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ABSTRACT

The actual functioning of the intestinal tract of chicken and its wellbeing are key elements in determining chicken health
and performance. Many complicated mechanisms are engaged in the adaptation of gastrointestinal tract functioning and
wellbeing. The intestinal tract of chicken is heavily colonized with microbes, which directly interrelate with the host. The
gut microbiota has been displayed to principally influence chicken well-being via several functions in relation to diet,
immune response, and other physical indices. Intestinal microbiota assists by supplying nutrients from low nutritious
feeds and moderating the growth of gastrointestinal tract and immune functions. In response, host delivers a lenient
environment and nutrients for microbial establishment and development. Modifying the intestinal microbiota may help
the host in terms of good health and proper functioning. The idea of administering favorable microorganisms to the feed
has led to the advancement of feed additives especially prebiotics and probiotics. The intestinal microbiota is quickly
variable by feed, antibiotics, contamination by microbes, and other host and environmental factors. The capability to
deliberately influence the intestinal microbiota by supplying nutritional elements, moderating host immune system,
inhibiting microbial gut establishment, or increasing gut barrier function has led to many new techniques to inhibit
disease chances, however, it led to enhanced weight gain, carcass production and feed conversion ratio (FCR).
Moreover, the application of genomics (next-generation sequencing platforms and sequence database) will be
economical, easy to use, and capable of dealing with the nature of poultry and the food safety requirements.
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INTRODUCTION
Optimum intestinal health is of prime

importance to animal performance as well as animal
health. There seems to be a correlation in animal
performance and a “healthy” gut of animal Liu et al.
(2019). The basic purpose of the healthy gut is to modify
physical homeostasis that delivers the host capability to
resist pathogenic stimuli Guo et al. (2020). Intestinal
health includes physical, biological, and physiological
processes that collaboratively work together to retain
intestinal homeostasis. By maintaining the intestinal
homeostasis, a healthy intestine also controls other
systems of body as well that enable the animal to resist
pathogenic stimuli Celi et al. (2017); Bortoluzzi et al.
(2019). The gastrointestinal (GI) tract of chicken is
exposed to exogenous microbes instantly after hatch and
subsequently, it turns into a suitable environment for
dense microbes containing mostly the anaerobic
microorganisms. As chicken matures, these microbes
become very divergent until it attains a comparatively
active state Yang et al. (2019); Blanch et al. (2020). In

comparison to other animals, chicken has a smaller
gastrointestinal tract and rapid digesta passage. Such
anatomical character chooses diverse gut microbes in
chicken than other animals Zheng et al. (2019); Zhang et
al. (2020). There are wide correlations of these gut
microbes with animal host, diet, and similar relations
between specific intestinal microorganisms that have
intense impacts on chicken nourishment and well-being
Taylor (2014); Zhou et al. (2020). Upcoming chicken
production is dependent upon understanding the
relationship among the intestinal microbes and host
performance, that regulate the homeostasis Rubio (2019);
Zhou et al. (2020). This review described the host-
microbe relations, microbe-diet relations, microbe-
immunity relations, and microbe-microbe relationship in
the chicken intestinal tract.

