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RINGKASAN

PENGARUH PROBIOTIK ISOLAT DARI BIJI BUAH MARKISA MERAH
(Passiflora edulis Sims.) TERHADAP KADAR IFN-y DALAM
PERIPHERAL BLOOD MONONUCLEAR CELL
PASIEN TUBERKULOSIS DEWASA

lif Hanifa Nurrosyidah

Tuberkulosis (TB) adalah penyakit infeksi yang menyebabkan banyak kematian di
dunia. Indonesia menjadi negara dengan kasus TB terbesar ke tiga di dunia. Mycobacterium
tuberculosis (M.tb) memiliki keunikan, karena bakteri hidup intraseluler dan bersembunyi
di dalam makrofag sehingga mampu lolos dari fagositosis. Hal ini menjadi salah satu faktor
yang mempersulit pengobatan infeksi M.tb. Mycobacterium tuberculosis mampu hidup
intraseluler, sehingga yang paling berperan terhadap eradikasi bakteri tersebut adalah
sistem imun seluler. Sel T adalah komponen penting dari respon imun seluler terhadap
M.tb, terutama limfokin interferon gamma (IFN-y) yang telah terbukti sebagai mediator
penting dalam mengaktivasi makrofag untuk mengendalikan sejumlah patogen intraseluler.
Penggunaan imunomodulator mulai dikembangkan dalam mengatasi TB, terutama M.tb
yang resisten. Bakteri probiotik sesuai definisi WHO seperti Lactobacillus acidophilus,
Lactobacillus delbrueckii spp., L. bulgaricus, Bifidobacteria adalah komponen penting dari
mikroflora normal dalam saluran cerna hewan dan manusia. Bakteri tersebut dapat berperan
sebagai imunomodulator melalui aktivitasnya sebagai antimikroba.

Tujuan penelitian ini secara umum adalah menganalisis kadar IFN-y pada
peripheral blood mononuclear cell (PBMC) pasien TB dewasa setelah pemberian
multistrain probiotik dari buah markisa merah (Passiflora edulis Sims.) secara in vitro.
Adapun tujuan penelitian ini secara khusus adalah untuk mengidentifikasi karakter bakteri
probiotik isolat dari pulp buah markisa merah (Passiflora edulis Sims.), untuk memperoleh
probiotik galur (sfrain) baru, dan untuk mengetahui kompatibilitas dan kemampuan
probiotik dari buah markisa merah (Passiflora edulis Sims.) dalam menghambat
pertumbuhan bakteri patogen Mycobacterium tuberculosis H37Rv, Escherichia coli
Extanded Spectrum  Beta-Lactamase (E.coli ESBL) dan Methicillin Resistant
Staphylococcus aureus (MRSA) secara in vitro.

Pemberian probiotik secara oral akan meningkatkan sistem imun dengan cara
berinteraksi dengan sel epitel usus (intestinal epithelial cells/ IECs) atau sel kekebalan yang
terkait dengan lamina propria, melalui 7o/l like receptors (TLRs), dan menginduksi
produksi berbagai sitokin atau kemokin. Macrofag chemoattractant protein 1, diproduksi
oleh IECs, mengirimkan sinyal ke sel imun lain yang mengarah ke aktivasi mucosal
immune system (MIS), ditandai dengan peningkatan sel imunoglobulin A+ pada usus,
bronkus, payudara, kelenjar, dan aktivasi sel T. Secara khusus, probiotik mengaktitkan sel
T regulator yang melepaskan IL-10. Probiotik memperkuat penghalang usus dengan
peningkatan musindan Sel Paneth. Sehingga dapat memodulasi mikrobiota baik di usus
dengan menekan pertumbuhan bakteri patogen potensial di usus. Interaksi probiotik dengan
IEC, makrofag dan sel dendrit (DC) berperan penting dalam respon imun ini tanpa
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menyebabkan pola inflamasi.

