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ABSTRACT

Tuberculosis (TB) is an infectious disease the second highest cause of death worldwide after HIV. The World Health
Organization in Annual Report on Global TB Control 2015 is till set Indonesia, among 22 other countries (high-
burden countries), in third place as the country with people with Tuberculosis (TB) is the highest after India and
China. The purpose of this study was to detect rpoB gene as a marker of resistant strains of MDR TB in Papua by
PCR. From 81 sempel in get mikrroskopis Negative results: 64 samples, Scanty: 2 samples, Positive 1. 3 Sample,
Positive 2: 4 and Positive Sample 3: 8 Samples. Of the 19 positive samples of microscopic done rpoB gene
identification method GenXpert in get 100% positive and are resistent to the antibiotic rifampicin. Of the 19 positive
samples of microscopic test and test GeneXpert proceed to Culture as a gold standard method and obtained 100%
positive. And antibiotic resistance test terhadap4 obtained the following results: antibiotic Sreptomycin: 7 resistant
and 12 sensitive, Izoniasin 14 resistant and 5 sensitive, rifampicin: 17 resistance and 2 sensitive and resistant to the
antibiotic Ethambutol 8 and 11 sensitive. From the electrophoresis test in getting DNA band with 300bp size so that
it can be concluded that 19 samples contained entirely rpoB gene.
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INTRODUCTION

Tuberculosis (TB) is an infectious disease the séchighest cause of death worldwide after HIV. Ttigh
incidence of tuberculosis is becoming more comple& to the emergence of resistance to anti-tubesisutirugs.
WHO has been defining the multi-drug resistance,RMLB, is a disease which is caused by tuberculsts&ns
resistaniM.tuberculosis and at least to isoniazid and rifampicin, whickhis first-line drugs are most effective [1].
World Health Organization, in Annual Report on GibB Control 2015 is still set Indonesia, amongdBer
countries the high-burden countries), in third place as the country with the most deapith tuberculosis after India
and China. Every year in the estimated eight nmilli@w infections occur and give rise to 2.5-3 willdeaths, of all
cases of TB in the world, 38% are in Southeast Asid more than 95% of the cases are in develomngtdes,
such as India, Indonesia, Bangladesh , Thailandl Myanmar. In Indonesia is estimated cases of MBRamong
new cases of pulmonary tuberculosis ternotifikasmany as 5,700 cases. In 2014 the reported cabH3R-TB in
1755 than 9580 suspected cases of MDR-TB, and there 1291 cases treated.
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More than 90% of isolates were resistant to rifanmpare also resistant to isoniazid (INH), so tasisto rifampicin
is a sign that represents the occurrence of MDRI{2§ known also that more than 96% were reststmnifampicin
caused by mutations in the segment of 81rppB gene from codons 507-533 were referred to as piam
resistant [3].

The diagnosis of MDR-TB with drug sensitivity t€BtST) provides results that are very sensitive gppekific but
requires a long-time (3-12 weeks) given the ratgrofvth ofM. tuberculosis is very slow [4]. Currently the use of a
variety of molecular methods based Balymerase Chain Reaction (PCR) has been designed to speed up the
detection of mutations associated antimicrobiah&gesistance problem [5]. Limitations of the catrbiomolecular
test is only designed to detect gene polymorphisfmpoB that appears most frequently in isolatéJuberculosis

ie at codon 531, 526, and 516. This makes this ogettan not be applied universally as dots mutations
M.tuberculosis very influenced by the geographic [6].

Development of PCR method for detectionéf tuberculosis has been developed with the aim to improve the
sensitivity is bynested PCR. The amount of geographical influence caukesneed for a database on the
conservative region mutations M. tuberculosis. ldentification of rpoB gene mutation in several regions in
Indonesia has been done. However, for this kinceséarch Papua region have never been done. Isttiig used
real-time PCR method for detecting the typemiB gene mutations causing resistance as well asitial Btep in

the gathering of conservative mutation sequenc@®msgin Papua. Data produced will help the developiof
molecular techniques in the diagnosis of MDR-TBridonesia.

MATERIALS AND METHODS

The location of research conducted in the laboyatufr tuberculosis BSL type 2, Center Health Laborgt
Jayapura, Papua Province, and TB Laboratory BSé 8plealth Research Institute, Jakarta and Papuadgiical
Health Research Institute. The population in thiglg all samples of suspected MDR TB from Novemp@t5-
May 2016, Health Laboratory in Jayapura, Papua iRcev The sample in this study is positive sampib
resistant to rifampicin and MDR were taken by psige sampling.

