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RINGKASAN
Hubungan Disregulasi Imunitas (Th1l, Th2, Treg, Th17) dan Status
Kesehatan Komunitas dengan Kejadian Kusta pada Anak dan Ibu
di Daerah Endemis Kusta Tuban

Kusta merupakan suatu infeksi granulomatosa kronis yang disebabkan
oleh infeksi Mycobacterium leprae. Berdasarkan weekly epidemiological report
pada tanggal 4 September 2020, di seluruh dunia, terdapat 177.175 pasien kusta.
Pada tahun 2000, Indonesia memasuki era eliminasi kusta, namun kasus baru masih
terus ada dan relatif stabil. Adanya kasus baru yang relatif stabil di daerah endemis
diduga disebabkan oleh kegagalan pemutusan rantai transmisi M. leprae.
Ketidakjelasan faktor yang berpengaruh pada pemutusan rantai transmisi M. leprae
berujung kesulitan dalam perancangan program penanggulangannya. Kejelasan
bahwa status imunitas dipengaruhi oleh status kesehatan komunitas dan disregulasi
imunitas berpengaruh pada kejadian transmisi M. /eprae akan memberikan akibat
positif pada penemuan baru dan bermanfaat dalam meningkatkan program
kesehatan promotif serta preventif. Penelitian ini bertujuan untuk: 1) mengetahui
hubungan antara disregulasi imunitas (Thl, Th2, Treg, Th17) dengan kusta pada
anak, kusta pada ibu, dan nonkusta di daerah endemis kusta 2) mengetahui
hubungan antara status kesehatan komunitas (faktor lingkungan, faktor
sosioekonomi, faktor pelayanan kesehatan, dan faktor kesehatan individu) dengan
endemisitas kusta, kusta pada ibu, kusta pada anak, non kusta, status imunitas ibu,
dan status imunitas anak di daerah endemis kusta.

Penelitian dilaksanakan di Kabupaten Tuban yang masih merupakan

salah satu daerah endemis kusta di Indonesia. Dalam lima tahun terakhir masih
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ditemukan kasus kusta baru di Kabupaten Tuban. Pada tahun 2019, ditemukan
kasus baru sebanyak 159 orang (Dinkes Provinsi Jawa Timur 2019).

Peneliti melakukan studi eksplorasi dengan menggunakan desain
potong lintang. Penelitian ini memiliki kelebihan sebagai penelitian satu-satunya
yang mengulas disregulasi imunitas dengan kejadian kusta pada ibu dan anak di
sebuah populasi daerah endemis kusta yang berbasis penelitian. Penelitian ini
berimplikasi pada rencana program eradikasi dan eliminasi kusta di area endemis
kusta, terutama di Indonesia dan sebagai pioneer penelitian disregulasi imunitas
dengan rasio imunitas di daerah endemis kusta yang berfokus pada kelompok ibu
dan anak yang dapat dijadikan landasan untuk melakukan penelitian lebih lanjut.

Pengambilan data dilakukan dengan menggunakan kuisioner dan
pengukuran langsung. Pada penelitian ini diambil data subyek penelitian sebanyak
106 orang ibu dan anak yang kemudian dikelompokkan menjadi lima kelompok
(kelompok A: anak kusta dan ibu sehat di daerah endemis kusta; kelompok B: anak
sehat dan ibu kusta di daerah endemis kusta; kelompok C: anak kusta dan ibu kusta
di daerah endemis kusta; kelompok D: anak sehat dan ibu sehat di daerah endemis
kusta; serta kelompok E: anak sehat dan ibu sehat di daerah nonendemis kusta).
Kelima kelompok tersebut dibandingkan di antara ibu dan anak untuk melihat
hubungan di antara keduanya. Dari 106 ibu dan 106 anak, 41 ibu dan 41 anak di
antaranya menjalani pengambilan darah untuk lebih lanjut dilakukan pemeriksaan
profil darah, kimia darah, dan sitokin (Th1, Th2, Treg, Th17). Pada saat melakukan
pengumpulan data subyek penelitian, didapatkan kesulitan untuk menemukan

