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ABSTRACT
Submited: 2019-06-28 The normal microflora formed as commensal bacteria have roles in
Accepted : 2019-08-01 maintaining homeostasis in the intestine tract. The reduction in the amount

and on the diversity of the commensal bacteria lead to gastrointestinal
dysbiosis which increase number of pathogens, induce inflammatory and
can drive to colorectal cancer. Probiotics can be used to prevent, regulate,
and modulate immune response by triggering the development of pathogen-
specific memory. Currently, many foreign probiotic products are available in
the market that cause the domestic products are less well known. Dadih is
an original probiotic’s products originally from West Sumatra, Indonesia. It is
made from fermented buffalo milk containing lactic acid bacteria (LAB). The
objective of the study was to investigate the effect of dadih pro-inflammatory
and anti-inflammatory cytokine production. The study was conducted using
male BALB/c mice aged 6-8 weeks with body weight (BW) 20-30 g. Mice were
given dadih at doses of 112 mg/20g BW for eight weeks. The results indicated
that LAB bacteria in dadih are coccus, Gram-positive bacteria with 3x107
colony-forming units (CFU) and dominated by Lactococcus lactis subsp. lactis.
In addition, the increase of both the anti-inflammatory cytokines (IL-10) and
pro-inflammatory cytokines (TNF-a and IL-1B) was observed. In conclusion,
the dadih can be used to maintain the immune system of mice.

ABSTRAK

Mikroflora normal bakteri komensal berperan untuk menjaga homeostasis
dalam usus. Berkurangnya jumlah dan keragaman bakteri komensal
dapat menyebabkan dishiosis saluran cerna diikuti dengan meningkatnya
jumlah patogen sehingga menginduksi inflamasi yang dapat berkembang
menjadi kanker usus. Probiotik berperan dalam pertahanan, regulasi dan
memodulasi respon imun dengan memicu perkembangan memori spesifik
terhadap patogen. Saat ini produk probiotik luar negeri banyak beredar
sehingga, produk dalam negeri menjadi kurang dikenal. Dadih merupakan
probiotik local dari Sumatera Barat berupa susu kerbau fermentasi yang
mengandung bakteri asam laktat (BAL). Tujuan penelitian ini adalah untuk
mengetahui karakterisasi bakteri dalam dadih dan efeknya terhadap kadar
sitokin dalam serum mencit. Penelitian menggunakan mencit BALB/c jantan
berumur 6-8 minggu dengan berat 20-30 g. Mencit diberi dadih sebanyak

Keywords: 112 mg/20 g BB selama 8 minggu. Hasil uji bakteri menunjukkan BAL yang
dadih terkandung dalam dadih merupakan bakteri gram positif berbentuk bulat
probiotics memiliki jumlah koloni 3x107 yang didominasi oleh Lactococcus lactis subsp.
IL-1B lactis. Selain itu, ada peningkatan sitokin anti-inflamasi (IL-10) dan sitokin pro-
IL-10 inflamasi (TNF-a dan IL-1B). Dapat disimpulkan, dadih dapat mempertahankan
TNF-a sistem imun mencit.
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INTRODUCTION

In the digestive tract, there are
approximately 400 species of bacteria
that can produce 100 trillions of normal
microflora. Survival of bacteria in
the gastrointestinal tract depends on
their endurance and human immune
system.! Gut microbiotas are non-
pathogenic bacteria, which have roles
in metabolizing the nutrition and drugs,
preventing the invasion of pathogenic
bacteria, and colonizing the intestinal
lining. Thus, the gut microbiotas can
against pathogens which can cause
diseases such as inflammatory bowel
disease, obesity, diabetes mellitus, and
allergic diseases.?

The composition and diversity
of bacteria in the intestine causes to
imbalance of the microbial ecosystems
called dysbiosis that may be caused by
antibiotics consumption, high-protein
diets, and genetic factors. Dysbiosis
creates a disruption of Dbacterial
homeostasis and the immune system
in the intestine.®> Homeostatic disorders
can cause in both local and systemic
inflammation which in the long term
(chronic conditions) can develop into
colorectal cancer.*

World Health Organization (WHO)
reported consumption of probiotics in
sufficient quantities can give benefits
to human health.> Previous studies
have proven the important role of the
probioticsinmaintainingimmune system
homeostasis. Thus, the consumption
of probiotics can prevent various
diseases.® Bacterial strains contained in
probiotics can adhere to the intestinal
mucosal lining, which can prevent the
colonization of pathogenic bacteria by
increasing the body’s immune system.”
The probiotics have an important role in
improving the interaction between the
innate and adaptive immune systems
which will reduce the risk of intestinal
inflammation.?

