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Abstract

The purpose of this research was to develop amkaye-based treatment using extractPbéctranthus amboinicus
applied to gout arthritis (GA) patients. The resbavas quasi experimental, with a pretest-postesiomized control
group design. The samples were GA patients in thpa@ient Installation of Internal Medicine in GealeHospital
Haji, Surabaya. The sample was comprised of 3(refgmts. The respondents were divided into a treattigroup and
a control group. The treatment group was askedke medicine from the hospital, coupled withamboinicus extract
capsules, for 7 days, during which time patierasitjinflammation was observed. The control growgs\provided with
only medication from the hospital, and their joinflammation was likewise observed. Blood samplesentaken
before and after treatment, to measure the levelbland urea nitrogen (BUN) and creatinine, as wadl the
concentrations of TNfe-and IL-18. There was a decrease in BUN and creatinine lémdlse control group, but it was
not significant, decreasing by 3% and 8%, respeltivlhe treatment group also showed elevated deveBUN and
creatinine, which also was not significant at 3%l &6, respectively. There was a decrease in theecdration of
TNF-o in the control group by 9% and 22%. The conceiotnadf IL-1B in the control group increased by 18%,
whereas,in the treatment group, it decreased byh®ever, the decreases in both groups were noifisant.

Abstrak

Pengaruh Ekstrak Daun Jintan (Plectranthus amboinicus) terhadap Kadar BUN dan Kreatinin serta Respon
Seluler Faktor Proinflamasi TNF-e dan IL-1p Pasien Gout Artritis Pengobatan gout artritis (GA) saat ini
dikembangkan berbasis anti sitokin yaitu blokadendden, penghambatan pelepasan B.-dan TNFe. Tujuan
penelitian ini adalah mengembangkan pengobatarabisrianti sitokin dengan menggunakan ekstrak datanjyang
diaplikasikan pada penderita GA. Penelitian ini ladapenelitian eksperimental semu dengan desairelifan
randomized pretest-posttest control group design. Pengambilan sampel pasien GA di Instalasi RawanJ&oli
Penyakit Dalam RSU Haji Surabaya yang memenuhierkaitinklusi dan eksklusi. Jumlah sampel sebanyak 3
responden terbagi menjadi kelompok perlakuan déonimok kontrol masing-masing 15 responden. Padankabk
perlakuan diminta untuk minum obat dari Rumah Sdkiambah dengan kapsul ekstrak daun jintan selarhari,
dengan dilakukan pengamatan keradangan sendi.Kefatapok kontrol minum obat dari Rumah Sakit daakdikan
pengamatan keradangan sendi. Sampel darah diaefi@lusn dan sesudah perlakuan untuk mengukur kad#t, B
kreatinin, konsentrasi TNE-dan IL-13. Terdapat penurunan kadar BUN dan kreatinin padiankpok kontrol namun
tidak signifikan yaitu menurun sebesar 3% dan 8&mehtara pada kelompok perlakuan terdapat penegkadar
BUN dan Kreatinin namun juga tidak signifikan sedre8% dan 7%. Terdapat penurunan konsentrasi dggeda
kelompok kontrol sebesar 9% dan kelompok perlalagresar 22%, keduanya tidak signifikan. Sementamadatrasi
IL-1p terjadi peningkatan pada kelompok kontrol seb&8&6, sementara pada kelompok perlakuan terjadirpean
sebesar 3%, keduanya tidak signifikan.
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I ntroduction

On the occurrence of gout arthritis (GA), acute
symptoms are easily observed in the form of disvept
pain in the joint, which requires prompt treatmémt
control pain and inflammation. GA symptoms are
caused by a complex inflammatory reactions invavin
the proinflammatory factors TNé&-and interleukin-
18.%% The emergence of GA is acutely stimulated by
trauma, surgery, and the consumption of alcohol and
certain drugs that alter serum urate levels. Higlels of
urate are distributed to various tissues, and depoof
urea crystals in the joints cancauserecurrent acute
inflammation. In appropriate treatment can lead to
chronic inflammation, can cause urea crystals tonfo
tophi deposition (tophi gout), and cause structural
damage in joints. In cases of continued chronic
polyarthritis, other tissues will be affected, suah
kidney (nephropathy and uric acid nephrolithiasis),
juxta-articular, cardiac, and subcutaneous tidsue.

