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ABSTRAK 

KOMPARASI MIKROBIOTA PENGHASIL THIOL POSITIF DAN 
NEGATIF TERHADAP KADAR IL-10, ADMA,  HOMOSISTEIN PADA  

PASIEN PENYAKIT GINJAL KRONIK YANG MENJALANI
HEMODIALISIS BERKELANJUTAN 

Dian Samudra 

Latar Belakang
Tujuan penelitian mengetahui komparasi mikrobiota penghasil thiol positip dan mikrobiota
penghasil thiol negatip terhadap IL-10, Asymmetric dimethyl arginine (ADMA), homosistein, 
pada pasien penyakit ginjal kronik yang menjalani hemodialisis berkelanjutan. Penyakit ginjal
kronis stadium 5 harus dilakukan tindakan terapi pengganti sebagian fungsi ginjal seperti 
dialisis (hemodialisis), terjadi disbiosis ditandai dengan ketidak seimbangan mikrobiota di usus
antara mikrobiota komensal dan patogen yang berperan penting dalam terjadinya komplikasi 
kardiovaskular pada PGK. Disbiosis menyebabkan inflamasi, gangguan integritas dinding usus
dan memperberat terjadinya uremia. Senyawa thiol yang dihasilkan mikrobiota usus 
merupakan antioksidan. IL-10, ADMA dan homosistein merupakan penanda inflamasi 
berperan penting menimbulkan komplikasi kardiovaskuler yang dialami PGK.
Metode Penelitian
Penelitian ini merupakan penelitian analitik observasional dengan design cross sectional 
post only test terhadap PGK -HD berkelanjutan di instalasi hemodialisis RSUD Dr. Soetomo
Surabaya dari Maret sampai April 2022 yang memenuhi kriteria inklusi dan eksklusi. 
Pemeriksaan keberadaan mikrobiota penghasil thiol diambil dari sampel feses menggunakan 
Vitek dan kadar IL-10, ADMA, homosistein diambil dari sampel darah menggunakan ELISA. 
Data yang terkumpul dipilah menjadi kelompok thiol positip dan thiol negatip disajikan dalam 
bentuk tabel rata rata dan simpangan baku (± SD). Komparasi kelompok thiol positip dan thiol 
negatip terhadap kadar IL-10, ADMA, homosistein dianalisis dengan uji t dua sample bebas 
(p<0,05). Identifikasi bakteri penghasil thiol diteguhkan dengan PCR menggunakan 
amplifikasi gen yaiO dengan ukuran molekul 115 bp positif Escherishia coli. Penentuan strain 
bakteri dengan sekuensing. Kekerabatan bakteri melalui pohon filogenetika.
Hasil Penelitian
Ada 53 pasien yang diambil sampel feses dan darah terdiri dari laki-laki 30 orang sedangkan 
perempuan 23 orang. Pasien yang menjalani hemodialisis di usia 50 tahun sampai dengan 80 
tahun sebanyak 27 orang, usia 17 tahun sampai dengan 50 tahun sebanyak 26 orang. Lama 
pasien menjalani HD terbanyak 1 tahun sampai dengan 5 tahun sebanyak 30 pasien. Penyebab 
PGK-HD akibat hipertensi 26 orang, diabetes 11orang, penyebab lain 15 orang. Hasil 
