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ABSTRACT 

 
The review is devoted to the study of the role of microorganisms of the gastrointestinal tract of 

broiler chickens in digestion and metabolism. It is shown that metagenomic studies expand knowledge of the 
relationship between diets, microflora, physiology, and productivity of broilers, and in the future will help to 
create a range of additives that effectively modulate the intestinal microflora of poultry and improve its 
productivity. 
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SHORT REVIEW 
 

Over the past decades, the study of the role of the microorganisms of the gastrointestinal tract of 
broiler chickens in digestion and metabolism has aroused the increased interest of both scientists and 
practitioners of poultry farmers, since the results of these studies help to organize more rational and complete 
feeding and other activities needed to increase productivity and improving the health of poultry [2, 24]. The 
structure of the diet can influence the composition of the intestinal microbial populations, and its grain 
(carbohydrate, energy) part is the most important in this regard since it supplies the intestinal chyme with the 
main substrates necessary for the microflora for vital activity. The so-called "viscous" grains are characterized 
by high concentrations of non-starch polysaccharides (LPS), including water-soluble, which are poorly digested 
by the bird itself, but serve as a substrate for microflora, especially in the blind intestines, which hydrolyzes 
them and then breaks down into low molecular weight metabolites, such as SCCC. (acetate, propionate, 
butyrate, lactate, etc.). For such transformations, entire cascades of sequential enzymatic reactions and the 
simultaneous presence of a number of microbial enzymatic activities are required [22]; however, the initial 
substrates for these cascades, i.e. NPS rations are extremely complex systems where components can vary in 
molecular weight, length, and structure of side chains, types of bonds between molecules, etc. [14]. NPS, even 
of the same type, can vary greatly in structure and properties in different types or varieties of grain [7], so 
ideally they can choose different combinations and concentrations of enzymes and/or probiotic supplements 
that will effectively break down this option NPS to beneficial for the body of the final metabolites of the bird. 

 
Currently, 6 types of micro-components of the diet (feed additives) are used in practice to modulate 

the composition of the intestinal microflora of the bird: antibiotics, exogenous enzymes, prebiotics, probiotics, 
synbiotics, phytobiotics[21]. In some countries, the ban on the use of feed antibiotics (in EU countries since 
2006), which were previously the main modulating microflora supplement [4], has aroused keen interest in 
other types of these additives, which are being intensively studied all over the world. Interest is also fueled by 
the growing international concern about the problem of resistance to pathogens for antibiotics [11]. 

 
The most studied today are probiotic preparations. Probiotics are now understood as live microbial 

feed additives that improve the health and productivity of farm animals [20]. Currently, as a probiotic additive 
used species of the genus Lactobacillus (bulgaricus, plantarum, acidophilus, salivarius, lactis, helveticus, casei), 
Bacillus subtilis, Enterococcus faecium and faecalis, Streptococcus thermophilus, species of the genus 
Bifidobacterium, some strains of E. coli [8, 9, 10], some species of the genera Bacillus and Lactococcus [21]. A 
variety of fungal species are also used: Aspergillus oryzae, Saccharomyces cerevisiae and acidophilum [11, 12]. 

 
The positive effect of probiotic cultures is associated with the production of SCFA, which lower the pH 

of the chyme and thereby reduce the growth of pathogenic microorganisms that do not tolerate relatively high 
acidity of the environment (clostridia, Salmonella, pathogenic strains of E. coli) [13]; with competition with 
pathogens for adhesion sites to the intestinal walls [14]; with the stimulation of a number of aspects of the 
host organism's own immunity [19]; with a decrease in intestinal activity of various microbial toxin-producing 
enzymes, such as β-glucuronidase[13]. 

 
Currently, the most widely used probiotics are based on Bacillus species, primarily B. subtilis and B. 

licheniformis. The probiotic effect of these bacilli is not least related to their secretion into the lumen of the 
intestine of a number of enzymatic activities, such as amylase, lipase, cellulase, protease, xylanase and 
phytase, which cleave various substrates in the chyme and thus increase digestibility and use of dietary 
nutrients [15, 16]. 

