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ABSTRACT:It should be noted that both eggs and meat of chickens are essential to human nutrition 

all over the world. In recent years, the modern poultry industry has undergone remarkable changes in 

its production methods over the past 50 years. Interestingly, intestinal microorganisms have evolved 

alongside the host, as gut health plays an essential and very important role for optimal production. 

When the health of the gut is negatively affected, the digestion and absorption of nutrients are also 

negatively affected, which has a bad effect on the feed conversionratio, that leads to an economic loss 

and increased exposure to different diseases. Thus, the microbial communities that live in the gut of 

chickens are essential for intestinal homeostasis and metabolism of the host, which will subsequently 

affect the physiological and health status.Clearly,the dynamic equilibrium, composition and good 

diversity of microorganisms are influenced by many environmental and management factors. However, 

microorganisms increase dramatically during the first weeks of a bird's life, and the corresponding 

colonization patterns appear to differ between laying and meat-type chickens.On the other hand, the gut 

microbiota and their relationship to health and productivity in both broilers and layingchickens are 

difficult to determine with precision due to the great variation between flocks, which arises due to 

many environmental and management factors that affect the microbial load of both beneficial and 

harmful bacteria alike surrounding birds.In this article, we will focus on the importance of microbial 

homeostasisin the alimentary canalof chickens and the various factors that affect this balance, and the 

results of these reactions on general health and productivity. 
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INTRODUCTION 
In recent years, there is a great demand for 

poultry products, where production reaching 

130 million tons of chicken meat in 

2020(OECD/FAO, 2017). Among traditional 

livestock species, poultry are the most efficient 

feed converters, with a feed conversion ratio in 

the range of 1.6–2.0.The maintenance of a high 

feed efficiency plays an essential role in the 

capacity of the poultry sector to meet the 

growing demand for poultry products. 

However, poultry are characterized by its great 

ability to convert feed,whether into meat or 

eggs, depending upon the gut environment. 

Thus,Akinyemi et al.(2020) indicated thatgut 

microbiota plays essential roles in health, 

growth and development of all poultry species. 

They added that gut microbiota, health and 

productivity are interwoven and influenced 

bymany factors including host derived, 

environmental and nutritional factors.Inother 

reports, Carrasco et al. (2019) showed that gut 

microbiota plays a major role in maintaining 

gut health through their ability to modify the 

host's physiological functions required to 

maintain intestinal balance, mainly through 

competitive exclusion of harmful 

microorganisms and pathogens, preventing 

colonization and thus reducing the energy 

expenditure that birds usually possess in 

keeping the immune system active against 

these pathogens. They also added that 

"healthy" gut microbiota meant providing the 

host with energy, which translates into 

improved production performance of the birds. 

Theresults obtained by Yadav and Jha (2019) 

indicated that digestion, absorption, 

metabolism, and overall health and growth 

performance of poultry are significantly 

improved bygut microbiota and their metabolic 

products.Also, the health of poultry isaffected 

by structure and function of the intestinal 

microbiota,as the development of the intestinal 

epithelium and the modification of the 

physiological functions are necessary to 

maintain intestinal homeostasis (Kers et al., 

2018).Furthermore, Iqbal et al. (2020) showed that 

gut microbiota play an essential role inmaintaining 

the optimum health of birds, where it helps in the 

process of digestion and absorptionof feedas 

required and necessary to reach the desired body 

weight. There are manyfactors such as the 

environment, heat stress, and housing conditions 

that can cause changes in the gut resulting in poor 

health and production performance.Therefore, this 

articleprovide brief and comprehensive description 

concerning the importance of microbiota 

homeostasisand their interactions with intestinal 

health and productivityand factorsinvolved. 

Definition the microbiota and importance of 

gutmicrobial homeostasis. 

The microbiota can be briefly defined as an 

ecological communities 

of commensal,symbiotic and pathogenic microorga

nisms, which usually colonizes a specific area of 

human and animal organisms, and is more than 

twice the abundance of the host's physical and germ 

cells(Sender et al., 2016).However,Shanget al. 

(2018) indicatedthe alimentary canal of chickens 

contains a complex groups of microbiota,which 

plays animportant role in digestion and absorption 

of nutrients, immune system development and 

pathogen exclusion.Also, the microbialcommunities 

that live inside the digestive system of chickens are 

necessary for intestinal homeostasis, to reach the 

best metabolismand to maintain the physiological 

and health status (Borda-Molina et 

al.,2018).Moreover, Clavijo and Fl‘orez (2018) 

reportedthat the intestinalmicrobiota plays an 

important role in maintaining the overall health of 

the host as it has a positive effect on the immune 

system, digestive system, and productivity. On the 

other hand, dysbiosis can be defined as qualitative 

and/or quantitative imbalance of normal microbiota 

in the small intestine. While, Walker (2017) found 

that dysbiosis appears in the host in the event of a 

change in bacterial colonies or bacterial diversity 

that is accompanied by the emergence of the 

disease and the loss of certain bacteria, leading to 

an increase in the harmful bacteria. 

https://en.wikipedia.org/wiki/Commensalism
https://en.wikipedia.org/wiki/Symbiotic
https://en.wikipedia.org/wiki/Pathogenic
https://en.wikipedia.org/wiki/Microorganisms
https://en.wikipedia.org/wiki/Microorganisms
http://www.frontiersin.org/people/u/605000
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Distribution of microbiotain the alimentary 

canal. 

