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Abstract 

Probiotics, which are live microorganisms as defined 

by Food and Agriculture Organization (FAO) and 

the World Health Organization (WHO) that confer a 

health benefit to the host organism when delivered in 

adequate amounts during an oral route of delivery, 

have attracted considerable interest for their potential 

role in altering gastrointestinal physiology. Probiotics 

have been used as experimental tools in laboratory 

animals to gain insights into mechanisms of gut 

homeostasis, immune regulation, and host–microbiota 

interactions. This review analyses the literature to date 

concerning the role of probiotic supplementation on 

gastrointestinal function in experimental animal 

models, such as rodents and other laboratory species. 

Major physiological effects include improvement of 

mode profile intestinal barrier integrity, modulation of 

gut motility, regulation of mucosal immunity 

responses, change in gut microbiota composition, and 

suppression of inflammatory pathways. Probiotic 

strains like Lactobacillus, Bifidobacterium and 

Saccharomyces species exerted strain-specific effects 

on epithelial tight junction expression, short-chain 

fatty acid production and cytokine balance. Moreover, 

administration of probiotics has demonstrated 

therapeutic significance in experimental models of 

inflammatory bowel disease, antibiotic-associated 

dysbiosis, metabolic disorders and stress-related 

intestinal dysfunction. While promising, heterogeneity 

of strain selection, dosing and experimental design 

underlines the need for standardized protocols and 

mechanistic explorations. Knowing how probiotics 

interact with their host in the laboratory can inform 

translational applications for use in veterinary and 

human medicine. Future studies need to elucidate the 

molecular pathways involved and long-term safety, as 

well as optimal precision probiotic strategies for 

gastrointestinal health. 

 Keywords: Probiotics, gastrointestinal physiology, 
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INTRODUCTION 
      Probiotic consumption is also commonly 

consumed via gut/microflora health [1]. Traditional 

laboratory animals (mice, and rats) and poultry are 

prototypical laboratory animals are systematically use 

to elucidate the physiologic exemption of probiotics 

and therapeutic impacts, such a model is kept edge bid 

environment as well as homologous genetically [2]. 

Hence, this review aims to depict the abnormalities of 

probiotics in great structural qualities incurred by 

probiotics within distinct experimental rats and/or 

lamb/poultry gastrointestinal regions, together with a 

special focus on the advantage for biomedical studies 

that could be found these particular data from rodents. 

In veterinary medicine, Probiotics is a new issue due 

to increased health-conscious and environmentally-

friendly way of utilizing the pet & livestock, people 

now search for important information related to 

probiotics [3]. Probiotics are live microorganisms that 

improve host health when administered in sufficient 

amounts. For companion and food-producing animals, 

probiotic is very important in improvement of animal 

performance immunity and general care[4] [5]. The three 

groups of probiotic taxa Lactobacillus, 

Bifidobacterium and Enterococcus plus 

Saccharomyces boulardii yeast work together 

symbiotically with the GI microbiome for optimum 

benefit [6]. Prebiotics are preferred because they 

prolong promote the growth of gremial flora for 

instance bifidobacterial and will found favorable 

bacteria due to larger modification in health condition 

of gut flora compared to probiotics, that report solely 

transient however not permanent change [7].Probiotics 

applications may alter the kinetics of rumen 

fermentation patterns for ruminants [8].For instance, it 

has shown that probiotics could promote the synthesis 

of rumen microbes with crude protein and digestibility 

of rumen fibers without affecting a fermentation level 

and microbial viability in rumens [9].This implies that 

microbiome-informed probiotic strategies can be 

applied to customize a balance of productivity and 
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ecological sustainability. Probiotics have multiple 

modes of action ranging from competitive exclusion 

of pathogenic bacteria, production of antimicrobials, 

stabilization of epithelial barriers and modulation of 

host immune response [10]. Probiotics are practical and 

economical additives/alternatives to antibiotics for 

growth enhancement due to their association with 

enhanced feed conversion ratio, reduced prevalence of 

gastrointestinal disease and improved animal growth 

rate performance at the production level [11]. New 

strategies in microbiome research that could be used 

to reduce host-microbe interactions and along with 

probiotics manage microbial micro-induction and 

metabolism, positively linked to improved resistance 

against the pathogens [12]. Probiotics present a solid 

substitute for the most problematic antibiotics that 

have been prohibited or restricted in many areas since 

they are effective bioactive formulations to boost 

production in poultry industry. Supplemental 

treatment has been shown to improve 

 1) nutrient metabolism,  

2) decrease in pathogen populational levels 

3) gut health all of which are associated with improved 

sustainable fills. 

