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Aslinar, Yusri Dianne Jurnalis, Endang Purwati RN, Yorva Sayoeti

Abstract
Background Enteropathogenic Escherichia coli (EPEC) is a
causative agent of intestinal inflammation and microfloral
imbalance, leading to diarrhea. The presence of tumor necrosis
factor-A (TNF-A) in the feces is an indicator of inflammation in
the intestinal mucosa. Dadih, (local made of fermented buffalo
milk), contains probiotics and is widely consumed by the people in
West Sumatera, Indonesia. Weisella paramesenteroides, a probiotic
lactic acid bacteria (LAB), has been isolated from dadih and is
believed to be useful for improving intestinal microflora balance
and inhibiting the activity of harmful microbes.
Objective To determine the efficacy of W. paramesenteroides
administration in various doses and durations on bowel frequency,
stool’s TNF-A levels, and intestinal microflora balance on mice
with EPEC-induced diarrhea.
Method This randomized experimental animal study examined
two factors relating to the effects of W. paramesenteroides on
EPEC-induced diarrhea, namely doses of probiotics (factor A),
and durations of observation (factor B). The subjects consisted of
PDOHZKLWHPLFH Mus musculus) aged 8 weeks, with weights
RIJUDPV7KHRXWFRPHVPHDVXUHGZHUHERZHOIUHTXHQF\
stool’s TNF-A levels, and the balance of intestinal microflora on
mice with EPEC-induced diarrhea. Subjects were divided into
5 groups: the negative control group (received neither EPEC
nor probiotic), positive control group (received only EPEC),
and three experimental groups (received EPEC and different
doses of W. paramesenteroides ). Probiotics were given twice at
WKH KRXUV DQG KRXUV IRU WKH H[SHULPHQWDO JURXSV ZKLOH
WKHGXUDWLRQVRIREVHUYDWLRQFRQVLVWHGRIEDVHOLQHKRXUV
KRXUVDQGKRXUV
Results$IWHUKRXUVVXEMHFWVZLWK(3(&LQGXFHGGLDUUKHDZKR
received W. paramesenteroides DGPLQLVWUDWLRQ LQ GRVHV RI [8
$ ZHUHIRXQGWRKDYHWKHODUJHVWGHFOLQHRIPHDQGHIHFDWLRQ
(a 4.4-fold decline) and the largest decline of stool’s mean TNF-A
OHYHOV SJP/ FRPSDUHGWRWKHSRVLWLYHFRQWUROJURXSDQG
other experimental groups who received higher doses of probiotics.

7KHKLJKHVWLQFUHDVHRIPHDQ/$% XSWR[FIXJ WKH
ORZHVWPHDQRIDHURELFEDFWHULD [FIXJ DQGE. coli (1.5
[FIXJ ZHUHDOVRIRXQGLQ$JURXS
Conclusion Administration of W. paramesenteroides at the dose
RI [8 has beneficial effects on reducing bowel frequency,
decreasing stool’s TNF-A levels, and improving the balance of
intestinal microflora in mice EPEC-induced diarrhea. [Paediatr
Indones. 2014;54:1-8.].
Keywords: Weisella paramesenteroides, TNF-A,
diarrhea, EPEC, intestinal microflora

