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RINGKASAN

POLIMORFISME FOK1 GEN RESEPTOR VITAMIN D DAN
STATUS VITAMIN D PADA PASIEN DIABETES MELITUS
TIPE 2 DENGAN TUBERKULOSIS PARU

Kondisi Diabetes Melitus (DM) merupakan salah satu faktor yang
memengaruhi kejadian Tuberkulosis (TB). Pada kondisi DM terdapat penurunan
respons imun yang selanjutnya dapat mempermudah terjadinya infeksi oleh
Mycobacterium tuberculosis yang kemudian berkembang menjadi penyakit TB.
Selain itu pasien DM merupakan immunocompromized host yang dapat
meningkatkan kerentanan dan keparahan pasien DM dengan TB paru (Cahyadi dan
Venty, 2011; Elorriaga dan Pineda, 2014).

Pengendalian TB diperkirakan akan mengalami kendala seiring dengan
peningkatan jumlah penderita DM. Beberapa dampak keberadaan DM terhadap TB
diantaranya memengaruhi perjalanan alamiah dari TB berupa risiko infeksi
Mycobacterium tuberculosis. TB persisten, Laten Tuberculosis Infection (LTBI),
gejala klinis, dan respons lambat pengobatan TB, reaktivasi TB menjadi meningkat.
serta Multi Drug Resistance (MDR)-TB memungkinkan meningkat (Restrepo dan
Schlesinger, 2014). Belum pernah dilakukan penelitian polimorfisme gen Reseptor
Vitamin D (RVD) pada pasien DM terhadap risiko kejadian TB sehingga dapat
melengkapi penelitian terkait faktor risiko genetik terhadap risiko TB khususnya
pada populasi Diabates Melitus Tipe 2 (DMT2) di Indonesia.

Berbagai polimorfisme pada gen RVD telah diidentifikasi salah satunya adalah
Fokl pada exon 2. Terjadinya variasi berupa polimorfisme pada komponen RVD
mungkin akan menyebabkan mekanisme produksi, transportasi. dan aktifitas vitamin
D mengalami gangguan. Apabila terjadi perubahan sekuens pada DNA maka gen
RVD tidak dapat berikatan dengan vitamin D aktif 1,25(OH)2D3, sehingga peran
makrofag juga mengalami gangguan yang akhirnya dapat memengaruhi kondisi
pasien DM yang terinfeksi Myvcobacterium tuberculosis untuk mengalami sakit TB
(DMT2 dengan TB aktif) atau tetap dalam kondisi laten TB (DMT2 tanpa TB aktif).

Jenis penelitian yang digunakan dalam penelitian ini adalah observasional
analitik dengan rancangan case control study yakni untuk menganalisis pajanan
(faktor risiko) polimorfisme Fokl gen RVD dan status kadar vitamin D pada pasien
DMT2 dengan membandingkan antara kelompok kasus yaitu pasien DMT2 dengan
TB paru dan kelompok kontrol pasien DMT2 tanpa TB paru.

Penelitian ini dilakukan untuk melihat keterlibatan polimorfisme Fokl gen
RVD dan kadar vitamin D terhadap kejadian TB paru pada pasien DMT2 di dua
rumah sakit di Kota Surabaya. Pada penelitian ini berhasil dikumpulkan 45 sampel
darah yang berasal dari pasien DMT2 dengan TB paru dan 45 sampel darah dari
pasien DMT2 tanpa TB paru yang berkunjung ke Poli Endokrin RSUD Dr. Soetomo
Surabaya dan Klinik Penyakit Dalam dan Klinik Penyakit Paru RSUD Dr. Mohamad
Soewandhie Surabaya. Pengumpulan sampel dilakukan dari tanggal 9 Oktober 2017
sampai tanggal 5 Januari 2018 sampai memenuhi jumlah sampel minimal pada kedua
kelompok. Data pada penelitian ini berupa hasil wawancara karakteristik demografi,
informasi DM, TB paru, pengukuran berat badan, tinggi badan, Indeks Massa Tubuh
(IMT), tekanan darah sistolik dan diastolik, data rekam medik berdasarkan
pemeriksaan laboratorium fungsi hati dan fungsi ginjal, hasil pemeriksaan kadar
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vitamin D dengan teknik ELISA serta hasil pemeriksaan PCR, pemeriksaan PCR-
RFLP yang dilanjutkan dengan konfirmasi pemeriksaan sekuensing dari
polimorfisme Fokl gen RVD.

