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Antibiotic resistance is one of the fitness and monetary troubles inside the global, prompting researchers to analyze new antibi-
otics to conquer resistant bacterial strains, which boom the mortality and epidemic price. Health professionals estimate infections 
develop in greater than 2 million humans yearly, and that three-quarters of those infections arise due to publicity to antimicrobial 
resistance to at the least one of the not unusual antagonists. Antibiotic resistance genes (ARGs) are an incredibly novel form of 
contaminant. The upward thrust in antibiotic resistance identified lately is carefully associated with the abandoned and vast utilize 
of antibiotics in agriculture and the therapy of human beings and animals. Resistant bacteria have been diagnosed in dust, animal 
feces, animal shelter (e.g., pens, barns, or pastures), the regions nearly farms, dung storage amenities, and the stomach of cattle. The 
choice strain caused by the unreasonable apply of antibiotics in animal manufacturing sectors now not best endorses the continued 
existence of presented antibiotic-resistant bacteria however additionally the expansion of recent resistant bureaucracy. This review 
aimed to present an extensive record approximately this critical problem in each human and animals. 
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Introduction

Antimicrobial resistance (AMR or AR) happens whilst microbes develop means that guard them from the outcomes of antimicrobials 
[1]. The word antibiotic resistance (AR or ABR) is a split of AMR, because it relates to bacteria that emerge as proof against antibiotics 
[2]. Resistant microbes are extra hard to care for, need senior dosages, or other medicines which may additionally show greater poison-
ous. These methods may also be extra expensive. Microbes resistant to a couple of antimicrobials are known as multidrug resistant 
(MDR) [3]. Resistance in bacteria be able to occur as expected, with the aid of genetic alteration, or through one species obtaining re-
sistance commencing every other [4]. Resistance can seem unexpectedly because of accidental alterations. On the other hand, extensive 
utilize of antimicrobials shows to support choice for alterations that could provide antimicrobials useless. The anticipation of antibiotic 
mishandling that could cause antibiotic resistance, comprises stipulating or using antibiotics most effective while they’re wanted [5,6]. 
Narrow-spectrum antibiotics are preferred over huge-spectrum antibiotics while possible, as correctly and accurately concentrated on 
unique organisms is much less in all likelihood to purpose resistance, in addition to side outcomes [7,8]. For individuals who take these 
medications at home, training about right use is crucial. Healthiness nursing carriers can reduce increase of resistant infectivity by apply 
of appropriate cleanliness and hygiene, which include hand washing and sterilizeing among patients, and must inspire the identical of the 
patient, site guests, and own relative’s contributors [9].
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Increasing drug resistance is due to the utilize of antimicrobials in people and further animals and unfold of resistant lines among the 
two [5]. Upward resistance has additionally been associated to depositing of insufficiently handled overflows from the pharmaceutical 
manufacturing, particularly in countries in which mass tablets are produced [10]. Antibiotics boom selective strain in bacterial popula-
tions, causing vulnerable microorganism to die; this increases the proportion of resistant microorganism which continue developing. 
Even at extremely small stages of antibiotic, resistant microorganism will have an increase benefit and produce more rapidly than suscep-
tible bacteria [11]. With resistance to antibiotics turning into extra commonplace there’s extra need for opportunity remedies. Calls for 
brand spanking new antibiotic treatment options were issued; however new drug development is becoming rarer [12].

Antimicrobial resistance is augmenting internationally due to huge approach to antibiotic capsules in growing nations [13]. Approxi-
mates are that 700,000 to numerous million mortalities consequence consistent with 12 months and maintains to create a prime com-
munal fitness hazard global [14-16]. Each year within the United States, at least 2. Eight million people emerge as inflamed with bacteria 
which can be proof against antibiotics and at least 35,000 human beings die as an end result [17]. According to World Health Organization 
(WHO) estimates, 3 hundred and fifty million deaths will be caused by AMR through 2050 [18].

There are community identifies for worldwide group movement to deal with the risk that encompass proposals for global agreements 
on antimicrobial resistance [19]. Worldwide antibiotic resistance isn’t absolutely diagnosed, but poorer nations with weaker healthcare 
structures are extra affected [6].