The deposition of ureacrystals into the renal tebuill
interfere with the function of kidney filtrationnpd it can

be detected by increasing levels of blood ureagén
(BUN) and creatinine concentrations. Therefore;ait

be used as initial parameters for analyzing thelitiom

of the kidney filtration function. Increased BUN dan
creatinine may occur simultaneously or, sometimes,
creatinine levels will increase while the BUN level
rises, when kidney damage has reached $0%.

Plectranthus amboinicus belongs to the family
Lamiaceae, once identified &bleus amboinicus, and,

in Indonesia, aglaun bangun bangun. This plant has
been used traditionally as food, and as herbal d&se
especially to cure various diseases. The chemical
composition ofP. amboinicus in the form of ethanol
extract consists of flavonoids, saponins, polypltgno
essential oils, and Antrakuindn.

Existing treatments for GA are symptomatic, blogkin
only the formation of leukotrienes and prostaglasdin
the inflammatory process, without eliminating thajon
cause. However, long-term use of these anti-
inflammatory drugs potentially damages kidney and
liver function?

The current treatment of GA was developed based on
the anti-cytokine chemokine blockaimhibition of IL-

18,2 and TNFe inhibition®*! Anti-cytokine-based
treatment is more effective against the main ca@®&s
than symptomatic treatment is. Several studies has
shown that use ofP. amboinicus leaf extract has
inhibitory effects on anti-cytokine release in iodd
inflammation in micé? However, research on
applications of P. amboinicus leaf extract for the
development of anti-cytokine-based treatment for
patients with GA has not been done. This study aoms
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analyze the effect oP. amboinicus leaf extract in
patients with GA, by measuring the levels of BUN,
creatinine, TNFe and IL-13, before and after treatment
in the treatment group and the control group.

Methods

A quasi-experimental research method was useden th
study, to provide treatment for patients with GAeT
study design was a randomized pretest-posttestatont
group design with single blind administration.

Sample criteria. The subjects of this study were
patients with GA in the Outpatient Installation of
Internal Medicine in the General Hospital (RSU) iHaj
Surabaya, who met the inclusion criteria,being niesgd
with GA (established in accordance with specifioichl
symptoms) and agreeing to follow the research by
completing the informed consent, and the exclusion
criteria, no history of gastritis, duodenal ulcer,
hypersensitivity to the drugs indomethacin aRd
amboinicus, and not a pregnant or lactating woman. The
exclusion criteria were used to restrict the stgdyup
and reduce the risk of treatment interventions. s€he
data were derived from the results of the interveewd
physical examination by the doctor; however, padiots

did not require detailed examination. Indomethacin
served as the drug of choice of GA patients.

Clinical research. The sample consisted of 30
respondents. The respondents were grouped int@fone
two groups: 15 in the treatment group and 15 in the
control group. Blood samples of respondents wekerta
to measure levels of BUN, creatinine, TNFand IL-13

as the initial data before the treatment. Thosehim
treatment group were asked to take standard meaticat
from the hospital, coupled withP. amboinicus leaf
extract capsules for 7 days, 1 capsule daily, dey t
underwent observation of the inflammation in that®
Those in the control group were provided only the
standard medication from hospital and the inflaniomat
of their joints was observed. After 7 days, in each
group, blood sample were collected to test theléewt
BUN, creatinine, TNFx, and IL-13. Then the results
were analyzed to determine differences in the wél
BUN, creatinine, TNFt, and IL-13, before and after
treatment, between the treatment group and theaont

group.

Ethical clearance. This study was approved by the
Ethical Committee of General Hospital Haji, Suraday
No. 073/18/KOM.ETIK/2013. Blood samples were
collected by experienced medical personnel (nuofes
General Hospital Haji, Surabaya).

Data analysis techniques. Blood samples were tested

to determine the concentration of BUN, creatinine,
TNF-a, and IL-13. Measurements of TNE&-and IL-13

December 2014 | Vol. 18 | No. 3



concentrations were obtained by using the Elisa
technique. Paired sample t-tests (paired t-test)ewe
employed to determine the significance level of the
differences in BUN, creatinine, TN&- and IL-1B
concentrations before and after the treatment.