It is well known that at hatch the alimentary 

canalof chick anatomically complete (Overton 

and Shoup, 1964), but the functional efficiency 

is not yet complete. Thealimentary canalof 

chickensincludes the crop, gizzard, duodenum, 

ileum, and cecum, where each section has 

different metabolic functions that suitthe 

livelihoodof the microbial community, which 

are microbiologically abundant with over 900 

documented bacterial species (Wei et al., 

2013a). However, Apajalahti et al. (2004) 

reported that primary bacteria grow very 

quickly, and soon the sterile environment 

becomes populated with 108 and 1010 bacteria 

per gram of feces in the ileum and cecum, 

respectively on the first and third days. 

Furthermore, the alimentary canalis composed 

of a large proportion of gram-positive, mainly 

facultative anaerobes from crop to lower 

ileum, while the ceca are composed of 

Lactobacillus, Enterococcus, coliforms, and 

yeasts (Gaskins, 2001).The results of Sergeant 

et al. (2014) indicated that the microbiota in 

chicken small intestine may be composed of 

between 200 and 350 different bacterial 

species.  In other reports, Shang et al. (2018) 

showed that the alimentary canalof chickens 

contains a diverse and complex group of 

microorganisms that play an important role in 

digestion and absorption of nutrients as well as 

enhancing immunity and eliminating 

pathogenic bacteria. Clearly, Roto et al. (2016) 

observed that anaerobic bacteria dominate the 

small intestine and contain Lactobacillus and 

Bifidobacterium species in high concentrations 

as well as Enterococcus faecium and 

Pediococcus spp.Thus, although the presence 

of these bacteria in the small intestine, it was 

discovered that the concentrations of bacteria 

in the ceca area were the highest, at∼1011 

bacteria/g (Rehman et al.,2007). They added 

that the microbial density and diversity is 

greater in the cecum as longer digestion times 

allow for greater microbial fermentation.However, 

the majority of bacteria present in the gizzard are 

lactobacilli, enterococci, lactose-negative 

enterobacteria, and coliform bacteria. The duodenal 

bacterial community consists mainly of 

Clostridium, Streptococci, enterobacteria, and 

Lactobacilli(Waite and Taylor, 2015). Also, they 

added that the duodenal bacterial community 

mainly consists of clostridia, streptococci, 

enterobacteria, and lactobacilli. Ileum microbiota 

have been studied the most among the small 

intestine segments. In addition, the small intestine 

contains the highest concentration of bacterial cells, 

mainly Lactobacillus, Enterococcus and 

Clostridiaceae, where theLactobacillus was the 

dominant genus making up nearly 70% of the total 

(Han et al., 2016). In this connection, Lu et al. 

(2003) found that Lactobacillusbacteria make up 

the largest percentage of bacteria in the digestive 

system, as it constitutes about 70%, followed by 

Clostridiaceaefamilywith a rate of 11%, then 

Streptococcus and Enterococcus with percentages 

6.5%for both.On the other hand, anaerobic bacteria 

dominate the caecum of broiler chickens, where 

more than half of these bacteria belong to the order 

Clostridiales (families Lachnospiraceae and 

Ruminococcaceae, also referred to as Clostridial 

groups XIVa and IV, respectively) (Bjerrum et al., 

2006). 

Therelationship between gut healthand 

microbiota homeostasis. 

The term ‗gut health‘ refer to the health status of 

the gut and concerns with gut development and 

function.Therefore, Celi etal. (2017)illustratedthat 

the effective functions of the alimentary canaland 

their health are determining factors in an animal's 

performance. Further, gut health is very important 

regarding animal nutrition, and there is still a lack 

of information in a clear scientific definition 

despite it being used frequently in animal health 

(Kogut and Ryan, 2016). Moreover, Borda-Molina 

et al. (2018) indicated in poultry that, the 

alimentary canalincludes the microbial 

communities that play a fundamental role in gut 

homeostasisand host metabolismin addition to 
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animal physiology, production and health.It is 

important to note that the integrity of the 

microbial community in the alimentary 

canalof chickens is very important in good 

nutrient absorption and also has an important 

role in developing immunityand disease 

resistance. Also, changes in the microbial 

community may have adverse effects on feed 

efficiency, productivity and health status 

(Kohl, 2012).Interestingly, Kers et al. (2018) 

