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Introduction
The need for animal production to supply the world’s food 
demand is growing and antibiotics have long been utilized 
by many animal producers both as growth enhancers and 
as treatments for bacterial infectious illnesses [1]. The most 
successful therapeutic drugs in medicine are antibiotics [2]. 
However, the application of antibiotics as agents of growth in 
livestock production, as well as in agriculture in general, has 
been forbidden in many nations worldwide because of increased 
number of antibiotics resisting bacteria. In 2006, “the European 
Union” has prohibited the practice of antibiotic as growth 
promoters in animals [3].

The usage of antibiotics in poultry sector as well as in the 
livestock production is favorable and has economic value, 

because it has generally improved poultry performance. 
Antibiotic residue, which accelerates development of antibiotics 
resistant bacteria, which could be found in animal products. 
Meat and eggs contain antibiotic residue, which accelerates 
the development of antibiotics resistant bacteria [4]. Bacteria 
that are resistant to antibiotics linked to farm animals pose a 
serious threat to public health since they can be dangerous to 
humans, are easily spread via food chains, and are released into 
the environment through waste from livestock [5]. According to, 
the usage of antimicrobials in animal agriculture also increases 
the likelihood that pathogenic and nonpathogenic organisms 
with antibiotic resistance may spread into the environment and 
eventually make their way up the food chain to mankind, posing 
a serious risk to their health [6].

Antibiotic resistance becomes significant global public health 
concern [7]. The misuse of antibiotics in cattle, improper patient 
use, and abusive prescription practices have all contributed to 

ISSN: 3049-7272

ABSTRACT
The likelihood of the formation and dissemination of antimicrobial-resistant microbes has increased due to the extensive use of antimicrobials to prevent, 
treat infections and as growth promotion purposes. The review aims to highlight the possible risks to public health as well as probiotic usage as a substitute 
for antibiotics in animal production. Antibiotic use has significantly increased recently because of disease prevention and control efforts. The main cause of 
drug-resistant diseases in humans, animals, and plants is antibiotic abuse and overuse. Given that, the same types of antibiotics are used worldwide in human 
being and animals, this result in development and spread of antibiotic resistance that is risk to the health of people and animals. However, the usage of these 
antibiotics as growth stimulants by animal producers elsewhere except European could lead to growth of multidrug-resistance to antibiotics. Multidrug 
antibiotic resistance, however, may arise from the usage of these compounds as growth boosters. Probiotics have attracted great attention due to their 
beneficial impacts on livestock and people’ systems of immunity and gastrointestinal microbes. The exploitation of live microbes as probiotics has gained 
popularity recently as a substitute to antibiotics that is for promoting growth, medicinal, and preventative purposes. Probiotic bacteria improve an animal’s 
capacity to digest food and absorb essential nutrients, which helps the animal grow, fight off diseases, and produce meat, milk, or eggs. A perfect probiotic 
should have a broad range of potential attributes, including the ability to survive in the gastrointestinal or colonize it, be safe as well as non-pathogenic, 
useful to the host animal, have high feasibility, be steady in storing and in the field, be suitable for industrial production, and have acceptable risks to the 
public’s health
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this predicament. There are two main causes for the livestock 
that receives antibiotics without restriction. The first and most 
evident one is livestock diseases prevention related to animal 
overcrowding and intensive farming [8]. The second one is the 
discovery of antibiotics’ ability to act as growth booster [9].

Antibiotics have been the most extensively used feed supplement 
additions to improve the conversion of feed, rates of growth, and 
chicken well-being, improving both profitability and efficiency 
in industrial poultry sector [10]. However, Over time, animal-
derived resistance to antibiotics bacterial strains transmission 
via animal contact or the food supply chain [8,11,12]. Two more 
potential issues with food safety are a rise in allergic reactions 
and human resistance to antibiotics linked to antibiotic treatment 
in food animals [13]. Antibiotic resistance can result from 
both misuse and under-dosing of antibiotics at sub-therapeutic 
dosages, and these drugs can be found in chicken eggs [14]. 
Given the likely hazards to health of peoples, this raises serious 
concerns worldwide [15].

Antibiotics in animal product intended for consumption causes 
severe adverse health effects such allergic reaction, damaging 
tissue, disturbance of gastrointestinal track and disorders of 
neuron system [5]. Using antibiotics in poultry feed for long 
times without changing may result in accumulation of antibiotics 
metabolic byproduct (“residue”) in their products as well as in 
environment causes disturbance of normal flora balance and 
reduce useful gut flora [16,17]. Food safety is a global concern 
these days, especially in light of the impact of antibiotic use on 
poultry pathogenicity [18]. Probiotics are examples of natural 
feed additives that serve as substitute to antibiotics for better 
chicken performance. Probiotics are now frequently utilized in 
fisheries as well as poultry [19].