Probiotik alami dapat ditemukan pada saluran cerna manusia dan hewan, sayur-
sayuran dan buah-buahan, salah satunya adalah buah markisa. Berdasarkan penelitian, buah
markisa ungu (Passiflora edulis Sims. var edulis) mengandung L.bulgaricus dan
L.heterohiochii. Buah markisa merupakan sumber probiotik alami. Buah tersebut memiliki
nilai gizi tinggi banyak kandungan mineral seperti magnesiun dan pospor, berbagai
vitamin, serta karbohidrat dan air yang tinggi. Buah markisa memiliki kandungan nutrisi
yang memadai sehingga merupakan habitat yang cocok untuk pertumbuhan bakteri
probiotik. Buah markisa yang kaya manfaat bagi kesehatan ini belum banyak
dikembangkan lebih lanjut di bidang farmasi, sehingga peneliti tertarik untuk melakukan
isolasi probiotik dari buah markisa merah. Buah markisa merah yang digunakan dalam
penelitian ini diperoleh dari daerah Krembung (Sidoarjo-Jawa Timur) yang sudah
diidentifikasi oleh Herbarium Malangensis (Universitas Malang), dan dinyatakan sebagai
Passiflora edulis Sims dengan nomor determinasi 09/25.07.18/ herb.malg.

Isolasi probiotik dilakukan dengan mengambil bagian biji buah yang berupa biji
buah yang terbungkus selaput biji, kemudian disuspensikan ke dalam 45 mL NaCl 0,9%,
dan dikocok dengan menggunakan shaker selama 24 jam. Suspensi buah markisa yang
sudah dikocok dengan shaker selama 24 jam, disuspensikan dalam NaCl 0,9% (diperoleh
pengenceran 107!), kemudian diinokulasi pada media de Man Rhogosa Sharpe Agar (MRS-
Agar) dan CaCOs 1%. Kemudian diinkubasi pada suhu 37°C selama 24-48 jam. Koloni
dengan bentuk morfologi seperti bakteri asam laktat ditandai dengan adanya zona bening di
sekitar koloni.

Identifikasi secara biokimia bakteri kandidat probiotik buah markisa merah
(Passiflora edulis Sims.) meliputi uji pewarnaan Gram, katalase, Sulfide, Indole, Motility
(SIM), Methyl Red Voges Proskauer (MR-VP), Triple Sugar Iron Agar (TSIA) dan
simmon sitrat. Diperoleh sepuluh isolat yang memenuhi persyaratan biokimia. Kemudian
dilanjutkan dengan uji karakteristik probiotik yang meliputi uji ketahanan terhadap pH
asam, garam NaCl, senyawa fenol. Berdasarkan penelitian tersebut diperoleh tiga isolat
probiotik potensial yaitu isolat MM1, MM2 dan MM3 yang memenuhi syarat.

Setelah dilakukan identifikasi secara fenotip (biokimia) dan dilanjutkan dengan uji
karakteristik probiotik isolat dari buah markisa merah diperoleh tiga isolat potensial yaitu
MMI1, MM2, dan MM3. Ketiga probiotik potensial isolat dari buah markisa merah tersebut
selanjutnya dilakukan analis secara genotip yaitu identifikasi 16S rRNA. Setelah dilakukan
BLAST diperoleh hasil bahwa isolat MM 1 memiliki persen identity sebesar 97,44% dengan
Bacillus subtilis strain [AM 12118, MM2 memiliki persen identity sebesar 85,80% dengan
Bacillus wiedmannii strain FSL W8-0169, sedangkan MM3 memiliki persen identity
sebesar 100% dengan Bacillus cereus ATCC 14579.

Berdasarkan hasil BLAST tersebut untuk isolat MM1 dan MM3 memiliki nilai
persen identity diatas angka 97% sehingga dapat diartikan spesies bakteri tersebut sama.
Spesies bakteri yang memiliki persen identtity lebih dari atau sama dengan 97% dapat
dikatakan sama. Berdasarkan data urutan gen 16S rRNA, persen identity < 97% dapat
dinyatakan bahwa isolat yang dibandingkan berada pada genus yang sama. Sedangkan
persen identity antara 89-93% menunjukkan famili yang berbeda atau dapat dikatakan
spesies yang berbeda. Isolat MM2 memiliki persen identity sebesar 85,80% (dibawah 97%)
dengan Bacillus wiedmannii strain FSL W8-0169, yang artinya dapat dikatakan bahwa
isolat MM2 adalah strain baru.

Uji kompatibilitas yang dilakukan pada penelitian ini menggunakan metode direct
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test, masing-masing dari isolat tersebut digoreskan saling bersinggungan. Berdasarkan hasil
uji yang dilakukan diperoleh hasil bahwa ketiga probiotik isolat dari buah markisa merah
adalah kompatibel, tidak saling menghambat. Hal itu ditunjukkan oleh tidak terbentuknya
zona bening (zona hambatan) pada area di sekitar titik temu ketiga isolat.