Identifikasi bakteri dengan mesin VITEK menunjukkan 45 sample E.coli dan 8 sampel 
Klebsiella pneumonia. Hasil identifikasi thiol dari 45 sample E.coli menunjukkan 12 positip 
thiol sedangkan 33 negatip thiol. Identifikasi thiol dari Klebsiella pneumonia menunjukkan 
semua negatip thiol. Analisis mikrobiota penghasil thiol negatip dan penghasil thiol positip 
terhadap IL-10, ADMA dan homosistein menunjukkan hasil perbedaan sangat nyata (p<0,05). 
Pada mikrobiota penghasil thiol positip menunjukkan kadar IL-10 lebih tinggi daripada 
mikrobiota pengghasil thiol negatip, thiol positip sebesar 81,958 pg/ml l, pada thiol negatif 
sebesar 39,097 pg/m. Pada mikrobiota penghasil thiol positif menunjukkan kadar ADMA dan 
homosistein lebih rendah daripada mikrobiota penghasil thiol negatip. Kadar ADMA thiol 
positif sebesar 164,217 ng/L, pada thiol negatip sebesar 3084.302 ng/L. Kadar homosistein 
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thiol positif sebesar 1,394 nmol/ml, pada thiol negatif sebesar 3,046 nmol/ml. Hasil identifikasi 
bakteri E.coli thiol positip dengan PCR yangg menggunakan primer yaiO, menunjukkan hasil 
positip E.coli pada 115 bp. Hasil PCR dilanjutkan dengan sekuensing didapatkan E.coli thiol 
positip menunjukkan Escherichia coli strain 131 dan Escherichia coli KY 1497, sedangkan 
E.coli thiol negatip menunjukkan Escherichia coli strain EV36. Hasil pohon filogenetika 
menunjukkan pasien No.40 dan No.13 menunjukkan dalam satu induk kerabat, No.40 
yang menghasilkan thiol positip sangat dekat kekerabtannya Escherichia coli strain 
EV36 mutant 1a chromosome, pasien No.13 menghasilkan thiol negatip sangat dekat 
kekerabatan dengan Escherichia coli strain Ec_050T0. Sedangkan pasien No.8 
penghasil thiol positif dari hasil pohon filogenetika tidak menunjukkan kekerabatan 
dengan pasien No.40 dan No.13
Kesimpulan 
Terdapat perbedaan kadar IL-10, ADMA, homosistein pada mikrobiota penghasil thiol positip
dan mikrobiota penghasil thiol negatip pada pasien PGK-HD berkelanjutan. Pada bakteri 
penghasil thiol positip menunjukkan kadar IL-10 lebih tinggi sedangkan ADMA dan 
homosistein lebih rendah, sebaliknya pada bakteri penghasil thiol negatip. 
Kebaruan : 
IL10, ADMA dan Homosistein sebagai penanda inflamasi bakteri penghasil thiol, identifikasi 
strain bakteri dengan metode PCR dan sekuensing, kekerabatan bakteri E coli melalui pohon 
filogenetika pada bakteri penghasil thiol dari pasien PGK hemodialisis berkelanjutan 
Kata kunci: PGK-HD, Mikrobiota usus penghasil thiol, IL-10, ADMA, Homosistein.
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ABSTRACT 