Bacteria strains can be referred to
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probiotics if the number of bacteria in
probiotic reaches 107-10° CFU/g. They
can metabolize quickly, colonize in the
digestive tract, and produce organic
acids.*® Currently, the awareness to
consume probiotics among Indonesian
people has increased. However, the
probiotic’s products available in the
market are dominated by imported
products. Only a few local probiotic
products are available in the market
consumed regularly, although their
enormous benefits.

Oneofthelocal probioticsavailablein
the market is dadih.’ Dadih is fermented
buffalo milk, a product from West
Sumatra. The buffalo milk was fermented
in bamboo tubes and covered with
banana leaves or plastic (spontaneous
fermentation/back-slopped) for 2-3 days
at room temperature. Microorganisms
are possibly derived from bamboo tubes,
banana leaves, and buffalo milk.!>13
The people from the West Sumatera
consumed dadih with rice as dishes or
mixed with ampiang (cookies made from
sticky rice) and brown sugar. Dadih is
believed can increase appetite so it is
often used for people who are recovering
from illness.™

Dadih has an antibacterial activity
against pathogenic bacteria such as
Escherichia coli.*> Collado et al.**reported
that dadih also has the potential activity
to eliminate intestinal pathogen bacteria
due to its ability to produce lactic acid.
The lactic acid in fermented milk can
reduce pH a thus only a few microbes
survive. In addition, dadih also contains
secondary metabolite such as lactic acid,
acetic acid, and antibiotic compounds
such as acidophylline, acidolin, nicin,
and bulgarican which can prevent
the growth of pathogenic microbes
and destructive microbes.”® Surono et
al.'’ showed probiotic Lactobacillus
plantarum 1S-10506, supplementation
isolated from dadih can stimulate
TGF-f1, which in turn increases the
production of IgA. The purpose of this



study was to investigate the effects of
dadih on the intestinal immune response
based on pro-inflammatory and anti-
inflammatory cytokine production.

MATERIALS AND METHODS
bacteria

Gram staining and
identification in dadih

The dadih was obtained from local
market and then Gram staining and
bacteria identification were performed
using bacterial colonies in the last
dilution. The colony was isolated to
determine the morphology and type
of the bacteria. The examination was
carried out by dipping the suspension of
the test sample into a cassette; then it was
analyzed using the Vitek@2 COMPACT
for 8 h. This instrument specific
developed for industrial microbiology
(for electronic records and signatures)
and a colorimetric reagents card used
to identify the spore-forming Gram-
positive, Gram-negative and yeast.!®

The calculation number of colonies in
dadih

Number of bacteria colonies in dadih
were calculated by the culture method.
The number of bacterial colonies was
diluted wusing sterile saline media
and blood agar media, thus the dadih
concentrations from 10* until 107 were
obtained. Bacterial colonies in 103, 10,
and 107 dilutions were taken as much as
100 pL and being cultured on blood agar
media using the spread method. The
inoculums were incubated at 37°C for 72
h using an aerobic jar. After 72 h, a petri
dish has been overgrown by bacterial
colonies; then the colonies were counted
using a BZG 30 colony counter. The total
colony forming unit (CFU)/gram was
calculated using the formula below:

CFU/gram = colony count x (1/dilution) x
(1/sample weight)
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Induction dadih to mice

This study has been approved by
the Research Ethics Committee, the
Faculty of Medicine of the Universitas
Indonesia (Number: KET-162/UN2.F1/
ETIK/PPM.00.02/2019). The mice were
acclimatized for 2 weeks and then
divided into 2 groups, which are Group
A as control group and Group B as
treatment group. Mice in Group A were
treated with aquadest, whereas mice in
Group B were treated with 112 mg/20g/
BW dadih. The dose administration is
according to Ellyza’s study showed that
E. coli colony was lower in mice treat
with dadih than without dadih. Each
group was given dadih or aquadest
daily for 8 weeks. Aquades and dadih
administrasion were performed via
oral gavage. After 8 weeks, mice were
terminated by injecting the ketamine
and xylazine with the dose based on the
BW of the mice. Blood collection was
performed through the intracardiac
puncture using a syringe.