Hasil pemeriksaan PCR-RFLP polimorfisme Fokl gen RVD pada subyek
penelitian menemukan pada kelompok DMT2 dengan TB paru dan DMT2 tanpa TB
paru ditemukan proporsi alel F masing-masing 63,3 % dan 54,8 % sedangkan alel f
masing-masing 36,7 % dan 45,2 %. Pada DMT2 dengan TB paru didapatkan
genotipe FF (40,0 %), Ff (46,7 %), dan ff (13,3 %) sedangkan pada DMT2 tanpa TB
paru ditemukan genotipe FF (33,3 %), Ff (46,7 %), dan ff (20,0 %). Hasil pengukuran
vitamin D (25-OH)D pada subyek DMT2 dengan TB paru dan DMT2 tanpa TB paru
yakni masing-masing median (IQR) 20,26 (0,78) ng/ml dan 20,18 (1,25) ng/ml.
Disimpulkan bahwa tidak terdapat perbedaan yang bermakna antara genotipe dan alel
polimorfisme Fokl gen RVD serta kadar vitamin D pada kedua kelompok.

Berdasarkan pengelompokkan genotipe yaitu yang tidak mengalami
polimorfisme yakni genotipe FF didapatkan hasil uji menunjukkan adanya perbedaan
yang bermakna pada kelompok DMT2 dengan TB paru dan DMT2 tanpa TB paru
yakni pada variabel jenis kelamin (p = 0,015), lama sakit DMT2 (p = 0,007), IMT
(p = 0,004), GD2JPP (p = 0,015), dan HbAlc (p = 0,012). Sedangkan pada genotipe
yang mengalami polimorfisme Ff dan ff, diperoleh hasil uji yang berbeda bermakna
pada variabel jenis kelamin (p = 0,035), usia (p = 0,029), IMT (p = 0,002), GDP (p =
0,037), GD2JPP (p = 0,008), dan HbAlc (p = 0,018) pada semua variabel tersebut
menunjukkan nilai p < 0,05.

Berdasarkan hasil pemeriksaan kadar vitamin D didapatkan kondisi defisiensi
lebih banyak pada kelompok DMT?2 tanpa TB paru yakni (62,1 %) sedangkan pada
kelompok DMT2 dengan TB paru umumnya berada pada kondisi insufisiensi (57,6
%). Hasil uji yang menunjukkan adanya perbedaan yang bermakna terhadap kategori
kadar vitamin D yakni pada variabel kelompok usia (p = 0,043), jenis kelamin (p =
0,043), dan IMT (p = 0,034).

Hasil uji menunjukkan tidak didapatkan hubungan yang bermakna antara
polimorfisme Fokl gen RVD dan kadar vitamin D maupun berdasarkan kategori
vitamin D (p > 0,05). Sedangkan berdasarkan kelompok variasi genotipe diperoleh
asosiasi antara genotipe FF dengan kategori vitamin D pada kelompok DMT2 dengan
dan tanpa TB paru (p = 0,027) sedangkan pada genotipe yang mengalami
polimorfisme (Ff dan ff) tidak didapatkan asosiasi (p = 0,919).
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SUMMARY

VITAMIN D RECEPTOR GENE FOK1 POLYMORPHISM AND
VITAMIN D STATUS IN TYPE 2 DIABETES MELLITUS
PATIENTS WITH PULMONARY TUBERCULOSIS

Diabetes mellitus (DM) is one of the factors affecting Tuberculosis (TB)
infection. In DM condition there is suppression against the immune system which
subsequently can facilitate Mycobacterium tuberculosis infection which ultimately
became TB illness. Besides that, DM patient is immunocompromised host which can
increase susceptibility and severity DM patient with pulmonary TB (Cahyadi and
Venty, 2011: Elorriaga and Pineda, 2014).

Control of TB is estimated to have an obstacle along with the increase in the
number of DM patients. Several impacts of DM towards TB include affecting natural
route from TB which is Mycobacterium tuberculosis infection risk, persistent TB,
latent tuberculosis infection (LTBI), clinical symptoms and late respond of treatment,
increasing TB reactivation, and Multidrug resistance (MDR)-TB (Restrepo dan
Schlesinger, 2014). There is no research yet about gene polymorphism of Vitamin D
receptor (VDR) of DM patients on the risk of TB. Therefore this research can
contribute to the information of genetic risk factors on TB especially on Type 2
Diabetes Mellitus (T2DM) population in Indonesia.

Many polymorphisms on VDR gene have been indentified in which one of
them is Fokl on exon 2. The variation occurrence as polymorphisms o VDR might
cause problem in production, transportation, and activity of vitamin D. if there is
alteration in DNA sequences thus VDR cannot bind active vitamin D 1.25(0H)2D3.
Thus macrophage role is also hindered which ultimately affects Mycobacterium
tuberculosis infected DM patients to get TB or remains latent TB.