 Antibiotic resistance genes (ARGs) are an incredibly new form of pollutant. The upward thrust in antibiotic resistance experiential 
lately is carefully connected with the unrestrained and vast utilize of antibiotics in farming and the therapy of human beings and animals. 
Resistant bacteria have been diagnosed in earth, animal feces, animal accommodation (e.g., cages, sheds, or fodders), the regions around 
farmhouses, manure storage services, and the stomach of cattle. The variety strain caused by the unreasonable utilize of antibiotics in 
animal manufacturing divisions now not best endorses the continued existence of being present antibiotic-resistant bacteria however ad-
ditionally the increase of recent resistant bureaucracy [20]. This review aimed to present a wide data approximately this crucial trouble 
in both human and animals.

Definition of bacterial resistance

The WHO describes antimicrobial resistance as a microorganism’s resistance to an antimicrobial treatment that become once capable 
of deal with a contamination by way of that microorganism [2]. A individual cannot grow to be proof against antibiotics. Resistance is a 
belonging of the microbe, not someone or different organism inflamed with the aid of a microbe [21].

Antibiotic resistance is a division of antimicrobial resistance. This extra detailed resistance is connected to pathogenic microorganism 
and as a consequence broken down into in addition subsets, microbiological and medical. Opposition associated microbiologically is the 
maximum commonplace and happens from genes, altered or innate, that permit the bacteria to oppose the method related to definite an-
tibiotics. Medical resistance is proven via the breakdown of lots of curative strategies wherein the bacteria that are usually vulnerable to 
a remedy turn out to be resistant following existing the result of the remedy. In cooperation cases of obtained resistance, the bacteria can 
skip the hereditary means for resistance thru conjugation, transduction, or alteration. This permits the resistance to unfold throughout 
the same pathogen or even similar bacterial pathogens [22].

History of bacterial resistance

The discovery of penicillin in 1928 and different antibiotics in the 20th century proved to be a significant medical achievement, saving 
thousands and thousands of lives and appreciably reducing the burden of infectious sicknesses [23]. The Fifties to Seventies represented 
the golden age of antibiotic discovery, in which endless new instructions of antibiotics have been located to deal with formerly incurable 
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diseases along with tuberculosis and syphilis [24]. On the other hand, given that occasion the invention of novel classes of antibiotics has 
been approximately absent, and stand for a state of affairs this is mainly complicated thinking about the flexibility of microorganism [25]. 
proven over the years and the sustained mistreatment and overeat of antibiotics in remedy [26].

The phenomenon of antimicrobial resistance due to overuse of antibiotics become anticipated as early as 1945 with the aid of Alexan-
der Fleming who said “The time may additionally come whilst penicillin can be bought via everybody in the shops. Then there may be the 
chance that the unaware man might also effortlessly beneath- quantity himself and via revealing his microbes to nonlethal amounts of the 
treatment cause them resistant”. [27,28]. Without the advent of new and stronger antibiotics and technology wherein common infections 
and minor injuries can kill, and wherein complex methods including surgical procedure and chemotherapy emerge as too volatile, is a 
completely real possibility [29]. Antimicrobial resistance intimidates the globe as we recognize it, and may result in outbreaks of extensive 
share if precautionary procedures aren’t in use. In this point in time modern antimicrobial resistance results in longer health facility stays, 
better scientific costs, and multiplied mortality. [26].

The causes of bacterial resistance

Antimicrobial resistance is especially caused by the overuse of antimicrobials. This results in microbes both developing a protection 
beside drugs applied to care for them or convinced strains of microbes which have a usual resistance to antimicrobials turning into lots 
extra well-known than the ones which are effortlessly beaten with drug [30]. While antimicrobial resistance does occur evidently over 
the years, the usage of antimicrobial agents in an expansion of settings each in the healthcare enterprise and outside of has brought about 
antimicrobial resistance turning into increasingly more typical [31].

The mechanism of bacterial resistance

The 5 primary mechanisms via which microorganism showcase resistance to antibiotics are

•	 Drug inactivation or amendment: as an instance, enzymatic deactivation of penicillin G in a few penicillin-resistant bacteria via 
the manufacturing of β-lactamases. The majority usually, the defensive enzymes shaped by means of the bacterial cellular will 
include an acetyle or phosphate organization to an exact web on the antibiotic, on the way to lessen its capacity to connected to 
the bacterial ribosomes and disturb protein mixture [32].

•	 Alteration of target- or binding site: as an instance, alteration of PBP—the binding goal website of penicillins—in MRSA and 
different penicillin-resistant bacteria. Another defensive mechanism determined amongst bacterial species is ribosomal safety 
proteins. These proteins shield the bacterial mobile from antibiotics that concentrate on the cellular’s ribosomes to slow down 
protein fusion. The method includes the compulsory of the ribosomal safety proteins to the ribosomes of the bacterial cell, which 
in flip modifications its form. This lets in the ribosomes to preserve synthesizing proteins critical to the cell even as stopping 
antibiotics from binding to the ribosome to inhibit protein synthesis [33].

