blood from
the tail vein of the mice onto the test
strip and waiting a few seconds until
the blood was evenly distributed in
the reaction zone automatically.
Within 20 seconds, the level of uric
acid in the blood of the mice will
appear on the screen of the tool. The
mice were then given an
intraperitoneal (i.p.) injection of 0.2
mL potassium oxonate. Mice were
randomly divided into 5 groups, and
each group's uric acid levels were
measured after one hour of injections
of potassium  oxonate.  After
measuring uric acid levels, each rat
was treated as follows:

1. Group 1: As a negative control,
give CMC Na 0.5% orally.

2. Group 2: Allopurinol 1% was
given orally as a positive control.

3. Group 3: Given EEBBT at 200
mg/kgBB, orally

4. Group 4: Given EEBBT at 300
mg/kgBB, orally

5. Group 5: Given EEBBT 400
mg/kgBB, orally

Blood wuric acid levels were
measured again one hour after the
test material was administered, then
again after two hours, four hours, six
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hours, and until the mice's uric acid
levels returned to normal™.

Data analysis

Data analysis from this study
was carried out by calculating the
average decrease in uric acid levels
for each group using the normality
and homogeneity method, one-way
ANOVA (analysis of variance),
followed by the Tukey test to see
significant  differences  between
treatment groups. This statistical
analysis uses the SPSS (Statistical
Product and Service Solution)
program.

RESULT AND DISCUSSION
Plant Identification

In a study involving plants,
the initial step is determination. This
plant identification aims to ascertain
and confirm the correct identity of
the plants used and to prevent
sampling errors. Plant identification
performed at the Medanense
Herbarium (MEDA) of the Biology

Research  Center,
Mathematics and Natural Sciences,
University of North Sumatra
revealed that the plant used in this
study was the stem of the tampala
bajakah (Spatholobus littoralis Hassk.).
Local name: (Bajakah Tampala) In

Figure 1, the tampa steel rod can be

Faculty  of

seen.

Figure 1. Tampala Bajakah Stem

Simplicia  Characterization  of
Bajakah Tampala (Spatholobus
littoralis Hassk.) Stems

The results of the
characterization of the simplicia
powder from the Bajakah Tampala
stem can be seen in Table 1.

Table 1. Powder Characterization Results of Bajakah Tampala Stem Simplicia

No Parameter Check up result (%) MMI terms (%)
1.  Water content 7.3% <10%
2. Water soluble essence content 13.3% >9%
3. Ethanol soluble essence content 16% > 7%
4.  Total ash content 3.17% <10%
5. Acid insoluble ash content 0.5% <1%

According to Materia Medica
Indonesia, the results of the

Page 84

characterization tests for water
content,  water-soluble  essence
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content, ethanol-soluble extract
content, total ash content, and acid-
insoluble ash content are

satisfactory.

Phytochemical Screening
A phytochemical screening
was conducted to determine the class

of secondary metabolites present in
the stem of the Bajakah Tampala
plant. Table 2 displays the screening
results for simplicia powder and the
ethanol extract of the Bajakah
Tampala stem.

Table 2. Results of Phytochemical Screening of Bajakah Tampala Stems

No Secondary Metabolites Powder Results Extract Results
1. Alkaloids + +

2. Flavonoids + +

3. Saponins + +

4. Tanins + +

5. Steroids/Triterpenoids + +

Information

(+) indicates that secondary metabolites are present.
(-) Negative: Does not contain secondary metabolite

The ethanol extract of the
Bajakah tampala stem contains
secondary metabolites of alkaloids,
flavonoids, saponins, tannins,
steroids, and triterpenoids. The
presence of flavonoids contained in
this plant is very supportive as an
antihyperuricemia drug. Flavonoids
act as xanthine oxidase inhibitors
because flavonoids are reducing
agents, so they can inhibit the action
of the xanthine oxidase enzyme to
convert xanthine compounds into
uric acid.

Measurement of Uric Acid Levels in
the Ethanol Extract of Bajakah
Tampala Stems

This study used experimental
animals, namely mice, because mice
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have a digestive system absorption
process and a metabolic system for
testing drugs that are relatively
similar to the human digestive
system. The selection of male mice as
test animals is because male mice
have greater hormonal stability
compared to female mice, because
female mice experience estrus cycles
during pregnancy and lactation,
which will affect the psychological
condition of the test animals. Male
mice do not have the hormone
estrogen, even though there is a very
small amount. The hormone
estrogen is useful for increasing uric
acid excretion through urine.
Increased levels of uric acid in each
group can be observed after the
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induction process using potassium
oxanate. Then the decrease in uric
acid levels was observed for six (six)
hours after being given treatment in
the form of 05% Na CMC,

allopurinol, EEBBT 200 mg/kgBB,
EEBBT 300 mg/kgBB, and EEBBT 400
mg/kgBB. The decrease in uric acid
levels can be seen in Figure 2.