The type of this research was analytical observational with case control study
design. It aimed to analyzed risk factor of VDR gene Fokl polymorphisms and
concentration level of vitamin D on T2DM patients by comparing between case
which was T2DM patients with pulmonary TB and control which was T2DM without
pulmonary TB.

This research was done to examine the role of VDR gene Fok1 polymorphisms
and vitamin D concentration to the occurrence of pulmonary TB on T2DM patients
in two hospitals in Surabaya. 45 blood samples were collected from each T2DM
patients with and without pulmonary TB from Endocrine Clinic Dr Soetomo
Hospital, Internal Medicine Clinic and Pulmonary Clinic of Dr Mohamad
Soewandhie Hospital in Surabaya. Sample collection was done from from 9" October
2017 to 5™ January 2018 until reaching minimal numbers required for both groups.
The data were the interview results of demographic characteristics, DM information,
pulmonary TB, weight, height, body mass index (BMI), systolic and diastolic blood
pressure, medical records data based on liver and kidney function test, the result of
vitamin D concentration using ELISA. result of PCR, PCR-RFLP results followed
by sequencing of polymorphism Fokl VDR gene confirmation.

According to PCR-RFLP polymorphism of Fok1 VDR gene, it was found that
T2DM with and without pulmonary TB showed 63.3% and 54.8% I allele and 36.7%
and 45.2% f Allele respectively. T2DM with pulmonary TB indicated FF (40.0%),
Ft (46.7%). and {1 (13.3%) genotype while T2DM without pulmonary TB showed
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FF (33.3%), Ff (46.7%), and ff (20.0%). The result of vitamin D (25-OH) D
measurement of T2DM with and without pulmonary TB was median (IQR) 20.26
(0.78) ng/ml and 20.18 (1.25) ng/ml respectively. It was concluded that there was no
significant difference between genotype and VDR gene Fok1 polymorphism allele
as well as vitamin D concentration in both groups.

Based on genotype variation, genotype FF which did not undergo
polymorphism showed significant difference between T2DM patients with and
without pulmonary TB on gender (p=0.015), duration of T2DM (p=0.007), BMI
(p=0.004), 2hPBG (p=0.015), and HbAlc (p=0.012). Whereas genotype which had
polymorphism of Ff and ff indicated significant difference on gender (p=0.035), age
(p=0.029), BMI (p=0.002), FBG (p=0.037), 2hPBG (p=0.008), HbAlc (p=0.018).
All of those variables showed p<0.05.

Vitamin D concentration measurement revealed that deficient condition was
higher on T2DM without pulmonary TB (62.1%) whereas patients with pulmonary
TB generally were in insufficient condition (57.6%). The other tests showing
significant difference on vitamin D concentration were age (p=0.043), gender
(p=0.043), and BMI variables (p=0.034).

The test indicated there is no significant relation between VDR gene Fokl
polymorphism and vitamin D concentration as well as based on vitamin D category
(p>0.05). While based on genotype variation groups it was found that there was
association between FF genotype with vitamin D category on T2DM with and
without pulmonary TB (p=0.027). However there was no association (p=0.919) on
genotype which underwent polymorphism (FF and ff).

Xiv
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ABSTRACT

VITAMIN D RECEPTOR GENE FOK1 POLYMORPHISM AND
VITAMIN D STATUS IN TYPE 2 DIABETES MELLITUS
PATIENTS WITH PULMONARY TUBERCULOSIS

Wahiduddin

Background: Vitamin D plays a role in supporting macrophage activation via
vitamin D receptor. Polymorphism of Fok1, vitamin D receptor gene, can show the
different level of susceptibility to pulmonary tuberculosis (PTB).

Objective: This research aimed to elucidate the polymorphism of vitamin D receptor
gene and vitamin D concentration in type 2 diabetes mellitus (T2DM) patients with
PTB.

Methods: A case-control study was carried out on T2DM adult patients who took
the medication in endocrine, internal medicine, and pulmonary clinics of two
governmental hospitals in Surabaya city. The samples consisted of 45 patients each
of T2DM with and without PTB. PCR, RFLP, and DNA sequencing were used to test
Fok1 polymorphism. The concentration of plasma vitamin D (25-OH) was measured
using ELISA DBC Diagnostic Biochem.

Results: The group of T2DM with PTB indicated allele frequency of F (63.3%) and
£ (36.7%) and genotype distribution of FF (40%), Ff (46.7%), and ff (13.3%). The
group of T2DM without PTB showed F (54.8%) and f(45.2%) allele and FF (33.3%),
Ff(46.7%). and ff(20.0%) genotype. Median of plasma vitamin D concentration was
20.26 ng/ml showing deficiency (37.9%) and insufficiency (62.1%) categories in the
group of T2DM with PTB. The higher risk of vitamin D deficiency was found on the
patients age > 50 years. female, and body mass index (BMI) > 25.0 kg/m?.
Conclusion: There was no difference in allele frequency, genotype distribution of
Fok1 gene polymorphism, and vitamin D concentration between T2DM patients with
and without PTB. Nevertheless. FF genotype with insufficient vitamin D
concentration indicated a significant association to PTB development on T2DM
patients.

