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Abstract. Allergic diseases are the major health problems in the world today. The abnormal structure of
intestinal flora is closely related to the occurrence and development of allergic diseases. The formation
process of intestinal flora structure in early life is affected by various factors such as delivery mode, feeding
mode, addition of probiotics or prebiotics, and heredity, etc. Moreover, the abnormal intestinal flora

structure in early life is an important influencing factor for later allergic diseases. In this paper, the
relationship between early intestinal flora structure abnormality and the occurrence and development of
allergic diseases is discussed in combination with the latest literature.

1 Intestinal microbial composition and
influencing factors

1.1 Intestinal microbial composition

In normal adults, the gastrointestinal tract is home to a
large number of complex microorganisms, known as
intestinal microorganisms. Studies have shown that the
adult gastrointestinal tract contains about 500 ~ 1,000
different kinds of microorganisms, with the number of
bacteria being about 1014, 10 times the number of
human cells, and the amount of gene encoding is more
than 100 times that of human body [1]. Human intestinal
microorganisms are mainly divided into 9 Eumycotas,
namely Firmicutes, Bacteroidetes, Proteobacteria,
Verrucomicrobia, Fusobacteria, Spirochaeates,
Cyanobacteria and Vadin BE97. Bacteroidetes and
Firmicutes account for more than 90% of the total
intestinal flora. Research generally believes that when
the fetus is in the mother's womb, the intestinal tract is
nearly sterile. When the fetus is born and exposed to the
surrounding environment, bacteria enter the neonatal
intestine through the ingestion of vaginal secretion, oral
ingestion, skin contact and air inhalation, and rapidly
colonize and reproduce in the intestinal tract [2,3]. The
first  colonized  microorganisms  were  mainly
staphylococcus, enterobacter, streptococcus and other
aerobic bacteria and facultative anaerobic bacteria. With
the gradual consumption of oxygen, strict anaerobic
bacteria (such as bifidobacteria, bacteroides and
clostridium difficile, etc.) gradually replaces the
dominant position of aerobic bacteria and facultative
anaerobic bacteria and becomes the main dominant flora
and reproduces in the intestinal tract [4]. At about 1 year
old, its intestinal flora structure is similar to that of adults,
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and it is gradually improved in the subsequent 1-2 years
to get closer to that of adults [5].

1.2 Influencing factors of intestinal flora

structure

The structure of intestinal flora is not unchanging, and its
formation process is affected by various factors such as
delivery mode, feeding mode, growth environment, use
of drugs such as antibiotics, addition of probiotics or
probiotics, and heredity.

1.2.1 Delivery mode

The delivery mode determines the microbial community
that the baby is first exposed to after birth, which has a
great influence on the colonization of intestinal
microorganisms in early infants, especially on the
number of bifidobacteria [6-8]. Microorganisms in the
mother's birth canal and skin are the main sources of
bacterial colonization in the intestinal tracts of infants.
Through the analysis of the fecal flora of premature
infants, it is found that the microbial structure of the
digestive tract of infants is related to the microorganism
of the mother's skin (natural delivery) or birth canal
(cesarecan delivery). A large number of studies have
shown that compared with caesarean babies, the
colonization time of bacteroides and bifidobacteria in the
intestines of natural born infants is earlier [9], the
number is higher, and the diversity of intestinal flora is
more abundant [8].

1.2.2 Feeding mode

Feeding modes has important effects on colonization of
intestinal microorganisms in infants. The structure of
intestinal flora of infants with different feeding modes is
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obviously different. Studies have shown that artificial
feeding can delay the colonization time of bifidobacteria
in infants' intestines [10]. In addition, compared with
artificially fed infants, infants who are breastfed have
more lactobacillus and bifidobacteria in their intestines,
and a small amount of clostridium difficile, bacteroides,
enterobacter and staphylococcus [11], and the diversity
of bifidobacteria in their intestines is also higher [12].
The study has found that the bacterial strains in the feces
of breastfed infants are the same as those in the maternal
feces, suggesting that the early microorganisms of
infants are probably derived from breast milk [13].
Special nutrients in breast milk, such as oligosaccharides,
can promote the growth of bifidobacteria and bacteroides,
and inhibit the growth of staphylococcus, enterococcus,
veillonella, clostridium and enterobacteria. Immune
factors and ferritin have strong inhibitory effects on
colibacillus and pathogenic bacteria [14]. Bifidobacteria,
lactobacillus and streptococcus in breast milk can
promote the development of intestinal flora and the
maturation of immune system of infants [15].