D

iarrhea is a major cause of child mortality
worldwide. 1  $QQXDOO\ DV PDQ\ DV 
million children die from diarrhea, with
most deaths occurring in developing
countries. The two most common causes of diarrhea
are viruses and bacteria. Enteropathogenic Escherichia
coli (3(&  LQ FRQFHQWUDWLRQ RI 5   FIXP/
have been shown to cause diarrhea. EPEC adhesion
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to intestinal mucosal cells leads to changes of cell
structure, followed by bacterial invasion into the
intestinal epithelial cells.4
The occurrence of inflammation of the bowel
mucosa is evidenced by the presence of tumor necrosis
factor-A (TNF-A) in feces, and is responsible for
intestinal mucosal damage. Tumor necrosis factor-A
is a pleotropic cytokines that stimulate inflammation.5
High TNF-A level will damage the enterocytes tight
junctions of intestinal mucosa. The cumulative
result of gut atrophy and tight junctions destruction
are increased membrane permeability, disrupted
intestinal absorption and diarrhea. Acute diarrhea
also results in microflora imbalance. The balance of
microflora in the digestive system is very important, as
infection by bacterial pathogens may cause intestinal
microecological changes and colonization resistance
of the intestinal mucosa.
Probiotic is a viable bacteria given as a dietary
supplement to benefit human health by improving
the balance of intestinal microflora. Probiotic bacteria
may reduce the occurrence of diarrhea and inhibit
the production of proinflammatory cytokines.8,9
A study on mice given lipopolysaccharide (LPS)
showed that TNF-A, which stimulates tissue damages
and apoptosis, was inhibited after administration of
Lactobacillus rhamnosus GG. Dadih, a local made of
fermented buffalo milk, is a traditional food of West
Sumatra, Indonesia, may be classified as a probiotic
source, since it is the product of lactic acid bacteria
(LAB) fermentation. Lactic acid bacteria are useful
in human digestion, a s they are able to inhibit
the growth of harmful microbes and bacteria.
One of probiotic microbes or LAB isolated from
dadih is W.paramesenteroides, which produces the
EDFWHULRFLQ ZHLVHOOLQ WKDW LV FRQVLVWHG RI  DPLQR
acids and has anti-bacterial activity. We aimed to
determine the effect of various doses and durations
of W.paramesenteroides administration on bowel
frequency, TNF-A level in feces, and the intestinal
microflora balance in mice with EPEC-induced
diarrhea.

Methods
We conducted a randomized experimental animal
VWXG\ LQ $SULO   DW WKH %LRPHGLFDO /DERUDWRU\
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and Laboratory of Technology Animal Husbandry of
Andalas University, Padang West Sumatera. Since the
similar of total intestinal microflora with human,14
in this study we sused the male white mice (Mus
musculus) obtained from the Animal Development
Laboratory of the Pharmacy Department, Andalas
8QLYHUVLWL\ :H XVHG  PLFH DJHG  ZHHNV ZLWK
ZHLJKWVRIJUDPV
Mice were randomized into groups to compare
the influence of two factors relating to W. paramesenteroides: doses of probiotic administration (factor
A) and durations of observation (factor B). The groups
were classified as follows: a negative control group
(A1), given only standard feed and water, a positive
FRQWURJURXS $ JLYHQ(3(&DWDGRVHRI8 cfu;
and three experimental groups that received both
(3(&DWGRVHRI8 cfu and W. paramesenteroides doses
RI[8FIXJ $ [9FIXJ $ RU[
FIXJ $ 7KHSURELRWLFZHUHJLYHQWZLFHDWKRXUV
DQGKRXUVIRUWKHH[SHULPHQWDOJURXSV7KHVHFRQG
factor (B) was the duration of observation, consisting
RIKRXU % KRXUV % KRXUV % DQG
KRXUV % % KRXUV % KRXUV % 
The first experimental week comprised of
PLFHDFFOLPDWL]DWLRQ'XULQJWKLVSHULRGDOORI
mice were given standard food and drink. After the
acclimatization period, the mice with average weight
RI  JUDPV ZHUH UDQGRPO\ DVVLJQHG WR JURXSV DV
shown in Figure 1.
Probiotic isolate of W. paramesenteroides was
obtained from the previouw study,while the bacterial
isolate of enteropathogenic Escherichia coli was
provided by the Faculty of Animal Science, Andalas
University.
Diarrhea in mice was defined as the bowel
frequency more than twelve times a day15 or watery
stool.We placed plastic sheets on the base of mice
cage, so that we could measure the bowel frequency
IURPWKHVWRROPDUNRQLWDIWHUKRXUV7KHVWRRO
TNF-A level was measured using ELISA kit of ABO
Switzerland®. The balance of intestinal microflora was
measured by counting the colony form unit in bacterial
culture. The mice had been sacrificed at each time
point using ether before the surgical intestinal tissue
sampling, which then cultured in de Mann Rogosa
Sharpe (MRS) Broth for LAB, Plate Count Agar (PCA)
for aerob bacteria, and Mac Conkey Agar for E. coli.
In order to determine the treatment effect and
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An acclimatization week
120 mice with standard food and drink

Randomization

A1 group (n=24)

A2 group (n=24)

A3 group (n=24)

A4 group (n=24)

A5 group (n=24)