 It is reported that the population of Lactobacillus 

plantarum and Propionibacterium freudenreichii in 

ruminant feeding has led to lower methane production 

during fermentation and better assimilation sharing 

along with the feed, which gives them a potential role 

in limiting ruminant farm output [15]. Probiotics usage 

in pigs may mitigate Mitigating post-weaning diarrhea 

PWD. Because of lifestyle factors, these dog disorders 

have made probiotics a major area of study, exploring 

the effect on immune system and microbiota disorders. 

Probiotics for treating the gastrointestinal tract of cats, 

and relieving diarrhea. A few recent studies have 

reported that similar immunomodulatory effects 

observed in dogs may also occur in cats[16,17,18]. 

Psychobiotics can confer psychological benefits, as 

shown also in experimental mouse models of stress. 

For instance, orally introduced L. plantarum D-9 

suppressed depressive-like and anxiety-like behaviors 

via enhancement of tryptophan metabolism, 

hypothalamic-pituitary-adrenal axis activity and 

inflammation as well as gut microbiota [19] (Figure 1).   

Probiotics have demonstrated promise for various 

applications, yet barriers remain in their widespread 

deployment. These problems come from strain-

dependent effects, non-standardized dosages and no 

clear understanding of how various probiotics behave 

in different hosts. For example, in some comparison 

studies on cattle, different probiotics had varying 

effects on rumen fermentation and production [20].   

Administration of probiotics at different doses also has 

diverse effects on growth response and microbiota 

modification abilities in chicken [21]. Recent similar 

discrepancies have also been reported on piglets and 

probiotics efficacy on treating diarrhea and other 

clinical conditions varies among domesticated 

animals[13,22]. Probiotics other uses coupled with 

economic benefits are not to be ignored. As these 

products improve animal performance, probiotics can 

be an economical choice for pet owners and livestock 

farmers by reducing their expenses related to treating 

diseases [24]. For example, the feeding of dairy cattle 

resulted in increased milk production and reduced 

costs for veterinarians on checking bills while it has 

been reported that poultry improves feed conversion 

efficiency [25].  

Figure 1. The roles played by probiotics in animals are specific and essential for maintaining an animal's health at all 

levels. Probiotics help maintain the gut flora that are necessary for a healthy internal environment. Another important 

stress-reducing system that probiotics help regulate is the Hypothalamic-Pituitary-Adrenal  HPA axis [26]. 
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Probiotics and inflammatory bowel disease in 

laboratory animal 

      Extensive evidence founded on animal models has 

shown the potential of probiotics to affect 

inflammatory bowel diseases (IBD) through 

determining mechanisms of host-microbiota 

interactions. The role of probiotics under certain 

physiological and environmental conditions, as well as 

the inflammatory response itself, can be quantified in 

an experimental environment using animal models [27]. 

Studies indicate that administration of probiotics to lab 

animals can mitigate intestinal inflammation by 

modulating innate and adaptive immune responses. 

Probiotics change the composition of gut microbiota 

by reducing the risk of opportunist infection and 

promoting growth of beneficial bacteria. Indeed, the 

modulation of gut microbiota balance composition in 

animal models with IBD have demonstrated benefits 

on restoring intestinal functionality and lower severity 

of disease. Overall, the results from animal models 

will of course be crucial and are expected to present 

further insight into translational research in GIT 

physiology as potential resolution of inflammatory 

disease of enteric organs. ScienceDirect Probiotics in 

IBD: Combined use of in vitro and in vivo models for 

selection of strains with anti-inflammatory potential 

and gut epithelial barrier restoring capacity. 

