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The Impact of Probiotics in Respiratory Diseases

Abstract

Probiotics are viable microorganisms that, if adequately administered, confer great benefits to the host
for the prevention or treatment of a wide range of human diseases, including recurrent respiratory tract
infection (RRTI), cystic fibrosis, allergies, and chronic obstructive pulmonary disease (COPD). One of the
current problems is that the overuse of antibiotics during respiratory tract infection has led to increased
resistance to them, which has been demonstrated in numerous examinations that specific lactic acid
bacteria (LAB), one of the key probiotics, against bacterial and viral infections of the respiratory and
gastrointestinal tract, have a protective effect. On the other hand, changes in the gastrointestinal and
respiratory microbiomes, especially lactobacilli and bifidobacteria, lead to an increase in allergies and
asthma and a balance in the microbiome may improve symptoms. Probiotics are able to increase the
number and activity of leukocytes, neutrophils, and NK cells. They can also increase IL-10 expression and
decrease the expression of inflammatory cytokines such as TNF-q, IL-18, and IL-8. In addition, they
maintain high levels of IgA and produce bacteriocin and ruterin that have antimicrobial activity. Without
identifying the specific properties of the probiotic strains and identifying the precise mechanism of their
action, probiotic treatment would only be a large hypothesis because the therapeutic and clinical
outcomes are different. On the other hand, metagenomics have provided information on how the
microbiome interacts with host physiology, leading to new therapeutic targets

Keywords
Lactic acid bacteria, Microorganism, Probiotics, Pulmonary disease, Respiratory disease

This research article is available in Polytechnic Journal: https://polytechnic-journal.epu.edu.iq/home/vol10/iss1/25


https://polytechnic-journal.epu.edu.iq/home/vol10/iss1/25

Polytechnic Journal. 2020. 10(1): 148-156

ISSN: 2313-5727

http://journals.epu.edu.ig/index.php/polytechnic

RESEARCH ARTICLE

PP O1L1 V[T [E[CIHIN]I[C!

JOURNAL

The Impact of Probiotics in Respiratory Diseases

Rafee H. Askandar'*, Nasim Ebrahimi?

'Research Center, Sulaimani Polytechnic University, Sulaimani, Kurdistan Region, Iraq, ?Department Cell and Molecular Biology and
Microbiology, Division of Genetics, Faculty of Science and Technology, University of Isfahan, Isfahan, Islamic Republic of Iran

*Corresponding author:
Rafee H. Askandar,
Research Center, Sulaimani
Polytechnic University,
Sulaimani, Kurdistan Region,
Iraq.

E-mail: rafee.askandar@
spu.edu.iq

ABSTRACT

Received: 14 November 2019
Accepted: 10 February 2020
Published: 30 June 2020

DOI
10:25156/pv10n1y2020,pp148-156

Probiotics are viable microorganisms that, if adequately administered, confer great benefits to the host
for the prevention or treatment of a wide range of human diseases, including recurrent respiratory
tract infection (RRTI), cystic fibrosis, allergies, and chronic obstructive pulmonary disease (COPD).
One of the current problems is that the overuse of antibiotics during respiratory tract infection has
led to increased resistance to them, which has been demonstrated in numerous examinations that
specific lactic acid bacteria (LAB), one of the key probiotics, against bacterial and viral infections of
the respiratory and gastrointestinal tract, have a protective effect. On the other hand, changes in
the gastrointestinal and respiratory microbiomes, especially lactobacilli and bifidobacteria, lead to an
increase in allergies and asthma and a balance in the microbiome may improve symptoms. Probiotics
are able to increase the number and activity of leukocytes, neutrophils, and NK cells. They can also
increase IL-10 expression and decrease the expression of inflammatory cytokines such as TNF-c, IL-1f3,
and IL-8. In addition, they maintain high levels of IgA and produce bacteriocin and ruterin that have
antimicrobial activity. Without identifying the specific properties of the probiotic strains and identifying
the precise mechanism of their action, probiotic treatment would only be a large hypothesis because
the therapeutic and clinical outcomes are different. On the other hand, metagenomics have provided
information on how the microbiome interacts with host physiology, leading to new therapeutic targets.
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INTRODUCTION

