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ABSTRACT

Most of probiotics are used as a therapeutic modality and food supplement for improving the system
of body immunity. However, it has not been known that the mechanism of probiotic immunomodulation effect
at the system of elderly people’s immunity. Moreover, this study aimed at analyzing the effect of probiotic
Lactobacillus plantarum 1S-10506 toward the immune response of CD4+ and IgA in infection model in giving LPS
to the mice (Rattus norvegikus) strain elderly Wistar instead of healthy elderly mice. Furthermore, this study is
an experimental study by using the randomized post test only control group design. The subject of this study
was male mice that consisted of 4 groups based on treatment given which were a group that was given
placebo (control) in first day until ninth day, a group that was given LPS in first day, a group that was given
probiotic in third day until ninth day, and a group that was given LPS in first day and probiotic in third day until
ninth day. All of groups were euthanized in tenth day. An examination of immunohistochemistry at the small
intestine used specific monoclonal antibody which was mouse anti-Rat CD4+ and IgA. A new finding based on
this study was giving probiotic and LPS could increase the content of IgA at the elderly mice, and it could be
proven scientifically that IgA as the adaptive immunity in secondary phase, with second stimulation in giving
probiotic was occured switching IgM and IgG became IgA that had high protective power toward pathogen. In
conclusion, giving probiotic Lactobacillus plantarum 1S-10506 and LPS could affect to the rise of immune
response that appeared from the expression of immune response such as the rise of CD4+ and IgA in
homeostasis condition.
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INTRODUCTION

At the last 2 decades, there was a rise of elderly population in Indonesia. The proporsion of elderly
population above 65 years old rose from 1,1% to 6,3% from the total of population. At last 20 years, there was
a rise of 5,2 % of elderly population in Indonesia in 1997. This case reflected that the proporsion of elderly
population would rise twice in 2020 which it would become 28,8 million or 11,34% from all population
(Fatmah, 2006).

Significantly, the elder people would undergo mortality and morbidity case more highly than the
younger people. The susceptibility of elder people in suffering disease was caused by declining the function of
the system of body immunity (Fatmah, 2006). In order to know a change of elderly people’s body immunity, it
was needed a deep study about immune system which was one of body systems that was affected by the
aging process. Moreover, immunocompetence declined in line with the age. It meant that when the people
became elder people, the immune system began to lose some functions and it could not respond the stimulus
fast or efficiently. A change of immune system which was related to the age was seen to all levels start from
chemical change in cell until the difference of protein types which was found on the surface of cell, even until a
change of all organs (Whitman, 1999).

One of big changes that were occurred when the body became elder was the process of thymus
involution. T cell was lymphocyte population which was very special and very important that had many
advantages such as killing the bacteria until helping other cells in immune system. By adding the human’s age,
thymus suffered atrophy naturally. The elderly people underwent a declining of cell mediated immunity. One
of the cells that had a role in cell mediated immunity was CD4+. The cytokine was produced by CD4+ and then,
it affected the activity of other immunity cells such as increasing the ability of macrophage in killing pathogen
bacteria and stimulating cell B to increase antibody production (Fatmah, 2006).

A decrease of elderly people’s immune could make the susceptibility of disease became a basic in
searching supplement which was kind of medicine that could help to improve body immunity. One of the
supplements was probiotic. Probiotic had been used since long time ago as a treatment for gastrointestinal
disorder and as a food supplement. The advantages of probiotic had been researched and been known, but
the clear mechanism about how probiotics could improve the immune response of intestinal mucosa was still
discussed. Moreover, if probiotic which as living microbiota was given in sufficient quantities, it could give
some advantages for the people’s health (Fuller, 1989; FAO/WHO, 2001). According to some previous studies
based Evidence Based Medicine (Kedokteran Berbasis Bukti) showed the efficacy in some clinical conditions.