Keywords : Fokl polymorphism, vitamin D receptor gene, vitamin D status, type
2 diabetes mellitus, pulmonary tuberculosis, PCR-RFLP, DNA
sequencing.
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Diabetes Melitus Tipe 1
Diabates Melitus Tipe 2
Deoxyribonucleic Acid
deoxyribonucleotide triphosphate
Dipeptidyl Peptidase 4

Diatary Reference Intake
Delayed Type Hypersencitivity
Ethylene Diamine Tetra Acid
Enzyme Like Immuno Assay
Enzyme-linked immunosorbent spot
Elektroforesis

Early Secretory Antigenic Target-6
Guanine

gram

Gula Darah 2 jam Post Prandial
Gula Darah Puasa

Glukosa Darah Puasa Terganggu
Gula Darah Sewaktu
Glycosylated haemoglobin
Hidrogen klorida

High Density Lipoprotein
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HIV
HGP
HLA
HPLC
ICA
ICT
IDF
IFA
IFN- vy
IGRA
IL
IL-1B
IMT
INH
kD
Kemenkes
1

LJ
LTBI
LPT
MDR
mg
MHC
ml
mmHg
MR
MTBC
ng
nmol
NK
NRAMPI
OAT
OHO
PAMPs
PBMCs
PBS
PCOS
PCR
PERKENI
PPD
PPAR y
PRR
PTH
PUGS
RAR
RBP
RFLP
RIA

DISERTASI

PERPUSTAKAAN UNIVERSITAS AIRLANGGA

Human Immunodeficiency Virus

Hepatic Glucose Production

Human Leucocyte Antigen

High Performance Liquid Chromatography
Islet Cell Antibody
Immunochoramatografi Test
International Diabetes Federation
Immuno Fluoresense Assay

Interferon Gamma

Interferon Gamma Release Assays
Interleukin

Interleukin 1 Beta

Indeks Massa Tubuh

Isoniazid

kilo Dalton

Kementerian Kesehatan

liter

Lowenstein-Jensen

Laten Tuberculosis Infection

Lembaga Penyakit Tropis

Multi Drug Resistance

miligram

Major Histocompatibility Complex
mililiter

milimeter Merkuri (Hydrargyrum)
Mannose Receptor

Mycobacterium Tuberculosis Complex
nanogram

nanomol

Natural Killer

Natural Resistance Associated Macropage Protein 1
Obat Anti Tuberkulosis

Obat Hipoglikemik Oral

Pathogen Associated Moleculer Patterns
Peripheral Blood Mononuclear Cells
Phosphat Buffer Saline

Polycyctic Ovarial Syndrome
Polymerase Chain Reaction
Perkumpulan Endokrinologi Indonesia
Purified Protein Derivative

Peroxisome Proliferator-Activator Receptor-y
Pattern Recognition Receptor
Parathyroid Hormone

Pedoman Umum Gizi Seimbang
Retinoic Acid Receptor

Retinol Binding Protein

Retriction Fragment Length Polymorphism
Radioimmunoassay
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Riskesdas
ROS
rpm

s
RSUD
RSUP
RVD
RXR
SGOT
SGPT
SPS
SPSS
T
TACO
TAE
TB
TCH
TGF
TGT
Th
TLRs
™
TNF-a
TST
TTGO
URT
UTR
uv
VDR
VDRE
WHO

DISERTASI
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Riset Kesehatan Dasar
Reactive Oxygen Species
revolutions per minute
reference sequence

Rumah Sakit Umum Daerah
Rumah Sakit Umum Pusat
Reseptor Vitamin D
Retinoid X Receptor

Serum Glutamic Oxaloacetic Transaminase
Serum Glutamic Pyruvate Transaminase

Sewaktu Pagi Sewaktu

Statistical Package for the Social Sciences

Timin

Tryptophan-Aspartate Containing Coat Protein

Tris-acetate EDTA
Tuberkulosis

Thiophene 2-Carboxylic acid Hydrazine

Tumor Growth Factor
Toleransi Glukosa Terganggu
T helper

Toll Like Receptor
Temperature Melting

Tumor Necrosis Factor Alfa
Tuberculin Skin Test

Tes Toleransi Glukosa Oral
Ukuran Rumah Tangga
Untranslated regions

Ultra violet

Vitamin D Receptor

Vitamin D Respons Elements
World Health Organization
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