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Abstract. Diarrhea is the second leading cause of death among children under five years
old. There is a new paradigm that probiotic can be used as a supplement to treat diarrhea.
Probiotic consists of lactic acid bacteria (LAB) that induce the immunity and increase
absorption process in intestinal villi. In West Sumatera, there is traditional probiotic known
as dadih made from fermented buffalo milk. In this study we aim to assess the effects of
dadih supplementation on acute diarrhea duration, secretory immunoglobulin A and tumor
necroting factor (TNF) alpha level in mice induced with enteropathogenic Escherichia coli
(EPEC).In this experimental, analytical study, we used 30 mice induced with EPEC,
divided into negative control group, positive control group induced with EPEC, and
treatment group induced with EPEC and was given 112 mg dadih /20 gr BW daily for 14
days. Statistical analysis was performed using one way ANOVA, Kruskal Wallis and post
hoc LSD. The result showed a mean of diarrhea duration was shorter in the treatment group
(4.10 £1.52, p=0.000). The mean of TNF-a level was lower in the treatment group (173.18
+ 70.48 p= 0.055), and mean sIgA level was higher in the treatment group (8.69 + 2.43,
p=0.208). Dadih administration shortened the duration of acute diarrhea, but did not show
any statistically significant effects in the reduction of TNF-a, and increasing of sIgA level.
The study showed that administration of dadih did not significantly affect silgAand TNF-
a levels in mice given EPEC.
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1 Introduction

Diarrhea is the second leading cause of death among children under five years old, where
every year 760,000 died of diarrhea[1]. One of the underlying cause is enteropathogenic
Escherichia coli (EPEC) that adheres in the intestinal mucosa, causes changes in epithelial cell
structure, and invades inner mucosal cell resulting in infection and diarrhea[2].

There is a new paradigm in manipulating the existence of probiotic microorganism that
lives in the intestine. Probiotic is defined as a living microorganism. If it consumed in adequate
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level will bring benefit for the host[3] Probiotic plays the role to keep micro-ecosystem so that
it will prevent pathogenic colonization that can cause diarrhea or other diseases, and trigger the
mucosal immune response to produce immunoglobulin A (IgA) as local humoral immunity of
intestinal mucosa and mucosal cell-mediated immunity (CMI)[4]. The supplemented probiotic
can protect epithelial cells from destruction by Escherichia coli and protect mucosa from
destruction by TNF-a[5].

In West Sumatera, a traditional probiotic is known as dadih. Dadih is traditional food made
from fermented buffalo milk containingprobiotic[6]. Dadih fermentation occurs in a bamboo
container in room temperature for 24-28 hours. This means that the fermentation occurs
naturally without requiring a starter substance. Pato argues that dadih’s microorganism came
from banana leaf used as the lid, bamboo container and the buffalo milk itself[7].

Recent studies about the role of lactic acid only focus on commercial probiotic isolate or
dadih isolate, while this study focuses on using whole dadih as the probiotic in the therapy of
acute diarrhea. The novelty of this study is using dadih as supplemental therapy for acute
diarrhea in children.

The product from the isolation of lactic acid bacteria (LAB) in dadih has 36 Lactobacillus
strains, Streptococcus[7,8] and Lactococcus[6,9]. Other than that, non LAB bacteria were also
found such as Micrococcus variants, Bacillus cereus, Staphylococcus saprspontaniousophyticus
and Endomyces lactis[9]. Bacteria in buffalo milk consists of Gram-positive bacteria 73.7% and
Gram-negative bacteria 26.3% [10]. The study aims to assess the effects of dadih
supplementation on acute diarrhea duration, secretory Immunoglobulin A level, and Tumor
Necroting Factor alfa level in mice induced with enteropathogenic Escherichia coli.