Probiotic had been proven emphirichally that it gave many advantages for health. Some advantages
of the probiotic that had been proven emphirically were such as improving the immune system of mucosa that
was very important for the defense of gastrointestinal mucosa (Goldin 1998, Blum and Schiffrin, 2003).
Probiotic also had the ability to prevent the growth and adhesion of pathogenic bacteria in gastrointestinal by
producing and secreting antimicrobial substances such as bacteriocin and rentericyclin. Hence, this probiotic
was very important for elderly people. Some organic acid was also produced by probiotic (Fuller et al. 1999;
Howard et al. 2001), and it had important role in doing competition in the adhesion place in intestinal mucosa
with pathogenic bacteria and it also had functions as a barrier and hastening the elimination of pathogenic
bacteria (Suarez et al. 1998; Lim et al. 2000; Sansonetti 2006). Moreover, probiotic had active biological
molecule such as peptidoglycan and teichoic acid. This active substance was microbial-associated moleculer
pattems (MAMPs), that perhaps, this probiotic was known by PRRS (pattem recognition receptors) in TLR2 and
TLR4 (Sakane, Nezu et al. 2005). Hence, probiotic could have a role as extracellular stimulater by ERK1/JNK
MAP kinase that would induce the factor of intracellular transcription which helped the process translational
synthesis of certain protein.

Furthermore, probiotic could stimulate the innate immune system even adaptive immune system.
The dendrik cell and macrophage could have a role of APC (Antigen Presenting Cell). Then, this APC interacted
with lymphocyte in the gastrointestinal canal that was known as GALT (Gut Associated Lymphoide Tissue). The
origin of antigen of microba cell was known as T cell through MHC-II that was expressed on APC in order to
activate CD4+ (Th). CD4+ actived Th1 cell and then, it produced cytokine such as IFN-y and IL-2. This cytokine
was the important part in immune response that was intervened by cell. IFN-y stimulated macrophage and IL-2
stimulated T cell of cytotoxin.
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This cytokine was part of immune sytem that was the defense toward invasion of pathogenic bacteria.
Hence, the infection could be prevented. This case would affect the condition of infection that occurred more
to the elderly people. The novel of isolate probiotic of local-original curd that was researched more was
Lactobacillus plantarum 1S-10506 that had accession number DQ860148. Based on the fact that there was
clinical improvement of diarrhea patient who got Lactobacillus plantarum 1S strain 10506 (LIS 10506) and
strain 20506 (LIS 20506) on the improvement of protein constituent of brush border (Ranuh, 2008).

A researched for the human as Valeur et al stated (2004) was observing the distribution of L. reuteri in
the human’s gastrointestinal canal and it was known that L. reuteri stimulated the growth of CD4" in small
intestine. Then, CD4" would differentiate to be Th1 or Th2 subset set. After that, it produced IFN-y to activate
the phagocyte of macrophage. Whereas, the cell of CD4" that differentiated to be Th2 cell would remove IL-4
and IL-5 that could help to differentiate B cell became plasma cell which secreted antibody.

The role of probiotiic in several studies on healthy individual toward the efficiency of immune
response of mucosa explained more about the efficiency of immune response in the mechanism of IgA
adaptive immunity that had promotive and preventive character on intestinal mucosa from the pathogenic
exposure (Perdigon et al., 1998; Fang et al., 2000; Isolauri et al., 2005; Dogi et al., 2008). Whether, Galdeano
(2007) stated clearly that the mechanism of immune response of mucosa that was modulated by probiiotic
was through innate immunity (Galdeano et al., 2006; Galdano et al., 2007).

The providing of Lipopolysaccharide (LPS) was intended as infection. Moreover, this study used mice
as the experimental animal. The providing LPS was from Eschericia coli that would improve the inflammatory
response, hence, it stimulated the dismissal of TGF-B and IL-10, and finally it would increase the concentration
of IgA, 1gM, IgE, and IgG in intestinal mucosa. Besides, LPS also stimulated the formation of proinflammatory
cytokine such as tumor of necrosis factor alpha (TNFa) and interleukin-6 (IL-6). Hence, it stimulated more to
the balance of Th1l cell response by increasing the secretion of IFN-y. Whether, the providing of Cholera toxin
stimulated more to the response of Th2 cell on mucosa (Ronco, 2000; Alexander, 2001; Perdigon, 2002).

Therefore, by considering the importance of improving the role or the content of CD4+, and IgA on
the improvement of elderly people’s immune response, the writer of this study was interested to research”
The Role of Probiotic Lactobacillus plantarum 1S-10506 toward the Total of CD4+, IgA for the Immune
Response of Elderly People”.