Graph of the Relationship Between Average Uric Acid
Levels (mg/dl) and Time (hours) for Each Treatment
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Figure 2. Graph of the Relationship Between Average Uric Acid Levels (mg/dl)
and Time (Hours) for Each Treatment

Based on Figure 2 above, the
EEBBT wuric acid level test of 200
mg/kgBB decreased uric acid levels
at the 4th hour and continued to
decrease uric acid levels until the 6th
hour. where EEBBT at 300 mg/kgBB
and 400 mg/kgBB decreased uric acid
levels at the 2nd hour. At the sixth
hour, EEBBT of 400 mg/kgBB was
nearly as effective as allopurinol uric
acid reduction. Based on the graph
above, to find out the differences in
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uric acid levels in mice obtained
from various different treatments,
whether significant or not, it is
necessary to proceed with the one-
way ANOVA test and the Tukey test.
In the one-way ANOVA test,
if the significant value shows ( 0.05),
it means that there is a significant
difference in ability, and if the value
shows ( 0.05), it means that there is
no significant difference in ability®.
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In this study, measurements
of decreased uric acid levels in mice
had a significant value of 0.05,
indicating a significant difference.
The Tukey test was continued to see
if there were differences in the data
on the decrease in uric acid levels in
the test animals from before
treatment to after treatment between
the 5 different treatment groups.
Whereas data from normal levels
and levels after induction show no
significant change, allopurinol is
already significant at 2 hours EEBBT
at 400 mg/kgBB. At 4 hours EEBBT,
400 and 300 mg/kgBB were
significant with allopurinol. while
the EEBBT dose of 200 mg/kg BB was
not significant until 6 hours.

The effectiveness of reducing
uric acid from the Bajakah Tampala
stem is strongly supported by the
presence of secondary metabolites
contained therein. The flavonoid
group is one of the secondary
metabolite compounds found in the
stem of Bajakah tampala as a result of
phytochemical screening!c.
Flavonoids are one of the
compounds that are most likely to
act as xanthine oxidase inhibitors
because flavonoids are reducing
agents, so they can inhibit the action
of the xanthine oxidase enzyme to
convert xanthine compounds into
uric acid.

Overall, it can be concluded
that the ethanol extract of the

Bajakah  Tampala stem  has
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effectiveness for reducing uric acid
in male white mice induced with
potassium oxonate; the best dose is
400 mg/kgBB, which is not
significantly different from
allopurinol 10 mg/kgBB in the 6th
hour after administration of the test
substance.

CONCLUSION

The ethanol extract of the
Bajakah tampala stem contains
secondary metabolites of alkaloids,
flavonoids,
steroids, and triterpenoids. The
ethanol extract of bajakah tampala
stems has an antihyperuricemia
effect in mice at the three doses used:
200, 300, and 400 mg/kgBB. EEBBT
300 and 400 mg/kgBB have
comparable  effectiveness  with
allopurinol 10 mg/kgBB; the
statistical test results for EEBBT 300
and 400 mg/kgBB are not
significantly different (p > 0.05) with
allopurinol 10 mg/kgBB at 4 hours
and 6 hours. The 200 mg/kgBB dose
was significantly different from the
10 mg/kgBB allopurinol dose (p
0.05). The most effective dose of the
ethanol extract of Bajakah Tampala
as an antihyperuricemic is 400
mg/kgBB.

saponins,  tannins,

REFERENCES

1. Kurniari, P. K., Kambayana, G. & Putra,
T. R. Hubungan hiperurisemia dan
fraction wuric acid clearance di Desa
Tenganan Pegringsingan Karangasem
Bali. J. Penyakit Dalam 12, 77-80 (2011).

Nusantara Scientific Medical Research Journal (NSMR])


https://nusantarascientificjournal.com/index.php/nsmrj/article/view/28

N=M=U

Nusantara Scientific Medical Research Journal (NSMRJ)

Volume 01, No. 01 (2022), Page 80 — 89

https://nusantarascientificiournal.com/index.php/nsmrij/article/view/28

2. Suhendi, A., Nurcahyanti, M. & Sutrisna,
E. M. Aktivitas antihiperurisemia ekstrak
air jinten hitam (Coleus ambonicus Lour)
pada mencit jantan galur balb-c dan
standardisasinya. Maj. Farm. Indones. 22,

77-84 (2011).

3. Katzung, B. G. & Trevor, A. J. Basic &

clinical pharmacology. (2012).

4. Fitriani, F., Cahyadi, I. & Primanagara, R.
Perbandingan Efektivitas Ekstrak Daun
Seledri (Apium graveolens L.) dengan
Allopurinol Terhadap Penurunan Kadar
Asam Urat pada Tikus Putih Jantan
(Rattus novergicus) dibuat
Hiperuresemia. Tunas Med. ]. Kedokt.