Live bacteria known as probiotics give host animals health 
benefits. However, the ban of usage of antibiotics in the poultry 
industries causes rise in occurrence of infections caused by 
Campylobacter jejuni or Clostridium perfringens [20]. Hence, 
there is significant concern and a certain requirement to substitute 
antibiotics to control disease control and to promote growth. It 
has been suggested to substitute antibiotics in poultry agriculture, 
such as “prebiotics” and “probiotics” [21]. Providing probiotics 
in feed has potential profitable applications to improve chicken 
performance and quality of eggshell during the initial laying 
period [22]. The use of probiotic has improved egg production, 
weight of shell as well as thickness, and reduced yolk cholesterol 
ratio [23]. Thus, the aim of this review was to draw attention to 
the potential risks to public health and the usage of probiotics in 
animal production as substitute to antibiotics.

Probiotics-General Concepts and Definitions
Probiotics become potential substitutes to antibiotics to improve 
production efficiency [24]. Probiotics are well defined as “live 
microbes introduced into the gastrointestinal tract (GIT) with feed 
or water, to promote growth and health via improving microbial 
balance.” They can also be defined as “live microorganisms that 
are ingested to provide health benefits” while others described 
them as “live microorganisms, which when consumed in 
adequate amounts as a part of food, confer a health benefit on 
the host” [25]. 

The probiotics can be well-defined as a ‘live microbial feed 
supplement which beneficially affects the host by improving 
its intestinal microbial balance’ this being clear improvement 
above earlier research by focusing on the “live cell” aspect 
of probiotics [26,27]. In current years, certain of these living 
probiotic organisms have begun to be defined by the broader 
name “Eubiotics,” which is connected to the Greek word 
“Eubiosis,” denoting to an optimum microbial balance in the 
gastrointestinal tract [28].
 
While probiotics have been used for a variety of purposes to 
enhance and preserve human health, probiotic addition in 
feed (often called “Direct-Fed Microbials”) has been the 
principal application of probiotics in food animal agriculture 
[29]. Probiotics are utilized in agriculture to reduce foodborne 
pathogens, promote growth, and improve feed efficiency [30]. 
Probiotic use has historically been seen as substitute to antibiotics 
in the poultry production industries, as they have been shown to 
improve growth rates, limit animal diseases, promote a “healthy” 
intestinal micro-biota, and hinder the development of foodborne 
pathogens [31-33].

Probiotics can lower nutritional needs by improving the body’s 
ability to use nitrogen and phosphorus, but some have also 
shown promising immune-modulatory effects [34]. Modulating 
the immune response may provide protection against infections 
and aid in digestion and nutrient utilization [35]. Enhancing 
poultry’s innate and acquired immunity can help achieve these 
advantages [12].

Drug Resistance Development Associated with Use of 
Antibiotics in Animal Production 
Farmers are supplementing fish, ruminants, and poultry diets 
with probiotics. Probiotics are mostly composed of “gram-
positive bacteria,” though they can also contain gram-negative, 
yeast as well as fungi. The probiotics are most frequently used for 
animals. When an antibiotic closely related to one used in human 
medicine is administered to animals, a phenomenon known as 
cross-resistance occurs, leading to the development of resistance 
in disease-causing bacteria against the human treatment [36]. 
The world’s veterinary and medical specialists agree that 
giving antibiotics linked to medications of vital relevance in 
human medicine to groups of seemingly healthy animals for 
“preventive” purposes is both risky and unjustified. New strains 
of multi-resistant bacteria that infect humans are thought to have 
emerged because of the usage of antibiotics in farm animals, 
which are crucial to human health [6]. The ESBL and/or AmpC 
enzymes produced by novel strains of pathogenic bacteria, such 
as ‘Salmonella’, ‘Campylobacter’, and ‘E. Coli’, render almost all 
beta-lactam medicines ineffective. These include penicillins and 
the vitally important 3rd and 4th generation ‘cephalosporins’ [37].

In the last ten years, the usage of antibiotics has risen in some 
of the most intensive industries, such as the raising of pigs 
and chickens [38]. An animal can be given antibiotics for a 
significant amount of its life. The occurrence of bacteria resistant 
to antibiotics, which makes treating bacterial illnesses more 
challenging or perhaps impossible, is one of the greatest risks of 
modern medicine [39]. Antibiotic overuse in intensively farmed 
animals is now thought to have contributed significantly to this 
worldwide issue, even though it is acknowledged that human 
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use of antibiotics is the primary cause of antibiotic resistance 
[40]. Antibiotic-resistant microorganisms like Salmonella, 
Campylobacter, and Escherichia coli (E. coli) have emerged as 
because of the widespread utilization of antimicrobial agents in 
intensive farming to treat and prevent widespread production 
infections. These bacteria are capable of infecting humans 
through the environment or food [11].