2 Materials and Methods

An experimental, analytical study with randomized posttest-only controls group design.
Criteria for inclusion were male, white mice (Mus musculus) from animal development unit of
Pharmacology Laboratory of Andalas University, 6-8 weeks of age, 20-30 gram of weights,
healthy without any deformities. Criteria for exclusion were sick or dead mice before 14 days
in the study. The sample size calculation was based on the Federer formula for sample size
determination in experimental animal studies. Minimum sample size calculated for this study
was 30 mice or 10 mice per group (after considering a 10% dropout rate). The sample was
selected randomly.

In this study dadih is defined as traditional food made from fermented buffalo milk
containing lactic acid bacteria as probiotic, occurs naturally without requiring a starter substance
in a bamboo container in room temperature for 24-28 hours[11]. Acute diarrhea is when the
mice have defecation frequency more than 12 times/day with feces consistency turning into half
liquid or liquid for less than 14 days[12]. Duration of diarrhea is the beginning of diarrhea after
treatment until feces consistency becomes normal and/or frequency of defecation less than 12
times/day [12]. We define slIgA as the level of the main immunoglobulin found in mucous, with
molecular weight 165,000 daltons contained in feces of infected mice and given dadih[13].
TNF-a is the main cytokine and strong mediator which response to acute inflammation due to
gram-negative bacteria producing lipopolysaccharide (LPS) in infected mice feces and given
dadih [13].

Dadih was obtained from Bukittinggi, West Sumatera, and was given 112mg per 20gr body
weight orally using the esophageal tube for each mouse. Mice were given seven days adaptation



using standard food before the treatment started. They were divided randomly into three groups,
with every group consists of 10 mice. The first was negative control group without treatment
(only aquadest and standard food), the second was positive control group (mice were induced
with EPEC), and the third was treatment group (mice were induced with EPEC and given dadih).
All groups were given standard food and aquadest daily in ad libitum. Positive control group
and treatment group were induced with EPEC contained the population of 108 CFU/ml as much
as 1 ml/ day orally, started from day 8 until they have diarrhea. The treatment group was given
dadiho rally for 2 weeks, starting from day 8 until day 21, using the esophageal tube (Figure
2.1).

The study was conducted in Pharmacy Laboratory of Andalas University, Biomedical
Laboratory and Pathology Anatomy Laboratory of Medical Faculty Andalas University, from
June 2016 until May 2017. Diarrhea duration was observed from the frequency of mice
defecated every day, and the feces consistency was calculated from feces trace on filter paper at
the base of the mice cage. Diarrhea in mice was defined if the frequency is more than 12 times
per day and of liquid or soft consistency (diameter of feces > 1 cm). The Level of TNF-a and
sIgA in mice were determined using feces sample from mice intestine on the final day of the
experiment. The examination was completed using ELISA from Elab science.

Data were analyzed by checking the normal distribution using the Kolmogorov-Smirnov
test. One way ANOVA was performed on continuous variable and normal distribution of data.
Kruskal Wallis test was performed if data distribution was not normal. Statistical significance
was tested at p < 0.05, and data analysis was continued using post hoc LSD test. The study was
reviewed and approved by The Committee of the Research Ethics of the Faculty of Medicine,
Andalas University.

3 Results

Dadih supplementation on the duration of acute diarrhea(Figure 1) showed that diarrhea in
the EPE Cinduced group (4.10 +/- 1.52 days, mean +/- SD) was significantly different (p=0.007)
from the group without dadih (8,80 +/- 4.24 days). There was no difference in secretory
immunoglobulin A (sIgA) level (Figure 2) between groups (p=0.142). The level in negative
control group was 6.22 +/- 3.73 ng/ml, in positive control group 8.29 +/- 2.31 ng/ml, and in
treatment group 8.69 +/- 2.43 ng/ml. There was also no difference in TNF-a level (Figure 3)
between groups (p=0.422). The level in negative control group was 169.30 +/-143.51 ng/ml, in
positive control group 238.10 +/- 116.72 ng/ml, and in treatment group 173.18 +/- 70.58 ng/ml.
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Fig. 2. Levels ofslgA in mice (ng/ml).
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Fig. 3. TNF-a level in mice.