Kesehat. 4, (2018).

5. Hidayati, N. A. Kandungan kimia dan uji
antiinflamasi ekstrak etanol Lantana
camara L. pada tikus putih (Rattus

norvegicus L.) jantan. (2006).

6. Saputera, M. M. A. & Ayuchecaria, N. Uji
efektivitas ekstrak etanolik batang
bajakah tampala (Spatholobus littoralis
Hassk.) terhadap waktu penyembuhan

luka. . Ilm. Ibnu Sina 3, 318-327 (2018).

7. Ayuchecaria, N., Saputera, M. M. A. &
Niah, R. Penetapan Kadar Fenolik Total
Ekstrak Batang Bajakah Tampala
(Spatholobus littoralis Hassk.)
Menggunakan Spektrofotometri UV-
Visible. |. Insan Farm. Indones. 3, 132-141

(2020).

8. Muhammad, M., Nasri, N., Kaban, V. E,,
Satria, D. & Cintya, H. Antibacterial
Potential Ethanol Extract of Papaya
Leaves (Carica papaya Linn.) Towards
Salmonella typhi. BEST J. Biol. Educ. Sains

Technol. 5, 265-270 (2022).

9. Kaban, V. E., Nasri, N., Dharmawan, H.
& Satria, D. Formulasi dan Uji Efektivitas

Sabun Pencuci Tangan dari Ekstrak Daun
Pandan (Pandanus amaryllifolius Roxb.)
Terhadap Bakteri Salmonella sp. Herb.
Med. ]. 5, 8-12 (2022).

10.Dalimunthe, A. et al. The effect of

extraction methods towards antioxidant
activity of ethanol extract of Picria fel-
terrae Lour. Herbs. in IOP Conference
Series: Earth and Environmental Science vol.
1115 012040 (IOP Publishing, 2022).

11.Amalia, L. & Dalimunthe, G. 1. UJI

AKTIVITAS ANTIINFLAMASI
EKSTRAK ETANOL BATANG AKAR
BAJAKAH (Spatholobus littoralis Hassk)
TERHADAP TIKUS JANTAN PUTIH
(Rattus novergicus). FARMASAINKES ].
Farm. SAINS Dan Kesehat. 1, 142-148
(2022).

12.Krisdayanti, L., Hajrah, H. & Ramadhan,

A. M. Uji aktivitas antihiperurisemia
ekstrak etanol biji salak (Salacca zalacca
(Gaertn.) Voss.) terhadap tikus putih
jantan galur Wistar (Rattus norvegicus)
yang diinduksi kalium oksonat. in
Proceeding of Mulawarman Pharmaceuticals
Conferences vol. 4 187-192 (2016).

13.Nirmala, F., Zumaroh, K., Donatomo, N.

A. & Ngibad, K. Kombinasi Rebusan
Daun Salam dan Kemangi dalam
Menurunkan Kadar Asam Urat Mus
musculus. Borneo |. Med. Lab. Technol. 2,
109-115 (2019).

14.Tarigan, I. M., Saiful, B. & Awaluddin, S.

Aktivitas  antihiperurisemia  ekstrak
etanol herba suruhan (Peperomia
pellucida (L.) Kunth) pada mencit jantan.
J. Pharm. Pharmacol. 1, 37—43 (2012).

15.Samiun, A., De Queljoe, E. &

Antasionasti, I. Uji Efektivitas Senyawa
Flavonoid Dari Ekstrak Etanol Daun
Sawilangit (Vernonia Cinerea (L.) Less)

Page 88 Nusantara Scientific Medical Research Journal (NSMR])


https://nusantarascientificjournal.com/index.php/nsmrj/article/view/28

N=M2U)

Nusantara Scientific Medical Research Journal (NSMRJ)

Volume 01, No. 01 (2022), Page 80 — 89

https://nusantarascientificiournal.com/index.php/nsmrij/article/view/28

sebagai Antipiretik pada Tikus Putih
Jantan Galur Wistar (Rattus Norvegicus)
yang Diinduksi Vaksin Dpt.
PHARMACON 9, 572-580 (2020).

16.Novanty, V., Pangkahila, W. & Dewi, N.
N. A. Administration of ethanol extract of
Bajakah tampala (Spatholobus littoralis
Hassk) stem decreased reactive oxygen
species, visceral fat and body weight of

obese rats. Neurol. Spinale Medico Chir. 4,
32-36 (2021).

17.Zhao, J., Huang, L., Sun, C,, Zhao, D. &

Tang, H. Studies on the structure-activity
relationship and interaction mechanism
of flavonoids and xanthine oxidase
through enzyme kinetics, spectroscopy
methods and molecular simulations. Food
Chem. 323, 126807 (2020).

Page 89 Nusantara Scientific Medical Research Journal (NSMR])


https://nusantarascientificjournal.com/index.php/nsmrj/article/view/28