1st analysis on 0-hour (B1), n=3 in each group
No EPEC

8

Got EPEC 10 cfu/mL

8

8

Got EPEC 10 cfu/mL

Got EPEC 10 cfu/mL

8

Got EPEC 10 cfu/mL

nd

2 analysis on 12-hour (B2), n=3 in each group

No probiotic

No probiotic

Got 1st probiotic
2 x 108 cfu/g

Got 1st probiotic
2 x 109 cfu/g

Got 1st probiotic
2 x 1010 cfu/g

3rd analysis on 24-hour (B3), n=3 in each group

No probiotic

No probiotic

nd

nd

Got 2 probiotic
2 x 108 cfu/g

Got 2 probiotic
2 x 109 cfu/g

nd

Got 2 probiotic
2 x 1010 cfu/g

4th analysis on 36-hour (B4), n=3 in each group

Figure 15VWF[ƀQYEJCTV

the interaction of the observed variables we used
variance analysis or ANOVA. When treatment had
an effect, we continued the analysis with Duncan’s
multiple range test (DMRT).

Results
Statistical analysis revealed a highly significant
LQWHUDFWLRQ 3   EHWZHHQ IDFWRUV $ DQG % RQ
bowel frequency. Mean bowel frequencies for each
treatment combination are presented in Table 1.
After the acclimatization period mice in all
groups had the similar mean of bowel frequency
(B1). Increased mean bowel frequency was seen in
JURXSVZLWK(3(&DGPLQLVWUDWLRQ $$$$ 

compared to the group without EPEC administration
QHJDWLYHFRQWURO$ DIWHUKRXUV % 7KHKLJKHVW
mean bowel frequency was in tehe positive control
JURXS  ZKLFKZDVDIROGLQFUHDVHRYHUWKH
QHJDWLYHFRQWUROJURXS  
'HFUHDVHGPHDQVWRROIUHTXHQF\ZDVVHHQDW
hours (B4) in groups with EPEC administration. After
WZLFHKRXUVRIDGPLQLVWUDWLRQW. paramesenteroides in
GRVHV[8[9DQG[FIXJWKHH[SHULPHQWDO
JURXSV $$$ KDGDVLJQLILFDQWGHFOLQHFRPSDUHG
WRWKHSRVLWLYHFRQWURO $ ZLWK37KHODUJHVW
GHFOLQH SRLQW%FRPSDUHGWRSRLQW% ZDVIRXQGLQ
th experimental group with W.paramesenteroides adminLVWUDWLRQLQGRVHVRI[8 $ ZKLFKZDVIROG
GHFOLQHFRPSDUHGWRWKH$$DQG$JURXSV 
IROGIROGDQGIROGUHVSHFWLYHO\ 
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Statistical analysis also showed a highly signifiFDQWLQWHUDFWLRQ 3 EHWZHHQIDFWRU$ GRVH 
and factor B (duration of observation) for TNF-A
levels in feces. Mean TNF-A levels for each treatment
combination are presented in Table 2.
*URXSVZLWK(3(&DGPLQLVWUDWLRQ $$$
A5) had increased stool mean TNF-A levels compared
to the group without EPEC administration (negative
FRQWURO$ DIWHUKRXUV % 7KHKLJKHVWPHDQRI
stool TNF-A levels was in the positive control group
SJP/ ZKLFKZDVDIROGLQFUHDVHRYHU
WKHQHJDWLYHFRQWUROJURXS SJP/ 
The mean of stool TNF-A levels were decreased in the
JURXSVZLWK(3(&DGPLQLVWUDWLRQ $$$$ 
DIWHUKRXUV % 7KHH[SHULPHQWDOJURXSV $$
A5) had a significant decline compared to the positive
FRQWURO $ ZLWK37KHH[SHULPHQWDOJURXS
W. paramesenteroidesDGPLQLVWUDWLRQLQGRVHVRI[8