According to a panel of international experts, probiotics
are useful living microorganisms that, if adequately
administered, provide the host with some health benefits
(Hill et al., 2014; Joint, 2001). These bacteria often contain
Lactobacillus and bifidobacteria and a wide range of non-
pathogenic lactic acid bacteria (LAB) and E. co/i (Forsythe
2011). Lactobacillus rhammnosus is a human-derived strain
that has received the most studies among probiotics and
has proven beneficial effects on respiratory disorders.
Probiotics are widely added to dairy and food products and
used as supplements (Siro et al., 2008). There is evidence
to show how diet, bacteria, and their interactions with
the immune system affect human health. For example,
fecal microbial therapy (fecal microbiota transplantation
[FMT]) in which transplants the microflora of a healthy
person into a patient with ulcerative colitis (UC) suggests
that the microbiome composition will play an important
role in gastrointestinal infections and microbial repair
can lead to an improvement in the disease. Properties
of probiotics vary greatly depending on the strain, and
even the strain production process affects its specific
properties (Borody et al., 2004; D’souza et al., 2002;
Salminen et al., 1998).
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Probiotics, Prevention, and Treatment

Probiotics have so far been used to prevent or treatment
a wide range of human diseases including antibiotic-
dependent diarrhea, inflammatory bowel disease following
surgical treatment (Salminen et al., 1998), recurrent
respiratory tract infection (RRTI) that is one of the most
prominent causes of child mortality in the world, especially
in children younger than 2 years (Li et al., 2019), cystic
fibrosis (Anderson et al,, 2017), inflammatory bowel
problems such as IBD and IBS, allergy and Clostridium
diffictle (Goldenberg et al., 2017), chronic obstructive
pulmonary disease (COPD) (Carvalho et al., 2019), nerve
inflammation in animal models, reduce pain caused by
inflammation, infection reduction, disease symptom
reduction, reduce the duration of illness (Morimoto et al.,
2005; Oelschlaeger, 2010; Rao et al,, 2009), urinary tract
infection reduction, autoimmune disease reduction, and
reduced crying time in infants with colic (Dinleyici et al.,
2015; Savino et al., 2010).

Probiotics in Asthma and Allergy

The rise in allergic diseases is a major worldwide concern
(Peat etal., 1994). Due to the use of antibiotics and altered
dietary plans in industrialized countries, immunological
tolerance mechanisms in the mucosa are disrupted, leading

©2011-2019, Erbil Polytechnic University, Erbil, Kurdistan Region - ER. Iraq



Askandar and Ebrahimi

to an increase in allergic diseases such as asthma. The
first statistics in developed countries such as Australia,
West Europe, and North America shows that 40% of
the population has asthma, which is alarming for more
people around the world because of the rapid urbanization
(Noverr and Huffnagle, 2005). Various hypotheses have
been proven that alterations in the gastrointestinal and
respiratory microbiomes, especially lactobacilli and
bifidobacteria, lead to increased allergies and asthma. The
results of clinical trials suggest that feeding mothers with
LABs, such as Lactobacillus rhamnosus and fermentum during
pregnancy and early parturition, may be effective in the
treatment and prevention of primary atopic diseases in
children (Asher et al., 20006).