Measurement of cytokine mediators

Serum from the blood was used to
measure the levels of cytokines TNF-q,
IL-1B, and IL-10. The levels of cytokines
were detected using the Luminex Assay
RnD Magnetic System kit (Premixed
Multi-Analyzer Kit) and read using
Luminex Bead type 200.

RESULTS

Morphology and identification of
bacteria in dadih

In the observation of bacteria from
gram staining, it is found the round/
coccus, chain-like Dbacteria, purple
bacteriathathasgram-positive properties
(FIGURE 1.). The results in identification
of bacteria using Vitek showed L. lactis
sp lactis with a probability value of 94%.
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Calculation the number of colonies
and bacterial morphology

The number of bacteria colonies
in dadih from dilutions of 103, 10, and
107CFU/g are listed in TABLE 1. Dadih
used in this study contained total bacteria
3x10’CFU/g.

TABLE 1. Number of bacterial colonies of
various dilutions.

gglll(ﬁy Dilution Total( &{Sﬁ\g(;terla
199 10° 199 x 10°
31 10¢ 31x10¢
3 107 3x 107

Measurement of animal BW

The mean BW differences of
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mice in the control group (Group A) and
treatment group (Group G) is presented
in FIGURE 2.

The mice in Group A showed
increment on body weight from the first
week, with the difference of 2 g compared
Group B. This weight gain continued to
increase until week 7. At week 7 and 8,
the weight of Group A tended to decrease.
In contrast, in the Group B has higher
weight gained compared to Group A,
approximately 1 g/week.

Cytokines TNF-q, IL-1f8 and IL-10 in
each group

The measurement result of cytokine
levels between the control group (Group
A) and treatment group (Group B) are
shown in TABLE 2.



Difference in BW (g)
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FIGURE 2. Mean of difference in BW between control group
(Group A) and treatment group (Group B)

TABLE 2. The level of cytokine i.e. TNF-q, IL-18, and IL-10 of Group A and

Group B
TNF-a IL-1B IL-10
GroupA GroupB GroupA GroupB GroupA GroupB
Min 10.69 25.99 0.001 0.000 72.99 82.18
Max 48.05 65.89 0.005 0.010 157.64 133.66
Median 36.27 41.22 0.002 0.003 88.61 90.71
SD 12.671 13.37 0.002 0.001 31.55 18.34

The median TNF-a, IL-18, and IL-10
between the two groups had a difference
0f4.95,0.001, and 2.1 pg/mL, respectively.
To find out the differences in cytokines
among groups, the proportion of tests
were performed using high and low
categories of cytokines. Categorizing was
based on a cut of points using receiver

operating characteristic (ROC) analysis
method. Cut off point value of several
cytokines including TNF-a (39.788 pg/
mL), IL-18 (0.005 pg/mL) and IL-10
(101.589 pg/mL). The differences in the
cytokines proportion between groups
are shown in FIGURE 3.
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FIGURE 3. Proportion of cytokine (%) i.e. TNF-q, IL-13 and IL-10
between control group (Group A) and treatment group

(Group B).

The proportion of cytokine in Group
B was higher than Group A respectively
TNF-a 34% and 33% for IL-18 and IL-10.
It could be seen that the levels of TNF-a,
IL-1B, and IL-10 cytokines in mice treated
with dadih were higher than control
group.

The result showed that median of
cytokine between 2 group are TNF-a
(36.27-41.22 pg/mL; p=0.485), IL-1B
(0.002-0.003 pg/mL; p=0.240) and (88.61-
90.71 pg/mL, p=0.485). There was no
significant effect of dadih administration
on mice compare to without dadih
administration. However, in mice with
dadih administration showed the higher
increase of cytokines level compare to
that without dadih administration.