$ KDGWKHODUJHVWGHFOLQH SJP/ FRPSDUHG
WRWKH$$DQG$JURXSV SJP/SJ
P/DQGSJP/UHVSHFWLYHO\ 
Statistical analysis showed highly significant
LQWHUDFWLRQV 3 EHWZHHQIDFWRU$ GRVHV DQG
factor B (durations of observation) in mean intestinal
microflora of the mice for LAB (Table 3), aerobic
bacteria (Table 4) and E. coli (Table 5).
Table 3 shows the increase of total mean LAB
in mice intestines after twice administration of W.
paramesenteroides 7KH KLJKHVW PHDQ  [ 
FIXJ ZDVREVHUYHGDWKRXUV % DIWHUDGPLQLVWUDWLRQLQWKHGRVHRI[8 FIXJ $ DIROGKLJKHU
WKDQWKHSRVLWLYHFRQWUROJURXSV $ 
Table 4 shows the lowest mean aerobic bacteria
[FIXJ ZDVREVHUYHGDWKRXUV % DIWHU
DGPLQLVWUDWLRQ RI [8 W. paramesenteroides $ 
ZKLFKZDVIROGORZHUWKDQWKHSRVLWLYHFRQWURO

Tabel 1/GCPDQYGNHTGSWGPE[ DCUGFQPFQUGUCPFFWTCVKQPQHQDUGTXCVKQP
(CEVQT#
FQUGU
#
#
#
#
#

PGICVKXGEQPVTQN
RQUKVKXGEQPVTQN
ZEHWI
ZEHWI
ZEHWI

$
JQWT

5.0
5.5
5.0
5.5

(CEVQT$ FWTCVKQPUQHQDUGTXCVKQP
$
$
JQWTU
JQWTU
5.0

50.5








$
JQWTU
5.0





6QVCN

/GCP 5&



















/GCPDQYGNHTGSWGPE[PWODGTQHVKOGURGTJQWTDNQEMVKOG

Table 2/GCP60(ANGXGNU KPHGEGUDCUGFQPFQUGUCPFFWTCVKQPQHQDUGTXCVKQP
(CEVQT#
FQUGU
#
#
#
#
#

PGICVKXGEQPVTQN
RQUKVKXGEQPVTQN
ZEHWI
ZEHWI
ZEHWI

$
JQWT






(CEVQT$ FWTCVKQPQHQDUGTXCVKQP
$
$
JQWTU
JQWTU











$
JQWTU






6QVCN
50.5





/GCP 5&












60(ANGXGNU RIO.

Table 3/GCP.#$ KPOKEGKPVGUVKPGUDCUGFQPFQUGUCPFFWTCVKQPUQHQDUGTXCVKQP
(CEVQT#
FQUGU
#
#
#
#
#

PGICVKXGEQPVTQN
RQUKVKXGEQPVTQN
ZEHWI
ZEHWI
ZEHWI

$
JQWT


5.5



(CEVQT$ FWTCVKQPQHQDUGTXCVKQP
$
$
JQWTU
JQWTU






5.5




.#$ ZEHWI
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JURXS $  7KH SRVLWLYH FRQWURO JURXS $  KDG
WKHKLJKHVWPHDQRIDHURELFEDFWHULDDWKRXUV %
[FIXJ DIROGKLJKHURYHUWKHQHJDWLYH
FRQWUROJURXS $ [FIXJ 
Table 5VKRZVWKHORZHVWPHDWQ(FROL [
FIXJ ZDVREVHUYHGDWKRXUV % DIWHUDGPLQLVWUDWLRQ RI [8 W. paramesenteroides $  ZKLFK ZDV
IROGORZHUWKDQWKHSRVLWLYHFRQWUROJURXS $ 

intestinal epithelial cells. After successful attachment
and colonization at the intestinal epithelial cells,
probiotics produce and secrete anti-microbial
metabolites that may inhibit the growth of intestinal
EPEC. A study reported that W. paramesenteroides
produces bacteriocin, weisellin A, which is active
against pathogenic bacteria and protects the intestinal
mucosa.