 
In experiments with probiotics based on Bacillus, an increase in the number of lactobacilli and 

bifidobacteria in the small intestine and in the intestines, as well as a decrease in the size of E. coli populations, 
is usually observed. Thus, in the experience of Chinese scientists, bacillary probiotic significantly increased the 
number of lactobacilli in populations of the 12-duodenal and blind intestines and reduced the number of 
Escherichia [16]. In terms of broiler productivity, there was a decrease in live weight gain and a significant 
increase in feed conversion in the period of 21-42 days of life. 

 
However, this effect on lactobacilli is not always noted; For example, in the experience of Hungarian 

scientists, 4 different doses of probiotic based on B. subtilis also significantly reduced the population of E. coli, 
but had no effect on the Lactobacillus populations in the ileum and the blind intestines; at the same time, 
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there was a significant improvement in both feed conversion and live weight gain, regardless of the level of 
input into the ration of a probiotic [1]. 

 
A lot of research is devoted to probiotics based on various types of lactobacilli. In a study by Thai 

scientists [17], a probiotic based on the Lactobacillusreuteri strain (at a dose of 105 CFU / g feed) in a corn-soy 
diet increased the lactobacillus population and reduced the population of campylobacter in the early postnatal 
period of growth of broilers. It is interesting to note that the total size of the intestinal microbial population, 
determined by PCR, did not differ between the control and the group receiving the probiotic at 21 days of life, 
whereas at 42 days of life, this indicator was 5 times larger in the experimental group than in the control 
group. In another recent experience, a probiotic based on a mixture of L. agilis and L. reuteri also significantly 
increased the concentration of lactobacilli in the chyme of the caecum of broilers at 35 days of age, however, 
the concentration of CCFA in the chyme of the caecum was significantly decreased (p <0.05) [5]. 

 
In the study on broilers under conditions of cold stress, who received a probiotic based on the strain 

Lactobacillus salivarius, the effect of the additive on the concentration in the cecum of enterobacteria, E. coli 
and lactic acid bacteria was not detected; at the same time, probiotics reduced the mortality of chickens and 
improved feed conversion throughout the 6 weeks of cultivation [3]. 

 
Complex multi-strain probiotics are also used, including not only different species of the same genus, 

but also species of different genera of microorganisms, or from bacterial and yeast components. 
 
Such mixtures of probiotic cultures are also used to improve the competitive displacement of 

pathogens by expanding the range of “competitor” species. In a study by Greek authors, the efficacy of 
Salmonella enteritidis repression was investigated by a multi-strain probiotic in experimentally induced 
salmonellosis. It is shown that probiotic has about the same effect on the salmonella population as the feed 
antibiotic (avilamycin), reducing its size by 2-7 orders of magnitude, and if the positive control (infected with 
Salmonella, but not receiving supplements) at 42 days of life, the pathogen was detected in the chyme of the 
cecum in 100% of individuals, then in groups that received a probiotic or antibiotic - only 50%. At the same 
time, Salmonella-specific immune responses of IgA and IgG (both at the level of the intestine and the whole 
body of broilers) were significantly enhanced only in the positive (infected) control [2]. 
 

CONCLUSION 
 

Summarizing the above, we can conclude that studies of the effect of the structure of animal feed on 
broiler intestinal microflora are relevant, and metagenomic studies that give a more complete picture of 
microbial populations compared to classical methods of microbiology are particularly relevant. These studies 
will expand knowledge about the relationship of diets, microflora, physiology, and productivity of broilers, and 
in the future will help expand the range of additives that effectively modulate the poultry intestinal microflora 
and improve its productivity. 

 
Further research will also help in the development of precision solutions to the question of what 

additives and in what dosage should be used with a different structure of the diet of broilers, to ensure a more 
effective interaction of microflora with the host organism. 
 

ACKNOWLEDGMENTS 
 

The study was performed at the FGBOU VO "St. Petersburg State Academy of Veterinary Medicine» 
with the aid of the Russian Science Foundation Grant (Project No. 18-76-10017). 
 

REFERENCES 
 
[1]  Molnár A.K., Podmaniczky B., Kürti P., TenkI., Glávits R., Virág G.Y., Szabó Z.S. Effect of different 

concentrations of Bacillus subtilis on growth performance, carcass quality, gut microflora and immune 
response of broiler chickens. Br. Poult. Sci. 2011. 52(6). pp. 658-665. 

[2]  Mountzouris K.C., Balaskas C., XanthakosI., Tzivinikou A., Fegeros K. Effects of a multi-species 
probiotic on biomarkers of competitive exclusion efficacy in broilers challenged with Salmonellа 
enteritidis, Br. Poult. Sci. 2009. 50(4). pp. 467-478. 