Uji aktivitas antibakteri probiotik isolat dari biji buah markisa merah pada penelitian
ini dilakukan terhadap bakteri M.tb H37Rv, MRSA, dan E. coli ESBL. Pada penelitian ini,
probiotic cell free fermentation filtrate (PCFFF) dari buah markisa merah tidak mampu
menghambat pertumbuhan M.tb H37RV, namun filtrat fermentasi daging buah markisa
merah mampu menghambat pertumbuhan M.tb H37RV, tetapi isolat MM1 dan MM2
mampu menghambat pertumbuhan E. coli ESBL dan MRSA dengan Minimum
Bacteriosidal Concentration (MBC) 50%. Sehingga probiotik yang digunakan untuk uji
pada tahap selanjutnya adalah isolat MM1 dan MM2.

Pada penelitian ini, Probiotik multistrain isolat dari biji buah markisa merah (isolat
campuran MM1 dan MM?2) diinduksikan ke dalam sel darah tepi (peripheral blood
mononuclear cell (PBMC) pasien TB dewasa yang sedang menjalani terapi obat anti
tuberkulosis (OAT) kategori satu di Puskesmas Trosobo Kecamatan Taman Kabupaten
Sidoarjo (Jawa Timur). Isolasi PBMC pada penelitian dilakukan menggunakan metode
sentrifugasi gradient menggunakan reagen ficoll. Metode ini merupakan metode pemisahan
berdasarkan perbedaan densitas. Proses sentrifugasi menghasilkan bagian cincin yang putih
keruh disebut dengan buffy coat yang berisi sel PBMC. Buffy coat terletak di antara plasma
dan ficoll. Eritrosit yang mempunyai densitas yang besar berada di lapisan paling bawabh,
sedangkan plasma yang berdensitas kecil berada di lapisan paling atas. Sel PBMC yang
didapat dari hasil isolasi kemudian dihitung jumlah dan viabilitasnya menggunakan
hemositometer dan pewarnaan trypan blue. Di dalam hemositometer terdapat 10 kamar
hitung dan seluruh sel yang terdapat di dalam kamar hitung tersebut dijumlahkan. Sel
PBMC yang berwarna putih merupakan sel yang hidup, sedangkan yang berwarna birua
dalah sel yang mati. Sel PBMC yang dapat digunakan untuk penelitian ini adalah sel yang
hidup dengan jumlah £2x10°.

Pada penelitian ini diperoleh 17 pasien yang sedang menjalani pengobatan OAT
kategori satu yang bersedia dilibatkan dalam penelitian setelah mengisi lembar persetujuan.
Jumlah pasien yang dilibatkan dalam penelitian ini adalah jumlah seluruh pasien TB
dewasa di Puskesmas Trosobo Kecamatan Taman Kabupaten Sidoarjo selama periode
Desember 2021 dengan pengobatan OAT kategori satu. Berdasarkan hasil yang diperoleh,
probiotik isolat dari buah markisa merah mampu meningkatkan kadar IFN-y dalam PBMC
pasien TB dewasa. Kadar IFN-y dalam PBMC pasien TB dewasa meningkat 0,82 % hingga
23,17% setelah diberikan probiotik isolate biji buah markisa merah secara in vitro.
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SUMMARY

THE EFFECT OF PROBIOTIC ISOLATE FROM THE RED PASSION
FRUIT (Passiflora edulis Sims.) SEEDS ON IFN-¥y LEVELS IN
PERIPHERAL BLOOD MONONUCLEAR CELL
ADULT TUBERCULOSIS PATIENTS

lif Hanifa Nurrosyidah

Tuberculosis (TB) is an infectious disease that causes many deaths in the world.
Indonesia is the country with the third largest TB case in the world. Mycobacterium
tuberculosis (M.Tb) is unique, because the bacteria live intracellularly and hide in
macrophages so that they can escape from phagocytosis. This is one of the factors that
complicate the treatment of M.Tb infections. The Mycobacterium tuberculosis is able to
live intracellularly, so that the most important role in the eradication of these bacteria is the
cellular immune system. T cells are important components of the cellular immune response
to M.Tb, especially the lymphokine Interferon gamma (IFN-y) which has been shown to be
an important mediator in activating macrophages to control a number of intracellular
pathogens. The use of immunomodulators has begun to be developed in treating TB,
especially resistant M.TB. Probiotic bacteria according to WHO definition such as
Lactobacillus acidophilus, Lactobacillus delbrueckii spp. Bulgaricus, Bifidobacteria are
important components of the normal microflora in the gastrointestinal tract of animals and
humans. These bacteria can act as immunomodulators through their antimicrobial activity.