Research procedure includes: a microscopic exaimmatethod Zielh Neelsen, coloring the backgroucaligter
gtaining), reading the microscopic preparations sputum, PG&eXpert), Inspection culture BTA, test resistance
anti tuberculosis drugs, the PCR process, proceélaatrophoresis, purification of PCR products madlh Big
Dye XTerminator Purification Kit. PCR sequencing reaction products were centriftigedi min, 1000 x g. Mix 10
mL and 45 mL Solution XTerminator SAM Solution addabout 55 mL into each container. Homogenization i
performed for 30 min with vortex or plate shakeB8@ rpm) and centrifuged for 2 min, 1000xg. Prodsqilaced
into the sequencing machines/Genetic Analyzer.

RESULTS AND DISCUSSION

Patients with MDR-TB suspect that refer to Healtibbaratory Jayapura, totaling 81 patients in Noven#fd 5-
April 2016, patients are requested to collect spufior laboratory examination, each of which corss@dft3 samples.
Samples in getting the examination include: Micogsc, GeneXpert, Culture, and PCR.

Based on the results obtained shown that patieitts suspected TB is obtained with negative micrpsco
examination as many as 64 samples, Scanty as nsu2lsamples, Positive 1 as much as 3 sample, Ro&itis 4

samples and Positive 3 are 8 samples. The diagobgisimonary tuberculosis, especially tuberculosean be
established by clinical examination, analysis dfigga complaints and physical examination, labaratests and
radiological examination. Third examination resuliere united for the diagnosis of tuberculosis. fiethe

laboratory examination is to detedt tuberculosis as the cause. In general, the method used isafnentional

method such as acid-fast bacilli by microscopicneixation and culture examination. Microscopic exaation is

quite fast and economical but still lack sensiyivdhd specificity [7].
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Fig 1. (A) The culture of M. tubgfgulosis Léwensta-Jensen medigm, colonies dfl. tuberq@losis aged 4 weeks to grow on the media;
(B) The test results niacinM. tuberculosis. Test niacin is the main biochemical reactions thamust be done for the identification ofM.
tuberculosis; and (c) at the M. tuberculosis catalase test. Thenzymecatalase-peroxidase is one of the virulence factors oM. tuberculosis
because the enzymes help the defense system aggmesbxide M. tuberculosis inside the macrophage cell

Microscopic examination of sputum is still consigérimportant in diagnosis using the Ziehl-Neelsezthod [8].
Sputum microscopy is highly dependent on the camaton of M. tuberculosis in sputum. To get a positive acid-
fast bacilli under a microscope the number of Mheneulosis at least 5,000 stems / 1 mL of sputumfoh checks
on culture/culture oM. tuberculosis is the number of stem 50-100/mL of sputum. Spugeod to be inspected are
those of the discharge brochus by 5-10 ml with minin content of nasal or oral secretions. Takenriaséhree
times in succession, wherever possible third i®ginl morning of the first day because it is estighdieonchial
secretions accumulate in the lungs while sleepinmgdnt.

Acid-fast stain is generally used to identMjycobacterium, includingMtb andM. leprae. This coloring including
differential staining, because it can distinguisiidaesistant bacteria (resistant acid leachingyl acid-resistant
bacteria (not resistant to acid leaching). Tinimglso named Acid fast staining. This procedumsube primary
colorant with heating and Loeffler methylene blaegye counter. The engineering modifications theplace the
heat treatment with the use of wetting agent (deterto reduce the voltage) to ensure penetraticGuidace fat;
dyes containing a wetting agent called dye kinyoun.

Ziehl Neelsen coloring genus Mycobacterium desigehatertain bacteria, actinomycetes, and the gemesdia
containing a large amount of lipids in the cell idoks like a layer of wax. The lipid contentvsry high, in some
species can reach 60% of the weight of the cell. wWalry high lipid content is causing the bactedall is difficult
to be colored, because the dye can not penetratedl coating. If the acid-resistant bacteria fakaiged with a
solution of carbolic acid, the dye was not easyrdilrkan by the solution. Both bacterial genus aimst species are
pathogenic in humans. For exampldycobacterium tuberculosis causeguberculosis and Mycobacterium leprae
causes leprosy.

The nature of the acid-resistant bacteria assatiatth lipid content in the cell wall. With the lpebf heating the
dye can penetrate into bacterial cell that is ceddry the lipid. The dye is used first is carbdliksin; which is
fuksin base dissolved in larutanfenol 5%. Phenalsed as a solvent to help perasukan dye into eereccell
during the heating process. Metilin blue dye asl#ter does not cause discoloration of the reddid-resistant
bacteria. At the bacteria are not resistant to,diice methylene be tied by a bacterial cell thatdlorless.

Organisms that can withstand the dye is said teebistant to acid and appear red. In the cell vedlisrganisms that
are not lipoidal, fuksin carbolic acid dyes thalocaells can be easily dipucatkan by acid alcobal] because it is
called is not acid resistant. Alcohol acid is ahygntensive pemucat not to be confused with at¢@md acetone in
Gram staining. Washed carbolic fuksin can be detnatesi by absorption of blue dye counter metilinckif so that

the bacteria appear blue.