METHOD OF THE STUDY

This study was an experimental study by using the randomized post test only control group design.
The population of this study was mice (Rattus norvegicus strain Wistar). The sample of this study was twenty
mice (Rattus norvegicus strain Wistar) that had + 11 months of age, between 300-400 grams of weight, and
they were suitable with the elderly criteria. Moreover, they were from Surabaya Veterinaria due to the
relatively small weight change during the research (Smith, dan Mangkoewidjojo, 1988). The quantity of
sample was 5 for each group. In this study, there were four groups. Therefore, the quantity of all samples was
20 mice. Before they were used as the subject of this study, the writer did a clinical evaluation and they were
conditioned in appropriate environment with adaptation period in 7 x 24 hours to make sure that the animals
did not suffer a disease even did not have potency to spread the disease. Besides, they were given ration as
similar as in the treatment of this study. Before having treatment during the study, the writer did screening
with some inclusion criteria: * 11 month of age, healthy mice that were indicated with their active movement,
having shiny eyes, having no dull fur, male, and their weight were between 300-400 grams.

The variable of this study was divided by independent variables which were probiotic Lactobacillus
plantarum 15-10506 and LPS, dependent variable which was the total of cell that expressed CD4+ and IgA, and
control variables which were the dose of giving probiotic and LPS, the way in giving probiotic and LPS, mice’s
stress factor, the experimental mice (Rattus norvegicus strain Wistar), mice’s stable, mice breeding, and the
method of examining.

Besides using mice as the experimental animal of this study, the writer also used oral probiotic

substance of Lactobacillus plantarum 1S strain 10506 which had accession number DQ860148: the original
probiotic in Indonesia. The probiotic was given in dose of 10" cfu/day which was each mouse would got dose
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of 1 gram for a mouse/day. This probiotic was diluted in media of NaCl in 2 cc and given through gastric sonde
everyday (once in a day) for 7 days for third and forth group. Moreover, it was given in third day until ninth
day. Besides, another substance Lipopolysaccharide (LPS) (Escherichia coli LPS serotype 055; B5, catalog
number: L5418, Sigma Chemical co), Singapore. LPS was given with the dose of 250 pg/kgBB. This LPS was
diluted with the emulsion of NaCl 0,9% with the rate of 10:1 and it would be given through gastric sonde in
first day only once for second and forth group. The immunohistochemistry that was used were ether, formalin
(with buffer), Hydrogen peroxide, antibody diluent, xylol, ethanol, peroxide, trypsin, streptavidin, distilled
water. The analysis of immunohistochemistry used specific monoclonal antibody which were Anti-Rat CD4+
and Anti-Rat IgA. The coloration of immunohistochemistry was used to examine CD4+ and IgA.

This study was done in Laboratory of Biochemistry in faculty of medical science, Universitas Airlangga
/ RSU Dr. Soetomo, Surabaya. The analysis of immunohistochemistry was done in UPT of Electron Microscopy,
Universitas Airlangga Surabaya. The time that was needed to do this study was consisted of adaptation phase
in a week in the experimental animal’s stable of Laboratory of Biochemistry, Universitas Airlangga Surabaya,
the phase of treatment and observation the symptoms in ten days in the experimental animal’s stable of
Laboratory of Biochemistry, Universitas Airlangga Surabaya, and finally the research phase in the laboratory
(toward the animal tissue) which was histochemical observation of small intestine that was done in
Biochemical Laboratory of UPT of Electron Microscopy, Universitas Airlangga Surabaya.

After passing the qualification test of research ethics, the writer did the procedure of adaptation
phase for the mice for a week with the stable environment in the laboratory and the treatment was done
appropriately with the group settled. The first and second groups were the groups which were not given
probiotic. First group was a negative control group that was not given LPS and probiotic, however, it was given
placebo for nine days. Then, a treatment for second group in positive control that was given LPS (75ug/mouse)
was Escherichia coli LPS serotype 055;B5 in first day and it was not given probiotic. Whether, the third group
was a group that was given probiotic Lactobacillus plantarum 1S-10506 and it was not given LPS since in third
day until ninth day. The forth group was a group that was given probiotic Lactobacillus plantarum 1S-10506 and
given LPS in first day, then, it was given again the probiotic Lactobacillus plantarum IS strain 10506 in third day
until ninth day (for 7 days sequentially). The mice were sacrified after getting anesthetic with ether in tenth
day in the morning in order to the removal of small intestine (ileum dan jejenum). When the experimental
mice were assured dead, the writer did necropsy by taking the organ that were needed such as small intestine
(ileum and jejunum). The small intestine were cleaned and saved temporary with formalin (with buffer) before
doing saving and processing the tissues. The organs that were preserved were processed and fixed so that it
could be done the advanced treatment. The process in making histhological preparation was by the phase of
dehydration, clearing, impregnation, and embedding. Moreover, paraffin method was chosen in order to the
fixation from this tissue. The result was the writer did the analysis in immunohistochemistry with utilizing
specific monoclonal antibody in order to know the rise of the expression total of specific immune system such
as CD4+ cell and the expression total of cell in producing IgA on the mucosa cell in small intestine. The result
was grouped and analyzed for each group.