1.2.3 Use of antibiotics

Antibiotics can be used to treat intestinal infectious
diseases, but excessive or long-term use can not only kill
pathogenic microorganisms, but also kill beneficial
bacteria in the intestinal tract, leading to intestinal flora
imbalance [16]. The study has indicated that the
proportion of enterobacter, enterococcus and klebsiella in
infants increases during the period of antibiotic use, but
the proportion of bifidobacteria and bacteroides
decreases [17]. At the same time, the diversity of
intestinal flora also decreases and lasts for a certain
period of time [18]. In addition, maternal antibiotic
treatment during pregnancy or lactation may reduce the
amount of bacteroides and bacteria in the infant's
intestinal tract [19].

1.2.4 Environmental and genetic factors

The study has analyzed the intestinal microorganisms of
children in Germany and Finland, and found that the
number of bifidobacteria in the intestinal tracts of
Finnish infants is higher than that of German infants [20].
The number of bifidobacteria in the feces of babies born
in families with larger numbers of people is higher, but
the total number of bacteria is lower. Animal
experiments show that the intestinal microflora structure
of rats in the same cage presents aggregation, while the
intestinal microflora structure of rats in different cages
shows significant differences [21].Studies have shown
that the intestinal flora colonization and structure of
twins are similar, and the number of identical twins is
higher than that of fraternal twins [22]. It is shown that
the formation of intestinal flora structure of infants is
also influenced by environmental factors and genetic
factors.

The key period for the formation of intestinal flora
structure in infants is before 1 year old, and the
formation process of intestinal flora structure is

influenced by factors such as delivery mode, feeding
mode and the use of antibiotics. Therefore, natural
childbirth, breast-feeding and rational and standardized
use of antibiotics are conducive to the normal
colonization and development of intestinal flora in
infants.

2 Intestinal microorganisms and allergic
diseases

2.1 Prevalence of allergic diseases

Allergic diseases are listed as one of the top three
diseases in the 2lst century by the world health
organization (WHO), and they are also regarded as the
major health problems in the world today. Allergic
diseases mainly include allergic rhinitis, asthma, atopic
dermatitis and allergic eczema. In recent years, with the
rapid development of economy and the continuous
improvement of people's living standards, allergic
diseases have been widely prevalent in the world. A
survey in 2003 showed that the incidence of allergic
asthma in children under 4 years old in the United States
was 160% higher than that in the 1980s and 1990s [23].
According to the World Allergy Organization (WAO),
an epidemiological survey of allergic diseases in 30
countries around the World, about 22% of the population
suffers from different types of allergic diseases. The
results of the survey on the prevalence of allergic
diseases among children aged 0 ~ 14 in Beijing,
Chongqing and Guangzhou from 2008 to 2009 showed
that the prevalence of allergic rhinitis in the three cities
was as high as 14.46%, 20.42% and 7.83%. The
prevalence of allergic asthma was 3.15%, 7.45% and
2.09%, respectively. The prevalence rate of eczema was
20.64%, 10.02% and 7.22%, respectively [24]. Therefore,
it is particularly important to explore the causes of
allergic diseases and to prevent them.

2.2 Intestinal microorganisms and immunity

Intestinal flora is an important stimulant of the intestinal
immune system. By continuously stimulating the local or
systemic immune response of the body, intestinal
mucosa associated lymphoid tissue (GALT) matures and
the barrier function of intestinal mucosa is enhanced.
Studies have confirmed that the obligatory anaerobic
bacteria, mainly lactobacillus and bifidobacteria, form a
biological barrier of intestinal mucosa epithelium by
binding with the specific receptor on the intestinal
mucosa surface, and assist the organism to resist the
invasion of exogenous pathogenic bacteria, which plays
a significant role in maintaining the normal immune
function of the organism [25]. Although the development
of the organism's immune system is basically completed
in infancy, its immune function is still not very mature
and sound: for example, the phagocytic function of
phagocytes is poor. The immune response of the
organism at this time is mostly the initial reaction, with
slow antibody generation, low titer and weak immune
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ability [26].Therefore, when a baby is born, its intestinal
flora is constantly colonized with its contact with the
microorganisms in the mother's skin, vagina and the
external environment. This process is essential for the
differentiation and maturation of the organism’s immune
system.