pasangan ibu kusta dan anak kusta, karena jumlahnya sedikit.
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Distribusi rerata umur pada kelompok ibu bervariatif di setiap
kelompoknya. Rerata umur dari keseluruhan 106 ibu adalah 41,3 + 7,94 tahun.
Distribusi rerata umur pada kelompok anak bervariatif di setiap kelompoknya.
Rerata umur dari keseluruhan 106 anak adalah 13,2 + 4,64. Umur yang lebih tua
didapatkan pada anak kusta (kelompok A dan kelompok C) jika dibandingkan pada
anak nonkusta (kelompok B, D, dan E). Distribusi jenis kelamin anak secara
keseluruhan didominasi perempuan (51,89%) dibandingkan laki-laki (48,11%),
namun pada pasien kusta didominasi oleh jenis kelamin laki-laki (kelompok A dan
kelompok C).

Analisis statistik menggunakan uji Anova, uji asosiasi Phi, uji asosiasi
Cramer’s V, uji asosiasi Eta, uji korelasi Spearman, dan uji korelasi Pearson. Hasil
analisis dengan nilai p < 0,05 dianggap signifikan.

Pada penelitian ini didapatkan bahwa di daerah endemis kusta: kadar sitokin
Treg ibu sehat lebih tinggi dibandingkan dengan kadar sitokin Treg ibu kusta, kadar
sitokin Th17 anak sehat lebih tinggi dibandingkan dengan kadar sitokin Th17 anak
kusta, terdapat korelasi terbalik antara kadar sitokin Th17 anak dan kadar sitokin
Treg ibu, kadar sitokin Treg ibu sehat yang anaknya kusta berbanding terbalik
dengan kadar sitokin Th17 anak sehat yang ibunya kusta, kadar sitokin Treg ibu
kusta yang anaknya sehat berbanding terbalik dengan kadar sitokin Th17 anak kusta
yang ibunya sehat, serta terdapat perbedaan rasio kadar sitokin Th1 / Th2 dan Th17
/ Treg antara kelompok ibu kusta dan ibu sehat.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor lingkungan (sarana pembuangan sampah), faktor sosioekonomi

(pendapatan keluarga dan pendidikan ayah), dan faktor kesehatan individu (status
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gizi anak usia di atas 5 tahun, dan RBC anak usia di atas 13 tahun) dengan
endemisitas kusta.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor lingkungan (sarana pembuangan sampah dan lantai rumah),
faktor sosioekonomi (pendapatan keluarga, pendidikan ayah, dan pendidikan ibu),
dan faktor kesehatan individu (HCT dan RBC) dengan kejadian kusta pada ibu.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor lingkungan (langit-langit rumah, kelembaban, dan lantai
rumah), faktor sosioekonomi (pendapatan keluarga, pendidikan ayah, pendidikan
ibu, dan pekerjaan ibu), dan faktor kesehatan individu (imunisasi BCG, status gizi
anak usia di atas 5 tahun, dan Hb, PLT, Zn anak usia 8-12 tahun) dengan kejadian
kusta pada anak.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor sosioekonomi (pendapatan keluarga) dengan ibu nonkusta.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor sosioekonomi (pendapatan keluarga) dengan anak non kusta.

Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor lingkungan (kelembaban), dengan status imunitas ibu di daerah
endemis kusta. Didapatkan hubungan signifikan antara status kesehatan komunitas,
dalam hal ini faktor lingkungan (sarana pembuangan air limbah / SPAL, sarana
pembuangan sampah, dan intensitas pencahayaan obyektif), faktor sosioekonomi
(pekerjaan ayah), dan faktor kesehatan individu (HCT dan albumin anak usia 8-12

tahun) dengan status imunitas anak di daerah endemis kusta.
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Terdapat keterbatasan pada penelitian ini, yaitu belum menggunakan
daerah kota atau kabupaten yang betul-betul nonendemis kusta, misalnya Surabaya.
Subyek nonkusta yang termasuk dalam kelompok nonendemis kusta pada
penelitian ini berasal dari desa-desa nonendemis kusta yang masih berada dalam
wilayah kabupaten Tuban. Selain itu, untuk data ASI, perolehan data hanya bisa
didapatkan pada kelompok subyek anak saja, sedangkan data kelompok subyek ibu
tidak bisa didapatkan karena kesulitan mengumupulkan data di lapangan.