Table 4/GCPCGTQDKEDCEVGTKC KPOKEGKPVGUVKPGUDCUGFQPFQUGUCPFFWTCVKQPUQHQDUGTXCVKQP
(CEVQT#
FQUGU
#
#
#
#
#

$
JQWT






PGICVKXGEQPVTQN
RQUKVKXGEQPVTQN
ZEHWI
ZEHWI
ZEHWI

(CEVQT$ FWTCVKQPQHQDUGTXCVKQP
$
$
JQWTU
JQWTU











$
JQWTU




5.0

6QVCN

/GCP 5&



















/GCPCGTQDKEDCEVGTKC ZEHWI

Table 5/GCPE. coli KPOKEGKPVGUVKPGDCUGFQPFQUGUCPFFWTCVKQPUQHQDUGTXCVKQP
(CEVQT#
FQUGU
#
#
#
#
#

PGICVKXGEQPVTQN
RQUKVKXGEQPVTQN
ZEHWI
ZEHWI
ZEHWI

$
JQWT
5.5





(CEVQT$ FWTCVKQPQHQDUGTXCVKQP
$
$
JQWTU
JQWTU











$
JQWTU
5.5





6QVCN






/GCP 5&












/GCPE. coli ZEHWI

Discussion
Previous study showed the normal bowel frequency in
PLFHZDVOHVVWKDQWLPHVSHUGD\,QFUHDVHGERZHO
frequency was reported in mice given lipopolysacchaULGH /36 IURP(FRO\VHURW\SHUHDFKHG
WLPHVGD\ LQ PLFH 7KH VWXG\ DOVR UHSRUWHG WKDW D
probiotic administration could decrease the bowel
frequency.15 Similar to the study, we found the mean
ERZHOIUHTXHQF\ZHUHWLPHVDIWHUKRXUV % 
RI(3('DGPLQLVWUDWLRQ $$$$ ,QWKH
hours (B4), the mean bowel frequency was decrease
LQWR  WLPHV DIWHU WZLFH DGPLQLVWUDWLRQ RI  W.
paramesenteroides $$$ 
W. paramesenteroides as a probiotics may prevent
the translocation of EPEC to intestinal epithelial cells,
compete with EPEC for the use of essential nutrients
in the gut, as well as multiply and attach to the