COMPARATION OF POSITIVE AND NEGATIVE THIOLS 
PRODUCING MICROBIOTAS ON LEVELS OF IL-10, ADMA, 
HOMOSISTEIN IN CHRONIC KIDNEY DISEASE PATIENTS 

TREATING CONTINUOUS HEMODIALYSIS 

Dian Samudra 

Background 
The aim of the research was to compare the positive thiol producing microbiota and negative 
thiol producing microbiota on IL-10, Asymmetric dimethyl arginine (ADMA), homocysteine, 
in chronic kidney disease patients undergoing continuous hemodialysis. Stage 5 chronic kidney 
disease requires partial replacement therapy for kidney function, such as dialysis 
(hemodialysis), dysbiosis occurs which is characterized by the imbalance of gut microbiota 
between commensal and pathogenic microbiota, which play important role in the occurrence 
of cardiovascular complications in CKD. Dysbiosis causes inflammation, impaired intestinal 
wall integrity and exacerbates uremia. The thiol compounds produced by the gut microbiota 
are antioxidants. IL-10, ADMA and homocysteine are markers of inflammation that play 
important role in causing cardiovascular complications experienced by CKD.
Research Method 
This research is an observational analytic research with a cross sectional post only test design 
for continuous CKD-HD at the hemodialysis installation of RSUD Dr. Soetomo Surabaya 
from March to April 2022 whom met the inclusion and exclusion criteria. Examination of the 
presence of thiol producing microbiota was taken from feces samples using Vitek and levels 
of IL-10, ADMA, homocysteine were taken from blood samples using ELISA. The collected 
data were separated into positive thiol and negative thiol groups and presented in table of 
mean and standard deviation (± SD). The comparison of the positive thiol and negative thiol 
groups on the levels of IL-10, ADMA, homocysteine was analyzed by two-sample t-test 
(p<0.05). The identification of thiol producing bacteria was confirmed by PCR using the yaiO 
gene amplification with a molecular size of 115 bp positive for Escherichia coli.
Determination of bacterial strain by sequencing. Bacterial kinship through the phylogenetic 
tree. 
Research Result 
The 53 patients who took feces and blood samples showed 30 men and 23 women. Patients 
who underwent hemodialysis at the age of 50 years to 80 years were 27 people, age of 17 years 
to 50 years were 26 people. The length of time the patients underwent HD was mostly 1 year 
to 5 years as many as 30 patients. The cause of CKD-HD due to hypertension was 26 people, 
diabetes was 11 people, other causes were 15 people. The result of the identification of bacteria 
with VITEK  machine showed 45 samples of E.coli and 8 samples of Klebsiella pneumonia. 
The result of thiol identification from 45 samples of E.coli showed 12 positive thiols while 33 
were negative thiols. The thiol identification of Klebsiella pneumoniae was all negative thiol. 
Analysis of the negative thiol producing and positive thiol producing microbiota on IL-10, 
ADMA and homocysteine showed very significant difference (p<0.05). The positive thiol 
producing microbiota showed higher IL-10 than the negative thiol producing microbiota, the 
positive thiol was 81,958 pg/ml l, the negative thiol was 39,097 pg/m. ADMA and 
homocysteine showed lower positive thiol producing microbiota than negative thiol producing 
microbiota. ADMA levels in positive thiols were lower than negative thiols, positive thiols 
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were 164.217 ng/L, and negative thiols were 3084.302 ng/L. Homocysteine levels for positive 
thiols were lower than negative thiols, positive thiols were 1.394 nmol/ml, negative thiols were 
3.046 nmol/ml. The result of the identification of positive E.coli thiol bacteria by PCR using 
the yaiO primer showed  positive result of E.coli at 115 bp. The result of PCR followed by 
sequencing showed positive E.coli thiol indicating Escherichia coli strain 131 and Escherichia 
coli KY 1497, while negative E.coli thiol indicated Escherichia coli strain EV36. The results 
of the phylogenetic tree show that patients No.40 and No.13 proves in one parent, patient No.40 
that produces positive thiols is very closely related to Escherichia coli strain EV36 mutant 1a 
chromosome, participle No.13 that produces negative thiols is very closely related to 
Escherichia coli strains Ec_050T0. Meanwhile, patient No.8 that produces positive thiol from 
the phylogenetic tree doesn't show any relationship with patients No.40 and No.13. 
Conclusion 
There were differences in levels of IL-10, ADMA, homocysteine in positive thiol-producing 
microbiota and negative thiol-producing microbiota in continuous CKD-HD patients. The 
positive thiol-producing bacteria showed higher levels of IL-10 while ADMA and 
homocysteine were lower, on the contrary, the negative thiol-producing bacteria. 
Novelty : 
IL10, ADMA and Homocysteine as inflammatory markers of thiol-producing bacteria, 
identification of bacterial strains by PCR and sequencing methods, bacterial relationships 
E.coli through phylogenetic trees on thiol-producing bacteria from CKD patients on continuous 
hemodialysis 
Key words: CKD-HD, Thiol producing gut microbiota, IL-10, ADMA, Homocysteine.
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