Saran-saran yang bisa dilakukan untuk penelitian selanjutnya adalah
sebagai berikut: dapat dijadikan dasar untuk merancang program eliminasi kasus
kusta di area endemis baik preventif, promotif, maupun kuratif berdasarkan data
disregulasi imunitas yang terjadi pada penelitian ini, dapat dilakukan penelitian
lanjutan untuk mencari batas usia rentan yang dikaitkan dengan perubahan kadar
Treg dan Th17, melakukan penelitian longitudinal tentang Thl, Th2, Treg, Th17
pada ibu kusta dan anak kusta yang diikuti dalam kurun waktu tertentu, melakukan
penelitian eksplorasi yang mengaitkan jenis kusta sub klinis, di mana tidak
ditemukan kuman maupun gejala klinis dan tes PGL-1 positif, melakukan penelitian
lanjutan yang dilengkapi dengan data aspek mikrobiologis (kuman), melanjutkan
penelitian yang lebih fokus pada berbagai hal yang diduga dapat meningkatkan
status imunitas, seperti pemberian edukasi pada keluarga tentang faktor-faktor yang
dapat meningkatkan kadar mikrobiota, termasuk pola makan ibu dan anak untuk
meningkatkan imunitas tubuh (dengan melakukan anamnesis makanan ibu-anak
kusta dan ibu-anak sehat), serta intervensi berbagai variabel dalam faktor
lingkungan yang terkait hal tersebut, merancang penelitian selanjutnya yang

mengukur kadar mikrobiota ibu-anak kusta serta ibu-anak sehat, dan meneliti lebih
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lanjut pengaruh imunisasi BCG pada angka kejadian anak kusta, untuk mengetahui
efektivitas dari pemberian imunisasi BCG, dalam hal pada usia berapa anak-anak

mendapatkan imunisasi BCG dan pada usia berapa terkena kusta.

XVi

DISERTASI HUBUNGAN DISREGULASI IMUNITAS FLORA RAMONA S.P.



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

SUMMARY
Correlation of Immune Dysregulation (Th1, Th2, Treg, Th17) and
Community Health Status with Incidence of Leprosy in Children and Mother
in Leprosy Endemic Area Tuban

Leprosy is a chronic granulomatous infection caused by Mycobacterium
leprae infection. Based on the weekly epidemiological report on September 4,
2020, there are 177.175 leprosy patients across the world. In 2000, Indonesia
entered the era of leprosy elimination, but new cases are still found and relatively
stable. The relatively stable existence of new cases in endemic areas is thought to
be caused by failure to break the transmission chain of M. leprae. The unclear
factors that influence the elimination of the M. leprae transmission chain lead to
difficulties in designing the prevention program. It is clear that immune
dysregulation affects the incidence of M. leprae transmission and immunity status
is influenced by community health status will have a positive effect on new findings
and useful in improving promotive and preventive health programs. This study aims
: 1) to know the relationship between immune dysregulation (Th1, Th2, Treg, Th17)
with leprosy mothers, leprosy children, and healthy subjects in leprosy endemic
areas 2) to know the relationship between community health status (environmental
factors, socioeconomic factors, health service factors, and individual health factors)
with endemicity of leprosy, leprosy mothers, leprosy children, healthy subjects,
immunity status of mothers, and immunity status of children in endemic leprosy
areas.

This research was conducted in Tuban Regency, one of the leprosy

endemic areas in Indonesia. In the last five years, new cases of leprosy have been
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found in Tuban Regency. New cases were found in 2019, as many as 159 people
(East Java Provincial Health Office 2019).

This was an exploratory study with a cross-sectional design. This study
plus point is being the first and only research that examines immunity dysregulation
with the incidence of leprosy in mothers and children in a research-based population
of leprosy endemic areas. This research has implications for the planned eradication
and elimination program of leprosy in endemic areas, especially in Indonesia and
as a pioneer of research on the dysregulation of immunity using the ratio of
immunity in endemic areas that focuses on groups of mothers and children which
can be used as a basis for further research. The research data were collected using
questionnaires and direct measurements. In this study, data were taken from 106
mothers and children who were grouped into five groups (group A: leprosy children
and healthy mothers in leprosy endemic areas; group B: healthy children and
leprosy mothers in leprosy endemic areas; group C: leprosy children and leprosy
mothers in leprosy endemic areas; group D: healthy children and healthy mothers
in leprosy endemic areas; and group E: healthy children and healthy mothers in
leprosy non-endemic areas). The five groups were compared between mother and
child to see the relationship between the two. Forty-one mothers and 41 children of
the 106 mothers and 106 children underwent blood draws for further analysis of
blood profiles, blood chemistry, and cytokines (Thl, Th2, Treg, Th17). It was
difficult to find pairs of leprosy mothers and leprosy children when collecting data
on research subjects due to small numbers.