Enteropathogenic E. coli is the first strain E. coli
known to cause diarrhea when consumed at doses
5FIXP/4 The adhesion of EPEC to intestinal
mucosal cells leads to changes in cell structure, such
that the bacteria are able to invade the intestinal
epithelial cells. Injury to intestinal epithelial cells caused
by EPEC attachment leads to disrupted homeostasis of
the intestinal mucosa, causing excessive fluid secretion
into the intestine, hence leading to profuse diarrhea.18,19
A study reported that rats had diarrhea in the first day
DIWHUWKH\ZHUHJLYHQDQ(3(&GRVHRI[8FIXP/
However, other study reported that diarrhea in mice
appeared only in the second week following exposure
WR(3(&DWDGRVHRI[FIXP/ or on the seventh
day with LAB supplemental, while mice without LAB
administration suffered from severe diarrhea.
Following EPEC administration, we found that
TNF-A levels in mice stool were significantly higher
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3 0HDQ71)A concentration in the negative
FRQWUROPLFH $ ZDVVLJQLILFDQWO\GLIIHUHQW 3 
IURPWKHSRVLWLYHFRQWUROJURXS $ DIWHUKRXUV
(3(&DGPLQLVWUDWLRQ SJP/YVSJP/
respectively). This result showed that there was an
EPEC-induced inflammatory process, characterized by
elevated TNF-AOHYHOVLQVWRROXSWRIROGLQFUHDVH
compared to normal levels. These findings were
consistent with research conducted by Hsu et al. who
found a significant increase in serum levels TNF-A in
patients with bacterial gastroenteritis.In this study,
the mean TNF-A levels were significantly decreased
3 DIWHUW. paramesenteroides administration,
DWWKUHHGLIIHUHQWGRVHVRI[8[9DQG[
FIXJ$IWHUKRXUVVWXG\ % WKHJURXSZLWKW.
paramesenteroides DGPLQLVWUDWLRQ DW D GRVH RI [8
FIXJ $  KDG WKH ORZHVW PHDQ RI 71)A level
SJP/ EXWWKHJURXSVZLWKKLJKHUGRVHRIW.
paramesenteroides DGPLQLVWUDWLRQ $ [FIXJ$
[FIXJ KDGKLJKHUPHDQRI71)A levels (18.1
SJP/DQGSJP/UHVSHFWLYHO\ 7KHVHUHVXOWV
showed that W. paramesenteroides admininistration
could reduce the mean TNF-A levels after EPEC
infection, but the three doses showed that increasing
dose did not act to decrease the inflammation.
Probiotic supplementation may protect against
mucosal epithelial cell damage by E. coli exposure
and protect cell against further damage by TNF-A
and interferon (IFN)-G. Probiotics are able to down
regulate T helper (Th)-1 responses and inhibit the
production of proinflammatory cytokines, such as
TNF-ALQWHUOHXNLQ ,/ DQG,)1G by dendritic
cells.9 These results were also consistent with other
studies in which (Lactobacillus rhamnosus GG) LGG
specifically inhibited production of TNF-A and
its apoptosis or cytotoxic effects,8 decreased the
concentration of TNF-A in the feces, decreased the
serum levels of TNF-A, and stool frequency.
The mean total LAB levels showed significant
GLIIHUHQFHV 3   EHWZHHQ GRVLQJ JURXSV IRU
each duration of observation with the highest mean
[ FIXJ  DIWHU KRXUV DGPLQLVWUDWLRQ RI
[8FIXJW. paramesenteroides, a 11-fold higher than
WKHSRVLWLYHFRQWUROJURXSV $ 7KHVHILQGLQJVZHUH
consistent with a study reported the higher total LAB
in mice with probiotic administration, compared to the
group without probiotic administration, before EPECinduced. Other study also showed an increased
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amount of LAB in feces after probiotic Lactobacillus
plantarum 1B1 administration.Lactic acid bacteria
provide positive benefits for health, especially for the
balance of gastrointestinal microflora and control of
pathogenic bacteria in the digestive tract. Lactic acid
bacteria is a group of gram-positive bacteria capable of
converting carbohydrates into lactic acid, which may
have a bactericidal effect on other bacteria by lowering
WKHS+RIWKHHQYLURQPHQWWREHWZHHQWRVXFK
that other bacterial growth is inhibited.
The mean total aerobic bacteria in our study
LQFUHDVHGLQWKHSRVLWLYHFRQWUROJURXS $ DIWHU
KRXUV % (3(&DGPLQLVWUDWLRQWR[FIXJDQ
LQFUHDVHRIWLPHVJUHDWHUWKDQWKDWRIWKHQHJDWLYH
FRQWURO JURXS [ FIXJ  2XU UHVXOWV ZHUH
consistent with a study reported dadih, contained
 [ 9 FIXJ Lactobacillus, was found to increase
the number of colonies of Lactobacillus sp in the
duodenum and ileum of mice. The lack of similar
LQFUHDVHLQWKH$$DQG$JURXSVVXJJHVWVWKDWW.
paramesenteroides adherence to the intestinal mucosa
may inhibit adherence by other viruses or bacteria, in
effect, competing with pathogenic bacteria, thereby
preventing their colonization.
Mean total aerobic bacteria in our study
GHFUHDVHG DW  KRXUV %  DIWHU DGPLQLVWUDWLRQ RI
[8FIXJW. paramesenteroides WR[FIXJ
lower than the positive control group after EPEC
administration. Similarly, Adolfson et al. reported
that buttermilk Lactobacillus sp. invasion was able to
reduce pathogenic bacteria in the gut. Other study
also found that some isolates of LAB could inhibit
pathogenic microorganisms.$VWXG\XVHGFXUG
L. lactis mutant bacteriocins demonstrated its ability
to inhibit the activity of microbial pathogens such as
Staphylococcus aureus and Salmonella typhi. Another
study reported dadih containing LAB was beneficial
for killing pathogenic bacteria in the gut.
Increased mean total E. coli XS WR [
FIXJ ZDVIRXQGLQWKHSRVLWLYHFRQWUROPLFH $ 
VLJQLILFDQWO\ 3 DWKRXUV % DIROG
LQFUHDVH RYHU WKH QHJDWLYH FRQWURO JURXS 
[  FIXJ  0HDQ WRWDO E. coli in mice gut was
significantly decreased in the groups of mice given
[8FIXJW. paramesenteroidesWR[FIXJ
an 8-fold decrease compared to that in the positive
control. These findings are consistent with a study
ZKLFK IRXQG ORZHU OHYHOV RI 3  E. coli in
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the cecum mucosa of mice during the second week
after EPEC exposure and probiotic L. 2C12 and L.
plantarum 2B4 acidophilus administration, than in
mice exposed to EPEC illness. Probiotics produce
antibacterial such as organic acids, free fatty acids,
ammonia, hydrogen peroxide, reuterin, bacteriocins,
and hydrogen ions that can prevent and inhibit the
growth of pathogenic bacteria.9 These results indicate
that W. paramesenteroides was able to inhibit the E. coli
population in intestinal mucosa.
In conclusion, decrease bowel frequency and
stool TNF-A levels are found in mice with EPECLQGXFHG GLDUUKHD  KRXUV DIWHU WKH SURELRWLF W.
paramesenteroides DGPLQLVWUDWLRQLQWKHGRVHRI[8
FIXJW. paramesenteroides also balances the intestinal
microflora in mice with EPEC-induced diarrhea.