•	 Modification of metabolic path: as an instance, a few sulfonamide-resistant bacteria do now not need para-aminobenzoic acid 
(PABA), a critical forerunner for the mixture of folic acid and nucleic acids in bacteria reserved via sulfonamides, rather, similar 
to mammalian cells, they flip to the use of do folic acid [34].

•	 Abridged treatment buildup: via lessening treatment permeability or growing lively efflux (pump out) of the medication 
throughout the mobile surface [35]. These forces inside the mobile membrane of positive bacterial class are accustomed to force 
antibiotics out of the cellular previous to they are up to do any harm. They are regularly activated by using a particular substrate 
related to an antibiotic [36]. as in fluoroquinolone resistance [37].
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•	 Ribosome split and recycles e.g., drug-mediated stall of the ribosome via lincomycin and erythromycin install by resources of a 
warmth upset protein determined in Listeria monocytogenes, that’s a homologue of HflX from further microorganism. Liberation 
of the ribosome from the treatment permits in addition translation and resulting resistance to the treatment [38].

The impact of bacterial antibiotic resistance on health hazard

WHO report launched April 2014 stated, “this critical chance is now not a prediction for the destiny, it’s far going on right now in every 
location of the arena and has the capacity to affect everybody, of any age, in any U.S. Antibiotic resistance-while bacteria alter so antibiot-
ics no longer effect in individuals who require them to deal with infectivity-is at the present a prime risk to community health?” [39]. In 
2018, WHO considered antibiotic resistance to be one in all the most important threats to international fitness, food protection and im-
provement [40]. The European Centre for Disease Prevention and Control intended that during 2015 there had been 671,689 infectivity 
inside the EU and European Economic Area because of antibiotic-resistant microorganism, ensuing in 33,110 mortalities. The majority 
were obtained in healthcare settings [41].

If antimicrobial resistance continues to growth from modern-day ranges, its miles expected that by using 2050 ten million people 
might die every year due to loss of available remedy and the sector’s GDP would be 2-three. Five% decrease in 2050. If universal move-
ment isn’t in use to oppose antibiotic mistreatment and the improvement of antimicrobial resistance, from 2014 - 2050 it is anticipated 
that three hundred million human beings should die in advance due to treatment resistance and $60 - 100 trillion of monetary productiv-
ity might be misplaced. If the contemporary global expansion of antimicrobial resistance is late with the aid of simply 10 years, $sixty-five 
trillion of the arena’s GDP productivity can be recovered from 2014-2050 [42].

Set down via a communicable illness professional in comparison with Set down by a non- communicable illness professional reduces 
antibiotic use and lessens fees [43].

The most common bacterial antibiotic resistance

NDM-1 is an enzyme that makes microorganism proof against a huge variety of beta-lactam antibiotics. NDM-1 (New Delhi Metallo-be-
ta-lactamase-1) initiated in India. In Indian sanatoriums -received infectivity is widespread and with the brand novel exceptional-insects 
on increase in India, this could lead them to risky. Map of manure and water source specimens that were NDM-1-tremendous suggests 
full-size contamination in New Delhi already back in 2011 [44]. NDM-1 turned into first perceived in a Klebsiella pneumonia cut off from 
a Swedish affected person of Indian source in 2008. It became later perceived in microorganism in India, Pakistan, the UK, the USA [45], 
Canada [46], and Japan [47].

Clostridium difficile is a nosocomial disease that led to diarrheal illness international [48,49]. Clindamycin-resistant C. Difficile be-
come pronounced because the causal manager of great epidemics of diarrheal illness in sanatoriums in New York, Arizona, Florida and 
Massachusetts among 1989 and 1992 [50]. Ecologically dispersed epidemics of C. Difficile lines resistant to fluoroquinolone antibiotics, 
inclusive of ciprofloxacin and levofloxacin, had been additionally informed in North America in 2005 [51].

Multidrug-resistant Enterococcus faecalis and Enterococcus faecium relate to nosocomial infectivity [52]. These lines encompass: pen-
icillin-resistant Enterococcus, vancomycin-resistant Enterococcus, and linezolid-resistant Enterococcus [53].