The distribution of the mean age in the mother group varied in each

group. The mean age of all 106 mothers was 41.3 + 7.94 years. The distribution of
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the mean age in the group of children varied in each group. The mean age of the
106 children was 13.2 &+ 4.64. Older age was found in leprosy children (group A
and group C) when compared to healthy children (groups B, D, and E). Overall sex
distribution of children was dominated by women (51.89%) compared to men
(48.11%), however, the gender of leprosy children in this study was mostly male.

Statistical analysis were conducted using ANOVA test, Cramer’s V
association test, Phi association test, Eta association test, Spearman correlation test,
and Pearson correlation test. Results with a p value < 0.05 were considered
significant.

In this study, It was found that in endemic areas of leprosy: healthy
mothers had higher levels of Treg cytokines than leprosy mothers, healthy children
had higher levels of Th17 cytokines than leprosy children, there was an inverse
correlation between Th17 cytokines of children and Treg cytokines of mothers, the
levels of Treg cytokines of healthy mothers whose children have leprosy were
inversely related to the levels of Th17 cytokines in healthy children whose mothers
have leprosy, the levels of Treg cytokines of leprosy mothers whose children are
healthy were inversely related to the levels of Th17 cytokines in leprosy children
whose mothers are healthy, and there were differences in the ratio of Th1 / Th2 and
Th17 / Treg cytokines levels between groups of leprosy mothers and healthy
mothers.

There was a significant relationship between community health status,
in this case environmental factors (garbage disposal facilities), socioeconomic

factors (family income and father's education), and individual health factors
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(nutritional status of children over 5 years, and RBC for children over 13 years)
with leprosy endemicity.

There was a significant relationship between community health status,
in this case environmental factors (garbage disposal facilities and house floors),
socioeconomic factors (family income, father's education, and mother's education),
and individual health factors (HCT and RBC) with leprosy mothers.

There was a significant relationship between community health status,
in this case environmental factors (ceiling, humidity, floor), socioeconomic factors
(family income, education of fathers, education of mohters, occupation of mothers),
and individual health factors (BCG immunization, nutritional status of children over
5 year olds, Hb, PLT, Zn for children aged 8-12 years) with leprosy children.

There was a significant relationship between community health status,
in this case socioeconomic factors (family income) with healthy mothers.

There was a significant relationship between community health status,
in this case socioeconomic factors (family income) and healthy children.

There was a significant relationship between community health status,
in this case environmental factors (humidity), and immunity status of mothers in
endemic area of leprosy. There was a significant relationship between community
health status, in this case environmental factors (garbage disposal facilities, waste
water disposal facilities, and objective lighting intensity), socioeconomic factors
(occupation of fathers), and individual health factors (HCT and albumin of children
aged 8-12 years) with immunity status of children in endemic area of leprosy.

There’s a limitations in this study. This research has not included cities

or regencies that are truly non-endemic areas of leprosy, for example Surabaya.

XX

DISERTASI HUBUNGAN DISREGULASI IMUNITAS FLORA RAMONA S.P.



IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

Healthy subjects who were included in the non-endemic group in this study came
from non-endemic villages that were still in the Tuban district. In addition, for
breastfeeding data, data collection can only be obtained from the child subject
group, while data on the mother's subject group cannot be obtained due to
difficulties in collecting data in the field.