The data were obtained as the result of study collected in primary data. Whether, for examining CD4+
and IgA with immunohistochemistry was done in UPT of Electron Microscopy, Universitas Airlangga Surabaya.

Furthermore, the data analysis of this study utilized normality and homogeneity test in order to determine
parametric / non-parametric statistical test with Shapiro-Wilk test. The inferential analysis was utilized in order
to know the difference that was emerged by given treatment with utilizing Anova. If there was a significant
difference, then, it was continued with LSD (Least Significant Difference) test in order to know the difference
between control groups and each treatment group. The data analysis was analyzed by utilizing the certainty
level of 95% (a = 0,05).

RESULT AND DISCUSSION
The result of homogeneity test, the data showed that there was no difference between the first and

last weight at the experimental mice which were used in this study. Moreover, it meant that the weight factor
was not a factor that affected the result of the study.
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Table 1: Description of Specific Inmune Response of CD4+ cell

N Mean Std. Deviation
K- 5 5,76 1,01
LPS 5 11,72 2,02
Probiotic 5 10,88 2,54
Probiotic and LPS 5 9,12 0,75
Rerata Total 20 9,37 2,84

A further description of CD4+ at all groups could be seen as follows:

20 .00
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10.00-]

Mean CD4

5.00—]

Kontrol negatif LPS Probiotik Probiotik dan LPS

Kelompok
Error bars: +~ 2 SD

Picture 1: The expression result of specific immune response of CD4+ cell at all groups

Table 2: Description of the Expression Total of Cell in Producing IgA

N Mean Std. Deviation
K- 5 9,64 0,94
LPS 5 10,48 0,70
Probiotic 5 9,92 2,10
Probiotic and LPS 5 11,82 0,84
Rerata Total 20 10,47 1,45

A further description of the expression total of cell in producing IgA at all groups could be seen as follows:
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Picture 2: The Expression Total of Cell in Producing IgA at all groups
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According to the result, the highest expression total of cell in producing IgA was in a group that was
given probiotic and LPS.

Test of Normality

The result of calculation by using Saphiro wilk test showed all the data that had normal distribution,
except in CD4+ of probiotic group and CD4+ in probiotic group and LPS. Hence, in the next step, the processing
of CD4+ could not utilize parametric statistical test with Anova, but it utilized Kruskal Wallis. The result of
homogeneity showed a variation of all the data of marker in immune response of homogeneous IgA with value
p > 0.04. These data showed that there was no difference variation of data between both markers.

Test of Anova

Table 3: The Analysis Result of Anova dan Kruskal Wallis (KW)

F KW Sig,
IgA 3,317 0,068
cD4 12,379 0,006*

The analysis result by using Anova (IgA) in the data that had normal distribution and Kruskal wallis
(CD4+) in the data that had abnormal distribution showed that IgA was not significant different (p > 0,05).
Then, for CD4+ showed the result of significant different (p < 0.05).

The test result of Anova and Kruskal Wallis showed the result that had significant different effect of
probiotic. In CD4+, the difference happened due to the increasing of CD4+ marker. Meanwhile, in IgA, the
difference between the groups was not significant.

In CD4+ showed the significant different, hence, it needed to be processed by using advanced LSD test
on parametric statistic and Mann Whitney on non-parametric statistic. The complete test result of LSD and

Mann Whitney as follows:

Table 4: The Analysis Result of Post Hoc

Mann Whitney in
CD4+
Negative K 5,76°
LPS 11,72°
Probiotic 10,88™
Probiotic and LPS 9,12

Explanation of a,b,c,d = the same notation showed the result that was significant different.
The Influence of Probiotic toward Immune Response of CD4+

