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Abstract

Chickens' general well-being and productivity depend heavily on their gut health. It
describes how well the gastrointestinal system functions and the complex interactions it has with
microbial communities. In order to optimize the chicken's digestive tract, this paper examines the
importance of gut microbiota, highlighting the ways in which these microbes support
performance, health, and resistance to disease. The intricate microbiome found in the gut is
important for immunological response, digestion, and nutrient absorption. It is crucial to
comprehend gut health since, even in the absence of obvious symptoms of illness, it can have a
direct impact on hen performance. This can be accomplished in a number of ways, including by
offering a well-balanced diet high in fiber, probiotics, and prebiotics. These elements encourage
the development of advantageous bacteria, which enhances the hens' general health and
performance. The chicken's digestive system depends on its gut flora. Poultry farmers can
improve the well-being and output of their flocks by comprehending its function and putting
prevention measures in place to keep the microbiota steady.
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Introduction: gut microbiota. Humans depend on poultry,
such as laying hens and broilers, as a source
Gut microbiota function in chicken of animal food. The most important organ in

the process of poultry nutrition absorption is

Poultry's digestive systems are home to a the gastrointestinal system (1).

diverse microbial population known as the
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The unique design of the avian gut is due to
the special feeding species, which gives it
the ability to better utilize food and derive
more energy and nutrition from it(2). Most
of the work has focused on the gut structure,
intestinal flora, and its function concerning
mammals; Few research has examined the
composition and function of the lower
gastrointestinal tract, biogas regeneration, or
the impact of microbial fermentation in male
fowl (3).

Since the gut microbiota is a unique member
of the community of microbes, there has
been a lot of interest in its significance in
maintaining human health (4). A multitude
of factors environmental conditions, age,
nutrition, and host genetics all affect how
the gut microbiota develops and is acquired
in chickens. All have an impact on the
microbiota composition, which varies
significantly among individuals (5). A
complicated synergistic link exists between
the chicken digestive system and the gut
microbiota, and the latter is essential for
preserving the homeostasis of the digestive
system (6). The gut microbiota can affect the
function and appearance of the digestive
system as well as the host's growth and
development (7).

According to a number of studies, the gut
microbiota can support the growth of the
chicken's digestive system, enabling it to
more easily adjust to various dietary and
lifestyle patterns. Additionally, it can
encourage the host's healthy growth (8). For
instance, antibiotics that disrupt the gut
microbiota will impact the growth of hens
and cause inflammation and intestinal
damage (9). Therefore, during animal
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production, it is simple to ignore the avian
digestive system and its composition and
function, which could potentially affect the
gut microbiota's makeup. In order to
comprehend the ways in which the gut
microbiota affects the development of the
avian digestive system and support the
healthy growth of chickens, this review
outlines the relationship between the gut
microbiota and the structure and function of
the chicken's digestive system at various
ages and modes (10,11).

Poultry's general health and well-
being are greatly influenced by the condition
of their digestive systems. The complex
gastrointestinal ~ tract controls  poultry
digestion, nutrient absorption, and immune
response. For the best potential
development, performance, and disease
resistance in chicken production, gut health
must be maintained (12,13). This scientific
introduction aims to investigate the
significance of poultry gut health, how it
affects productivity, and methods for
improving gut health. It should be noted that
the data shown here is derived from the most
recent studies (14).

The ecology of bacteria, viruses, fungi, and
protozoa that makeup poultry gut microbiota
is diverse. These microbial communities
promote the host's immune system growth,
digestion, nutrient metabolism, and
protection against pathogens by cooperating
with it(15). Food, genetics, management
practices, Additionally, the gut microbiota's
diversity and composition are influenced by
environmental variables. Dysbiosis, Poultry
performance and gut health may suffer from

an imbalance in the microbial community
2
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brought on by modifications in the gut
microbiota. (16,17). (Figure 1)

It's crucial to keep your gut flora healthy for
poultry production. A diverse and balanced
microbiome aids in the process of nutritional
absorption and digestion, enhancing growth
performance and feed efficiency. Besides,
the gut flora has a big impact on the immune
system's development and maturation
(18,19). The microbial population competes
with pathogenic microbes for resources and
adhesion sites, improves the function of the
gut barrier, and promotes the synthesis of
antimicrobial peptides. Therefore, improved
disease resistance and a decreased need for
antibiotics in poultry production are both
facilitated by a healthy gut flora (20).
Antibiotics' Effect on Chicken Gut Health
Gut health in poultry is essential for their
growth and overall well-being, but several

antibiotics as growth promoters in chicken
production one significant problem.
Antibiotics have been widely used to
increase bird development rates and prevent
infections for a long time (21). However,
bacteria that are resistant to these antibiotics
have emerged as a result of their overuse
and abuse (22) Both the health of the bird
and human health are seriously threatened
by the spread of these resistant germs
through the environment and food chain. In
response to this growing worry, laws have
limited the use of antibiotics in animal
agriculture. (23,24). Consequently, the
poultry industry is now exploring alternative
methods to support gut health, such as
probiotics and improved nutrition, to ensure
both the safety of the animals and the health
of consumers (25).
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Figure (1) Environmental factors for production of Chicken Gut Microbiota(17)
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Antibiotic substitutes for the gut health of
chickens