The purpose of this study in general was to analyze the levels of IFN-y in peripheral
blood mononuclear cells of adult tuberculosis patients after in vitro administration of
multistrain probiotics from red passion fruit (Passiflora edulis Sims.) The aims of this
study specifically were to identify the character of the probiotic bacteria isolated from the
pulp of the red passion fruit (Passiflora edulis Sims.), to obtain a new probiotic strain, and
to determine the compatibility and probiotic ability of the red passion fruit (Passiflora
edulis Sims. ) in inhibiting the growth of pathogenic bacteria Mycobacterium tuberculosis
H37Rv, Escherichia coli Extended Spectrum Beta-Lactamase (E.coli ESBL) and
Methicillin Resistant Staphylococcus aureus (MRSA) in vitro.

Oral administration of probiotics will enhance the immune system by interacting
with intestinal epithelial cells (IECs) or immune cells associated with the lamina propria,
through Toll like receptors (TLRs), and inducing the production of various cytokines or
chemokines. Macrophage chemoattractant protein 1, produced by IECs, sends signals to
other immune cells leading to activation of the mucosal immune system (MIS),
characterized by an increase in immunoglobulin A+ cells in the gut, bronchi, breast, gland,
and T cell activation. In particular, probiotics activates regulatory T cells that release IL-10.
Probiotics strengthen the intestinal barrier by increasing the mucin and Paneth Cells. So
that it can modulate the good microbiota in the gut by suppressing the growth of potential
pathogenic bacteria in the gut. The interaction of probiotics with IECs, macrophages and
dendritic cells (DC) plays an important role in this immune response without causing an
inflammatory pattern.

Natural probiotics can be found in the digestive tract of humans and animals,
vegetables and fruits, one of which is passion fruit. Based on research, purple passion fruit
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(Passiflora edulis Sims. var edulis) contains L. bulgaricus and L.heterohiochii. Passion
fruit is a natural source of probiotics. The fruit has high nutritional value, many minerals
such as magnesium and phosphorus, various vitamins, and high carbohydrates and water.
Passion fruit has adequate nutritional content so that it is a suitable habitat for the growth of
probiotic bacteria. Passion fruit, which is rich in health benefits, has not been developed
further in the pharmaceutical field. So that researchers are interested in isolating probiotics
from red passion fruit. The red passion fruit used in this study was obtained from the
Krembung area (Sidoarjo-East Java) which had been identified by Herbarium Malangensis
(University of Malang), and was declared as Passiflora edulis Sims with the determination
number 09/25.07.18/herb.malg.

Isolation of probiotics was carried out by taking fruit seeds (seeds that wrapped in a
seed coat) weighed as much as 5 grams, then suspended in 45 mL of 0.9% NacCl, and
shaken using a shaker for 24 hours. Passion fruit suspension that has been shaken with a
shaker for 24 hours, pipette 1 mL suspended in 9 mL of 0.9% NaCl (obtained a dilution of
10-1). The dilution is carried out up to 10-10. Each dilution series (10-1 to 10-10) was
pipetted 1 mL and grown on de Man Rhogosa Sharpe Agar (MRS-Agar) and 1% CaCO3
media. Then incubated at 37°C for 24-48 hours. Observation of bacterial colonies. Colonies
with morphological forms such as lactic acid bacteria were characterized by the presence of
a clear zone around the colony. The probiotic candidate bacteria were purified by quadrant
method, after obtaining pure bacterial isolates were inoculated on MRS-Agar slanted
media.