Chicken intestinal microbiota and its establishment:
The microbiota in the GI tract of chicken is a diverse
population of microorganisms mainly composed of
bacteria Kairie et al. (2013); Polansky et al. (2016); Ding
et al. (2017). Generally, these microorganisms in the
intestine can be classified into pathogenic and commensal
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populations. Pathogenic populations may be involved in
the induction of infection, intestinal degeneration, and
toxin production. Commensal populations may be
involved in vitamin synthesis, a stimulus for immune
system via non-pathogenic means, and prevent the
establishment of pathogenic microorganisms Jeurissen et
al. (2002); Smith et al. (2014). Microbial populations can
be categorized into luminal and mucosal populations, and
mucosal microbiota may be further subdivided into
epithelial or cryptal Ewing et al. (1994); Roberts et al.
(2015). Luminal bacteria are synchronized by the influx
of nutrients from the diet, passage rate of intestinal
contents, and movement of antimicrobial substances.
Mucosal bacteria are synchronized by their capability to
attach to the enterocyte, the amount of mucin production
and emission by goblet cells, and the quantity and
specificity of IgA secretion Jeurissen et al. (2002); Smith
et al. (2014). Normally, the chicken small intestine is
occupied by the Lactobacillus, Enterococcus, and
Clostridium, with some bacteria from the family
Enterobacteriaceae Bjerrum et al. (2006); Gong et al.
(2007). The ceca contain a wide variety of bacteria,
including Bacteroides, Bifidobacterium, Clostridium,
Enterococcus, Escherichia, Fusobacterium,
Lactobacillus, Streptococcus and Campylobacter genera
Gong et al. (2002); Bjerrum et al. (2006); Gong et al.
(2007).

Changes in inter-region environments direct the
establishment of particular microbes Bortoluzzi et al.
(2019). Such environments contain available substances
for development, redox potential, pH, digesta passage
time, and anti-microbial excretions. Similarly, the intra-
region difference in environments participates in
alterations detected between, for example, luminal and
mucosa-linked inhabitants Awad et al. (2016). Epithelial
cells, that establish cellular obstruction among tissues and
the intestinal microbiota of host, exhibit a diversity of
substances, like transmembrane proteins, which can
detect microbial adherence Ribet and Cossart (2015);
Zanu et al. (2020). Several communications among the
host cells and microorganisms take place, which,
normally, strengthen their mutually beneficial association
but may be broken by host or microbes for their personal
benefit Allaire et al. (2018). For gut bacterial studies,
caecum is regularly focused on poultry as caecum has the
biggest bacterial inhabitants. There is an overall
agreement that pre-caecal GIT areas are mainly colonized
by Lactobacillus spp. with cell concentrations of up to
109 per g of digesta. Cell concentrations and bacterial
variety must increases over small intestine,
predominantly in ileum Oakley et al. (2014). Cell
concentrations in the caecum may increase 1011 per g of
digesta and are mainly colonized by Firmicutes and
Bacteroidetes phyla, with minor colonization from other
phyla. The representatives of the Firmicutes phylum are
Ruminococcus, Clostridium, and Eubacterium genera, but

Bacteroides genus colonized by the Bacteroidetes phylum
Wei et al. (2013); Zuber, Siegert, and Feuerstein (2019).
Caecum composition can be affected by several factors
including host genetics. Kers et al. (2018) defined some
alterations among layers and broiler chickens. Firmicutes
are the supreme abundant phylum in a broiler, whereas in
layers, Proteobacteria are most dominant up to 7 days of
age, afterward, Firmicutes becomes abundant.

Age-linked variations in the microbial
composition of the poultry intestinal have been defined.
Usually, bacterial dominance and variety increase after
hatch Clavijo and Vives-Florez (2018). Oakley et al.
(2014) stated that after hatching on day 7, the intestinal
microbiota was abundant by Flavonifractor,
Pseudoflavonifractor, and Lachnospiracea sequence type
in broiler caecum. On day 21 after hatch, the
Faecalibacterium genus was abundant and continued
consequently over to day 42 after hatch, while Roseburia
dominated and the Lachnospiracea type develops.
Several host-dependent and ecological aspects can affect
the colonization and development of gut microbes Kers et
al. (2018). The instant rearing conditions severely affect
the evolution of chicken intestinal microbes. The study
has revealed that day-old chicks that remain with mature
hen quickly grow a similar caecum microbiota to the hen
at day-7 Prohealth (2017). Genetics and sex may also
affect the gut microbial population Kers et al. (2018).
Moreover, environmental components, like
accommodation, litter material, and nutrition, disturb gut
bacterial populations Wang et al. (2016); Bortoluzzi et al.
(2019).