showed that the structure and function of the 

gut microbiota is extremely important to the 

health of poultry because the process of 

acquisition and maturation of the gut 

microbiota throughout the growth cycle of 

birds has a strong influence on the 

development of the intestinal epithelium and 

the modification of the physiological 

functions required to maintain intestinal 

balance (i.e. immunity, digestion of nutrients, 

and the integrity of the intestinal barrier), 

Thus, these functions are essential to improve 

the efficiency of extraction and energy 

utilization by the host.Also,Rinttilä and 

Apajalahti (2013) foundthatthe intestinal flora 

has great metabolic capabilities that clearly 

affect both either nutrition or health of the 

host.However, Clavijoand Florez 

(2018)observed thatthe presence of 

microbiota in the alimentary canalof broiler 

chickens has an important role in obtaining 

good health and also plays a prominent and 

positive role on the immune system and in 

general the physiology of the alimentary 

canal.On the other hand, Polansky et al. 

(2016) found that gut health has a definite 

relationship with the existence of bacterial 

equilibrium, where these microbes have the 

ability to modify the physiological functions 

of the host in terms of their prominent role in 

the occurrence of intestinal balance and this 

occurs through the competitive exclusion of 

harmful microorganisms and pathogens and 

the prevention of colonization and thus 

reduce energy expenditures as birds usually 

invest it in keeping the immune system active 

against these pathogens.While, Carrasco et al. 

(2019) showed that there is a clear difficulty in 

establishing the relationship between the presence 

of microbiota in the alimentary canaland its 

relationship to both health and productivity in 

broiler chickens, and this is due to the presence of 

a large discrepancy between flocks due to many 

environmental, nutritional and host factors that 

affect the microbial load of both commensal and 

pathogenic bacteria surrounding the birds during 

their growth cycle. 

The role of microbiota in host nutrition and 

performance. 

It is well knownthat digestive bacteria produce 

short chain fatty acids (SCFAs) during breaking 

down of dietarypolysaccharides(Dunkley et al., 

2007).It has been found that there is a difference 

in the composition and proportions of these 

SCFAs, depending on the microbial composition, 

which is adaptable to some extent and is 

controlled by the composition and structure of the 

fiber component in the chicken diet(Topping and 

Clifton, 2001). However, Acetate is a precursor of 

SCFAs that is produced in most of the digestive 

system environments of chickens, following the 

production of both propionate and butyrate. 

Indeed, other SCFAs such as valerate, isobutyrate, 

and isovalerate are also produced in trace 

quantities as compared to acetate and propionate. 

It is noted that butyrate concentrations have a 

special physiological importance in the production 

of SCFAs, as they are the main energy source for 

the colon epithelium and have been shown to be 

required for homeostasis and the development of 

gastrointestinal morphology (Donohoe et al., 

2011). It is of utmost important, therefore, that 

SCFAs act and aid in fluid and electrolyte 

absorption and are absorbed via the epithelium 

and are an important source of energy, 

contributing between 10% (humans) and up to 

70% (ruminants) of the host's daily energy 

requirement (Flint and Bayer, 2008). Therefore, 

Panda et al., (2009) indicated that the SCFAs, 

butyrate have been shown to improve growth 
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performance and carcass characteristics in 

chickens.The importance of intestinal 

microbiota for the performance of broiler 

chickens has been studied for 

decades.However, it is observed that the 

initial development of intestinal microbiota in 

poultry plays an important role in production 

performance (Kers et al., 2018).In addition,an 

important thing to note is that the gut bacteria 

also contribute to the metabolism of the host 

nitrogenous compounds. For example, cecal 

bacteria can convert uric acid into ammonia 

which the bird later absorbs and is also used 

to produce some of the non-essential amino 

acids such as glutamine (Vispo and Karasov, 

1997).Moreover, Metges (2000) indicated 

that some nitrogen from the diet is 

incorporated into the bacterial cellular 

protein, thus, the bacteria themselves can be a 

source of proteins / amino acids. 

Factors affecting the microbial 

homeostasis. 

It is documented that the productive 

performance of the animal depends primarily 

on the effective functions of the digestive 

system and its health. Many complex 

mechanisms are involved in regulating the 

functions of the alimentary canaland its health. 

Therefore, it is necessary to study these 

interactions so that strategies can be developed 

to modify the functions of the alimentary 

canaland its health status. (Celi et al., 

2017).However, the health of the alimentary 

canalof chickens depends on many factors, 

including the environment, the feed, and the 

microbiota of the alimentary canal. Therefore, 

environmental factors such as level of 

biosecurity, housing, litter, access to forage, 

and climate also influence the formation of 

intestinal microbiota (Kers et al.,2018).Also, 

the intestinal microorganisms share with the 

host's health and productive performance and 

are influenced by many other factors such as 

environmental and nutritional factors derived 

from the host, which consequently affect the 

growth and performance of these birds(Akinyemi et 

al., 2020). 