 

Figure 2. Toll-like receptor (TLR) communities on the human gastrointestinal tract (GIT) of normal versus 

inflammatory bowel disease (IBD). The Gut epithelium shows immune system and microorganisms’ interaction in 

GIT lumen. In a healthy status, gut epithelium is established as a barrier made of tight junctions between cells  [28]. 

Enhancement of Intestinal Barrier Function 

     To prevent the translocation of toxic elements and 

pathogenic microorganisms, intestinal barrier intact is 

required. Probiotics play an important role in the 

maintenance of the intestinal barrier through mucus 

production, fortification of tight junction proteins and 

reduction of epithelial permeability. Laboratory 

studies have demonstrated that these probiotics 

enhance the epithelial barrier by enhancing the 

expression of occludin and claudin tight junction 

proteins [17]. This defense mechanism also reduces 

inflammation and promotes overall intestinal health. 

The intestinal microbiota, which can be pro- or anti-

inflammatory, is essential for maintaining the integrity 

and function of the intestinal barrier. Both direct and 

indirect mechanisms are involved in which intestinal 

commensal bacteria play important roles in 

maintaining barrier integrity and health [29].. Intestinal 

symbionts and probiotics affect the intestinal barrier of 

the host using surface molecules and metabolites[30,31]. 

So, Probiotics can reduce inflammation and restore the 

integrity of epithelial barrier. 

Immunomodulatory Effects of Probiotics 

     The GI tract is an essential organ of the immune 

system and probiotic intake may modulate innate and 

acquired immunity. Probiotics have been shown to 

elevate the production of anti-inflammatory cytokines 

and suppress the release of pro-inflammatory 
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mediators in vitro [18]. Probiotics have also been found 

to enhance the function of immune cells such as 

macrophages, dendritic cells and regulatory T cells [30] 

. This mechanism of action has shown a protective 

effect in preventing infections and decreasing the rates 

of ulcerative colitis. Various physical barriers and 

immune cells, along with mediators, contribute to 

forming an integrated immune system in all tissues, 

including the gut and lungs, that controls homeostasis 

but also manages infections [31]. Gut commensals also 

have significant immunobiological importance 

through modulation of inflammatory processes and 

interactions with the host. 

      The gut microbiome is another important immune 

system regulator and it has been suggested that 

dysbiosis (malfunction of the gut microbiota) 

contributes to diseases like inflammatory bowel 

disease (IBD) and irritable bowel syndrome (IBS) [32], 

as shown in Figure 3.  

 

Figure 3. interactions between gut microbiota and immune system The gut microbiota and its antigentic products such 

as SCFAs promote the differentiation of T cell with a systemic immune response aimed at targeting the dominating 

Treg, Th1 and Th17 cells. Gut microbiota modulates Th1 differentiation from CD4+ T cell through cooperation of 

mTOR and STAT-3 pathway, in addition IL-10 and TGF-β secreted by gut microbiota effects on Treg differentiation 
[33]. 

 

Impact on GI metabolism and Motility 

     Gut microbiota and immune system interactions 

F1. The gut microbiota and its products, as SCFAs for 

the example accelerate T cell differentiation which 

serves a broad immunological pathway aimed against 

predominant Treg, Th1 and Th17 cells[35]. The mTOR 

and STAT-3 pathway cooperation by gut microbiota 

in shaping Th1 differentiation from CD4+ T cells In 

addition, IL-10 and TGF-β secrete the gut microbiota 

that induce the increase of Treg differentiation [34]. 

How Probiotics Work in the Gut 

     Nevertheless, the positive impacts of probiotics 

exert through different but linked modes including 

microbial metabolic processes, host–microbe 

interaction and gut cell regulation activation [35]. One 

of the main mechanisms is the fermentation of non-

digestible carbohydrates, leading to production of 

microbial metabolites, especially short-chain fatty 

acids (SCFAs), including acetate, propionate and 

butyrate. These metabolites provide energy to 

colonocytes and maintain the integrity of intestinal 
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epithelium. Butyrate can inhibit HDAC activity to 

further regulate gene expression involved in 

inflammation suppression and mucosal healing. 