Results and Discussion

Clinical Research. Preparation of. amboinicus leaf
extracts was done in Integrated Research and Bestin
Laboratory (Laboratorium Penelitian dan Pengujian
Terpadu/LPPT Universitas Gadjah Mada/UGM). It was
prepared into capsules using pharmaceutical teoggol
at a dose corresponding to a daily intake of frBsh
amboinicus leaves in humans is 210 g/70 kg body
weight. Leaf extract capsulation was carried outhi@
laboratory of the pharmacology and clinical pharyac
UGM. Levels of BUN and creatinine measurements
were performed in the Clinical Laboratory “Klinika”
Surabaya. Analysis of the cellular response of TINF-
and IL-13 were conducted in the laboratories of the
Institute for Tropical Diseases (ITD) Universitas
Airlangga.

BUN and creatinine levels. The following Figure 1
shows the concentrations of BUN and creatinineaih b
group before and after treatment.
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Figure 1. Boxplot of BUN and Creatinine Concentrations
of Both Groups of Patients Before and After
Treatment
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The results of the measurement of BUN and creatinin
(mg/dl) levels in both group before and after tneet
are shown in Table 1.

Normal levels of BUN in adults are between 14 afd 2
mg/dL, whereas normal creatinine levels are between
0.7 and 1.3 mg/dE? In the control group, there were
decreases in creatinine levels by 8%, and, in BUN
levels, by 3% before and after treatment. In the
treatment group, BUN and creatinine concentrations
increased by 3% and 7%, respectively, before atat af
treatment. The results of the statistical analysishe
control group showed a decrease in the levels o BU
and creatinine, but these were not significant @5).
Meanwhile, there was an increase in BUN and
creatinine levels in the treatment group, but, vilse,

the increase was not significant (p> 0.05).

BUN and creatinine concentration are blood chemistr
parameters used to analyze the normality of kidney
filtration. The mean concentrations of BUN and
creatinine from blood samples taken from the entire
group of patients remained at the normal level.sThi
result shows that the patients in this study ditl have

the impaired renal function associated with GA.
Increasing BUN and creatinine may be indicativeaof
disturbance in the renal filtration both in tubulesd
glomeruli. Increaments of BUN and creatinine may
occur simultaneously. In addition, the creatinind ¢he
BUNSIeveIs will rise when kidney damage has reached
60%:

Following the administration of. amboinicus leaf
extract and standard drug in the treatment group an
only standard drug administration in the contradugp,

no changes in BUN and creatinine levels were shown.
The results might have occured because the GAnatie
in the study had relatively normal kidney functidn.

the case of continued GA, deposition of urea ctysta
will enter into the kidney tissue, filling the tulan
lumen, and, thereby, interfering with the functioh
filtration and the absorption of body fluigs?*>*°

Concentrations of IL-1p and TNF-a.The results of the
concentration of IL-g and TNFe in all groups of GA
patients before and after treatment is shown infei@.

The mean concentration of Il3land TNFe in the
treatment group and the control group of patierfsite

Tablel. Mean Concentrations of BUN and Creatinine in
Both Groups of GA Patients Before and After
Treatment in the RSU Haji, Surabaya, in 2013

Time Control Group Treatment Group
BUN  Creatinine BUN Creatinine

Before 18,58 1.54 18.08 1.66

After 1797 1.42 18.71 1.78

p 0.667 0.158 0.678 0.505
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Figure 2. Boxplot of IL-1p and TNF-a Concentrations in
the Whole Group of GA Patients Before and
After Treatment

and after treatment in the RSU, Haji, Surabaya, is
described in Table 2.

In the control group, there were increased levéll o

18 by 18%, but these were not significant (p> 0.05),
whereasin the treatment group, it decreased 3%rédefo
and after treatment, which was also not significant
Table 2 also shows a decrease in the concentrafion
TNF-a in the control group by 9%, although it was not
significant (p> 0.05), whereas there wasa decrefse
TNF-a by 22% in the treatment group.