Biochemical identification of red passion fruit probiotic candidate bacteria
(Passiflora edulis Sims.) includes gram staining test, catalase test, Sulfide, Indole, Motility
(SIM) test, Methyl Red Voges Proskauer (MR-VP) test, Triple Sugar Iron Agar test (TSIA)
and simmon citrate test. Ten isolates were obtained that met the biochemical requirements.
Then proceed with the test of probiotic characteristics which include a test of resistance to
acid pH, a test of resistance to NaCl salt, a test of resistance to phenol compounds. Based
on this research, three potential probiotic isolates were obtained, namely MM1, MM2 and
MM3 isolates that met the requirements.

After phenotypic (biochemical) identification and continued with the test of
probiotic characteristics of isolates from red passion fruit, three potential isolates were
obtained, namely MM1, MM2, and MM3 isolates. The three potential probiotic isolates
from red passion fruit were then analyzed by genotyping, namely the identification of 16S
rRNA. After BLAST was performed, the results showed that isolate MM1 had a % identity
of 97.44% with Bacillus subtilis strain IAM 12118, MM2 had an identity of 85.80% with
Bacillus wiedmannii strain FSL W8-0169, while MM3 had an identity of 100% with
Bacillus cereus ATCC 14579.

Based on the BLAST results, isolates MM1 and MM3 had an identity value above
97%, so it could be interpreted that the bacterial species were the same. Bacterial species
that have identity greater than or equal to 97% can be said to be the same. Based on the 16S
rRNA gene sequence data, identity 97% can be stated that the isolates compared are in the
same genus. While the identity between 89-93% indicates a different family or can be said
to be a different species. The MM2 isolate had a % identity of 85.80% (below 97%) with
Bacillus wiedmannii strain FSL W8-0169, which means that it can be said that the MM2
isolate is a new strain.

The compatibility test carried out in this study was the direct test method, each of
the isolates was scratched in contact with each other. Based on the results of the tests
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carried out, it was found that the three probiotic isolates from red passion fruit were
compatible, did not inhibit each other. This was indicated by the absence of a clear zone
(inhibition zone) in the area around the meeting point of the three isolates.

In this study, the probiotic antibacterial activity test of isolates from red passion
fruit was carried out against the bacteria M.tb H37Rv, Methicillin Resistant MRSA, and
E.coli ESBL. In this study, probiotic cell free fermentation filtrate (PCFFF) from red
passion fruit was not able to inhibit the growth of M.tb H37RV, however, red passion fruit
pulp fermentation filtrate was able to inhibit the growth of M.tb H37RV, but isolates MM 1
and MM2 were able to inhibit the growth of E.coli ESBL and MRSA with 50% Minimum
Bacteriocidal Concentration (MBC). So that the probiotics used for testing in the next stage
are MM1 and MM2 isolates.

In this study, probiotic isolates from red passion fruit (mixed isolates MM1 and
MM2) were induced into peripheral blood mononuclear cell (PBMC) adult TB patients
who were undergoing anti-tuberculosis drug therapy (OAT) category one at the Trosobo
Health Center. Sidoarjo Regency Park District (East Java). Isolation of PBMC in this study
was carried out using gradient centrifugation method using Ficoll reagent. This method is a
separation method based on differences in density. The centrifugation process produces a
cloudy white ring called the buffy coat which contains PBMC cells. The buffy coat is
located between the plasma and ficoll. Erythrocytes that have a large density are in the
lowest layer, while plasma with a small density are in the top layer. The PBMC cells
obtained from the isolation were then counted for their number and viability using a
hemocytometer and trypan blue staining. In the hemocytometer there are 10 counting
chambers and all the cells in the counting chamber are added up. PBMC cells that are white
are living cells, while those that are blue are dead cells. The PBMC cells that can be used
for this research are living cells with the number of £2x10°.

In this study, 17 patients who were undergoing OAT category one treatment were
willing to be involved in this study after filling out the consent form. The number of
patients involved in this study was the total number of adult TB patients at the Trosobo
Primary Health Center, Taman Subdistrict, Sidoarjo Regency during the December 2021
period with category one OAT treatment. Based on the results obtained, probiotic isolates
from red passion fruit were able to increase IFN-y levels in PBMC of adult TB patients.
IFN-y levels in PBMC of adult TB patients increased from 0,82% to 23,17% after in vitro
administration of red passion fruit isolate probiotics.
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ABSTRAK

Pengaruh Isolat Probiotik dari Biji Buah Markisa Merah (Passiflora edulis Sims.)
Benih Terhadap Kadar IFN-¥ Pada Peripheral Blood Mononuclear Cell
Pasien Tuberkulosis Dewasa