Data results of theGeneXpert

GeneXpert examination done on samples with positgailts in microscopic examination. GeneXpert @ration
results obtained shown that of the 19 positive dasnwith microscopic showed 19 samples were pa@slil nature
resistant to rifampin. PCR GeneXpert recommendeddiagnosis of tuberculosis, for the detectiormasistance to
the drug rifampicin (resitensi rifampicin is a pyofor MDR-TB), then all results resiten of rifampicshould be
confirmed by culture and sensitivity phenotypicagilgstic against Anti Tuberculosis first-line aretend-line.
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The results of acid-fast bacilli culture examinatio

Culture for Mycobacterium sp bacterium is a conventional method, and is thed gethndard in diagnosis.
Examination of cultur has kesenstifan higher comgageneXpert microscopic examination and, thereftite
culture is done to confirm the results of microscaggxamination and geneXpert, but has drawbackis asaulture
examination time is needed for bacterial growthgkm

The results of PCR

The results of the analysis of 19 samples testatiinstudy contained 5 samples continued to PG& samples
used as PCR template derived from DNA isolated fMntuberculosis MDR. Phase isolation of DNA is done by
using a lysis buffer solution that causes lysighef cells in the sample. Lipid layer of very thicéll wall of this
bacteria caused needed strong lysis, amplificatbrgene rpoB conventional method using a primer rpoB
CCACCCAGGACGTGGAGGCGATCACAC, rpoB CGTTTCGATGA ACCQACGGGTTGAC do with stage
predenaturasi 94 °C for 5 min, denaturation 94C1lfmin, annealing 57 °C for 1 min, the extensiés C for 1
min, then final extension 74 °C for 10 min and hdldC, after all stages of PCR elapsed, contineeptiocess of
electrophoresis, with the following results: amphtion fragmmaempoB gene have been successful in done with
conventional methods to produce 370 bp PCR as shotihe figure below while the 100 bp DNA marker.
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Fig 2. Mycobacterium tuberculosis DNA electrophoresis results

The diagnosis of MDR TB by drug sensitivity testdsug susceptibility testing, DST provides restiitst are very
sensitive and specific but require a long time-8fWeeks given the pace of growthMf tuberculosis is very slow.
Therefore, the required tests more quickly and @tely as PCR-based molecular diagnostic test. dldde
diagnostic tests outline is done by taking samfite® phlegm (sputum), pleura, or an enlarged glaingsy, DNA
isolation, amplification of DNA by PCR and gel el@phoresis. Limitations of the current moleculesttis only
designed to detect gene polymorphistpsB that appears most frequently in isolates of Metahlosis that is at
codons 531, 526, and 516 [9-15].

Changes tapoB526 andrpoB531 is a mutation in the region RRDR which is wjdeécognized as the most
dominant place in the RIF resistant isolates. Hsults of the earlier study of 103 RIF resistaatates showed as
many as 53, 31, and 20 isolates respectivelyrfpoB531, rpoB526, and otherpoB mutants. Meanwhile, only
katG315 mutations known to cause resistance to Hid,this study only got 16 isolates katG315. Tdwaiits of the
rpoB gene genotype characterization performed thisystums lower than that reported by other researciwis
conduct research in Italy, which amounted to 56rp&B526 and 24.3% of mutations rpoB531 mutationsuoi
MDR-TB isolates. The study, conducted researchhim&gained 41% isolates were MDR-TB®B531, and 40%
is rpoB526. [16-18]

RIF-resistant nature of the relationship that isseal by mutations inpoB not much is revealed. Publications that
have been there mostly just shows the frequency alatpoB mutation that occurs . tuberculosis. Meanwhile,
the data obtained from these studies suggest ebéhkeen the phenotype of MDR-TB, which is the ledfeRIF
resistance impoB genotypes. The results of this study pave the faafurther research: examining the relationship
of DNA mutation to the emergence of certain disepaad diseases associated with pathogenic bddigeetions

in Papua dan Indonesia [19-24].
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CONCLUSION

The results of this study revealed that 81 sampd¢siegative microscopic results is 64 samples)tgas much as
2 samples, Positive 1 is 3 samples, Positive 2samMples and Positive 3 is 8 sample. In the 1%ipesamples of
microscopic donepoB gene identification metho@enXpert in get 100% positive and are resistent to thebaotic
rifampicin. The analysis showed that of 19 posit@nples of microscopic test and t€gheXpert proceed to the
culture as a gold standard method and obtained 1f@@8itive. Research reveals that the test of msist to four
antibiotic obtained the following results: the &iditic streptomycin: 7 resistant and 12 sensitizeniasid 14
resistant and 5 sensitive, rifampicin: 17 resistnd 2 sensitive and resistant to the antibiotiambutol 8 and 11
sensitive. While the results of electrophoresigétting the DNA band with 300bp size so that it banconcluded
that 19 samples contained entirely rpoB gene.
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