The analysis of IL-f secretion and TNIe- in the
control group showed increased concentration leokls
IL-1p and decreased TNi€oncentrations levels before
and after treatment. These results indicate that th
administration of the non-steroidal anti-inflamnrgto
drug (NSAID) indomethacin may reduce the occurrence
of inflammation in patients with GA. More over,
partially marked changes in TNFdevel were lower
after treatment, but it was not followed by a deseein
the levels of IL-B. Target non-steroidal anti-
inflammatory drugs are blocking the secretion of
prostaglandin (PGF2) and leukotrienes in the
inflammatory proceSstherefore, the secretions of good
TNF-o sitokine and IL-B are not dependent on the
administration of NSAIDs, but they do inhibit migjn
neutrofil}” Meanwhile, the treatment group showed a
decline in the level of secretion of I31by 3% and
decreased levels of TNEF-secretion by 22% after
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Table2. The Mean Concentration of IL-1f in Both the
Treatment and Control Group of GA Patients
Before and After Treatment in the RSU, Haji,
Surabaya, in 2013

Time Control Group Treatment Group
IL-1Bp  TNF«a IL-1B TNF-
Before 9.231 517.125 8.84 478.5
After 10.982 470.625 8.603 372.166
p 0.914 0.627 0.497 0.832

treatment withP. amboinicus leaf extract capsules and
standard medication. The decline in the level oflfflL
and TNFe secretion showed that the GA inflammation
inhibition mechanism was different from that of the
model of inhibition by NSAIDs. It can be assumedtth
the leaf extract oP. amboinicus contributes in reducing
the level of cytokines ILfL and TNFe that is not
shown in the control group of patients with NSAIDs.

The GA disease process begins when an increase in t
level of monosodium urate crystals (MSU), which are
further distributed into tissues and joints, cagsatute
inflammation mediated by many factors and
proinflammatory sitokine. In acute GA, inflammatory
processes involving cell activation endhothelia
(intercelluler adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1 (VCAM-1)) induced
by TNF-u sitokine and IL-B. In addition, acute GA
inflammation occurs due to vasodilatation, increlase
blood flow, increased permeability of plasma pnogei
and secretion of leukocytes into the tisstiés.

In both groups, all patients after treatment fodags,
either with NSAIDs (control) and with leaf extract
(treatment) showed improvement of the inflammatién
GA,as stated by patients at the beginning of the
examination. Thd?. amboinicus leaf extract group was
not shown to be significantly statistically diffete(p>
0.05) in reducing the levels of TNk-and IL-18, but
there wasa decrease in the percentage ddRd IL-13
concentration of post-treatment compared with the
control group (treated with NSAIDs) that did not
decrease ILf1. The inflammatory process in patients
with GAin both the treatment and control groups
clinically did not have the same degree of sevedtyit
can be seen from the variations in symptoms of GA,
both the level of pain and the swelling ofthe jeint
Conditions related to nutrition, diet, and the siyeof

the inflammation of GA may affect the healing prese
and the secretion of proinflammatory factors thdiofv

the occurrence of GA in patients.

In the case of GA, the inflammation process thauos

is mediated by complex secretion of proinflammatory
factors and sitokine. The classical inflammatorggass

in GA occurs in multiple pathways including phagoly
sosomes, inactivation of neutrophils, complement

December 2014 | Vol. 18 | No. 3



activation, bradykinin and kallikrein, and actimati of
eicosanoids, free radicals and TNISitokine and IL-B
218 and induction of Toll-like receptor (TLR) -2 ligds
that activate IL-B inflammasomé®?? With a variety of
pathways and the activation of proin-flammatorytdas

in GA, cytokine secretion of ILfl has a vital role in
mediating the inflammation of complex inflammatory
inflammasomé?® Therefore, appropriate treatment of
inflammation in GA is targeted at the inhibition kbf

1B secretiorf:**?

Anti-cytokine-based treatment promises more effecti
therapies than the symptomatic treatment to elitaina
the main causes of GA. The group treated with leaf
extract capsules combined with standard medication
showed decreased levels of TNFsecretion by 22%,
and IL-18 secretion decline by 3% post-treatment. The
control group treated with standard medication
(NSAIDs) increased IL{1 by 18%. The results show
that the potential ofP. amboinicus leaf extract in
reducing inflammation in patients with GA has diéfet
mechanisms compared to NSAIDs (control group).
Recently, the treatment of GA and other arthritis

diseases developed based on anti-cytokine-based

treatment by blockade of chemokih@hibition of IL-

18 releas® and release of TNE- inhibition>*!
However, to obtain high potency of the active
compoundP. amboinicus leaf extract requires a process
of repetition ranging from isolation, processingsting
and pharmacological responses in experimental dsima
and patients with GA.