Iif Hanifa Nurrosyidah

Tuberkulosis (TB) merupakan penyakit menular yang menyebabkan banyak
kematian di dunia. Indonesia merupakan negara dengan kasus TB terbesar ketiga di dunia.
Mycobacterium tuberculosis (M.tb) bersifat unik, karena bakteri ini hidup secara
intraseluler dan bersembunyi di dalam makrofag sehingga dapat lolos dari fagositosis. Hal
ini merupakan salah satu faktor yang mempersulit pengobatan infeksi M.tb. Mycobacterium
tuberculosis mampu hidup secara intraseluler, sehingga peran terpenting dalam
pemberantasan bakteri tersebut adalah sistem imun seluler. Sel T merupakan komponen
penting dari respon imun seluler terhadap M.tb, terutama limfokin Interferon gamma (IFN-
) telah terbukti menjadi mediator penting dari aktivasi makrofag dalam mengendalikan
sejumlah patogen intraseluler. Tujuan penelitian ini secara umum adalah untuk mengisolasi
sumber probiotik baru galur lokal dari biji buah markisa merah serta menganalisis
pengaruhnya terhadap kadar IFN-y pada peripheral blood mononuclear cell (PBMC)
pasien tuberkulosis dewasa setelah pemberian probiotik multistrain isolat dari biji buah
markisa merah (Passiflora edulis Sims.) secara in vitro.

Pada penelitian ini, isolat probiotik dari biji markisa merah diinduksi ke dalam
PBMC pasien TB dewasa kasus baru yang masih sensitif obat yang sedang menjalani terapi
obat anti tuberkulosis (OAT) kategori satu di Puskesmas Trosobo Kecamatan Taman
Kabupaten Sidoarjo (Jawa Timur). Berdasarkan hasil yang diperoleh, isolat probiotik dari
biji buah markisa merah mampu meningkatkan kadar IFN-y pada PBMC pasien TB
dewasa secara in vitro. Kadar IFN-y pada PBMC pasien TB dewasa meningkat dari 0,82%
menjadi 23,17% setelah pemberian probiotik isolat markisa merah secara in vitro.

Kata kunci: Interferon gamma; Passiflora edulis Sims; Probiotik; Markisa Merah;
Tuberkulosis, PBMC
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ABSTRACT

The Effect of Probiotic Isolate from Red Passion Fruit (Passiflora edulis Sims.) Seeds
on IFN-¥ Levels in Peripheral Blood Mononuclear Cell in Adult Tuberculosis Patients

lif Hanifa Nurrosyidah

Tuberculosis (TB) is an infectious disease that causes many deaths in the world.
Indonesia is a country with the third largest TB cases in the world. Mycobacterium
tuberculosis (M.tb) is unique, because this bacterium lives intracellularly and hides in
macrophages so that it can escape from phagocytosis. This is one of the factors that
complicate the treatment of M.tb infection. Mycobacterium tuberculosis is able to live
intracellularly, so the most important role in eradicating these bacteria is the cellular
immune system. T cells are important components of the cellular immune response to M.tb,
especially the lymphokine Interferon gamma (IFN-y) has been shown to be an important
mediator of macrophage activation in controlling a number of intracellular pathogens. The
purpose of this study in general was to isolate a new source of local strain of probiotics
from red passion fruit seeds and analyze its effect on IFN-y levels in peripheral blood
mononuclear cells (PBMC) of adult tuberculosis patients after administration of multistrain
probiotic isolates from red passion fruit seeds (Passiflora edulis). Sims.) in vitro.

In this study, probiotic isolates from red passion fruit seeds were induced into the
PBMC of new adult TB patients who were still sensitive to drugs who were undergoing
category one anti-tuberculosis (OAT) drug therapy at the Trosobo Health Center, Taman
District, Sidoarjo Regency (East Java). Based on the results obtained, probiotic isolates
from red passion fruit seeds were able to increase IFN-y levels in PBMC of adult TB
patients in vitro. IFN-y levels in PBMC of adult TB patients increased from 0.82% to
23.17% after administration of red passion fruit isolate probiotics in vitro.

Keyword: Interferon gamma; Passiflora edulis Sims.;Probiotic; Red Passion Fruit;
Tuberculosis, PBMC
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