The Mechanism of Action

Although the exact mechanism of the anti-allergic activity
of these bacteria is still unclear, there are potential
hypotheses for these types of responses. Asthma is an
inflammatory disease mediated by T lymphocytes which
are transmitted from one mucosa to another and are often
involved with the mucosal immune system. Probiotics can
balance the response of T cells, leading to a decrease in
Th2 activity. There is also evidence from model systems
that probiotics can induce Treg cell class, thereby reducing
Th1 and Th2 responses, which may be an important factor
in the anti-inflammatory activity of many probiotics
(Forsythe, 2011). LABs can induce systemic responses
that do not require Treg to be exposed to specific
allergens. On the other hand, although probiotic-mediated
Tregs have important effects on immune regulation,
functional changes in dendritic cells (DCs) following the
use of probiotics, especially the ability to induce IL-10
production, are one of the important reasons for these
responses (Foligne et al., 2007). Another study in an
asthmatic mouse model has shown that consumption of
Lactobacillus reuteri and Bifidobacterinm reduces the over-
reactivity of the airways, the number of inflammatory
cells in the bronchoalveolar lavage (BAL) fluid, and
inflammation of the lung tissue (Feleszko et al., 2007;
Hougee et al,, 2010). In addition, probiotics improve the
function of the gastrointestinal mucosal barriers, thereby
reducing the release of antigens through the mucosa. On
the other hand, probiotics directly stimulate the immune
system and induce the production of anti-inflammatory
cytokines, increasing the production of secretory IgA.
Through activation of Treg cells and the activation of
Th1, Th2, and Th12 cells, or changes in macrophage
function, lead to a decrease in allergic responses. For
example, Salva et al. showed that after consumption of
LAB, the profile of BAL cytokines changes, the number
and activity of phagocyte cells, and the level of specific
antibodies against allergens in serum and BAL increase
(Salva et al., 2010).

Probiotics and Respiratory Infections

Attention to the gut microbiome has increased in recent
decades, as it is associated with improved health and in
some cases with increased risk and persistence of some
diseases. The immune system can be directly or indirectly
regulated by the gut bacteria by increasing levels of
extracellular T cells, short-chain fatty acids, increasing
drug tolerance, or controlling inflammation (Samuelson
et al.,, 2015). Upper respiratory tract infections (URIs)
caused by viruses are common health problems in the
human body that burden society, including the need
for health care, absenteeism, reduced school focus, and
increased medical costs. Another problem is that the
overuse of antibiotics in the treatment of respiratory
tract infections has led to increased resistance to
antibiotics (Roca et al., 2015). The need for new and
improved strategies to cope with these diseases has led
to the study of the therapeutic potential of symbiotic
bacteria that induce mucosal immune responses.
Numerous experiments have shown that specific LABs
have a protective effect against bacterial and viral
infections of the respiratory and digestive systems
(Goldin and Gorbach, 2008). For example, the use of
probiotics is associated with a decrease in pneumonia
and viral and bacterial respiratory infections in children,
leading to a decrease in the duration of the common
cold infection. Therefore, there is a need to focus on
identifying microorganisms that are capable of reducing
viral infections early in life (Hatakka et al., 2001;
Hojsak et al., 2010). The nasopharyngeal and adenoid
microbiome is a complex interactive system that the
cause of their altered properties is still unknown, such
as probiotic colonization. The nasopharynx has a variety
of bacteria and viruses (symbiosis and pathogens) that
its microbiome composition differs from that of other
parts of the body. The nasopharyngeal microbiome
is potentially invasive, such as Streptococcus pnenmoniae,
Haemophilus influenzae, Staphylococcus anrens, Moraxella
catarrhalis, and Neisseria meningitidis. In children, the
nasopharyngeal microbiome changes according to
the season and its coexisting cells are associated with
pathogens of AOM (acute otitis media) and cause
infectious diseases in children, and the characteristics
of these strains change with antibiotic use (Pettigrew
et al., 2011) and complex interactions between viruses
and epithelium nasopharyngeal bacteria can lead to the
formation of superinfectious bacteria. It is thought
that the nasopharyngeal microbiome composition may
be effective in protecting against respiratory infections.
As a challenge test, there was a significant difference in
the two genera of nasopharynx (Propionibacterinm and
Neisseria) in infected and uninfected individuals with
human rhinovirus (Allen et al.,, 2014). Interestingly, the
nasopharyngeal microbiome was studied in 60 healthy
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children, and it was found that the microbial pattern
of the microbiome was associated with a decrease in
URI (Biesbroek et al., 2014). On the other hand, the
nasopharyngeal microbiome, especially Streptococcus,
is associated with an increased risk of asthma in
children (Teo et al., 2015), which is why breastfeeding
is recommended because microbial diversity must be
safeguarded (Berrington et al., 2014; Hojsak et al., 2010).