1-Diet and feed supplements. 

It is known that diet plays an important and 

essential role in the gut health of the host by 

modifying the alimentary canalbacteria, which can 

cause a positive or negative effect on the host, 

depending on the type of diet(Jha and Berrocoso, 

2015).Thus, Rehman, et al.(2008) stated thatthe 

microbiota is important for the host's nutrition, 

proper metabolism, and the maintenance of the 

immune system. These microbiota can be affected 

by many factors such as age, stress, diet, and 

performance enhancers. Therefore, Gabriel et al. 

(2006) reportedthe main characteristics of feed that 

can affect the microorganism and one of these 

features is the grain shape (whole or ground grains, 

or pellets); type of grain; the amount of water-

soluble non-starchpolysaccharides; and sources of 

fats, starch and proteins.However, the use of feed 

additives in diet clearly modifies the gut microbiota 

by stimulating the growth of certain 

microorganisms as well as improving gut health. In 

the crop, phytase enhances the abundance of 

Aeromonadaceae and Flavobacteriaceae while 

decreasing the dominance of Lactobacillus(Witzig 

et al., 2015). In this context, Ptak et al. (2015) 

found that the inclusion ofphytase in diets increases 

the abundance 

ofLactobacillussp.,ClostridiumleptumandEnterococ

cussp., in the ileum of chickens. Also,  Dittoeet al. 

(2018) argued that the use of acidic compounds 

including organic acids can be used as safe 

alternatives to antibiotics, where studies have 

shown that organic acids have a positive effect on 

improving the performance of the productive 

performance of poultry by changing the pH in the 

alimentary canaland thus changing the composition 

of the microbiota. However, DeMaesschalck et al. 

(2015) indicated thatthere is an increase in xylo-

oligosaccharidesinthe colon, which increase 

thepresenceofLactobacillusand 

theClostridiumcluster XIVainthe caecawhich is 

known to possessgenes related to butyrate 

https://pubmed.ncbi.nlm.nih.gov/?term=Dittoe+DK&cauthor_id=30238011
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production such as the butyryl coenzyme Aand 

acetate CoA transferase. 

2- Heat and cold stress. 

Many studies have indicated the relationship 

between changes in the gut microbiota and the 

occurrence of imbalance in the immune system 

in poultry, which is greatly affected by stress 

factors.It is noticeable that the climate in the 

poultry house is greatly influenced by the 

geographical location, which consequently 

affects the intestinal flora of the chickens 

(Zhou et al., 2016).For more details, Song et 

al. (2014) observed that one of the most 

important negative effects of heat stress is that 

it leads to a decrease in the number of cecal 

lactobacillicounts with an increase in the 

number of Clostridiumpopulations in 

poultry.In addition to the above, there is also a 

loss or deficiency of beneficial bacteria, 

including lactobacilli and bifidobacteria, in 

poultry due to the occurrence of heat stress 

(Burkholder et al., 2008),this indicates that its 

role against pathogen colonization may be 

weakened, thus enhancing the susceptibility of 

the gut to invade and colonize intestinal 

pathogens(Awad et al., 2018). However, it has 

been observed that there are some 

morphological and physiological changes in 

the alimentary canalupon exposure to heat 

stress, and these changes include the function 

and integrity of the intestinal 

epithelium.(Meddings and Swain, 2000).Also, 

Wang et al. (2018) indicated in general, that 

exposure to heat stress alters the composition 

and population of microorganisms in the 

intestine of chickensAdditionally, when the 

conditions causing the proliferation of 

pathogenic bacteria such as Escherichia coli 

andSalmonella, as well as the total aerobic 

bacteria in the cecum are present (Kammon 

etal., 2019); where there is also a large and 

growing number of zoonotic pathogens such as 

the Moraxellaceae family and the 

Pseudomonadales order in the jejunum and the 

Rickettsialesorder in the cecum (He et al., 

2019).Finally, we can notice that heat stress leads to 

gut dysbacteriosis because the intestinal tract of 

poultry is highly susceptible to stress factors, which 

can lead to damage to the intestinal mucosa and the 

occurrence of changes and disruption of defense 

microbes(Dayou et al., 2019).On the other hand, in 

relation to the effect of cold stress on 

microorganisms, Tsiouris et al. (2015) indicated 

that cold stress caused a marked increase in the 

number of pH and C. perfringens counts in the 

caeca,where cold stress increased susceptibility to 

necrotic enteritis in a subclinical experimental 

model, and therefore should be considered as 

physical environmental stresses that can 

significantly affect the well-being, health and 

intestinal ecosystem of broiler chicks. Also, the 

cold stress was associated with a significant 

increase in the pH of caecal contents in addition to 

an increase in C. perfringens in cecum in non-

hostile birds. Increasing the pH of the caecal 

content leads to the proliferation of C. 

perfringens(Lan et al., 2005). While,Williams 

(2005)reported that the exposure to cold stress in 

chickens caused the low pH of the jejunum, 

duodenum and ileum,where the reduction of pH in 

the small intestine also causedthe increase 

ofEimeria spp. and C. perfringens.  