Probiotics, prebiotics, and organic acids
have gained attention as viable alternatives
to antibiotics for enhancing gut health in
poultry. When given in enough amounts,
probiotics which are defined as live
microorganisms benefit the host's health
(26,27). These advantageous bacteria
enhance gut health by competing with
harmful microorganisms, modulating the
immune response, and  synthesizing
antimicrobial substances (28). On the other
hand, prebiotics are indigestible food
ingredients that specifically encourage the
development and activity of good gut flora.
They facilitate the colonization and
functional activity of particular bacterial
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i
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populations in the gastrointestinal tract by
acting as substrates for their growth. (29,30).
Maintaining intestinal health in chickens
requires dietary interventions in addition to
the use of chemicals. The gut microbiota and
general gut health are greatly impacted by
the diet's quality and composition (31).
Incorporating prebiotics, probiotics, and
various feed additives into the diet can
positively  influence = gut  microbial
populations, resulting in improved gut health
and performance (32). Moreover, utilizing
feed additives that enhance gut health can
diminish the dependency on antibiotics,
thereby  promoting  sustainable  and
environmentally friendly practices in poultry
production (33). (figure 2)
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Figure (2) probiotic and prebiotic stable population in chicken gut host gut (17)

The Gut Tract's runcuon 1n Chnicken
Immunity

The Gut tract can be regarded as part of the
external environment. Since the GI tract
provides a place for the colonization and
invasion of many harmful microorganisms,
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one oI the guts primary roles 1S to act as a
barrier between the internal and exterior
environments  (34,35). The GI tract
contributes significantly to the immune
system of birds through this and a number of
other functions. (36). In order for the gut
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immune systems of birds to develop, the
post-hatching period is crucial. During this
time, the immune system must distinguish
between harmful infections, beneficial
microbes, and food. Maintaining gut health
requires this differentiation because a
protracted immune response might result in
problems like villus atrophy. In the first
weeks after hatching, Research has
documented the successive emergence of
multiple stages of gastrointestinal immunity
in chickens raised for meat, including (a)
immune cell influx and innate development;
(b) immune specialization and specialty; and
(c) immunological regulation and maturation
(37, 38).

Immunity-gut microbiota communication
in chickens

Additionally, there are opportunistic
microorganisms that can be found in the
microbiota. have the ability to "bloom,"
which can greatly exacerbate barrier surface
illnesses by  triggering inflammatory
immune responses. Furthermore, The
opportunistic bacteria that can "bloom,"
which can trigger inflammation immune
responses and considerably exacerbate
barrier surface disorders, may be found in
the microbiota (39). Several host functions
in chickens are dependent on cues from the
microbiota because they have evolved in the
setting of microbial colonization. (40).
Through the expression of metabolites
produced by enzymes, foreign antigens, and
microbe-associated  molecular  patterns,
which can directly sense the microbiota.
(41). As a result, the immune system
depends on the microbiota to defend it from
invasive pathogens. However, this intimate
relationship has a serious risk because it can
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cause disease if it is disrupted. A diverse GI
microbial community, comprising numerous
different types of bacteria along with up to
1011 CFU per gram of gut contents, is what
poultry have evolved to live with. A few
benefits of this microbial community,
sometimes referred to as the GI microbiome,
include promoting the development of the
gastrointestinal mucus layer, epithelium
monolayer, and lamina propria (42).

In order to allow the host to tolerate both
viral and noninfectious stimuli, the
gastrointestinal tract, sometimes referred to
as the "gut," regulates the homeostasis of the
body's physiological in nature,
microbiological, and physical processes
(43,44). With more immune cells located
there than any other part of the host, the gut
is an active immune organ due to its
constant exposure to both infectious and
non-infectious stimuli. This is because it has
the greatest area of surface between the
lumen that is exposed to the environment
and the interior subepithelial tissue. The gut
mucosal immune system, a highly regulated
structure that includes innate and acquired
components, has the remarkable ability to
respond and adjust to these extraordinarily
diverse events (45).

The host controls the growth and anatomical
placement of the microbiota by producing
nonspecific antimicrobial peptides including
defensins (46), IgA, and miRNAs that
control bacterial transcription and growth.
(47).