SCFAs also function as agonists of G-protein-coupled 

receptors, including GPR41 and GPR43, which are 

critical for immune and metabolic regulation. [36]. 

      The second mechanism is the production of 

antimicrobial compounds by probiotic bacteria, such 

as bacteriocins, organic acids and hydrogen peroxide. 

These substances restrict the development of 

pathologically active microorganisms by decreasing 

luminal acidity and preventing the adhesion and 

colonization of bacteria. Probiotics employ 

competitive exclusion to colonize niches in the gut 

environment and prevent pathogenic overgrowth, 

restoring the microbial community to homeostasis [37]. 

Impeding quorum sensing mechanisms by probiotics 

for microbial communication networks regulation. 

Probiotics can prevent virulence factors produced by 

pathogenic microorganisms from regulation by 

binding to their bacterial signal molecules. 

Gut-Brain Axis and Psychobiotic Actions 

    Recent studies have shown that probiotics can 

influence the gut-brain axis, the system by which our 

intestines and central nervous systems communicate 

with each other (in both directions). Probiotic 

microbes have also action on neurochemical 

mechanisms via modulation of the tryptophan 

metabolism pathway which is pre-cursor for serotonin 

synthesis. Serotonin plays an important role in the 

gut's clearance and mental-behavioral modalities 

control according to its higher levels [38]. 

    The hypothalamic-pituitary-adrenal (HPA) axis has 

been modulated by probiotic therapy, thereby 

decreasing stress responses of laboratory animal 

models. For example, probiotics have reduced blood 

corticosterone release and intestinal barrier 

dysfunction induced by stress. Microbial metabolites 

and inflammatory mediators induced by probiotics can 

also influence vagus nerve signaling to various brain 

areas.which are capable of modulating behavioral 

changes of modeled experimental animals 

Sensitive Responders to Probiotic Supplementation 

in Laboratory Animals 

     The physiological impact of probiotics is not the 

same because gastrointestinal structures, microbiota 

and dietary patterns of experimental animal species are 

diverse. In IBD pathogenesis, the immunomodulatory 

properties of probiotics have been demonstrated in 

common mouse models by dampening inflammatory 

mediators and promoting epithelial barrier integrity. 

Since we developed the rat model in an experimental 

setting where conditions are better controlled than they 

would be in a natural host, it provided us an 

opportunity to characterize host-microbe interactions 

on a global level[39] 

Translational Relevance of the Experimental Data 

to Human and Veterinary Medicine 

    Our better understanding of the promise of 

probiotics has been based on laboratory animal 

research. Such experimental models have paved the 

way for insights into the probiotic treatment for 

inflammatory bowel diseases and metabolic disorders, 

and potential therapeutic effects in antibiotic-induced 

dysbiosis. Lab research is inherently governed, which 

allows you to identify individual pathways that could 

then be followed as medicinal drugs. 

    That also contributed to the comparative research of 

microbiome-assisted therapies for curing human 

diseases, which are aimed at correcting gut 

homeostasis and minimizing antibiotic use. Given the 

rapid advancement of both precision medicine and 

personalized nutrition, it is likely that probiotics will 

become key components in the design of tailored 

treatments based on each individual's microbiota. 

Experimental and Biomedical Significance 

     The use of probiotics in lab animals also has 

important ramifications for experimental research. 

Probiotics supplementation enhances animal welfare, 

reduces experimental variability, and improves 

replicability in scientific studies. Moreover, these 

models provide important information that will aid in 

the future therapeutic use of probiotics against 

gastrointestinal diseases in humans. 

Conclusion 

      There are significant implications for experimental 

work where probiotics are administered to laboratory 

animals. Supplementation of probiotics can have 

beneficial effects on animal health and they can reduce 

variation and improve the reproducibility in 

experimental studies relating to this topic. These 

models influence the therapeutic application of 

probiotics for gastrointestinal diseases in human 

patients. 