3-Age 

It is a known fact that with the advancement of the 

chicken‘sage, major changes occur in the microbial 

community in the alimentary canal, where there is 

an increase in the number of different microbial 

species during the first weeks of life, as one-day-

old chicks already carry a different groups of 

microorganisms in the Intestine (Ballou et al., 

2016). Therefore, the individual difference in the 

composition of the microorganism decreases with 

the age of the chickens )Crhanova et al., 2011). 

Ultimately, pre-hatching microorganisms can be 

obtained directly from the mother into the hen's 

oviduct(Gantois et al., 2009), or through the 

surrounding environment or from the egg shell 

openings (Roto et al., 2016).Whereas, after 

hatching, young chicks may be colonized prior to 

their arrival on the farm by microbes from the 
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environment in the hatchery or during 

transportation (Pedroso et al., 

2005).Nevertheless, several studies that have 

examined the effect of time on the microbiota 

alimentary canalof chickens have indicated 

that the caecum is the part that has a great 

diversity and abundance of microbes compared 

to the entire intestine (Sergeant et al., 2014). 

Also, the numerous studies conducted in this 

field have described a major successive change 

in the taxonomic composition of bacteria, 

which becomes more abundant and taxonomic 

diversity as the life cycle progresses (Van Der 

Wielen et al., 2002). Thus, it was observed that 

as the chick was one day old, the microbial 

concentration in its intestine was 108 to 1010 

cells / g of digesta, but upon reaching age less 

than one week, the maximum concentration of 

bacteria reached 109 to 1011 cells / g (Rinttil¨a 

and Apajalahti, 2013). In a study reported by 

Kers et al. (2018) found the diversity of the 

intestinal microbiota of chickens had increased 

significantly during the first weeks of life, and 

that the patterns of bacterial colonies differed 

between layer and meat-type chickens. 

4-Theuse of antibiotics  
It is noted that the use of antibiotics in the 

treatment of diseases has a strong effect on the 

formationand composition of microbiota, 

which is attributed to the environment in which 

the chickens were raised, whether they were 

raised in cages or on the floor (Pedroso et al., 

2006). Studies have shown that the microbial 

change in the intestine when using antibiotics 

in one day old chick had a negative effect on 

the development of the immune system 

(Schokker et al., 2017). However, Mancabelli 

et al. (2016) found among the recent confirmed 

evidence that the use of antibiotics in chickens 

resulted in a marked change in the bacteria and 

their stability later, which indicates a decrease 

in the stability of the microbiota and also leads 

to a decrease in the population of Lactobacillus 

in the intestine. Further, in the study reported 

by Danzeisen et al. (2011) indicated that the 

microbial community including Roseburia, 

Lactobacillus, and Enterococcus showed a 

decrease, and Coprococcus and Anaeroflumwere 

enriched as a resultof using antibiotic such as 

monensin alone, or monensin in combination with 

virginiamycin or tylosin. 

5- Probiotics andprebiotics supplementation. 

From the general point of view, probiotics are 

―live microbial feed supplements, which 

beneficially affect the host by improvingits 

intestinal microbial balance (Fuller and 

Gibson,1998).In this context, Pereira et al. (2018) 

showed that thesupplementationofprobioticB. 

subtilisresulted in lower richness and diversity 

indexes in the caecum contents, indicating a 

more stable microbiota which can be beneficial 

for the host, resulting in better performance of the 

chickens. However, prebiotics are indigestible 

oligosaccharides that have a positive effect on the 

host by stimulating the growth of some bacteria as 

well as they act as a source of nutrients for the 

commensal microbes and can suppress the 

pathogenic bacteria to stick to the oligosaccharide 

and secrete before sticking to the mucous 

membrane and causing inflammation(Gibson and 

Roberfroid, 1995). Therefore, Teng and kim 

(2018)indicated that when using prebiotics, it 

leads to significant effects on the health of the of 

poultry by modifying the microbial community in 

the intestine and the interaction between the host's 

immune system and the gut microbes. It was 

therefore indicated that prebiotics directly 

improved the microbial community, gut integrity, 

and host immunity. Also, some prebiotics affected 

protection against Salmonella by providing 

binding sites for bacteria to be expelled from the 

alimentary canal(Charalampopoulos and Rastall, 

2009). Several studies have also indicated a 

decrease in Salmonella counts by increasing 

concentrations of short-chain fatty acids (Durant 

et al., 2000)that can be reached through prebiotic 

administration(Ricke, 2015).Furthermore, Park et 

al. (2017) studied the effects of prebiotics on the 

alimentary canalmicrobiota by 16S microbiome 

sequencing. They have indicated changes in the 
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concentrations of the metabolite or 

metabolites, and this approach may be able to 

correlate changes in the microbiome with 

changes in the concentration of metabolites 

such as SCFAs and other metabolites, which 

may stunt the growth of Salmonella. 