Conclusions

This study found that the levels of BUN and craatn

in the control group decreased, while there was an
increase in the treatment group although not sicamt,

but the BUN and creatinine levels of the two groapes
remain within normal range. The concentration ofFFN

a in the control and treatment groups both decreased
but not significantly, while the concentration &f1p in

the control group increased, but decreased in the

treatment group, although not significant. Therefdor
patients with GA,P. amboinicus leaf extract capsules
can be used as an additional medication to treat th
disease, as evidenced during this study there was n
significant complaints and patient felt more cortdbte

to drink the leaft extract capsule.

Recommendations. Further studies could be developed

by administering varying concentrations with a &@rg
sample.

Acknowledgments

The author would like to thank the Rector of the
Universitas Airlangga, the Dean of the Faculty abRe
Health, Universitas Airlangga, the Chairman of the

Makara J. Health Res.

Effect of Plectranthus amboinicus Extract on BUN 117

Institute for Research and Community Services,
Universitas Airlangga, the Director of General Hitelp
Haji,Surabaya,who granted permission for the retsear
as well as to all respondents and hospital medical
personnel involved in the study. This research was
funded by the Directorate General of Higher Educati
through the Higher Education Research fund in 2013,
accordance with the Rector’'s Decree on Higher Bouta
Competitive Research Activity No.: 7673/UN3/KR/2013
dated May 2, 2013.

References

1. Silva L, Miguel ED, Peiteado D, Villalba A, Mola M,
Pinto J, Ventura FS. Compliance in gout patieAtta
Rheumatol Port. 2010;35:466-474.

2. Dalbeth N, Haskard DO. Mechanisms of inflammation i
gout. Rheumatology 2005;44:1090-1096.

3. Goepp J. Innovative strategies to combat kidnegadis.
Life Extension Magazine, (internet) [cited 2010 May].
Available from: http://www.trans-plantbuddies.olgt
messages/7/LEF_Strategies_to_Combat_Kidney_Diseas
e-359033.pdf.

Muniroh L, Martini S, Nindya TS, Solfaine R. Efekta
radang dan toksisitas akut ekstrak daun jintan
(Plectranthus amboinicus) pada tikus yang diinduksi
arthritis. Makara Seri Kesehatan, 2013;17(1):33-40. [In
Indonesia]

5. Kertia N, Sudarsono, Imono AD, Mufrod, Catur E,
Rahardjo P, Asdie AH. Pengaruh pemberian kombinasi
minyak atsiri temulawak dan ekstrak  kunyit
dibandingkan dengan piroksikam terhadap angka
leukosit cairan sendi penderita osteoartritis lutut
Majalah Farmasi Indonesia. 2005;16(3):155-161. [In

Indonesia]
6. Steinmeyer J. Pharmacological basis for the theafpy
pain and inflammation with nonsteroidal anti-

inflammatory drugsArthritis Res Ther. 2000;2(5):379-
385, doi:10.1186/ar116..
Haringman JJ, Tak PP. Chemokine blockade: A new era
in the treatment of rheumatoid artritidrthritis Res
Ther. 2004;6:93-97, doi:10.1186/ar1172.
So A, De Smedt T, Revas S, Tschopp J. A pilot stfdy
IL-1 inhibition by anakinra in acute gouArthritis Res
Ther. 2007;9(28):1-6, doi:10.1186.ar2143.
Leandro JM. Anti-tumour necrosis factor theraphg &n
cell in rheumatoid arthritis. Arthritis Res Ther.
2009;11(5): 128, doi:10.1186/ar2809.
. Verweij CL. Predicting the future of anti tumour nesis
factor therapy. Arthritis Res Ther. 2009;11(3):115,
doi:10.1186/ar2724.
Inoue A, Matsumoto |, Tanaka Y, lwanami K, Kanamori
A, Ochiai N, Goto D, Ito S, Sumida T. Tumor necsosi
factor induced adiposed-related protein expression
experimental arthritis and in rheumatoid artrifisthritis
Res Ther. 2009;11:R118
Ming-Chang J, Cheng MC, Hung LM, Chung YS, Wu
RY. Potentialuse of plecthranthus amboinicus in
treatment of rheumatoid arthritis. Evid-Based Comp
Alter Med. 2010;7(1):115.
. Aono T, Matsubayashi K, Kawamoto A, Kimura S, Doi
Y, Ozawa T. Normal ranges of blood urea nitroged an

N

11.