 

 

 

 

 

 



Kerbala Journal of Veterinary Medical Sciences Issue (2), Volume (2), (2026) 

 

25 

 

REFERENCES 

1) Hill, C., Guarner, F., Reid, G., Gibson, G. R., 

Merenstein, D. J., Pot, B, Hill et al. (2014) 

Expert consensus document: The International 

Scientific Association for Probiotics and 

Prebiotics Consensus Statement on the scope and 

appropriate use of the term probiotic. Nature 

Reviews Gastroenterology & Hepatology, 11(8), 

506-514. 

https://doi.org/10.1038/nrgastro.2014.66 

2) FAO/WHO. (2002). Evaluation of probiotics in 

food -- GUIDELINES. Food and Agriculture 

Organization of the United Nations, World 

Health Organization. 

3) Bron, P. A., et al. (2017). Do Probiotics 

Manipulate Disease in Mankind by the Effect on 

Intestinal Microbiota 

4) Ouwehand, A. C., Salminen, S., and Isolauri, E. 

2002. Probiotics: a review and 

recommendations. Antonie van Leeuwenhoek, 

82, 279–289. 

https://doi.org/10.1023/A:1020620607611 

5) FAO/WHO. (2021). Health and nutritional 

properties of probiotics in food including powder 

milk with live lactic acid bacteria: Report of a 

joint FAO/WHO expert consultation. 

https://www.fao.org/3/a0512e/a0512e.pdf 

6) Joerger, R. D., & Ganguly, A. (2017). The 

current state of the art: preharvest application of 

pro- and prebiotics to farm animals to improve 

microbial safety of animal products 

Microbiology Spectrum, 5(1), 1–10. 

https://doi.org/10.1128/microbiolspec.PFS-

0012-2016 

7) Roberfroid, M. (2007). Prebiotics: The concept 

revisited. The Journal of Nutrition 137(3): 830S–

837S. https://doi.org/10.1093/jn/137.3.830S 

8) Cherdthong, A., Wanapat, M., & 

Wachirapakorn, C. (2011). Supplementing Beef 

Cattle Diet With Urea Calcium Mixture 

Improves Ruminal Fermentation Functionality 

With High-Cassava Chips and Rice Straw 

Concentrate Animal Feed Science and 

Technology, 163:43–51. 

https://doi.org/10.1016/j.anifeedsci.2010.10.003 

9) Patterson, J. A., & Burkholder, K. M. (2003). 

Use of pre/probiotics in poultry production 

Poultry Science, 82, 627–631. 

https://doi.org/10.1093/ps/82.4.627 

10) Yirga, H. (2015). [Show full abstract] Probiotic 

in animal nutrition Journal of Probiotics & 

Health, 3, 132. https://doi.org/10.4172/2329-

8901.1000132 

11) Astuti, W. D., Wiryawan, K. G., Wina, E., 

Widyastuti, Y., Suharti, S., & Ridwan, R. (2018). 

In Vitro Effect of Selected Lactobacillus 

plantarum as Probiotic on Ruminal Fermentation 

and Microbial Populations Pakistan Journal of 

Nutrition, 17, 131–139. 

https://doi.org/10.3923/pjn.2018.131.139 

12) Krehbiel, C. R., Rust, S. R., Zhang, G.; & 

Gilliland, S. E. (2003). Bacterial direct-fed 

microbials in ruminant diets: Performance 

response and mode of action. All published in: 

Journal of Animal Science, 81(E. Suppl. 2), 

E120–E132. 

https://doi.org/10.2527/2003.8114_suppl_2E12

0x 

13) Huyghebaert, G., Ducatelle, R., & Van 

Immerseel, F. (2011). Tackling phytobiotics and 

probiotics as alternatives to antimicrobial growth 

promoters for broilers The Veterinary Journal, 

187, 182–188. 

https://doi.org/10.1016/j.tvjl.2010.03.003 

14) Kabir, S. M. L. (2009). Recent Trends in the use 

of Probiotics in the Poultry Industry 

International Journal of Molecular Sciences, 10, 

3531–3546. 

https://doi.org/10.3390/ijms10083531 

15) Seo JK, Kim SW, Kim MH, Upadhaya SD, Kam 

DK, Ha JK. Direct-fed microbials for ruminant 

animals. Asian-Australasian Journal of Animal 

Sciences, 23: 1657–1667. 

https://doi.org/10.5713/ajas.2010.r.08 

16) Su, W., Gong, T., Jiang, Z., Lu, Z. and Wang, Y. 