Tuberculosis (TB) immune to antibiotics is known as MDR TB (multidrug-resistant TB). Globally, MDR TB reasons one hundred 50,000 
deaths yearly. [54]. The increase of the HIV/AIDS outbreak has added to this [55].

Mycoplasma Genitalium is a minute pathogenic bacterium that exists on the ciliated epithelial cells of the urinary and genital tracts 
in people. It is motionless arguable whether this bacterium is to be diagnosed as a sexually transmit microbe. Treatment of Mycoplasma 
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Genitalium infectivity is turn out to being more and more hard due to hastily expanding multi-drug resistance, and identification and rem-
edy is similarly in a weak position by means of the truth that M. Genitalium infectivity is not automatically detected [56].

Staphylococcus aureus is one of the important resistant pathogens. Establish at the mucous membranes and the person skin of around 
a 3rd of the populace, it’s miles very flexible to antibiotic strain. Methicillin-resistant Staphylococcus aureus (MRSA) become primary no-
ticed in Britain in 1961 and is at the present “pretty not unusual” in sanatoriums. MRSA become accountable for 37% of lethal instances 
of disease in the UK in 1999, up from 4% in 1991. Semi of the complete S. Aureus infections in the US are immune to penicillin, methicillin, 
tetracycline and erythromycin [57].

Streptococcus Pyogenes (Group A Streptococcus: GAS) infections can generally be handled with many extraordinary antibiotics. Types 
of S. Pyogenes resistant to macrolide antibiotics have come out; but all traces stay consistently prone to penicillin. Resistance of Strepto-
coccus pneumoniae to penicillin and different beta-lactams is growing international [58].

Campylobacter reasons diarrhea (regularly bloody), fever, and belly cramps. Serious headaches which include brief paralysis also can 
arise. Physicians rely upon ciprofloxacin and azithromycin for treating sufferers with extreme ailment even though Campylobacter is dis-
playing resistance to these antibiotics [59].

Neisseria gonorrhoeae is a sexually transmitted pathogen that causes gonorrhea that may bring about excrete and irritation on the 
urethra, cervix, pharynx, or rectum. It can motive pelvic ache, hurt on urination, penile and vaginal execute, as well as total signs. It also 
can cause intense reproductive headaches [59].

As of 2013 tough-to- care for or not curable contagions of carbapenem-resistant Enterobacteriaceae (CRE), additionally called car-
bapenemase-producing Enterobacteriaceae (CPE), have been growing between enduring in therapeutic facilities. carbapenem-resistant 
Enterobacteriaceae are resistant to almost the entire to be had antibiotics. Approximately partially of health facility enduring who obtain 
bloodstream carbapenem-resistant Enterobacteriaceae infectivity die as of the infection [59].

Klebsiella Pneumoniae carbapenemase (KPC)- produce microorganism are a collection of come out extremely drug-resistant Gram-
terrible bacilli inflicting infections related to considerable morbidity and deaths whose prevalence is fast add to a variety of clinical signs 
around the arena. Klebsiella Pneumoniae comprises severa methods for antibiotic resistance, a lot of that are placed on relatively cell 
hereditary elements [60]. 

Infection with Escherichia coli and Salmonella can end consequence as of the use of dirty meals and impure water. Both of those micro-
organisms are widely known for causing nosocomial (sanatorium-linked) infections, and frequently, these strains determined in hospitals 
are antibiotic resistant due to adaptations to wide unfold antibiotic use [61].

Acinetobacter is a gram-poor bacteria that reasons pneumonia or bloodstream infections in severely sick sufferers. Multidrug-resistant 
Acinetobacter have come to be very proof against antibiotics [59].

Pseudomonas aeruginosa is a notably common opportunistic pathogen. One of the maximum troublesome traits of P. Aeruginosa is its 
low antibiotic vulnerability, that’s as a result of an intensive motion of multidrug efflux forces with chromosomally prearranged antibiotic 
resistance genes (e.g., mexAB-oprM, mexXY) and the small permeability of the bacterial cell envelopes [62]. these all shown in table 1.