This research can be used as a basis for designing leprosy elimination
programs in endemic areas, both preventive, promotive, and curative based on the
immune dysregulation data that occurs in this study. Further research can be carried
out to find the age limit of susceptibility associated with changes in Treg and Th17
levels, continuing longitudinal research on Thl, Th2, Treg, Th17 on leprosy of
mothers and leprosy children who are followed for a certain period of time,
conducting exploratory studies linking types of leprosy subclinical, where there are
no germs or clinical symptoms and the PGL-1 test is positive, performing further
research that has microbiological (germ) aspect data, continuing research that is
more focused on various things that are thought to improve immunity status, such
as providing education to families about factors that can increase microbiota levels,
including diet mothers and children to increase their immunity (by carrying out
anamnesis of food for mothers-children with leprosy and healthy mothers-children),
as well as intervening various variables in the environmental factors related to this,
measuring microbiota levels of mothers-children with leprosy and healthy mothers-
children, and researching the effect of BCG immunization on the incidence of
childhood leprosy, to determine its effectiveness from BCG immunization, in terms
of at what age children get BCG immunization and at what age are affected by

leprosy.
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ABSTRAK

Hubungan Disregulasi Imunitas (Th1, Th2, Treg, Th17) dan Status
Kesehatan Komunitas dengan Kejadian Kusta pada Anak dan Ibu
di Daerah Endemis Kusta Tuban

Latar belakang: Jumlah kasus baru yang relatif stabil di daerah endemis diduga
disebabkan oleh kegagalan pemutusan rantai transmisi M. leprae. Status imunitas
dipengaruhi oleh status kesehatan komunitas dan disregulasi imunitas berpengaruh
pada kejadian transmisi M. leprae. Penelitian bertujuan mengetahui hubungan
disregulasi imunitas dengan kusta pada ibu, kusta pada anak, nonkusta serta
hubungan status kesehatan komunitas dengan endemisitas kusta, kusta pada ibu,
kusta pada anak, nonkusta, status imunitas ibu dan anak di daerah endemis kusta.
Metode: Studi eksplorasi berdesain potong lintang, bersubyek penelitian 106 ibu-
anak, dibagi 5 kelompok, dibandingkan, dianalisis hubungan ibu-anak. Dilakukan
pemeriksaan darah&sitokin (41 ibu-anak). Analisis statistik menggunakan uji
Anova, uji asosiasi Phi, uji asosiasi Cramer’s V, uji asosiasi Eta, uji korelasi
Spearman, uji korelasi Pearson. Hasil analisis p<0,05 dianggap signifikan

Hasil:. Ditemukan di daerah endemis kusta: Treg ibu sehat>ibu kusta, Th17 anak
sehat>anak kusta, ada korelasi terbalik antara Th17 anak dan Treg ibu, Treg ibu
sehat beranak kusta berbanding terbalik dengan Th17 anak sehat beribu kusta, Treg
ibu kusta beranak sehat berbanding terbalik dengan Th17 anak kusta beribu sehat,
ada perbedaan rasio Th1/Th2 dan Th17/Treg antar kelompok ibu kusta dan ibu
sehat.

Didapatkan hubungan signifikan sarana pembuangan sampah,
pendapatan keluarga, pendidikan ayah, status gizi anak >5 tahun, RBC>13 tahun
dengan endemisitas; sarana pembuangan sampah, lantai rumah, pendapatan
keluarga, pendidikan ayah, pendidikan ibu, HCT, RBC dengan ibu kusta; langit-
langit rumah, kelembaban, lantai rumah, pendapatan keluarga, pendidikan ayah,
pendidikan ibu, pekerjaan ibu, BCG, status gizi anak>5 tahun, Hb, PLT, Zn(8-12
tahun) dengan anak kusta; pendapatan keluarga dengan ibu nonkusta; pendapatan
keluarga dengan anak nonkusta; kelembaban dengan status imunitas ibu; sarana
pembuangan sampah, SPAL, intensitas pencahayaan obyektif, pekerjaan ayah,
HCT, albumin(8-12 tahun) dengan status imunitas anak.

Kesimpulan: Didapatkan hubungan antara disregulasi imunitas Treg-Th17 dengan
kusta pada ibu-anak dan hubungan antara status kesehatan komunitas dengan
endemisitas, kusta pada ibu, kusta pada anak, nonkusta, status imunitas ibu dan
anak.