The result showed marker in CD4+ which was significant different between group of healthy elderly
mice, infection model, elderly mice which were given probiotic and elderly mice in infection model which were
given probiotic. Among those three treatments, the most influence significant of CD4+ marker was giving LPS
and the most responsive immune response. LPS was considered as unidentified thing that was pathogen that
entered into the elderly mice’s body. Because it was considered as unidentified thing, it would be occurred the
process of phagocytosis from response of innate immunity. Then, LPS bacterial endotoxin was strong
stimulator for stimulating innate immunity (Alexander, 2001). Westphal dan Luderith (1954) stated that
component of lipid A was immunostimulatory or component of main endotoxin from LPS. The stimulation
from immune cell by LPS would encourage reaction of intracellular signaling which caused production and
secretion from cytokine and other inflammation mediators. LPS was also strong induction of CD4+ in limph
node and lien in in-vivo. The increasing of CD4+ in giving LPS showed that this thing would activate
macrophage cell, so it stimulated cellular immunity where there was a change from T cell into CD4+. LPS was
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component of endotoxin from extracellular bacteria that would be responded by CD4+ T lymphocyte. This
process happened when there was attraction from pathogenic bacteria; CD4+ would activate Th 1 cell and Th2
that was continued to produce cytokine. Th1 would produce IFN-y, IL-4 and IL-5 that became an important part
in immune response. IFN-y could stimulate macrophage, while IL-4 and IL-5 helped in the differentiation of B
cell became plasma cell which gave secretion that became antibody.

Several T cells which were found in thymus and blood circulation were memory T cell and naive T cell.
Naive T cell was quiet cell and never touched by strange antigen, meanwhile, memory T cell was active cell
which was touched by antigen. When antigen was getting in, naive T cell would be active and it would
stimulate immune system for vanishing strange antigen from the inside of body, then it would change to
become memory T cell. Afterwards, memory T cell would not be active, then, it would be active again if it
faced the same antigen. In group of elderly mice, almost there was no naive T cell because the declining of T
cell production by thymus gland along with the age addition. As a consequence, the reserve of naive T cell
would decrease and the immune system could not respond responsively to the younger group (Aspinall in
Fatmah, 2006).

Significant probiotic increased an expression of immune response in CD4+ marker in LSD result test.
The probiotic was bacterial positive gram. The existence of significant increase could impact toward the giving
of probiotic. It could be happened because probiotic bacteria were normal flora and all of them had known
each other with the host of immune system (Corthesy, 2007). This condition was in line with the research that
had done by Galdeano et al. (2006) that probiotic affected the total of CD4+ as histology. This result proved
that the giving of probiotic orally would stimulate the intestinal immune mucosa cell to let proinflammatory
cytokine (Galdeano, 2006). This increase happened due to good activation from intestinal immune mucosa
cell, particularly macrophage and dendrites cell which were involved in innate immunity before, hence, it
affected CD4+ cell.

The Influence of Probiotic toward the Expression Total of IgA in Producing Cell

The result of the study showed that expression of IgA cell was no significant and it tended to increase
in giving LPS and probiotic. It could happen because IgA marker was immunity system that was adaptive in
secondary phase. Based on the procedure of this study in first day, mice obtained LPS and then in third day,
they obtained probiotic. In giving first LPS, the immune system in the body would respond as the body defense
in primary phase. In primary phase, the body would respond LPS as the pathogenic bacteria. After having
contact with antigen, dendrite cell from lymphoid (and Langerhand cell) would induce the activation of T
lymphocyte. The great number of antibody that would be formed in this phase was IgM.

In third day, mice obtained probiotic. Because in first day the body had known LPS as pathogenic
bacteria, hence, the giving of probiotic in third day, the mice’s body had saved memory, then, it was occurred
secondary defense. This was called as secondary response because it related to memory cell after the giving of
LPS antigen in first day. Secondary response could be varieties between 10 until 50 times higher than primary
response and it worked more long time. In ninth day until tenth day, the increase of IgA could be seen.

In this section, macrophage gave an important role in the process of immunoglobulin antigen which
was formed in secondary response that was IgA, because IgA would be more seen in all mucosa such as tractus
respiratorius, digestivus or urinarius. While in this research, small intestine played as a part of tractus
digestivus (Weir, 1990: 49-50).