DISCUSSION

This study showed that the LAB
found in dadih is from L. lactis subsp.
lactis. The strain has morphology
element in the coccus and gram-positive
characteristics. Lactococcus bacteria are
homofermentative, microaerophilic,
catalase negative bacteria, non-motile,
gram-positive, coccus-shaped, 0.5-1.5 pm
in size and arranged like chains. They
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are able to survive at temperatures of
10°C with an optimal temperature of 30°C
and pH of 9.6, and able to produce lactic
acid. However, they can not produce
endospores. Other than in fermented
milk products, these bacteria can be
found in the digestive tract of humans
and animals.®

Lactococcus species found in this
study is corresponding with the previous
studies. Harsanti?® found that bacteria in
dadih from buffalo milk were dominated
by Lactococcus. Moreover, Jatmiko?! also
used the isolate of L. lactis subsp. lactis
from dadih in their study. This showed
thatthe L. lactis subsp. lactis is one type of
the bacteria contained in dadih that were
evaluated in vitro for potential probiotic
properties based on its salt resistance,
low pH tolerance, antimicrobial activity,
antibiotic susceptibility, and adherence
to Caco-2 colon cancer cells.

There are approximately 36 strains
of LAB microorganism that have been
found in dadih which are Lactobacillus,
Streptococcus sp., Lactococcus sp.,
Pediococcus sp., Enterococcus sp., and
Weissella sp.® This strain differences
cause no standard protocol in dadih
manufacturing, thus the quality and



composition of nutrients and bacteria in
every dadih production are different.!?

The availability amount of the
bacteria in dadih was 3 x 107 CFU/g. This
amount is matched with the criteria of
probiotics. According to the probiotic
requirements, the number of bacterial
colonies that can grow and develop well
in the digestive tract should be 107-10°
CFU/g. This amount can decrease during
storage and digestion. The number of
bacteria declines due to environmental
factors that do not support the survival
of probiotic bacteria such as low pH and
high bile salts.?

The increase in BW of mice occurred
in Group B due to mice treated with
dadih probiotic. It can increase physical
growth.?? Shokyryazdan® reported that
probiotics administration not only has
a beneficial effect on health but also has
an impact on increasing BW. Probiotic
is advantage to the host by synthesizing
vitamin and realizing amino acids to
support the host growth, and also able
to improve food consumption of mice
beside improve nutrient absorption by
producing digestive enzyme.?*

Intestinal microbiota contributes
to epithelial cell function, energy
balance, and host immune system.*
In normal conditions, pathogens will
be suppressed by commensal bacteria,
which can induce antimicrobial proteins
such as IL-10 and REG3y that can cause
intestinal homeostasis. The homeostasis
of intestinal immunity can be seen from
the high number of T regulators rather
than Th1 and Th17.%

Probiotics have the potential to be
immunomodulator with their ability to
interact with epithelium, dendritic cells,
macrophages, and lymphocytes. The
components of the L. lactis bacterial wall
can be recognized by dendritic cells in
the digestive tract and affect the function
of dendritic cells.?”

LAB contained in probiotics can also
induce an inflammatory response.?®2?°
This effect can be seen from the
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increase in TNF-a in dadih-induced
mice compared to the control group
because the intestinal microbiota will
induce macrophages and dendritic cells
to produce IL-6,IL-18 and TNF-a which
will stimulate Th17 differentiation. Th17
has a role in secreting pro-inflammatory
cytokines such as IL-17. Some probiotic
bacteria could increase the production
of IL-6, IL-12, and TNF-a.2®

Many other studies explained
that probiotics could induce IL-10,
cytokines produced by many cells such
as Th-2, macrophages, dendritic cells,
keratinocytes, and Treg cells. IL-10 has an
anti-inflammatory role in inhibiting the
response of Th-1.¢ In this study, the levels
of IL-10 cytokines in dadih-induced mice
were higher than those mice without
dadihadministration. Some studies stated
that the administration of probiotics
could induce Foxp3+ Treg cells which
produced TGF-f and IL-10.% Probiotics
interact with enterocytes, dendritic cells,
Th1, Th2, and Treg in the intestinal tract
and modulate adaptive immune cells
to produce pro-inflammatory and anti-
inflammatory cytokines.

CONCLUSION

The study indicates that dadih can be
referred as probiotics based on bacterial
number. The bacteria found in dadih is
L. lactis subsp. lactis. Dadih can increase
the levels of pro-inflammatory and anti-
inflammatory cytokine even though
dadih does not change of cytokine
pattern.