8.

9.



11.




Acknowledgements
Our highest gratitude goes to Hendri Purwanto, MS for his
assistance with the statistical analysis in this study.

14.

References



1.




4.

5.





WHO, UNICEF. Diarrhoea: why children are still dying and
ZKDWFDQEHGRQH
6XEDJ\R%6DQWRVD1%'LDUH$NXW,Q-XIIULH0662VZDUL
H, Arief S, Rosalina I, Mulyani NS, et al ed. Buku Ajar
*DVWURHQWHURORJL +HSDWRORJL -DNDUWD ,'$,  S

7KDSDU 1 'LDUUKRHD LQ FKLOGUHQ DQ LQWHUIDFH EHWZHHQ
GHYHORSLQJDQGGHYHORSHGFRXQWULHV/DQFHW

Kelleher SL, Casas I, Carbajal N, Lonnerdal B. Supplementation of infant formula with the probiotic Lactobacillus reuteri
and zinc: impact on enteric infection and nutrition in infant
UKHVXVPRQNH\V-3HGLDWU*DVWURHQWHURO1XWU
8.
Karuniawati. Pengaruh suplementasi seng dan probiotik
terhadap durasi diare cair anak [tesis]. Semarang: Universitas
'LSRQHJRUR
5RVDOLQD , (ILNDVL SHPEHULDQ ]LQF SDGD GLDUH ,Q 1DVNDK
lengkap Konas III Badan Koordinasi Gastroenterologi Anak
,QGRQHVLD'HFHPEHU6XUDED\DS
&ROODGR 0& ,VRODXUL ( 6DOPLQHQ 6 6DQ] < 7KH LPSDFW
of probiotic on gut health. Current Drug Metabolism.




18.

19.







Pena JA, Versalovic J. Lactobacillus rhamnosus GG decreases
TNF-alpha production in lypopolysaccharide-activated
murine macrophages by a contact-independent mechanism.
&HOOXODU0LFURELRO
Ng SC, Hart AL, Kamm MA, Stagg AJ, Knight SC.
Mechanism of action of probiotics: recent advance. Inflamm
%RZHO'LV
*RHO$-'LOEDJKL1.DPERM'96LQJ/3URELRWLFVPLFURELDO
WKHUDS\IRUKHDOWKPRGXODWLRQ'HIHQFH6FL-

Narayan SS, Jalgaonkar S, Shahani S, Kulkarni UN.
Probiotics: current trends in the treatment of diarrhea.
+RQJNRQJ0HG-
3XUZDWL ( $ULI 5DKPDGL $ %XNX DMDU WHNQRORJL GDGLK
%RJRU&HQGLNLD3XEO+RXVHS
3DSDJLDQQL 0 3DSDPLFKDHO (0 3XULILFDWLRQ DPLQR DFLG
sequence and characterization of the class IIa bacteriocin
weisellin A, produced by Weisella paramesenteroides Dx.
%LRUHVRXUFH7HFK
Routhiau VG, Raibaud P, Dubuquoy C, Moreau MC.
Colonization of gnobiotic mice with human gut microflora at
birth protect against E. coli heat-labile enterotoxin-mediated
DEURJDWLRQRIRUDOWROHUDQFH3HGLDWU5HV
/LX-:DQ5;X;):DQJ;3<DQJ:-;LD<)et al. Effect of
Lianshu preparation on lipopolysaccharide-induced diarrhea
LQUDWV:RUOG-*DVWURHQWHURO
%DNHU'*1DWXUDOSDWKRJHQVRIODERUDWRU\PLFHUDWVDQG
rabbits and their effects on research. Clinical Microbiology
5HYLHZ
:DONHU:$0HFKDQLVPRIDFWLRQRISURELRWLFV&OLQ,QIHFW
'LV6
Haq JA, Li HC, Rahman RA. Detection of enteropathogenic
Eschericia coli (EPEC) by serotyping and cell adhesion assay
among children in north-eastern Peninsular Malaysia - a
KRVSLWDOEDVHGVWXG\,EUDKLP0HG&ROO-
Lapointe TK, O’Connor PM, Buret AG. The role of epithelial
malfunction in the pathogenesis of enteropathogenic
Escherichia coli-induced diarrhea. Laboratory Investigation.