ISSN: 0975-8585 

 

November–December 2018  RJPBCS  9(6)  Page No. 1879 

[3]  Blajman J.E., Olivero C.A., Fusari M., Zimmerman J.A., Rossler E. et al.Impact of lyophilized 
Lactobacillus salivarius DSPV 001P administration on growth performance, microbial translocation, 
and gastrointestinal microbiota of broilers reared under low ambient temperature. Res. Vet. Sci. 
2017. 114. pp. 388-394. 

[4]  Castanon J.I.R. History of the use of antibiotics as growth promoters in European poultry feeds. Poult. 
Sci. 2007. 86. pp. 2466-2471. 

[5]  Chen C.Y.,ChenS.W., WangH.T. Effect of supplementation of yeast with bacteriocin and Lactobacillus 
culture on growth performance, cecal fermentation, microbiota composition, and blood 
characteristics in broiler chickens. Asian-Austral. J. Anim. Sci. 2017. 30(2). pp. 211-220. 

[6]  Chichlowski M., Croom J., McBride B.W. et al.Metabolic and physiological impact of probiotics or 
direct-fed microbials on poultry.Intl. J. Poult. Sci. 2007. 6(10). pp. 694-704. 

[7]  Choct M., Hughes R. Chemical and physical characteristics of grains related to variability in energy and 
amino acid availability in poultry.Crop Pasture Sci. 1999. 50. pp. 689-702. 

[8]  Fuller R. Probiotics in man and animals.J. Appl. Bacterol. 1989. 66. pp. 806-830. 
[9]  O’Dea E.E., G.M. Fasenko, G.E. Allison, D.R. Korver, G.W. Tannock, L.L. GuanInvestigating the effects of 

commercial probiotics on broiler chick quality and production efficiency. Poult. Sci. 2006. 85. pp. 
1855-1863. 

[10]  Choudhari A., Shinde S., Ramteke B.N. Prebiotics and probiotics as health promoters. Vet. World. 
2008. 1. pp. 59-61. 

[11]  Huang M.K., Choi Y.J., Houde R., Lee J.W., Lee B., Zhao X. Effects of Lactobacilli and an acidophilic 
fungus on the production performance and immune responses in broiler chickens. Poult. Sci. 2004. 
83. pp. 788-795. 

[12]  Hassanein S.M., Soliman N.K. Effect of probiotic (Saccharomyces cerevisiae) adding to diets on 
intestinal microflora and performance of Hy-Line layers hens.J. Amer. Sci. 2010. 6. pp. 159-169. 

[13]  Khan R.U., Naz S. The application of probiotics in poultry production. World’s Poult. Sci. J. 2013. 69(3). 
pp. 621-632. 

[14]  Knudsen K.E. Fiber and non starch polysaccharide content and variation in common crops used n 
broiler diets. Poult. Sci. 2014. 93. pp. 2380-2393. 

[15]  Latorre J.D., Hernandez-Velasco X., Vicente J.L., Wolfenden R., Hargis B.M., Tellez G. Effects of the 
inclusion of a Bacillus direct-fed microbial on performance parameters, bone quality, recovered gut 
microflora, and intestinal morphology in broilers consuming a grower diet containing corn distillers 
dried grains with solubles. Poult. Sci. 2017. 96. pp. 2728-2735. 

[16]  Lin S.Y., Hung A.T.Y., Lu J.J. Effects of supplement with different level of bacillus coagulans as 
probiotics on growth performance and intestinal microflora populations of broiler chickens. J. Anim. 
Vet. Adv. 2011. 10(1).pp. 111-114. 

[17]  Nakphaichit M.,Thanomwongwattana S., Phraephaisarn C., Sakamoto N., Keawsompong S., Nakayama 
J., Nitisinprasert S. The effect of including Lactobacillus reuteri KUB-AC5 during post-hatch feeding on 
the growth and ileum microbiota of broiler chickens.Poult. Sci. 2011. 90. pp. 2753-2765. 

[18]  Nhung N.T., Hnung N.T., Chansiripornchai N., Carrique-Mas J.J. Antimicrobial resistance in bacterial 
poultry pathogens: A review. Front. Vet. Sci. 2017. 4. P. 126. 