Constituents of healthy gastrointestinal system:
Intestinal health discusses several physical and biological
functions that together preserve the intestinal homeostasis
Kairie et al. (2013); Polansky et al. (2016). The principal
important role of the healthy intestine is active ingestion
and absorption of feed ingredients Kairie et al. (2013).
The gut must be responsible for an effective obstruction
(epithelial lining) which decreases contact with
environmental toxins and probable pathogenic
microorganisms Zanu et al. (2020). The immune system
is an additional vital functional element of the gut Wigley
(2013); Smith et al. (2014). It also makes available a site
for a variety of microbiota development which offers
another obstruction for the establishment of the pathogen,
also, controls the growth and development of immune
system and delivers nutrients for nourishment of host
Sergeant et al. (2014); Roberts et al. (2015); Guo et al.
(2020). Finally, the gut includes an abundance of
neurons, hormones, and second messengers, therefore it
is believed that it is a major neuroendocrine structure of
body Cani and Knauf (2016); Weber (2017). The
intestinal microbiota has main functional impacts on each
element that assist in retaining intestinal homeostasis.
The gut microbiota helps in the breakdown of undigested
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feedstuff and delivers essential amino acids and vitamins
to the host Blanch et al. (2020). Likewise, microbial end
products, for example, butyrate deliver energy to the
intestinal epithelial cells Sergeant et al. (2014); Polansky
et al. (2016). Healthy intestine offers the microbiota and
structural position for development and attachment of
microbes, substances and nutrients, microbial breakdown
and biological developments, and immunity that enables
the gut microbiota to flourish Oakley et al. (2013);
Oakley et al. (2014), Oakley and Kogut (2016).
Consequently, healthy intestinal microbiota was essential
for optimum growth and development of birds, whereas
an unhealthy microbiota could stimulate intestinal
pathogens, led to be reduced growth and increased killing
rates.

Intestinal microbiota and host interactions:
Widespread collaborations appear among chicken host
and its intestinal microbes (Figure 1). Such collaborations
are established mainly by the exchange of nutrients,
variety of host intestinal morphology, composition, and
immunity.

NUTRITIONAL INTERACTIONS

SCFAs production: The carbohydrates in feed are break
down and absorbed in the upper part of gut, leaving
indigestible carbohydrates and remaining digestible
carbohydrates to microorganisms living in the lower part
of gut Sullivan et al. (2020). Several gut microbes might
break down non-digestible disaccharides,
oligosaccharides, and polysaccharides to their constituent
sugars, fermented by gut microbes, synthesizing short-
chain fatty acids (SCFAs). The SCFAs might be
consumed as a source of energy and carbon by the host
Tellez et al. (2006); Xia et al. (2019). Many parts of the
chicken gut from crop to cecum have such type of
fermentation but mainly proceed in the cecum, which is
heavily colonized with microorganisms. Rehman et al.
(2007). As the birds mature, the above-mentioned
fermentation increases. In cecum SCFAs are not observed
in one-day old chickens. After the establishment of cecal
microbes, the concentrations of these SCFAs become
optimum in 15-day old chickens and persist afterward
Van Der Wielen et al. (2000); Bortoluzzi et al. (2019).
SCFAs are pass through the epithelium in cecum via
passive diffusion and go into several metabolic pathways.
However, it is also stated that SCFAs can control colonic
(colon) blood flow, enterocyte development, and
propagation control mucin production and influence the
intestinal immune reactions Wei and Morrison (2013).