12.

December 2014 | Vol. 18 | No. 3



118 Muniroh, et al.

14.

15.

16.

17.

18.

19.

serum creatinie levels in the community-dwellindegly
subjects aged 70 years or over—correlation betvagen
and renal function.Nihon Ronen Igakkai Zasshi.
1994;31(3):232-236.

Bieber JD, Terkeltaub RA. Gout: On the brink of novel
therapeutic options for an ancient diseasBheumatol.
2004;50(8):2400-2414, doi:10.1002/art.20438.

Ejaz AA, Mu W, Kang DH, Roncal C, Sautin YY,
Henderson G, Tabah-Fisch |, Keller B, Beaver TM,
Nakagawa T, Johnson RJ. Could uric acid have amole i
acute renal failure. Clin J Am Soc Nephrol.
2007;2(1):16-21, doi: 10.2215/CJIN.00350106.

Kim YG, Huang XR, Suga SI, Mazzali M, Tang D, Metz
C, Bucala R, Kivlighn S, Johnson RJ, Lan HY.
Involvement of macrophage migration inhibitory farct
(MIF) in experimental uric acid nephropathy. Mol
Med. 2000;6(10):837-848.

Matsukawa A, Yoshimura T, Maeda T, Takahashi T,
Ohkawara S, Yoshinaga M. Analysis of the cytokine
network among tumor necrosis factor alpha, intditeu
lbeta, interleukin-8, and interleukin-1 receptor
antagonist in monosodium urate crystal-induced itabb
arthritis.Lab Invest. 1998;78(5):559-569.

Jen-Chen C, Shi Y, Hearn A, Fitzgerald K, Golenbock,
D, Reed G, Akira S, Rock KL. MyD88-dependent IL-1
receptor signaling is essential for gouty inflamiowat
stimulated by monosodium urate crystal<Clin Invest.
2006;116:2262-2271, doi:10.1172/JC128075.

Martinon F, Pétrilli V, Mayor A, Tardivel A, Tschopl.
Gout-associated uric acid crystals activate the R2aL

Makara J. Health Res.

20.

21.

22.

23.

24.

25.

inflammasome.Nature. 2006;440(7081):237-241, doi:
10.1038/nature04516.

Franchi L, Eigenbrod T, Planillo RM, Nufiez G. The
inflammasome: Acaspase-1l-activation platform that
regulates immune responses and disease pathogenesis
Immunol. 2009;10(3):241-247, doi: 10.1038/ni.1703.
Dinarello CA. IL-1: Discoveries, controversies and
future directions.Eur J Immunol. 2010;40(3):599-606,
doi: 10.1002/€ji.201040319.

Mylona EE, Mouktaroudi M, Crisan TO, Makri S, Pistik
A, Georgitsi M, Joosten LA. Enhanced interleukj-1
production of PBMCs from patients with gout after
stimulation with toll-like receptor-2 ligands andate
crystals. Arthritis Res Ther. 2012;14(4):R158,
doi:10.1186/ar3898.

Pope RM, Tschopp J. The role of interleukin-1 amel t
inflammasome in gout: Implications for therapy.
Arthritis Rheum. 2007;56(10):3183-3188.

Neogi T. IL-1 Antagonism in acute gout: Is targgtia
single cytokine. Arthritis Rheum. 2011;62(10):2845-
2849, doi:10.1002/art.27635.

Terkeltaub R, Sundy JS, Schumacher HR, Murphy F,
Bookbinder S, Biedermann S, Radin A. The interledkin
inhibitor rilonacept in treatment of chronic gouty
arthritis: Results of a placebo-controlled, monosege
crossover, non-randomised, single-blind pilot stuAtyn
Rheum Dis.. 2009;68(10):1613-1617, doi:10.1136/ard.
2009.108936.

December 2014 | Vol. 18 | No. 3