(2022). Intestinal barriers-based efficacy of 

probiotics in prevention of postweaning diarrhea 

in piglets Frontiers in Cellular and Infection 

Microbiology, 12, 883107. 

https://doi.org/10.3389/fcimb.2022.883107 

17) Kim, H., Rather, I. A., Kim, H., Kim, S., Kim, 

T., Jang, J., Seo, J., Lim, J. and Park Y.-H. 

(2015) A double-blind, placebo-controlled trial 

of a probiotic strain Lactobacillus sakei Probio-

65 for the prevention of canine atopic dermatitis. 

Journal of Microbiology and Biotechnology, 

25(12), 1966–1969. 

https://doi.org/10.4014/jmb.1504.04041 

18) Grześkowiak, Ł., Endo, A., Beasley, S., & 

Salminen, S. Intestinal Microbiota and 

Probiotics on Welfare of Dogs and Cats 

Anaerobe, 34, 14–23. 

https://doi.org/10.1016/j.anaerobe.2015.04.002 

19) Jia, L., Xiao, L., Fu, Y., Shao, Z., Jing, Z., Yuan, 

J., Xie, Y., Guo, J., Wang, Y. & Geng W. (2024). 

Tryptophan metabolism and gut microbiota 

modulation are associated with the 

neuroprotective effects of probiotics in anxiety- 

and depression-like disorders in stressed mice 



Kerbala Journal of Veterinary Medical Sciences Issue (2), Volume (2), (2026) 

 

27 

 

Food & Function, 15, 2895–2905. 

https://doi.org/10.1039/D3FO04000A 

20) Uyeno Y, Shigemori S, Shimosato T (2015)). 

Probiotics/prebiotics influence on the cattle 

health and productivity. Microbes and 

Environments, 30, 126–132. 

https://doi.org/10.1264/jsme2.ME14176 

21) Chaucheyras-Durand, F., & Durand, H. 
(2009). Probiotics in animal nutrition and 
health. Beneficial microbes, 1(1), 3-9. 

22) K C Mountzouris, P Tsitrsikos, I Palamidi, A 

Arvaniti, M Mohnl, G Schatzmayr and K 

Fegeros. The impact of varying inclusion levels 

of probiotic on broiler performance, nutrient 

digestibility, plasma Immunoglobulins and cecal 

microflora. Poultry Science, 89, 58–67. 

https://doi.org/10.3382/ps.2009-00308 

23) Dowarah, R., Verma, A. K., Agarwal, N., Singh, 

P., & Singh, B. R. (2018). Isolation and 

characterization of probiotic lactic acid bacteria 

and its effect on growth, nutrient digestibility, 

health and antioxidant status in weaned piglets 

PLoS ONE, 13, e0192978. 

https://doi.org/10.1371/journal.pone.0192978 

24) by BYBEE, S. N., SCORZA, A. V., & LAPPIN, 

M. R.(2011). Influence of enterococcus faecium 

SF68 (Protexin) on the occurrence of diarrhea in 

cats and dogs living under shelter conditions 

Journal of Veterinary Internal Medicine25, 856–

860 (2011). https://doi.org/10.1111/j.1939-

1676.2011.0724.x 

25) Lozupone, C. A., Stombaugh, J. I., Gordon, J. I., 

Jansson, J. K., & Knight, R. (2012). The human 

gut microbiota: diversity, stability and resilience. 

Nature, 489, 220–230. 

https://doi.org/10.1038/nature11550 

26) Tremblay, A., Xu, X., Colee, J. & Tompkins, T. 

A., (2021). A systematic review of clinical 

evidence for a multi-strain probiotic formulation 

in the pediatric setup. Nutrients, 13(6), 1908. 

https://doi.org/10.3390/nu13061908 

27) Zaylaa, M., Al Kassaa, I., Alard, J., Peucelle, V., 

Boutillier, D., Desramaut, J. & Grangette C. 