ACKNOWLEDGEMENT

This study was supported by the
Research Thesis Master Grant from the
Ministry of Research, Technology and
High Education, Republic of Indonesia.
REFERENCES

1. Sunaryo D. Karakteristik ketahanan

298



] Med Sci, Volume 51, Number 4, 2019 October: 292-300

299

bakteri asam laktat indigenous
dadiah sebagai kandidat probiotik
pada kondisi saluran pencernaan
in vitro. Bogor: Institut Pertanian
Bogor, Indonesia, 2011.

Jandhyla SM, Talukdar R,
Subramanyam C, Vuyyuru H, Sasikala
M, Nageshwar RD. Role of the normal
gut microbiota. World ] Gastroenterol
20157; 21(29):8787-803.
https://doi.org/10.3748/wjg.v21.
129.8787

Liu, Z. Interleukin (IL-23) suppresses
IL-10 in inflammatory bowel disease.
USA ] Biol Chem 2011; 287 (5):3591-97.
https://doi.org/10.1074/jbc.
M111.304949

Carding S, Verbeke K, Vipond DT,
Corfe BM, Owen LJ. Dysbiosis of the
gut microbiota in disease. Microb
Ecol Health Dis 2015; 26:26191.
https://doi.org/10.3402/mehd.
v26.26191

Kusumaningsih T. Peran bakteri
probiotik terhadap innate immune
cell. Oral Biol ] 2014; 6(2):45-50.
Smelt M, Haan B, Bron P, Swam,
Meijerink M, Wells ], et al. L.
plantarum, L. salivarius and L.
lactisattenuate Th2 responses and
increase Treg frequencies in healthy
mice in a strain dependent manner.
PLoS One 2012; 7(10):e47244.
https://doi.org/10.1371/journal.
pone.0047244

Gomez NC, Ramiro JMP, Quencan
BXV, and Franco BDG. Use of potential
probiotic lactid acid bacteria
(LAB) biofilms for the control of
Listeria monocytogenes, Salmonella
typhimurium, and Escherichia coli
0157:H7 biofilms formation. Front
Microbiol 2016; 10(7):863.
https://doi.org/10.3389/fmich.2016.00863
Yahfoufi N, Mallet JF, Graham E,
Matar C. Role of probiotics and
prebiotics in immunomodulation.
Curr Opin Food Sci 2018; 20:82-91.
https://doi.org/10.1016/j.
cofs.2018.04.006

10.

11.

12.

13.

14.

15.

16.

Adib A, Wahid M, Sudarmono P,
Surono I. Lactobacillus plantarum
pada feses individu dewasa sehat
yang mengkonsumsi Lactobacillus
plantarum IS-10506 dari dadih.
Indonesia. | Teknologi dan Industri
Pangan 2013; 24(2):154-60.
https://doi.org/10.6066/
jtip.2013.24.2.154

Swamilaksita PD. Konsumsi
dan persepsi manfaat minuman
probiotik pada lansia di kota Bogor.
Bogor, Indonesia. [Skripsi] Bogor:
Fakultas Pertanian Institut Pertanian
Bogor; 2008.

Purwati E, Aritonang SN, Melia
Si, Juliyarsi I, Purwanto. Manfaat
probiotik bakteri asam laktat dadiah
menunjang kesehatan masyarakat.
Padang: Lembaga Pengembangan
Teknologi Informasi dan Komunikasi
(LPTIK) Universitas Andalas; 2013.
Taufik, E. Dadih susu sapi hasil
fermentasi berbagai starter bakteri
probiotik yang disimpan pada suhu
rendah. J Animal Sci Technol 2004;
27(3)

UsmiatiS & Risfaheri. Pengembangan
dadih sebagai pangan fungsional
probiotik asli Sumatera Barat. ]
Litbang Pertanian 2013; 32(1)20-39
Chalid SY & Hartiningsih F. Potensi
dadih susu kerbau fermentasi
sebagai antioksidan dan antibakteri.
Prosiding Seminar FMIPA UNILA;
2013: 369-75

Desiati 1. Pengaruh probiotik
dadih Lactobacillus plantarum IS-
10506 dalam susu UHT pada profil
mikrobiota fekal tikus dewasa
yang diinfeksi Escherichia coli
Enteropatogen. [Tesis]. Surabaya:
Universitas Airlangga; 2013.
ColladoC,SuronoL,Meriluoto],Salminen
S. Potential probiotic characteristic
Lactobacilus and  Enterococcus
strains isolated from traditional dadih
fermented milk against pathogen
intestinal colonization. ] Food Prot
2007; 70(3):700-5.