Commensal pathogens in the gastrointestinal
tract employ their sense of the surrounding
environment to initiate  biochemical
pathways that promote bacterial metabolism
in order to evade, alter, as well as survive
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host  adaptive  immune  destruction.
Furthermore, certain compounds derived
from microbes can encourage particular
commensal processes that are advantageous
to both the host and the microbe. Similar to
this, the host recognizes the microorganisms
by their generation of certain molecules or
parts with distinctive chemical patterns,
which triggers both innate and learned
immune responses. When  microbial
pathogens (as well as viruses and fungi)
modify to survive in the host's intestine, the
result is a mutually advantageous
coexistence  between the  microbial
community and the host during homeostasis.
(47,48). The host and microbiota's
interdependent interaction clearly impacts
the immunological response of the host,
causing it to develop immunological
tolerance to commensal microorganisms
while simultaneously remaining susceptible
to invasive infections. (49). The disruption
of this immune balance caused by changes

" Probiotics ™

Selecl:lveiy stimulating growth and/or activity ,

to the gut microbial communities leads to
immunological dysregulation and increased
vulnerability to illnesses.

Immune homeostasis of Chicken Gut
microbiota:

A status of immune competency is the
immune interactome's homeostasis of the
microbiota of the gut (47) (figure 3) that is
made up of two complementing elements.
microbiota-nourishing immunity, a distinct
immune response, and the conventional anti-
infective immunity that provides protection
(50). In a state of health or equilibrium, the
microbiome can efficiently stop invasive
bacteria, such as illnesses, from colonizing
and proliferating. This characteristic,
referred to dubbed "colonization resistance,"
is linked to both a controlled lack of
inflammation and a steady and varied
microbiota. It covers particular interactions
between the microbiota and the mucosal
immune system (51).
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Figure (3) gut microbiota immune interactome's homeostasis (47)
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Intestinal immunity to prevent infections,
the initial line of defense is the microbiota
that supports immunity. By keeping the gut
microbiota in balance, it makes it possible to
start colonization resistance. Microbiota-
nourishing immunity has to enhance both
protection of the "microbial organ" within
the human intestinal organ through direct
(microbiota source) and indirect (the host
origin) colonization resistant qualities (52).
The traditional anti-infective defense stops
the pathogen from colonizing and growing
by generating peptide antibiotics, triggering
inflammasomes, and creating Traditional
anti-infective immunity, the second part of
the intestinal immune response, stops
pathogen colonization and proliferation by
producing antimicrobial peptides, activating
inflammasomes, and  producing and
expressing I1L-17, IL-10, & IL-22 (53,54).
Chicken immune dysfunction and gut
microbiome dysbiosis

A physiologic opening that pathogens can
take advantage of to colonize is created
when dysbiosis occurs, which is a
breakdown of immunity nourished by the
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microbiota that impairs colonization
resistance. In a healthy microbiome,
commensal microbes provide resistance to
colonization by possible pathogens in the
gut. Resistance to colonization is eliminated
when commensals are disturbed (by
antibiotics or dietary = modifications).
Because they may utilize more physiological
and nutritional resources, pathogens like
Clostridium perfringens and S. typhimurium
have the opportunity to proliferate (55)
(figure 4). Therefore, infections change the
pitch by causing diarrhea and other
physiological alterations, such  as
inflammation, that affect the intestinal
environment and encourage their own
proliferation. In  chickens, intestinal
inflammation also leads to dysbiosis (56),
However, it is unclear if the inflammation is
the cause or if it is a result of modifications
in the gut flora.(57). In chickens, intestinal
inflammation also contributes to
disintegration, albeit it is unclear whether
this is the cause or a result of gut
dysregulation. (58).
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Figure (4) Dysbiosis of Gut microbiota in Chicken (55)

Bas J Vet Res, 24(2), 2025



Alhially & Flayyih

Therapeutic approaches such as targeted
dietary  intervention, and  bioactive
compounds  that include  direct-fed
microbials (DFMs) as well as pro/prebiotics,
may help to ameliorate gut dysbiosis and its
associated loss of colonization resistance
(59). The primary goal of many of the
microbe-targeted treatments currently on the
market, such as nutritional supplements
containing prebiotics, probiotics, enzymes,
and DFM, is to improve performance (better
feed conversion rate, increased production
of breast meat and eggs, and improved
nutrient utilization of the diet), not to
improve cell immunomodulation. However,
in certain instances, commercial feed
additives, like as b-mannanase, have been
observed to boost immunity or lessen
intestinal inflammation. (60).

Conclusion

The health of the chicken gut is a complex
interplay of various factors, including diet,
environment, and microbial balance. By
optimizing  gut  microbiota,  poultry
producers can enhance the digestive health
of their chickens, leading to improved
growth performance and resistance to
diseases. Understanding these relationships
is critical for advancing practices in poultry
management and ensuring animal welfare.
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