Nitrogen metabolism: Intestinal microbes also
participate in nitrogen breakdown of the host. In
chickens, a cloaca, the gut, urinary, and reproductive
tracts join where urine and feces mix. Due to backward
peristaltic movement in rectum, a little amount of urine
could move to the cecum Zhou et al. (2020). Then cecum

microbes can convert uric acid into ammonia, which
might be utilized and recycled by host for producing
amino acids like glutamine Wei and Morrison (2013);
Zhou et al. (2020). Some amount of alimentary nitrogen
is integrated into microbial cell proteins. Consequently,
intestinal microbes might be a source of amino acids by
themselves Metges (2000); Rubio (2019). However, the
bulk of these microbial proteins are vanished to the host
with the defecation as most of the gut microorganisms in
chickens live in the cecum which cannot break and
absorb protein Yang et al. (2019).

Vitamin: Gut microbes of chicken could also work like a
vitamin (particularly B vitamins) supplier to his host
LeBlanc et al. (2013). Comparable with microbial
protein, many vitamins produced by intestinal
microorganisms are emitted in feces as they are unable to
be absorbed in cecum. But, coprophagic birds (ingest
feces) might help from microbial vitamin production
Blanch et al. (2020). This is proved by a higher vitamin
requirement by birds in wire pens, where coprophagy is
prohibited, than by birds kept on solid floors Tellez et al.
(2006).

Mucin Production: The study has been shown that the
endogenous synthesis of SCFAs stimulates mucus
synthesis and release by intestinal microbiota Sakata and
Setoyama (1995). The optimum amount of mucin
production and emission is indistinct, but it is well known
that there is a crucial balance among production and
break down which directly influences host nourishment
Bortoluzzi et al. (2019). Chickens can also deliver some
nutritious substances to gut microorganisms. Such as,
mucins synthesized by goblet cells are a significant
supplier of nitrogen, carbon, and energy for certain
beneficial and harmful microorganisms Xia et al. (2019).
Limited information exists on mucin consuming
microorganisms of chicken origin, but in other animal
species diversity of microbes can breakdown mucins.
These microbes are capable of attaching to the mucus
layer and release enzymes for mucin breakdown Derrien
et al. (2010). While mucin degradation by these microbes
has not been proved in chicken until now, but these
microbes have been established in GIT of chicken, and it
is practical to consider that some of the gut microbes can
degrade mucins in chickens. Mucin is a leading source of
nutrients for certain intestinal microbes. However,
extreme mucin emission increases endogenous nutrient
losses and affect nutrient absorption. So, by decreasing
the mucus layer, nutrient retaining by the host must be
increased Zuber, Siegert, and Feuerstein (2019). By
preserving healthy microbiota, fewer nutrients are used
into the synthesis of bacterial proteins (mucin), and
mucus viscosity is decreased Killer (2011). Nutrients and
ingredients of diet influence mucin production and
emission rates. For instance, increasing protein in diet
increases the production of proteolytic enzyme and mucin
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breakdown. Thus mucin emission rates are increases to
conserve the homeostatic balance of mucin layer Miyata
et al. (2011).