17.

18.

19.

20.

21.

22.

23.

https://doi.org/10.4315/0362-
028X-70.3.700

Kusumo PD, Bela B, Wibowo H,
Munasir Z, Surono IS. Lactobacillus
plantarumIS-10506 supplementation
increase faecalsIgA and immune
response in children younger than
two years. Benef Microbes 2019;
(3):245-52.
https://doi.org/10.3920/BM2017.0178
Pincus DH. Microbial identification
using the Dbiomerieux Vitek®
2 system. In: Miller M] editor.
Encylopedia of Rapid Microbiological
Methods. River Grove: David Health
Care International Publishing, LLC,
2013: 85-121.

Yadav K, Bhardwaj A, Kaur G, Malik
R. Potentialof Lactococcus lactis
as aprobiotic and functional lactid
acid bacteria in dairy industry. Int J
Probiot Prebiot 2009; 4(3):219-28.
Harsanti SU. Uji aktivitas bakteriosin
pada dadih Sumatera Barat. [Thesis].
Padang: Universitas Andalas; 2001.
Jatmiko Y, Howarth G, Barton M.
Assesment of probiotic properties
of lactid acid bacteria isolated from
Indonesian naturally fermented
milk. AIP Conference Proceedings
1908, 2017; 050008.
https://doi.org/10.1063/1.5012732
Nguyen T, Chun W, Kim D. Kim A,
Roh H, Kim N, et al. Dietary Probiotic
Effect of Lactococcus lactis WFLU12
on low-molecular-weight metabolite
and growth of olive flounder
(Paralichythys olivaceus). Front
Microbiol 2018 (9):2059.
https://doi.org/10.3389/
fmich.2018.02059.

Shokryazdan P, Jahromi MF, Liang
JB, Ramasamy K, Sieo CC, Ho YW.
Safety assessment of two new
Lactobacillus strains as probiotic for
human using a rat model. PLoS One;

24.

25.

26.

27.

28.

29.

30.

Kodariah R, et al., The effect of dadih in...

11(7):e0159851.
https://doi.org/10.1371/journal.
pone.0159851

Pawartha PAG, Rimbawan, Tanziha
I, Winarsih W, Usmiati S. Efficacy
of encapsulated Lactobacillus casei
probiotics as abti diarrheal agent on
Sprague Dawley rats. Pakistan J Nutr
2015, 14(10):666-71.
https://doi.org/10.3923/pjn.2015.666.671
Matsuoka K & Kanai T. The gut
microbiota and inflammatory bowel
disease. Semin Imunopathol 2015
(37):44-55.
https://doi.org/10.1007/s00281-014-
0454-4

Priyantro ST, Mustika S. Peranan
gut mikrobiota dalam patogenesis
inflammatory bowel disease dan
pendekatan terapi probiotik. CDK-
229, 2015 42 (6): 467-70.

Devi SM, Kurrey NK, Prakash M,
Halami. In vitro anti-inflammatory
activity among probiotic lactobacillus
species isolated from fermented
foods. ] Funct Foods 2018; (47):19-27.
https://doi.org/10.1016/j.
jff.2018.05.036

Karamese M, Aydin H, Sengul E,
Gelen V, Sevim C, Ustek D, et al. The
Immunostimulatory effect of lactic
acid bacteria in a rat model. Iran J
Immunol 2016, 13(2):220-8.

Azad AK, Sarker M, Wan D.
immunomodulatory effect of
probiotics on cytokine profile. Bio
Med Res Int 2018; 2:1-10.
https://doi.org/10.1155/2018/8063647
Jeon SG, Kayama H, Ueda Y,
Takahashi T, Asahara T, Tsuji H, Tsuji
NM, et al. Probiotic Bifidobacterium
breve induce IL-10 producing Tregl
cells in the colon. PLoS Pathog 2012;
8(5):e1002714.
https://doi.org/10.1371/journal.
ppat.1002714

300