Respiratory Bacterial Infections and Probiotics

By preventing URIs and recurrent respiratory tract
infections (RRTIs), which is one of the most common
causes of hospitalized children (Gentile et al., 2012), the
costs of treatment can be reduced using probiotics that
have been studied in several cases (de Araujo et al., 2015).
Probiotics have been shown to significantly reduce the
risk of respiratory infections and can also be effective in
treating cough, fever, and duration of antibiotic use (Liu
etal., 2013; Rijkers et al., 2010; Vouloumanou et al., 2009).
The following are some examples of the use of probiotics
to treat respiratory infections.

The use of Lactobacillus rhanmosus GG (LGG) alone or in
combination with other probiotics has led to a decrease in
the prevalence of URI in children (Wong et al.,, 2013). On
another study, LGG was reported to be able to block the
binding of Streptococcus pneunoniae to human epithelial cells,
indicating that specific probiotics interact with the pathogens
and could potentially reduce the colonization of pathogens
in the nasopharynx. According to an epidemiological study,
the incidence of RRTI in China is approximately 20%,
which in children can increase the risk of chronic respiratory
diseases in adulthood and cause permanent lung injury
(Chen et al,, 2009; Gentile et al., 2012).

On another study, Bifidobacterium tetraoxane tablets
containing four strains (Béfidobacterium infantis, Lactobacillus
acidophilus, Enterococcus faecalis, and Bacillus cerens) were
used to treatment children with RRTIL. The first three
strains are the major probiotics of the gut and the
cereus groups provide growth conditions for the first
three strains by consuming oxygen and creating an
anaerobic environment. Children with RRTT suffer from
intestinal microbial flora imbalances, and the number
of bifidobacteria and lactobacilli has been shown to be
significantly reduced and the number of E. co/iincreased,
as well as the number of bifidobacteria in the active
stage of the disease is lower than the recovery stage.
After treatment with tetravaccine tablets, the number
of Bifidobacterium and Lactobacillus increased significantly
and microbial balance was established in the gut. The
mechanism of action is that the innate immunity of
the lung tissue against external infections originates from
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the intestinal flora through NOD-like receptors (NLRs),
as well as the intestinal probiotics regulate IgA production
by pulmonary dendritic cells (Clarke, 2014). These
probiotics also increase host resistance to pneumococcal
pneumonia and aureus-derived pneumonia, as animal
experiments have shown that non-probiotic mice have
a significant defect in pulmonary clearance of Klebsiella
prenmoniae (Brown and Clarke, 2017; Gauguet et al., 2015).

Another study found that probiotics are able to increase
the number and activity of leukocytes, neutrophils, and
NK cells. They can also increase 1L-10 expression and the
expression of inflammatory cytokines such as TNF-q,
IL-1B, and IL.-8. In addition, they maintain high levels
of IgA and produce bacteriocin and rutin, which have
antimicrobial activity (King et al., 2014; Oliva et al., 2012)
[Figure 1].

In another example, immune stimulation was induced
by Lactobacillus rhamnosus (Lr05) and (Lr006), and the
resistance to respiratory pathogens such as Streptococcus
preumoniae and gastrointestinal pathogens such as Salnonella
typhimurinm led to a significant decrease in Th1 (INF-y)
and Th2 (IL-6, IL-4, IL-10) in BAL (Salva et al., 2010). In
a subsequent study, Lactobacillus casei was administered for
2 days, with results that increased Pseudomonas aernginosa
outflow from the lungs, increased alveolar macrophage
phagocytic activity, and increased IgA levels in BAL fluid
(Alvarez et al., 2001). The results of case; administration
for 4 months were as follows: Decreased bacterial
viability in nasal wash, increased splenic natural killer cell
activity, and nasal passage mononuclear cells, increased
production of INF-Q and TNF-K by mitogen-stimulated
nasal lymphocytes (Hori et al., 2002). Koizumi et al.
have shown that the treatment of mice with Lactobacillus
pentosus enhances NK cell activity in the spleen and
stimulates NKT and NK1.1-NK* cells to produce INF-y
(Koizumi et al., 2008). Recently, Lactobacillus salivarins and
Lactobacillus fermentum strains have been shown to enhance
the innate and acquired immune response by activating
NK cells and developing Tregs (Perez-Cano et al., 2010).
Bifidobacterium infantis also induces Foxp®* T cells, which
protects mice from infection with Salmonella typhinmurinm
(O’Mahony et al.,, 2008). Thus, there are two branches of
the immune system in which LABs participate and induce
protection against respiratory pathogens. In addition,
a number of LABs, such as Lactobacillus plantarum, are
capable of producing antibacterial compounds that inhibit
the induction of virulence factors in Pseudomonas aeruginosa
(Sanz et al., 2007; Valdez et al., 2005) [Figure 2].