6-Maternal factors. 

Chicks depend on maternal antibodies as the 

main source of passive natural humoral 

protection until they become 

immunocompetent.Immunoglobulin Y (IgY), 

the avian homologue of mammalian IgG is 

transferred from the circulation of the hen into 

the egg yolk and then absorbed by the embryo. 

In the post-hatching period, protein integrity 

within the yolk sac is critical for normal 

absorption of the yolk sac content and for IgY 

transfer to the circulation of the chick. Factors 

affecting transfer of IgY to the chick may 

threaten the chick's immune status and increase 

disease susceptibility during the early post-

hatching period (Franco, 2012).It is seen that 

the microbiota composition is also affected by 

the maternal antibodies, which are transferred 

from the mother to the egg yolk. Therefore, the 

sufficient presence of antibodies provides the 

complete protection against some pathogens 

for up to two weeks after hatching (Hamalet 

al., 2006), and this may affect the intestinal 

microbiotaof the chicks. 

7- Chicken type and breed. 

Studies conducted on broiler and layer 

chickens indicated that there is a paucity of 

research related to the formation of 

microorganisms in the alimentary canal. The 

host's genetic background has been identified 

as a factor that may affect enteric microbiota 

formation(Org et al., 2015). Therefore, it is 

possible that differences in intestinal 

physiology between laying and broiler 

chickens influence the formation of 

microorganisms and vice versa. As far as we 

know, studies comparing bacterial formation 

between broiler and layer chickens are rare. 

Also, the difference in exposure to microbes in 

the housing environment and the fundamental 

differences in the nutritional composition of both 

broilers and layer chickens also affect the formation 

of microorganisms(Videnska et al., 2014). It has 

been found through other studies published by 

Persoons et al.(2011(that there are biological 

differences between laying and broiler chickens, 

and even further, there are also differences within 

the breeds of chickens of the same type. As a 

previous observational study showed that, the 

broiler breed was a factor associated with 

colonization by antibiotic-resistant strains of 

Escherichia coli.However, Schokker et al. (2015) 

showed that the mechanisms underlying the 

difference in intestinal microbiota between broiler 

breeds remain unclear, but it has been found that 

genetic background and immune system influence 

gut microbiota formation after hatching.Moreover, 

in faecal samples, the broiler strains with a better 

feed conversion ratio, indicating a more efficient 

use of feed for growth, showed higher numbers of 

Lactobacillus compared to the lines of broilers with 

an inferiorfeed conversion ratio(Mignon-Grasteau 

et al., 2015).  

8-Sex 

It was observed through studies that factors not 

related to growth affect the differences in bacterial 

communities between males and females in 

chickens, and no differences in the growth rate 

were observed until day 21, while differences were 

actually observed on the third day in the formation 

of intestinal microbiota(Lumpkins et al., 2008). A 

study, reported by Torok et al. (2013) showed 

differences in the abundance of Lactobacillus 

salivarius, L. crispatus, L. aviarius and E. coli in 

ceca of female and male broiler chickens. However, 

the composition of the intestinal microbiota in the 

245-day-old chickens and the lines of the different 

broilers, i.e., the high and low body weight line, the 

relative abundance of 48 species of microbes was 

significantly different between the sexes(Zhao et 

al., 2013).  

9-Sampling the alimentary canal of chickens. 

It is well known that the alimentary canalof the 

chicken includes the crop, proventriculus, gizzard, 
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duodenum, jejunum, ileum, caeca, large 

intestine, and cloaca (Yeoman et al., 

2012).Each part of the alimentary canal has a 

specific function in the digestion of feed, 

indicating that there are differences in the 

requirements for the types of microorganisms 

that should be present in each of these parts. 

The differences in the composition and 

abundance of bacteria between different areas 

of the alimentary canalwere reviewed in detail 

earlier.It is noteworthy that the duodenum and 

ileum are all dominated by the Lactobacillus 

species(Stanley et al., 2014).While, Videnska 

et al. (2013) stated from the information that 

has been confirmed, the caecum is the part of 

the alimentary canal that has the highest 

microbial richness and is mainly colonized by 

anaerobic microorganisms. While, with regard 

to the bacteria present in gizzard it was found 

to contain Lactobacillus, Enterococcus, 

lactose-negativeEnterobacteria, and coliform 

bacteria.(Rehman et al., 2007). Also, as for the 

duodenum, it was found to contain mainly 

Clostridium, Streptococci, Enterobacteria and 

Lactobacilli.Also, Lu et al. (2003) evaluated 

the ileum bacterial community by examining 

the 16S rRNA gene sequence and found that 

Lactobacillus was the main group (70%) 

followed by members of the Clostridiaceae 

family (11%), Streptococcus (6.5%) and 

Enterococcus (6.5%). 