+DUWDWL$:(YDOXDVLDNWLYLWDVDQWLGLDUHLVRODW/DFWREDFLOOXV
GDUL$6,>WHVLV@%RJRU,QVWLWXW3HUWDQLDQ%RJRU
$ULHI , -HQLH %6/ $VWDZDQ 0 :LWDUWR $% (IHNWLILWDV
probiotik Lactobacillus plantarum 2 C12 dan Lactobacillus
acidophilus 2B4 sebagai pencegah diare pada tikus percobaan.
0HGLD3HWHUQDNDQ
$VWDZDQ 0 :UHVGL\DWL $ULHI , 6XKHVWL ( *DPEDUDQ
hematologi tikus putih (Rattus norvenicus) yang diinfeksi

Paediatr Indones, Vol. 54, No. 1, January 20147

Aslinar et al: Probiotic W. paramesenteroides on E. coli-induced diarrhea











Eschericia coli enteropatogenik dan diberikan probiotik.
0HGLD3HWHUQDNDQ
+VX 75 &KHQ 6- :X 7& &KXQJ 5/ 7DQJ 5% 7XPRU
QHFURWLQJ IDFWRU DOSKD DQG LQWHUOHXNLQ  LQ YLUDO DQG
bacterial gastroenteritis in children. J Chin Med Assoc.

9LOMDQHQ 0 (IIHFW RI SURELRWLFV EDFWHULD RQ V\PSWRPV RQ
immunologic responses in infants with atopic dermatitis
[dissertation]. Helsinki: Medical Faculty of The University
RI+HOVNLQVL
/RPD[ $5 &DOGHU 3& 3URELRWLFV LPPXQH IXQFWLRQ
infection, and inflamation: a review of the evidence from
studies conducted in human. Current Pharmaceutical Design.

3HUWLZL:$3URILOPLNURIORUDIHVHVGDQXVXVWLNXVSXWLK(Rattus
norwegicus) dengan konsumsi daging yang difermentasi oleh
Lactobacillus plantarum [tesis]. Bogor: Insitut Pertanian
%RJRU
.XVPLDWL0$NWLYLWDVEDNWHULRVLQGDULEDNWHULLeuconostoc
mesenteroides Pbac1 pada berbagai media. Makara Kesehatan.

8Paediatr Indones, Vol. 54, No. 1, January 2014


 +HUL\HQQL.DMLDQSHUDQDQGDGLKVXVXNHUEDXVHUWDFDPSXUDQ
dadih dan virgin coconut oil terhadap performance mencit
XML>WHVLV@3DGDQJ8QLYHUVLWDV$QGDODV
 &DLFHGR 5$ 6FKDQOHU  5- /L 1 1HX - 7KH GHYHORSLQJ
intestinal ecosystem: implications for the neonate. Pediatr
5HV
 *XDUQHU ) *DULVFK - (OLDNLP 5 :RUOG *DVWURHQWHURORJ\
Organisation practice guidelines: probiotics and prebiotics.
$UDE-RXUQDORI*DVWURHQWHURORJ\
 $GROIVRQ 2 0H\GDQL 61 5XVVHO 50 <RJXUW DQG JXW
IXQFWLRQ-&OLQ1XWULWLRQ
 6XMD\D,VRODVLGDQNDUDNWHULVDVLEDNWHULDVDPODNWDWGDULVXVX
NXGD6XPEDZD-9HWHULQDO
 0HOLD6-XOL\DUVL,3RWHQVLGDGLKVXVXVDSLPXWDQLactococcus
lactis dengan kandungan bakteriosin terhadap bakteri
SDWRJHQ>WHVLV@3DGDQJ8QLYHUVLWDV$QGDODV
 6XURQR3URELRWLNVXVXIHUPHQWDVLGDQNHVHKDWDQ-DNDUWD
<D\DVDQ 3HQJXVDKD 0DNDQDQ GDQ 0LQXPDQ 6HOXUXK
,QGRQHVLD <$300, 