A summary of examples of the use of probiotics in the
treatment of respiratory diseases is given in Table 1.
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Figure 1: Possible mechanisms by which probiotic Streptococcus pneumoniae bacteria modulate the intestinal defense responses
(Tapiovaara et al., 2016a)
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Figure 2: The gut can modulate airway immunity, but it may reflect changes in blood and local immune cells, including T cell subsets
(Mortaz et al., 2013)

Chronic Pulmonary Diseases and Probiotics and is expected to become the third factor in the next

Chronic obstructive pulmonary disease (COPD) is 10 years. Smoking is one of the risk factors for COPD
currently the fourth leading cause of death worldwide  and lung cancer (Rabe et al., 2007; Wu et al., 2018).
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Table 1: Examples of the use of probiotics in the treatment of respiratory diseases

The effect of probiotic yogurt on exercise
performance, respiratory infections, and
gastrointestinal disorders in endurance
swimmers

Use of four strains of Bifidobacterium
tetravaccine (Bifidobacterium infantis,
Lactobacillus acidophilus, Enterococcus
faecalis, and Bacillus cereus) for the treatment
of children with RRTI

The effect of Lactobacillus rhamnosus on
modulating the immune system response and
reducing respiratory diseases

Increased cellular immunity and decreased
titers of influenza virus in mice fed
Lactobacillus casei

Induced regulatory T cells, protective against
NF-«B stimulating pathogens

Oral nutrition of Lactobacillus rhamnosus in
COPD and cigarette smoking rats

Use of probiotic yogurt reduced the number of respiratory infections Mortaz et al.,
and reduced the duration of some symptoms such as wheezing and 2013, Gerritsen
earache etal., 2016
After treatment with tetravaccine tablets, the number of Bifidobacterium  Schuijt et al.,
and Lactobacillus was significantly increased and microbial balance 2016, Gauguet
was established in the gut, and these probiotics also increased host etal, 2015

resistance to pneumococcal pneumonia and aureus pneumonia

Resistance to respiratory pathogens such as Streptococcus
pneumoniae and gastrointestinal pathogens such as Salmonella
typhimurium, dramatic decrease in Th1 (INF-y) and Th2 (IL-6,
IL-4, and IL-10) in BAL

Consumption of Lactobacillus casei for 2 days increased Pseudomonas

aeruginosa outflow, increased alveolar macrophage phagocytosis
activity, and increased IgA levels in BAL fluid. Casein administration

for 4 months resulted in decreased bacterial viable titers in nasal wash,

increased spleen NK activity, and nasal passage mononuclear cells,
increased production of INF Q and TNF K by mitogen-stimulated nasal
lymphocytes

Salva et al., 2010

Hori et al., 2002

Bifidobacterium infantis induces Foxp3 T cells, which protects mice O’Mahony et al.,
from infection with Salmonella typhimurium 2008

Feeding with Lactobacillus rhamnosus increased IL-10 levels in BALF Carvalho et al.,
and SOCSS in lung tissue compared to controls. 2019

Probiotics induce an anti-inflammatory state, and rhamnosus enhances
mRNA levels for TLRS (one of the most important sites in COPD-
induced CS [smokers]) and pro-inflammatory transcription factors such
as NFKB and STAT3 compared to controls. At an acceptable level