When these bacteria infect humans, treating their illnesses 
becomes more challenging, and the resistant pathogens proliferate 
by spreading amongst individuals. Furthermore, bacteria that 
are resistant are capable of transmitting their genes to other 
bacteria that may cause illness in humans. Overuse of antibiotics 
in farm animals has increased prevalence of resistant bacterial 
infections and reduced the safety of some foods. The antibiotics 
used in farming are the same or very similar to those used as 
first-line treatments in human medicine, which has led to a rapid 
rise in antibiotic resistance in food borne illness bacteria such 
as Salmonella and Campylobacter. Although meat consumption 
is decreasing in developed countries, especially in Europe, in 
less developed countries it is very high, so meat represents 
the most important source of antibiotics. Primarily, the main 
source of antibiotics in food is abusive use (overdosing, non-
compliance with the withdrawal period) and the use of antibiotic-
contaminated water, or inappropriate disposal of animal dung. If 
antibiotics used for treatment of animal diseases, it is better to 
avoid consumption of antibiotics residues in animal products by 
the human and concerns should be given to withdrawal period 
before sale of animal products. This has led to the emergence of 
dangerous new forms of antibiotic resistance that impact people 
[41]. Over the past ten years, strains of Salmonella and E. coli 
that can cause serious infections including septicemia (blood 
poisoning) and extended spectrum beta-lactamase (ESBL) have 
proliferated globally due to the presence of genes for these types 
of resistance) [42]. 

The Usage of Probiotics in Animal Production
The increasing prevalence of antimicrobial-resistant illnesses 
worldwide has highlighted the necessity for the development 
of efficient antibiotic substitutes [43]. This holds particular 
significance for the livestock production sector, which is 
believed to bear a disproportionate share of the blame for the 
antimicrobial resistance (AMR) challenge. The sector supplies 
about two-thirds of the world’s antibiotic supply, and any 
improvement in animal function should be investigated further. 
Probiotic treatments for cattle are often marketed as the ideal 
substitute for antibiotics in agriculture, with the potential to 
reduce antibiotic use and its associated risks. In current livestock 
production, therapeutic antibiotics have been introduced to 
animal feeds to both prevention of infections and improving 
growing performance; nonetheless, microorganisms especially 
bacteria have evolved a number of special defense mechanisms 
against these substances, and antibiotic-resistant bacteria (ARB) 
have surfaced in the animal micro-biome [44].

ARB is commonly transferred bilaterally by airborne, 
waterborne, direct body contact, and, perhaps most critically, 
the food chain between cattle farms and human settlements [45]. 
A few examples of how this transmission poses a serious hazard 
to health of people are the undetectable carriage of ARB outside 
of animal facilities, the transfer of plasmids from ARB in the 

microbiota of food-grade animals to common human pathogens, 
and the presence of residues of antibiotics in meat [46,47]. 
These concerns have led to new studies investigating antibiotic 
replacement therapies [48]. There is strong confirmation that 
recommend providing probiotic supplement improves the 
immunity system [49]. The role of probiotics in different species 
of animals have been shown as below in Table 1. Probiotics 
have been shown to have beneficial impacts on both the immune 
systems of their hosts and the bacteria that reside in the gastro-
intestinal tract (GIT).

Table 1: Role of probiotics in poultry and ruminant
Species of 
animals Role of Probiotics References

Poultry

Growth performance Improvement [50]
Boosting meat and egg production [51]
Reduction of infection and 
diseases

[52]

Induction of beneficial immune 
responses

[50]

minimize the egg yolk cholesterol 
level

[53]

Ruminants

Treatment of acidosis and calf 
scours

[54]

Increase in dry matter intake [55]
Improve body weight [56]
Reduce infection and diarrhea [57]
Quality and quantity of milk 
improvement

[58]

enhancing the immune system [57]
promote the viability of rumen 
microorganisms

[59]

There is a rising concern worldwide about the presence of 
residues of antibiotic in poultry products, and further research 
is clearly needed to find the best antibiotic replacement for 
chicken diets. Without a doubt, probiotic bacteria are among 
the finest ways to treat infections in chickens early on, prevent 
them from occurring, and aid in their recovery after antibiotic 
medication [60]. Antibiotics have been essential to maximizing 
poultry production [9]. Consequently, antibiotics helps as 
growth promoters in broilers or enhance egg laying in egg 
production [61,62]. This productivity boost has been connected 
to the useful effects of antibiotics on diseases infection control 
in poultry industry [63]. However, unintended consequences 
have emerged, including impacting variations in the spreading 
and selection of antimicrobial resistance genes in normal 
flora bacteria and certain data indicates a correlation between 
antibiotic use in chickens and antimicrobial resistance [64].