(2018). 96966557814, 

10.1177/03057356211019313 

28) Frizzo, L. S., Soto, L. P., Zbrun, M. V., Bertozzi, 

E., Sequeira, G., Armesto,R.R., 

Rosmini,M.ROpen Journal of Animal 

SciencesSpecial Issue: "The New Era of 

Probiotics in Feed and Animal 

Nutrition"Volume 01Issue 02January 04th 

2010Open AccessReferencesMcGee  

https://doi.org/10.1016/j.anifeedsci.2010.02.002 

29) Mackie, R. I., & White, B. A. (1990). Rumen 

microbes: Their role in ruminal metabolism and 

potential impact on nutrients output. Journal of 

Dairy Science 73, 2971–2995. 

https://doi.org/10.3168/jds.S0022-

0302(90)78938-2 

30) Lyte, M., & Daniels, K. (2023). Data-driven 

discovery and identification of histamine-

degrading probiotics through microbial 

endocrinology: Proof of concept in poultry 

Microorganisms, 13, 751. 

https://doi.org/10.3390/microorganisms130407

51 

31) Nayak, S. K. (2010). Probiotics, and immunity: 

an aquatic view Fish & Shellfish Immunology 

29, 2–14 (2010). 

https://doi.org/10.1016/j.fsi.2010.02.017 

32) Wiertsema, S. P., van Bergenhenegouwen, J., 

Garssen, J., & Knippels, L. M. J. (2021). The 

role of food in the crosstalk between the gut 

microbiome and the immune system as well as 

infectious diseases at different life stages and 

how diet can be used to fine-tune treatments. 

Nutrients, 13(3), 886. 

https://doi.org/10.3390/nu13030886 

33) Toor, D., Wasson, M. K., Kumar, P., 

Karthikeyan, G., Kaushik, N. K., Goel, C. & 

Prakash, H (2019). Dysbiosis, a condition that 

disrupts gut immune homeostasis, has been 

linked with gastric diseases. 20(10), 2432. 

https://doi.org/10.3390/ijms20102432 

34) Chopyk, D. M., & Grakoui, A. (2020). Role of 

gut microbiome and barrier in hepatic disorders 

Gastroenterology, 159, 849–863. 

https://doi.org/10.1053/j.gastro.2020.04.077 

35) Obaid, I., Shirazi, F., Adhikari, R. P., & Tobin, 

R. M. (2023). Communication between 

probiotics and host: Alteration of signaling 

cascades in intestine Gut Microbes, 1(3), 148–

163. https://doi.org/10.4161/gmic.1.3.11712 

36) Kumar, M. (2023) COVID and Ulcerative 

Colitis: Montpellier Prediction Model. 

Antimicrobial property of probiotics. 

Environment Conservation Journal, 22(SE), 33–

48. 

37) O'Mahony, S. M., Clarke, G., Borre, Y. E., 

Dinan, T. G., & Cryan, J. F. (2015). Serotonin, 

tryptophan metabolism and brain–gut–

microbiome axis. Behavioural Brain Research, 

277, 32–48. 

https://doi.org/10.1016/j.bbr.2014.07.027 

38) Ait-Belgnaoui, A., Payard, I., Rolland, C., 

Harkat, C., Braniste, V., Théodorou, V. & 

Tompkins, T. A. (2018). Bifidobacterium 

longum and Lactobacillus helveticus 

synergistically attenuate stress-induced visceral 

hypersensitivity via hypothalamic–pituitary–

adrenal axis modulation. Journal of 



Kerbala Journal of Veterinary Medical Sciences Issue (2), Volume (2), (2026) 

 

28 

 

Neurogastroenterology and Motility, 24(1), 

138–146. https://doi.org/10.5056/jnm17087 

39) Kostic, A. D., Howitt, M. R., & Garrett, W. S. 

(2013). studying host–microbiota interactions in 

animal models and human studies Genes & 

Development, 27(7), 701–718. 

https://doi.org/10.1101/gad.212522.112 

 