The effect of probiotics on prevention of
common cold

Probiotics in the management of pulmonary
diseases

Probiotics have a moderate effect on reducing colds

Probiotics have no effect on asthma

Lehtoranta et al.,
2012, Tapiovaara
etal., 2016

Mortaz et al., 2013

Probiotics reduce COPD-related cytokines and balance
transcription factors that regulate the production
of pro- and anti-inflammatory molecules. They also
transmit inflammatory cells to the lungs and regenerate
lung tissue, such as alveolar enlargement, increased
collagen deposition, and mucus secretion in the lung.
Nutrition with Lactobacillus rhamnosns increased IL-
10 levels in bronchoalveolar lavage fluid (BALF) and
suppressor of cytokine signaling-3 (SOCS3) in lung
tissue compared to controls. These findings indicate that
probiotics induce an anti-inflammatory state and it has
been hypothesized that L. rbamnosus enhances mRNA
levels for Toll-like receptors (TLRs), one of the most
important factors in COPD induced by smokers and that
pro-inflammatory transcription factors such as NFKB
and STAT?3 are at acceptable levels compared to controls
(Carvalho et al., 2019).

Colonization of the Upper Respiratory Tract with
Probiotics

So far, little research has been done on the colonization
of the upper respiratory tract with probiotics.
Examples of these examinations, the type of probiotic
supplement used, the duration of treatment, and

the rate of colonization are presented in Table 2
(Tapiovaara et al.,, 2016a).

Cystic Fibrosis (CF) Disease and Probiotics

Cystic fibrosis (CF) is a genetic disease caused by a
mutation in the fibrocystic transmembrane regulator
gene that results in the deficiency or absence of CFTR
proteins in the apical membrane of the gastrointestinal
and respiratory epithelial cells (Li and Somerset, 2014).
Disruption of the CFTR results in dehydration and
mucus adhesion, which can cause inflammation and
chronic infections and eventually destroys lung function
(Li and Somerset, 2014; Rogers et al., 2010). Disorders in
the gut microbiome can also cause many inflammatory
diseases, including inflammatory bowel disease (IBD),
irritable bowel syndrome (IBS), allergies, and airway
inflammation (Gollwitzer and Marsland, 2014; Whelan
and Quigley, 2013). Probiotics have a variety of ways to
affect microbiome composition or function, host epithelial
change, and immune responses and it has been suggested
that in CF, probiotics can help restore the intestinal
microbial balance that has been used following repeated
use of antimicrobial drugs to prevent and treat respiratory
diseases (Rogers et al., 2010).
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Table 2: Examples of the examinations, the type of probiotic supplement used, the duration of treatment, and the rate of

colonization

Stability of colonization Stjernquist-

Healthy volunteers
Average age: 38 years

Swab samples of
tonsils after each oral

Number: 6 absorption

Children scheduled for tympanostomy Swab sample of tongue
Age: 0.5-5 and nasopharynx,
Number: 19 10 days

Young adults scheduled for RDBPC

tonsillectomy tissue samples,
Average age: 24.5 3 weeks

Number: 57

Healthy middle-aged adults Nasal spray,

Age: 54-30 rhinopharyngeal swabs
Number: 20 for 3 days

Children scheduled for adenotomy RDBPC

Mean age: 37.8 months Adenoid samples for 3
Number: 31 weeks

Children scheduled for tympanostomy RDBPC

Mean age: 31 months MEE samples for 3
Number: 13 weeks

L. plantarum (2 x 10" cfu)

S. salivarius K12 (1.7 x
101 cfu)

LGG (2 x 10" cfu) or
multispecies LGG, Lc705,
PJS, BB12

Salivarius 24SMBc
(8 x 10° cfu)

for8 h

33% cloned

30—40% colonization

in different treatment
groups

95% colonization, 55%

remaining for 6 days

Desatnik et al.,
2000

Power et al.,
2008

Kumpu et al.,
2013

Santagati et al.,
2015

LGG (8-9 x 10° cfu) x 2S.