Microbiota affects intestinal physiology: The
premature period is a life-threatening phase for chicken
development and well-being. The fast-developing
gastrointestinal tract delivers an ideal place for bacterial
establishment Zheng et al. (2019). Meanwhile, gut
microbes also play a vital role in intestinal growth. The
gut microbes characterize a link among useful barrier
functionality, production of favorable nutrients and
proteins, and enhanced energy yield from dietary
constituents with low characteristic potential Zhang et al.
(2020). Removal of the gut microbes entirely is not a
reliable method. As an alternative, attention should be on
supporting the animal to control the intestinal microbiota
so that the fast population fluctuates are avoided, and
balance is sustained. The intestinal microbiota is a
significant source of vitamins LeBlanc et al. (2013) and
causes a breakdown of several nitrogenous compounds
plus performing a barrier to establishing pathogens. The
gut microbes perform the role of corresponding
exogenous suppliers. Participants of intestinal microbiota
are capable to produce vitamin K and water-soluble
vitamins B Davila et al. (2013). The gut microbiota
participates in many physical processes Marchesi et al.
(2016). For example defensive functions (pathogen
dislodgment, competition for nutrient and receptor, and
synthesis of antibacterial factors), fundamental functions
(GIT defenses, IgA production, strengthening of tight
junctions, and development of immune system) and
metabolic functions (ferment indigestible feed deposit,
vitamins synthesis, intestinal cell diversity and
propagation, absorption of ion) Yitbarek et al. (2019).
Many metabolites synthesized by the microbes encourage
the neuroendocrine cell in the gastrointestinal tract and as
a result, the microbes play a significant role in endocrine
limitation of GIT functionality. Gut microbes control the
homeostasis of host by participating in optimum
ingestion and absorption, energy metabolism, mucosal
contaminations inhibition, and immune system
modification Willing and Van Kessel (2010). Intestinal
microbes can also influence the gut morphology of
chicken. Villi are smaller, and crypts are thinner in
intestine of germ-free birds or those birds inhabited with
fewer microorganisms Forder et al. (2007). Feed
supplementation of probiotic species such as Bacillus
subtilis, Lactobacillus acidophilus, and Saccharomyces
cerevisiae may increase the height of villi in duodenum
and villi height to crypt depth proportion in the ileum of
chicken Chae et al. (2012); Sullivan et al. (2020).
Likewise, the addition of prebiotics in a feed like mannan
oligosaccharide and fructooligosaccharide or soybean,
fermented cottonseed, and rapeseed meal also causes the
increased villi length and villus height to crypt depth

proportion in intestine of poultry Sun et al. (2013); Xia et
al. (2019). These changes are not due to direct influence
of feed additives but indirectly influenced by the
modification of intestinal microbe’s structure. Gut
structural modification can result in infections caused by
intestinal pathogenic microbes. For example, birds with
C. perfringens and Eimeria spp cause necrotic enteritis
had considerably decreased villi length and villus height
to crypt depth proportion in contrast to controls birds
Golder et al. (2011). The action of gastrointestinal
enzymes can be influenced by intestinal microbes as well.
Nutrition that can induce fluctuations in gut microbes can
also effect gastrointestinal enzyme action. For example,
the functions of amylase and protease enzymes are
prominent in chickens fed with diets having cottonseed
meal or fructooligosaccharides Sun et al. (2013). It was
determined that these diets encourage specific microbes
like Bifidobacterium and Lactobacillus which can
increases the gastrointestinal enzyme activity, while
reducing the number of some microbes like Escherichia
coli which can either influence the gastrointestinal
enzyme emission or release proteolytic enzyme to reduce
digestive enzymes Sun et al. (2013).

Many factors for example modifications in
nourishing practices, imbalanced nutrition like excess of
protein, starch or fructose Belanche et al. (2012), thermal
stress, overloading of birds and bad management and
sanitization Schmidt et al. (2011), may cause the damage
to gut microbiota, that affects the function of host native
defense system. Therefore, a healthy, constant, and
variable gut microbiota is mandatory to sustain optimum
GIT functions. Microbiota configuration and metabolites
formed by the microbes are significant for the
conservation of optimum intestinal wellbeing Rinttilä and
Apajalahti (2013).