Discussion

The study showed the group given dadih had shorter diarrhea duration (4.10 + 1.52) when
compared to positive control group (8.80 + 4.23). The result was not much different with
Oyetayo in Nigeria, who found that EPEC induced mice will have diarrhea longer than EPEC
induced mice given with L. acidophilus[14]. Another study by Shinta, Hatantyo & Wijayahadi
in 84 children with diarrhea in Dr.Kariadi Hospital Semarang showed that mean diarrheal
duration was shorter in children given L. reuteri and L. acidophilus-LGG compared to control
group[15].Dadih as traditional probiotic consists of various lactic acid bacteria dominated by
Lactobacillus strains [10]. Administration of dadih as traditional probiotic was able to stop
adhesion of EPEC on intestinal mucosa, increasing microflora balance, protecting intestinal
villi, decreasing pro-inflammatory cytokine level and increasing production of slgA so that
diarrhea will stop.[15,16]

This study showed Tumor Necroting Factor-o level was lower in treatment group given
dadih (173.18 + 70.58 ng/ml) if compared with a positive control group without given dadih
(238.10 + 116.72 ng/ml). However, this difference is not significantly different. The
supplemented probiotic can protect the epithelial cell from mucosal destruction by Escherichia
coli and protect from mucosal destruction by TNF-a.[5] Yuliwati et al. in her research in Padang
also reported that there was the decreasing level of TNF-a after administration of Pediococcus
isolate dadih with three different dosages [17]. Pena and Versaloviciin Houston also reported
that LGG specifically slowed down TNF-o production toward apoptosis or cytotoxic
influence[18]. Aslinar et al in Padang also reported that the highest reduction of TNF-a was
found in diarrhea mice given with dadihand Weisselaparamesenteroides isolate compared with



positive control group and negative control group[19]. However, Asemi et al. in Iran reported
that there were no significant differences of TNF-a level between pregnant women who were
given probiotic (Lactobacillus acidophilus and Bifidobacterium animals) and pregnant women
who were not given probiotic[20]. They concluded there was no effect of probiotic
administration with reduction of TNF-a level[20]. Gobel et al.also reported there were no
significant differences in TNF-a level between children who were given probiotic Ls-33 and
children who were not given probiotic Ls-33[21].

Secretory Immunoglobulin A level was higher in the treatment group given dadih (8.69
2.43 ng/ml) if compared with negative control group (6.13 £ 3.87 ng/ml) and positive control
group without given dadih (8.29 + 2.31 ng/ml), and this difference was also not significant.
Isolauri proposed that administration of lactic acid bacteria orally stimulate the various mucosal
immune system, specific and nonspecific, especially increasing slgA level[22]. It was similar
to a study by Putra and Asviandri, where there was a significant increase insIgA level in EPEC-
induced mice after administration of dadih  Pediococcuspentosaceus  and
Weisellaparamesenteroides isolate as probiotic[16,23]. Putra et al.also showed that effects of
supplementation of fermented milk as Acidophilus milk, kefir, or control on IgA level in mice
with normal intestine or sensitized with dichlorobenzene allergen did not show a significant
difference (p > 0.05). [16]

Dadih administration did not affect the reduction of TNF-a level and increasing sIgA level
allegedly because there were differences in host response toward probiotic that can be
influenced by bacterial strain. This study used pure dadih so that the dominant strain that took
arole in intestinal mucosal repair and immunity could not be determined. Fuller argued that the
differences of host response toward probiotic were determined by bacterial strain being used,
the level of bacterial resistance to animal condition, the age of host, and the environment to store
bacteria before being used [24].

Conclusions

In conclusion, this study showed higher IgA level and lower TNF-a level in the treatment
group was not statistically significant.
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