LGG (8-9x 109 x 2

100% colonized in
LGG group

Swanljung et al.,
2015

21% colonization in
LGG group

Tapiovaara et al.,
2014

RDBPC: Randomized, placebo-controlled, prospective clinical trial

CONCLUSIONS AND OUTLOOK

According to the reports on the beneficial effects of
probiotics on the treatment and prevention of respiratory
diseases, however, there are still unsolved or ambiguous
issues, some of which are outlined below.

It is not yet known which immune cells are the most
important target for probiotic activity. In addition, there is
currently no rational way to use probiotics for the treatment
of pulmonary diseases. For select more effective strains
or a combination of them in order to modulate immune
response and treatment, we need more knowledge in the
field of the gastrointestinal microbiome in patients with
pulmonary disorders such as allergic diseases and even
healthy neonates. For example, LAB strains differ in their
ability to induce IL-2 in human dendritic cells (DCs) and
consequently in DC cells producing DC-dependent INF-y,
therefore, the question of which strains of bacteria to use
is still unclear (Harrington et al., 2005).

Because probiotics alter the composition or activity of the
gastrointestinal microbiome, we need to obtain information
about the culture of the gastrointestinal microbiome,
not just the fecal samples (Mortaz et al., 2013). Although
probiotic strains have a wide range of safety and therapeutic
effects, there are reports that probiotics have no effect
on asthma, which may be due to different observations.
It is important to note that according to experiments
by Kuitunen et al., the use of probiotic supplements by
pregnant mothers and their protective effects from allergic
diseases in their offspring are observed only in the type of
cesarean delivery (Kuitunen et al.,, 2009).

In another trial, it has been reported that probiotic
treatment can only be useful in the patient population
(people with abnormal microbial flora). There is also
conflicting information in this area, as reported in a study
that the beneficial effect of probiotics in combination
is less than ecither alone (Forsythe, 2011). While another
study of the effect of traditional and industrial kefir on
the secretion of IgA and IgG and modulating the immune
response, it has been shown that a mixture of different
strains (traditional kefir) is best used for treatment with
probiotics (Davras et al, 2018). The therapeutic effects
of probiotics may be related to the growth phase of the
bacterium and there are few studies in which probiotic
therapy has been performed for a long time. In a study
of mice, it was found that the immunological effects of
probiotics in the non-digestive system disappear with
long-term treatment. Based on the findings, it is clear that
without identifying the specific properties of the probiotic
strains and identifying their exact mechanism of action,
probiotic treatment would only be a large hypothesis
because the clinical and therapeutic results are different
(Forsythe, 2011). High-quality evidence is not currently
available to suggest a specific species or strain of probiotics,
the amount and duration of treatment (Forsythe, 2011). On
the other hand, metagenomics has provided information
on how the microbiome interacts with host physiology,
leading to new therapeutic targets (Tapiovaara et al,
2016b). Concerning the safety of probiotics, this article
states that LGG safety has been studied since 1989 with
few reports of infection caused by probiotics such as
bacteremia, endocarditis, and internal organ abscesses.
These infections are very widespread and most people
are at risk or affected by immune deficiencies (Salminen
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et al., 2002). As reported in Othman et al, 2008, there
have been no reports of toxicity, adverse events, infection,
and induction of resistance by probiotics in China so far.
Therefore, if probiotics need to be used as a treatment,
trials should be performed in several treatment centers
and on a larger scale. Because reports of the benefits
of probiotics in the treatment of respiratory problems
vary in quality and may be at risk of being biased and the
magnitude of the actual positive effect due to the diversity
of individuals in the intervention and placebo groups is
still unclear, more experiments are required. Given the
differing views and statistics of the impact of probiotics
on respiratory diseases, it is recommended that physicians
use probiotics to treat respiratory diseases, since reports
of effectiveness are more than reports of ineffectiveness.
Furthermore, even if they are not effective, the probiotics
will not cause any side effects for normal people because
of the safety of probiotics.
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