The process of immune response of IgA was started by the activation of T cell in inducing the release
of the total of cytokine and chemokine which had role in the process of B cell activation, isotype switching and
expression of specific integrin in antigen-sensitized-8 cells (Cebra, 1999; Mayer, 2003). The process of isotype
switching B cell into IgA-producing plasma cell started from mucosa induction. This switching process needed
specific signal through the molecule of kostimulator included cytokine and TH cell. This process was influenced
by Transforming Growth Factor-B (TGF-B) which was produced by Th3 cell. Th2 cell produced IL6. TGF-$ and IL-
10 were cytokines which induced isotype switching from IgM into IgA by B cell (Mayer, 2005; Ezendam, 2005).

The synthesis immunoglobulin process, especially IgA and IgM were started by antigen sampling by M
cell and/or dendrites cell (DC) in intestinal mucosa. Antigen would be arrested by receptor in the surface of
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dendrites cell. Depending on PAMPs from antigen, dendrites cell would express TLR which was main censor
toward different pathogen. Probiotic that considered as micro biota would get in as antigen, it would be
arrested by M cell in the mucosa surface and it would be presented by the antigen of presenting cell
(macrophage and cell) to either immature B cell or immature T cell (Matsuzaki, 1999; Bland, 2006).
Macrophage and cell are inductive sites and they played a role to regulate the humoral and cellular immune
response for protection in mucosa.

Activated T cell would differentiate into CD4+ T helper cell and cytokine secretion. Thl produced IL-2,
IL-3 and interferon y (IFNy). While Th2 produced IL-6, CD4+ other helper cell called as Th3 (T reg), would give
secretion of TGF- that would help to differentiate antigen of specific B cell for isotype switching from IgM into
IgA-producing plasma blast. After having maturation in mesenteric lymph node and through the circulation of
lymph and blood of T cell and B cell (Immunoglobulin producing plasma cell) would return to mucosal effectors
sites. Here, the process of differentiation was ended by using IL-4, IL-5, IL-6, IL-10, TGF-B, B cell became
immunoglobulin producing plasma cell that would produce IgA in intestinal mucosa (Bauer, 2005; Bland, 2006;
Chorthesy, 2007; Galdeano; 2007).

The giving of LPS in this study would become the factor of specific antigen, so mice were able to
produce the expression of IgA cell. The existence of IgA showed that probiotic also played actively in adaptive
immune response. The adaptive immune response was conducted by modulating the immune response in
mucosa, probiotic bacteria were having an approach for communicating (cross-talk) with host of immune cell
by helping to know its receptor or knowing the product of probiotic such as metabolite, the component of wall
cell and DNA (Corthesy, 2007). Presentation of antigen from intestines caused the form of cell’s product of
local immunoglobulin cell without the induction from systemic immune. The local immune response in
intestinal mucosa was caused by the interaction between probiotic bacteria, epithelia and immune cell which
were combined with lamina propria. Moreover, there were three interactions of intestinal cell in arising
immune response, included: through M cell in peyer's patch, presentation and the process of entering antigen
until epithelia cell and the interaction of epithelia cell and also the elimination of antigen through portal
circulation or induction of local immune response by using cytokine activation. Besides, an important factor of
local defense system involved the cell migration from specific B cell and T cell from peyer's patch, (Bouvet,
1999; Collins, 1999; Bland, 2006).

After the process of transitosis, IgA dan IgM would tie with J chain and secretory component; then it
became IgA and sIgM. The process of regulation immunoglobulin, especially IgA would involve several
cytokine. According to Perdigon (2002), the production of J chain by B cell would also involve cytokine such as
IL-2, IL-5 and IL-6. For avoiding more process of inflammation in the activity of cytokine, there was a
mechanism of down regulated which was played by TGF-, IL-4 and IL-10 (Perdigon, 2002; Goldeano, 2007).

CONCLUSION

The giving of probiotic Lactobacillus plantarum 1S-10506 in mice (Rattus norvegicus strain Wistar) in
healthy elderly group had significant difference toward CD4+ (p < 0,05), it was no significant difference toward
IgA (p > 0,05), that was still in homeostatic condition. The giving of probiotic Lactobacillus plantarum 1S-10506
in mice (Rattus norvegicus strain Wistar) in healthy elderly group obtained lipoposaccharide that gave benefit
to the immune response significantly and increased the expression of immune response in IgA marker. In this
study, it was not conducted the controlling to an adult mice. Then, for the next study, the writer hopes for the
other researchers will increase the accurate result because it is needed to differentiate the adult mice and the
elderly one. Hence, it can be known further the difference of the influence of probiotic to immune response in
elderly group.
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