Microbiota and immunity: As a major structure of the
mucosal immune system, gut has developed to perform
dual essential roles: nutrient absorption and microbial
resistance. Gut immune system comprises of healthy
mucosal layer, firmly connected epithelial cells of
intestine, released solvable antibody (IgA), and
antibacterial peptides Yitbarek et al. (2019). It is
recognized that a favorable bacterial population plays a
significant role in sustaining normal homeostasis,
modifying the immune system, and manipulating organ
growth and metabolic rate of host Sommer and Backhed
(2013). There are limited studies in chickens relating
collaborations among microbiota and immune reaction.
Forder et al. (2007) defined a distinction mucin profile
and more quantities of goblet cells in the gut of
conventionally raised chickens. Besides, the microbes-
free birds have changes in gut lymphocyte and lymphoid
cellular subdivisions paralleled to conventional birds.
Moreover, the variety of poultry intestinal microbiota has
been revealed the effect of the density of the T-cell
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receptor in GIT and spleen Mwangi et al. (2010).
Additionally, to regulating the synthesis of chemokines
and cytokines and manipulating the T-cell of gut, gut
microbes also modify B-cell reaction and antibody (IgA)
synthesis Yitbarek et al. (2019). IgA released in lumen
perform a significant function in microbes attachment
and exclusion, and bacterial modification of IgA
homeostasis is, relatively, reliant on host protein planned
cell death 1 (PD1) conveyed on T follicular helper cells
in the germinal center Kawamoto et al. (2012). Intestinal
microbes also control the synthesis of antibacterial
peptides in intestinal epithelial cells that contain defenses,
which quickly deactivate the microbes. Intestinal immune
homeostasis is sustained by a composite cell network and
their released solvable products Kamada et al. (2013).

Bursa of Fabricius is the dominant position of B-
cell growth, which is an exceptional feature of the poultry
immune system. In mammals, bone marrow is the site for
B cell maturation. The bursa of Fabricius is an extension
of GIT and is familiar to be populated with
microorganisms just after hatching Sommer and Backhed
(2013). These microorganisms can perform as foreign
particles or encourage the synthesis of cytokines,
enhancing the propagation and development of bursal B-
cells. While the bursal duct is ligated before emerging,
birds produce the natural antibody, indicating that gut
microorganisms might have systemic impacts on
pathogenic resistance via this structure Ratcliffe (2006);
Zhang et al. (2020). The advanced study should be done
to conclude if gut microorganisms perform a better
function in B cell growth in chickens paralleled to other
animals because of their close relationship with the bursa
of fabricius. Other constituents of the gut occasionally
measured as innate immune resistance. For instance,
mucins are generated by the gut materials that assist as
lubricants and protectants Ambort et al. (2011). Mucins
offer nutrition and sites for attachment of favorable
microorganisms. Chicken mucins are capable of relieving
the infectious properties of Campylobacter jejuni,
affecting it to accept a beneficial function in poultry
tissues Claus et al. (2011); Bortoluzzi et al. (2019).

Manipulation of intestinal microbiota: Manipulating
the intestinal microbiota may provide favorable beneficial
effects; this is a method for chicken production for
example demonstrated through competitive exclusion
where newborn chicks might be secure against the
establishment by Salmonella enteritidis by treating with
gut contents obtained from mature healthy birds. This
concept of adding beneficial microorganisms to the GIT
has led to the development of prebiotics and probiotics
Stanley et al. (2014); Roto et al. (2015). Besides
prebiotics and probiotics, several non-antibiotic materials
are currently being used in chicken production including
exogenous enzymes Kairie et al. (2013), essential oils
(EO), and organic acids Roberts et al. (2015). Prebiotics