2.3 Intestinal
diseases

microorganisms and allergic

2.3.1 Difference in intestinal flora between allergic
children and healthy children

Studies show differences in intestinal flora between
children with allergic constitution and healthy children.
Bjrksten et al. [27] analyzed the bacterial flora in the
feces of the 2-year old children in 29 cases of Estonia
(low incidence region) and 33 cases of Sweden (high
incidence region). It was found that the number of
lactobacillus and bifidobacteria in the intestines of
allergic children was low, while the proportion of aerobic
bacteria such as escherichia coli and staphylococcus
aureus was increased. And lactobacillus in children's
feces in Estonia is more common than that in Sweden.
Yong et al. [28] analyzed the type of bifidobacteria in
infant feces in high incidence area (UK) and low
incidence area (New Zealand)of allergic diseases, and
found the infant feces in low incidence area were all
found to contain infantile bifidobacteria, while infants in
high incidence area were not completely so. Other
studies have shown that bifidobacterium longum,
bifidobacterium bifidum and pseudomonas bifidum can
induce the expression of CD83 in fetal umbilical blood
dendritic cells and induce Th2 immune response, and
infantile bifidobacteria has no such effect. Kalliomki et
al. [29] analyzed the intestinal flora structure of infants
using quantitative fluorescence in situ hybridization, and
found that clostridium was higher in the feces of allergic
infants compared with normal infants, while
bifidobacteria was less. In conclusion, in the study of
intestinal flora in allergic children and normal children,
different intestinal flora structures may be different.
However, all the studies on intestinal flora of allergic
children suggest that the number of bifidobacteria in
feces of allergic children is reduced or the type of
bifidobacteria is different from that of normal children.

2.3.2 The microbial community structure in early life
may be an important factor in the development of
late allergy

The etiology of allergic diseases mainly includes genetic
factors and environmental factors. As it is impossible for
human gene phenotypes to undergo significant variation
in a short period of time, the evidence-based data shows
that environmental factors are the main reason for the
increased incidence of allergic diseases in recent years
[30]. “Hygiene hypothesis" [31] believes that the
"excessive hygiene" living environment and better
hygiene conditions in early life lead to the reduction of
microbial exposure, which is closely related to the

increased risk of allergic diseases. The natural immunity
induced by pathogenic microorganisms can induce the
release of Thl cytokines, while the immune response of
newborns is mainly Th2. So exposure to microorganisms
early in life can stimulate the differentiation of Thl cells
of infants, making Thl / Th2 achieve balance. This can
prevent the excessive stimulation of relatively excessive
Th2 cytokines to B cells causing increased IgE, thereby
reducing the incidence of allergic diseases. On the
contrary, the occurrence of allergic diseases may be
attributed to the low level of microbial exposure in early
life, and the exposure of microorganisms in early life has
a decisive effect on the composition of intestinal flora
structure [32]. Therefore, the composition of infant
intestinal flora structure may be an important factor
affecting the development of allergic diseases in later life.

Recent studies have shown that the decrease in the
structural diversity of intestinal flora has occurred in
children with allergic asthma in early life [32]. Other
studies have shown that infants with frequent exposure to
endotoxin and more family members have richer
intestinal flora structure, while the increased diversity of
intestinal flora in early life can prevent the occurrence of
allergic diseases or reduce the occurrence of allergic
symptoms [33]. The normal colonization of intestinal
flora can be affected by delivery mode, feeding mode
and the use of antibiotics. Antibiotics can lead to changes
in the structure of intestinal flora, resulting in the
imbalance of immune homeostasis in the organism,
leading to allergic diseases and long-term changes in the
structure of intestinal flora [34]. The results of animal
experiments have shown that the intestinal flora structure
of newborn mice has changed after using vancomycin
and are more prone to allergic asthma [35]. Population
studies indicate that the occurrence of asthma in later life
can be predicted by the species of clostridium XIVa and
the subgroup of fragile bacillus in the feces of newborns
[36]. A cohort study with large samples in Norway has
showed that the incidence of allergic eczema and
conjunctivitis at age 3 is lower in children born to
mothers who take probiotic dairy products during
pregnancy than in the control group [37]. Other studies
have shown that probiotics such as lactobacillus and
bifidobacteria can improve the composition of intestinal
flora structure, and can alleviate allergic symptoms and
prevent allergic diseases by inducing the production of
Thl cytokines [38]. Therefore, the intestinal flora
structure during infancy and even during pregnancy has a
vital influence on the occurrence of late allergic diseases.

3 Prospects

In recent years, with the continuous development of
intestinal metabonomics, genomics and proteomics, the
role of intestinal microorganisms in maintaining the
health of the organism has become increasingly clear,
and people have gradually realized the importance of
maintaining the structural balance of intestinal flora.
Infancy is a critical period for the formation of intestinal
flora structure, and its formation process is affected by
factors such as infant delivery mode, feeding mode and
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the use of antibiotics. A number of studies have shown
that the intestinal flora structure of children with allergic
diseases is significantly different from that of normal
children. It is found that the intestinal flora structure of
infants may be closely related to the occurrence of
allergic diseases, and the intestinal flora disorder of
infants may be an important predictor of allergic diseases
in later life. Therefore, we should further explore the
relationship between changes of  intestinal
microorganisms in early life and late allergic diseases,
and reduce the incidence risk of allergic diseases through
targeted adjustment of intestinal microorganisms. At the
same time, probiotics also show positive significance in
adjusting the structure of intestinal flora and preventing
allergic diseases, providing new research direction for
the prevention and treatment of allergic diseases, but
large sample studies are still needed to provide evidence
support.
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