[19]  Ohashi Y., Ushida U. Health-beneficial effects of probiotics: its mode of action.Anim. Sci. J. 2009. 80. 
pp. 361-371. 

[20]  Saleh A., Hayashi K. Aspergillus niger reduces skeletal muscles protein breakdown and stimulates 
growth in broilers.Res. Opinions Anim. Vet. Sci. 2011. 1. pp. 209-212. 

[21]  Yang Y., Iji P.A., Choct M. Dietary modulation of gut microflora in broiler chickens: a review of the role 
of six kinds of alternatives to in-feed antibiotics. World’s Poult. Sci. J. 2009. 65(1). pp. 97-114. 

[22]  Zduńczyk Z., Jankowski J., Kaczmarek S., Juśkiewicz J. Determinants and effects of postileal 
fermentation in broilers and turkeys part 1: gut microbiota composition and its modulation by feed 
additives. World’s Poult. Sci. J. 2015. 71(1). pp. 37-57. 

[23]  Grozina A.A. The composition of the microflora of the gastrointestinal tract in broiler chickens when 
exposed to probiotic and antibiotic (according to T-RFLP - RT-PCR). Agricultural Biology. 2014. 6. pp. 
46-58. 

[24]  Lenkova T.N., Yegorova T.A., Sysoeva I.G. More useful microflora - higher productivity. Poultry. 2015. 
5. pp. 7-10. 

[25] Gorlov I.F., Lebedev A.T., Galkov V.Y., Orlyanskiy A.V., Shlykov S.N. Effects of feed additives "Yoddar-
Zn" and "Glimalask-Vet" on the productivity of beef cattle. Research journal of pharmaceutical 
biological and chemical sciences. 2016. 7(5) pp. 2518-2522. 



ISSN: 0975-8585 

 

November–December 2018  RJPBCS  9(6)  Page No. 1880 

[26] Gorlov, Ivan Fiodorovich; Titov, Evgeniy Ivanovich; Semenov, Gennadiy Viacheslavovich, Slozhenkina, 
Marina Ivanovna; Sokolov, Aleksandr Yurievich; Omarov, Ruslan Saferbegovich); Goncharov, 
Aleksandr Ivanovich; Zlobina, Elena Yurievna; Litvinova, Elena Viktorovna; Karpenko, Ekaterina 
Vladimirovna. INTERNATIONAL JOURNAL OF FOOD PROPERTIES Volume: 21. Issue: 1. 2018. P. 1031-
1042. 

[27] Omarov, Ruslan Saferbegovich; Antipova, Lyudmila Vasilevna; Konieva, Oksana Nikolaevna; 
Meshcheryakov, Vladimir Anatolyevich; Shlykov, Sergei Nikolaevich. Biotechnological Aspects In The 
Development Of Functional Food Products. Research journal of pharmaceutical biological and 
chemical sciences. Volume: 9. Issue: 3. P.: 751-755. Publ: MAY-JUN 2018. 

[28] Gorlov, Ivan Fedorovich; Omarov, Ruslan Saferbegovich; Slozhenkina, Marina Ivanovna; Zlobina, Elena 
Yuryevna; Mosolova, Natalia Ivanovna; Shlykov, Sergei Nikolaevich. Study Of The Influence Of Beef 
With An Improved Fatty Acid Composition On The Development Of Atherosclerosis In Animal 
Experiments. Research journal of pharmaceutical biological and chemical sciences   Volume: 9   Issue: 
4   P: 1159-1162   Publ: JUL-AUG 2018. 

[29] Shlykov, Sergei Nikolayevich, Omarov, Ruslan Saferbegovich. Analyzing Methods For Improving Beef 
Tenderness. research journal of pharmaceutical biological and chemical sciences   Volume: 9. Issue: 4. 
P.: 1135-1137. Publ: JUL-AUG 2018. 

[30] Omarov, Ruslan Saferbegovich; Nesterenko, Anton Alekseyevich; Chimonina, Irina Victorovna; 
Sangadzhieva, Lyudmila Khalgaevna; Sangadzhieva, Olga Stanislavovna; Shlykov, Sergei Nikolayevich. 
Development Of Food Products Enriched With Biologically Active Form Of Iron. Research journal of 
pharmaceutical biological and chemical Volume: 9. Issue: 4. P.: 902-905. Publ: JUL-AUG 2018. 