10-Biosecurity level . 

Relatively, high levels of hygiene in hatcheries 

are important in poultry production, as it has 

been found that cleanliness has an effect on the 

development of the alimentary canal and 

immune systems. This is due to the delay in 

exposure to "healthy" microbiota (Bailey, 

2010), which can be compared to the assumed 

"hygiene hypothesis" for humans(Lashner and 

Loftus, 2006). On the other hand, high levels 

of hygiene inside hatcheries can lead to the 

presence of altered intestinal microbiota 

between batches of newly hatched chickens. It 

is observed that the intestinal bacterial 

community is somewhat random and completely 

heterogeneous due to the bacteria being exposed to 

a variety of environmental sources after hatching, 

rather than colonizing the mother-derived bacteria 

(Stanley et al., 2013). Also, Forder et al. (2007) 

found that there are different sources that affect the 

microbiota and among these sources are people 

who deal with chicks, transport boxes, feed and 

litter in poultry houses. It has been observed that in 

poultry raised in isolators, the intestinal 

morphology was found to change with shorter villi, 

more shallow crypts, and decreased acidic mucin 

production compared to conventional elevated 

broilers, which may lead to the formation of 

different microorganisms. 

11-Housing  

Numerous studies have indicated the effect of 

housing on microorganisms. The results obtained 

indicated that the type of production system can 

affect the formation of microorganisms. There are 

some other studies that compared organic farms 

with traditional farms, as they indicated that there is 

a large number of C. perfringens in ileum and 

caecum samples from broiler chickens kept in 

organic farms(Bjerrum et al., 2006).Moreover, the 

previous author found lower numbers of 

Enterobacteriaceae and higher numbers of 

Lactobacilli in the ileum content of birds raised in 

organic farms. The possibility of reaching an 

external range of Bifidobacterium enrichment in 

caeca and ileum has been demonstrated in broiler 

chickens (Gong et al., 2008), which resulted in a 

high proportion of Bacteroidetes in the cecum and a 

low proportion of Firmicutes / Bacteroidetes in 

Dagu chickens(Xu et al., 2016). On the other hand, 

a decrease in the growth performance and bacterial 

formation was observed in the caecum samples 

when the flock was stocked at a density of 17 birds 

per square meter, compared to the breeding density 

of 12 birds per square meter(Guardia et al., 2011).  

12-Litter  

It was observed that there is a great variation in the 

quality of litter within the same poultry house, 

where the bacterial composition varies depending 

on the type of litter, the quality of the litter and the 
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litter management.(Pan and Yu, 2014).A study 

reported by Oakley et al. (2013) indicated that 

there is greater microbiological diversity 

observed in wet litter compared to dry litter 

and this has an effect on the intestinal 

microorganisms as well. Moreover, the 

microorganisms that grow on poultry 

droppings have an effect on the gut 

microbiome and may constitute a source of 

infection. It has been demonstrated that the 

microorganism composition of litter samples 

collected from different production systems 

clustered with the corresponding microbial 

composition of the caecal samples (Mancabelli 

et al., 2016). In addition, the type of litter has 

been shown to influence the formation of the 

intestinal microbiota. For example, birds 

reared on soft sawdust showed significant 

differences in microbial communities in the 

caecum at 28 days of age versus samples taken 

from birds raised on chopped straw(Torok et 

al., 2009).When raising broilers on fresh 7-

day-old litter, the dominance of the ileal 

microbiota was observed on Lactobacillusspp., 

whereas a group of unclassified Clostridiales 

was the dominant bacteria in ileal microbiota 

(Cressman et al., 2010). As reported by 

another study reported by Wei et al. (2013b) 

showed that samples taken from young birds 

raised in reused litter had higher bacterial 

diversity as compared to mature ones that were 

kept under the same conditions. 

13-Feed access. 

Some studies indicated that the growth of the 

intestinal surface area is affected by delay in 

obtaining feed for young chicks (Uni et al., 

1998; Lamot et al., 2014), thus the formation 

of microorganisms is also possible (Flint et al., 

2012). Feed withdrawal later in life has also 

been associated with changes in microbiota 

composition. Temporary withdrawal of feeds 

can increase colonization of intestinal 

pathogens (Thompson et al., 2008), for 

example with Salmonella (Burkholder et al., 

2008). After 6 hours of feed deprivation, 

significant changes in the bacterial community were 

observed in the proximal part of the alimentary 

canal (Vossen et al., 2009).  