Broiler chicken growth rates can be increased by probiotics [50]. 
Salmonellosis and other gastrointestinal illnesses can be avoided 
with probiotics [65]. It is possible to enhance the growth rate, 
immunity system, and anti-oxidant content of grill chickens 
given a diet containing around 1% of Lactobacillus acidophilus, 
Lactobacillus casei, and Bifidobacterium, which includes more 
than 5 109 CFU/g [51]. Probiotics have the ability to alter the 
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histology of intestine mucosa in fowl. The mucosa of intestine 
structure influences the growth of poultry and is essential for 
both digesting and absorptive intestinal function [66].

Potential Public health hazards related with antibiotic use 
in animals
Several research works have conclusively revealed that the 
usage of antibiotics in farm-animals for growth promotion, 
preventative, or therapeutic purposes results in the emergence 
of bacteria resistant to antibiotics in the environment, which 
eventually deteriorates the therapeutic opportunities available 
in human medicine. For instance, the usage of antibiotics on 
animals produced for food, such as chickens, resulted in the 
spread of antibiotic resisting bacteria to people from animals 
through the consumption of animal products and can also 
disseminate resistance genetic makeup(genes) to the human gut’s 
non-pathogenic commensal bacteria [67,68]. When antibiotics 
are used on food animals, microorganisms that are resistant to 
the drugs are chosen for; these bacteria can then infect humans 
through food. These resistant variations, together with species 
that are naturally resistant, take over and proliferate within the 
host-animal population. 

Overuse of antibiotics increases the likelihood of resistant 
organisms spreading from infections to normal flora bacteria 
in population of animals exposed to it. However, there is a 
striking disparity: in treated individuals, certain germs rapidly 
develop resistance, while others remain susceptible. In this 
way, antibiotic resistance is elucidated as a microbiological 
phenomenon, with potential therapeutic implications contingent 
upon pharmacokinetic and pharmaco-dynamic factors as they 
relate to specific groups of antibiotics. Clinical resistance 
may precede notable low-level resistance, which is defined as 
decreased antibiotic potency within the clinically susceptible 
range. As a last resort for cautious therapy in both veterinary 
medicine and human medicine, these examinations have been 
recalled, and they have always been significant in the sensible 
antimicrobial therapy terminology [69].

For animals that are raised for food, probiotics are a viable and 
beneficial substitute for artificial growth stimulants [70]. These 
are well renowned for improving GIT health. By generating 
certain antimicrobial compounds, they shield the gut from harmful 
bacteria and lessen the generation of toxins. They also improve 
digestion by inducing the formation of digestive enzymes. By 
stimulating Th1 and Th2 immunological components, probiotics 
enhance mucus production, improve intestinal motility, and 
modify the host’s innate immunity. Through the action of bile 
salt hydrolase, probiotics lower blood cholesterol levels and 
promote cross-feeding between different strains of bacteria of 
the gastrointestinal ecology [71]. It is essential to assess the well-
being of used probiotic strains since they have the potential to 
induce harmful side effects, including the transfer of resistance 
to antibiotics and pathogenicity factors, hemolytic potential, and 
the generation of hazardous biochemical compounds [72].

Conclusions
Probiotic therapy is becoming a more and more common 
substitute for antibiotics in veterinary medicine worldwide, 
for growth promotion, prevention and therapeutic purposes. 

Antibiotics used in food animals as a means of disease prevention 
or treatment. Antibiotics are one type of additive that promotes 
growth however, has negative impacts on animal and human 
health, including raising the level of antimicrobial resistance. 
Antibiotics use for therapeutic purpose is essential. However, 
the antibiotics residues in animal products by the human leads 
the development of antibiotic resistance and the emergence 
of resistant bacteria to antibiotics poses a serious worry to 
medical, making treatment of bacterial diseases increasingly 
challenging or perhaps unfeasible. Human pathogens that are 
resistant to antibiotics present a significant problem to human 
medicine. Probiotics are one such alternative that might be a 
safer option. Probiotics are also employed therapeutically and 
as prophylactics in both people and farm animals. Furthermore, 
probiotics have a helpful outcome on the immune system, 
especially under stressful situations, boost milk production and 
growth performance, improve nutritional digestion, and shield 
farm animals from certain infections. A higher development 
rate, better-feed conversion, immune system stimulation, and 
a decrease in zoonotic pathogen shedding are among the other 
goals. Because there is a growing demand for meat production, 
farmers are using chemicals to improve growth performance. To 
assess the safety of these additions and the impact of probiotics 
on farm animal performance, more research is required. Potential 
qualities of the perfect probiotic include being non-toxic and 
non-pathogenic, being advantageous to the host animal, having 
high viability, being stable in storage and in the field, being 
able to survive in the gut or colonize it, and being suitable to 
industrial production.
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