Kata kunci: Kusta,disregulasi imunitas,Th1-Th2-Treg-Th17
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ABSTRACT

Immune Dysregulation (Th1, Th2, Treg, Th17) and Community Health
Status with Incidence of Leprosy in Children and Mother
in Leprosy Endemic Area Tuban

Background: The relatively stable number of new cases in endemic areas is
thought to be caused by failure to break the transmission chain of M. leprae.
Immunity status is influenced by community health status and immune
dysregulation affects the incidence of M. leprae transmission.This study aims to
know the relationship between immune dysregulation and leprosy mothers, leprosy
children, healthy subjects and the relationship between community health status and
endemicity of leprosy, leprosy mothers, leprosy children, healthy subjects,
immunity status of mothers and children in endemic area of leprosy.

Methods: Cross-sectional exploratory study, with 106 mother-child subjects,
divided into 5 groups, were compared, and analyzed the relationship between
mother-child. Blood test&cytokine analysis were performed (41 mothers-children).
The statistical analysis used the ANOVA test, Phi association test, Cramer’s V
association test, Eta association test, Spearman correlation test, Pearson correlation
test. Result with p<0.05 was considered significant.

Results: It was found that in endemic area of leprosy: Treg healthy
mothers>leprosy mothers, Th17 healthy children>leprosy children, there was an
inverse correlation between Th17 in children&Treg in mothers, Treg of healthy
mothers whose children have leprosy were inversely related to Th17 of healthy
children whose mothers have leprosy, Treg of leprosy mothers whose children are
healthy were inversely related to Th17 in leprosy children whose mothers are
healthy, there were differences in the ratio of Th1/Th2&Th17/Treg between groups
of leprosy mothers&healthy mothers.

There was a significant relationship between garbage disposal facilities,
family income, father's education, nutritional status of >5 year olds, RBC of >13
year olds with endemicity; garbage disposal facilities, house floors, family income,
father’s education, mother’s education, HCT, RBC with leprosy mothers; house
ceiling, humidity, house floor, family income, father's education, mother's
education, mother's occupation, BCG, nutritional status of >5 year olds, Hb, PLT,
Zn of (8-12) year olds with leprosy children; family income with healthy mothers;
family income with healthy children, humidity with mother’s immunity status;
garbage disposal facilities, waste water disposal facility, objective lighting
intensity, father's job, HCT, albumin of (8-12) year olds with children’s immunity
status.

Conclusion: There was a relationship between Treg-Th17 immune dysregulation
and mother-child leprosy and there was a relationship between community health
status and endemicity of leprosy, leprosy children, leprosy mothers, healthy
subjects, immunity status of mother and children.

Key words: Leprosy,immune dysregulation,Th1-Th2-Treg-Th17
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Mycobacterium phlei
Multibacillary

Mean Corpuscular Hemoglobin
Mean Corpuscular Volume
Multi Drug Therapy

Major Histocompatibility Complex
microRNA-145

Measles Mumps Rubela
Nuclear Factor- Kappa B
Natural Killer

Nitric Oxide
Nucleotide-binding Oligomerization Domain-containing
protein-2.

Optical Density

Panjang Badan

Paucibacillary
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PBS

PCB

PCV

PLT

PMN

PRISMA

PRR

PSP

PUSTU

ROFA

ROS

SDR

SPAL

SST

B

TBC

Tc

TCR

TGF

Th

TIBC

TLR

DISERTASI

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

Phosphat Buffer Saline

Polychlorinated biphenyls

Pneumococcal Conjugate Vaccine

Platelet

Polimorfonuklear

Preferred Reporting Items for Systematic Reviews and

Meta-Analyses

Pattern Recognition Receptor
Penjelasan Sebelum Persetujuan
Puskesmas Pembantu

Red Blood Cell

Residual Oil Fly Ash

Reactive Oxygen Species

Single Dose Rifampicin

Sarana Pembuangan Air Limbah
Serum Separator Tube

Tinggi Badan

Tuberculosis

T cytotoxic

T-cell receptor

Transforming Growth Factor

T helper

Total Iron Binding Capacity

Toll Like Reseptor
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TMD
TNF

Treg

TT

URTI
Uv
VP
WBC
WHO

/n

DISERTASI

IR - PERPUSTAKAAN UNIVERSITAS AIRLANGGA

Tetramethylbenzidine

Tumor Necrosis Factor

T regulator

Tuberculoid type

Usia

Upper Respiratory Tract Infection
Ultraviolet

Partial Viral Protein

White Blood Cell

World Health Organization

Zinc
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