are a non-viable diet component that gives a positive
health benefit to chicken linked with a variety of gut
microbes. Mannan oligosaccharides,
fructooligosaccharides, xylooligosaccharides, inulin, as
well as yeasts, are used as prebiotics Ricke (2015); Xia et
al. (2019); Blanch et al. (2020). Agreeing to the
Microbial Compendium Penton (2015), here exist up to
fifty prebiotics products on sale in the USA through
various do not have a clear mode of action. Prebiotics
increased growing performance, gut integrity, immune
reaction, and favorable microorganisms Roto et al.
(2015). Probiotics are live microbes, which, once added
in sufficient quantities, give a positive advantage to host.
Lactobacillus, Bacillus, Bifidobacterium, Enterococcus,
and Escherichia along with mold are mostly used as
probiotics Roberts et al. (2015; Ricke (2015). Probiotics
enhanced immune reaction, increase intestinal blockade
function, synthesis of bacteriocins, and increase microbes
homeostasis Gaggìa et al. (2010). Synbiotics are
nutritious supplements uniting probiotic and prebiotic
which are more beneficial than prebiotic and probiotic.
Probiotics cannot survive in the gut without a prebiotic;
therefore this is the primary aim of using a synbiotic.
Synbiotics are considered not solitary to present valuable
bacterial inhabitants, but also to stimulate the propagation
of particular endogenous gut microbes Gaggìa et al.
(2010). Synbiotics have been presented to be efficient in
aquaculture as a result of improving the development and
immune reactions in water animal species Huynh et al.
(2017). Diet plays a vital role in influencing the
microbes. Nutritional variations can cause a significant
change in bacterial confirmation in 24 hours. These
bacterial changes can be favorable or unfavorable to the
normal animal functioning Zheng et al. (2019); Zhang et
al. (2020). Some diet constituents induced special
positive effects rather than basic nutrition, indicating the
idea of functional diets. Functional diets can increase the
health and development of birds which eat them
Montalban et al. (2015). Some useful diet constituents
affect the development and metabolic action of the gut
microbes and, thus, its conformation and functions.
Exogenous enzymes have been administered in chicken
feed to increase the digestion of feed and modify the
intestinal microbiota of chicken Adeola and Cowieson
(2011). The constant and healthy gut environment
reduces the establishment of harmful bacterial
populations, improved intestinal blockade function, and
enhanced growing performance Roberts et al. (2015).

The period of molecular biology and
mechanization of the Sanger sequencing technique has
led to innovation and progresses in diagnostics and
biotechnology. The previous Sanger technology used to
study the DNA sequencing, and it ruled the research for
more than 2 decades Arulandhu et al. (2018); Giannenas
et al. (2019). To get better of these techniques, next-
generation high-throughput sequencing (HT-NGS)
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techniques have been developed, as these are fast, cost-
effective, and minimize the manual work Haynes et al.
(2019); Feye et al. (2020). Several programs like Illumina
(Solexa) sequencing, sequencing-by-synthesis 454 Life
Sciences, SOLiD sequencing, and the Ion Torrent
semiconductor sequencing techniques were established
that use their unique detection principles Hanning,
Pendleton, and Souza, (2013); Haynes et al. (2019).
Nowadays, Nanopore sequencing fluorescent resonant
energy transfer and real-time monitoring of PCR are
being reported as third-generation sequencing
methodologies. These technologies have benefits as they
increase the DNA polymerase performance, easily

adaptable, simple, minimize human errors, beneficial for
obtaining the real-time results, and to improve the
chicken production Hanning, Pendleton, and Souza,
(2013); Xing et al. (2019). The sequence-based
(quantification of intestinal microbiota, genes analysis of
metabolic pathway) and function-based (genes selection
for antibiotic resistance, vitamins synthesis) analysis may
be carried out to determine the intestinal microbiota, and
health and disease status of chicken to reduce the number
of harmful microorganisms Zahedi et al. (2019). As for
future aspects, these present technologies and their
possible implementations can be used to enhance poultry
production along with food safety and public health.

Fig.1. Relationship between gut microbiota, host, litter microbiome and diet
Adapted from Taylor (2014)

Conclusions: Intestinal microbiota presently considered
an important constituent of the intestinal environment and
is devoted to as an ignored structure, which participates

in the welfare of host, particularly in nourishment and
disease inhibition. The ability to intentionally manipulate
the microbiota by supplying nutrients, modulating host



Qamar et al., The J. Anim. Plant Sci. 31(2):2021

348

immunity, inhibiting pathogen intestinal establishment, or
improve intestinal barrier function has led to a number of
novel methods to prevent disease, but also led to
improved body weight, feed conversion, and carcass
yield. However, advanced research on chicken gut
microbiota and its relation with host and nutrition can
provide the information required to develop new
approaches that can entirely substitute the antibiotics
growth promotors in advanced chicken production.
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