 

CONCLUSION AND PERSPECTIVES 

In general, and through the previous review, we can 

see that the health status of chickens depends 

mainly on the so-called microbial balance within 

the alimentary canal. On the other hand, the 

microbial balance is very important in maintaining 

the integrity of the intestine and its normal 

functions, and this undoubtedly will affect 

productivity after that. Currently and in recent 

years, interest has increased in understanding the 

taxonomic composition of microbes in the 

alimentary canaland its contributions to gut health. 

Progress in this field will help us to better 

understand how to manage the gut microbiota based 

on the management and environmentalfactors, that 

affecting homeostasis of microbiota,thus providing 

new opportunities for improving overall health of 

the poultry.There is no doubt that progress in this 

field has helped to better understand how bacterial 

balance occurs and its relationship to many 

environmental and management factors that affect 

the balance of microorganisms in the alimentary 

canal.Therefore, the dynamic balance of bacteria in 

the alimentary canalhas a close relationship with 

the general health of poultry and thus improving 

productive performance. However, there is still an 

urgent need for more studies to confirm the 

importance of bacterial balance and its relationship 

to general health and good production.Finally, a 

better understanding of the gut microbiota and their 

interaction or balance with other organisms is 

critical in understanding the composition of the gut 

environment. 
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ىالملخص العرب  

زتاان المكررببى ىى الهاز  الاممى للجاز  بلقاته  بعع  العةال:ااتهعرا  لراعىاال  

 

حسه لعجالرريم- لعجالعظكم ىامى لعجالعظكم  
يصز-انقبْزِ–ربيعّ االسْز يذُّٚ َصز -كهّٛ انشراعّ -قسى االَتبد انحٕٛاَٗ  

 يصز-انزٛشِ-انذقٗ-ٔسارِ انشراعّ-يعٓذ ثحٕث االَتبد انحٕٛاَٗ

 

ٚعتجز كم يٍ انجٛط ٔانهحٕو انُبتزّ يٍ انذربد ظزٔرٍٚٛ نتغذٚخ اإلَسبٌ فٙ رًٛع أَحبء انعبنى.ٔتزذر اإلشبرح إنٗ أَّ فٙ انسُٕاد 

األخٛزح شٓذد صُبعخ انذٔارٍ انحذٚخخ تغٛزاد يهحٕظخ فٙ غزق اإلَتبد عهٗ يذار انخًسٍٛ عبًيب انًبظٛخ. ٔيٍ انًخٛز نالْتًبو أٌ 

نذقٛقخ انًعٕٚخ قذ تطٕرد رُجًب إنٗ رُت يع انًعٛف حٛج  اٌ صحخ األيعبء تهعت دٔرا اسبسٛب ٔيًٓب رًذا نإلَتبد انكبئُبد انحٛخ ا

انًخبنٗ. ٔعُذيب تتأحز صحخ انقُبح انٓعًٛخ سهجب ٚتأحزسهجًب ْعى ٔايتصبص انعُبصز انغذائٛخ أٚعب يًب ٚكٌٕ نّ تأحٛز سٛئ عهٗ َسجخ 

ح اقتصبدٚخ ٔسٚبدح انتعزض نأليزاض. ٔثبنتبنٙ فئٌ انًزتًعبد انًٛكزٔثٛخ ٔانتٙ تعٛش فٙ انقُبح تحٕٚم انغذاء يًب ٚؤد٘ إنٗ خسبر

يٍ َبحٛخ انٓعًٛخ نهذربد ظزٔرٚخ الستتجبة األيعبء ٔانتًخٛم انغذائٙ نهًعٛف يًب سٛؤحز الحقًب عهٗ انحبنخ انفسٕٛنٕرٛخ ٔانصحٛخ. 

بنصحخ ٔاإلَتبرٛخ فٙ كم يٍ دربد انتسًٍٛ ٔانجٛط ثذقخ ثسجت االختالف انكجٛز أخزٖ  ٚصعت تحذٚذ يٛكزٔثٕٛتب األيعبء ٔعالقتٓب ث

رح ثٍٛ انقطعبٌ ٔانتٗ تُشأ ثسجت انعذٚذ يٍ انعٕايم انجٛئٛخ ٔانزعبئّٛ ٔانتٙ تؤحز عهٗ انحًم انًٛكزٔثٙ نكم يٍ انجكتٛزٚب انًفٛذح ٔانعب

عهٗ أًْٛخ انتٕاسٌ انًٛكزٔثٙ فٙ انقُبِ انٓعًّٛ فٗ انذربد ٔانعٕايم  عهٗ حذ سٕاء ٔانًحٛطخ ثبنطٕٛر. ٔعًٕيب سُزكش فٗ ْذا انًقبل

 انًختهفخ انتٙ تؤحز عهٗ ْذا انتٕاسٌ  َٔتبئذ ْذِ انتفبعالد عهٗ انصحخ انعبيخ ٔاإلَتبرٛخ.

 

 