ReferencesType of AntibioticDiseasesYear of Discov-
eryName of Bacteria

[44-47,60]PenicillinColitis
Pulmonary inflammation

2008Klebsiella pneumonia

[48-51]Clindamycin
Fluoroquinolone

Ciprofloxacin
Levofloxacin

Fever
diarrheal disease

between 1989 
and 1992

Clostridium difficile

[52,53]Penicillin
Vancomyci
Linezolid

Meningitis
Urinary tract infection

2001Multidrug resistant Enterococcus

[54,55]Rifampicin
Isoniazid

Tuberculosis
MDR TB (multidrug-resis-

tant TB

2000Mycobacterium tuberculosis

[56]Most antibioticUrinary tract infection1981Mycoplasma genitalium

[57]Methicillin
Penicillin

Erythromycin

Endocarditis
Arthritis

Meningitis

1961-1999Staphylococcus aureus

[58]Macrolide antibiotics
Penicillin

other beta-lactams

Tonsillitis
Cellulites

Meningitis
Endocarditis

1970-1980Streptococcus
S. Pyogenes

Streptococcus pneumoniae
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The misuse of antibiotic

Antibiotic mistreatment, from time to time referred to as antibiotic cruelty or antibiotic due to excess, with important critical results 
on fitness. It is a adding component to the expansion of antibiotic resistance, along with the formation of multidrug-resistant bacteria, 
casually referred to as “super bugs”: tremendously safe microorganism (inclusive of staphylococcus, enterococcus and Acinetobacter) can 
expand resistance to more than one antibiotics and reason existence- intimidate infectivity [63].

The impact of bacterial antibiotic resistance on animal health hazard

Antibiotics are majorly utilized in meals animals for boom promotion and prophylactic functions in public health and environment. 
The tremendous utilize of antibiotics in animals is lead to worries about the rising hazard for improvement and the increase of antibiotic-
resistant bacteria. Antibiotic intake is senior in animals than in humans as informed in a joint ebook of EFSA (European Food Safety 
Agency), ECDC (European Centre for Disease Prevention and Control), and EMA (European Medicines Agency) the use of statistics from 
2011 and 2012. Both in people and animals, effective associations between the intake of antibiotics and resistant microorganism are lo-
cated. Accountable utilize of antibiotics in humans and animals should consequently be promoted [64].

Antibiotics are a class of drug treatments notably used for selling growth and controlling illnesses on cattle and rooster ranches [65]. 
However, as much as 30-ninety% of the administered antibiotics are excreted via urine and manures, leading to the buildup of residual 
antibiotics in the cattle surroundings [66-68]. Typical concentrations of antibiotics in cattle manure and hen are typically inside the range 
of one-10 mg/kg and may be as excessive as two hundred mg/kg [69]. According to previous studies, the content material of enrofoxacin 
and ciprofoxacin in chook manure were sixty-one 300 μg/kg and 18 800 μg/ kg, respectively [70]. High ranges of residual antibiotics in 
manure provided selective strain to the native microbial communities after the software of manure in soil [71-73]., and bacteria ought to 

[59]Ciprofloxacin
Azithromycin

Diarrhea (often bloody)
fever

abdominal cramps

2004Campylobacter

[59].Most antibioticGonorrhea
Vaginal discharge

Fever
sterility

1879Neisseria gonorrhoeae

[61]Most antibioticUrinary tract infection
Diarrheal disease

1997Escherichia Coli

[61]Most antibioticGastroenteritis, focal 
infection, enteric fever 

(typhoid) and bacteremia 
in humans

1960sSalmonella

[59]Carbapenem
Tetracycline

Pneumonia
Bloodstream

1977-2000Acinetobacter
baumannii

[62]Polymyxin
Carbapenems

Gastritis
dermatitis

1997Pseudomonas aeruginosa

[59]Ciprofloxacin and/or 
azithromycin

Shigellosis is an acute 
diarrheal disease

2016Shigella sonnei

Table 1: The Most Common Bacterial Antibiotic Resistance.
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accumulate antibiotic resistance genes (ARGs) thru horizontal gene switch or spontaneous mutation, thereby causing the proliferation of 
resistant bacteria [74,75]. As shown in table 2 [20].

Bacteria spp. Phenotype Resistance genes Source Country
Salmonella spp. Extended spectrum 

cephalosporins.
blaTEM-1, blaDHA-1 Feces, eggshell, 

dead egg yolk, 
cloaca, liver, water, 

environmental 
dust.

South Korea

Escherichia coli blaTEM-1, blaSHV, blaCTX-M Fecal swab Lebanon
Klebsiella spp.

Enterobacteriaceae Quinolons (CIP)

Tetracycline (TET)

Sulfonamides

qnrB, qnrC, qnrD, qnrS

tetA, tetB, tetC, tetK, tetL, tetM, tetO.

sul1, sul2, sul3

Poultry manure. Portugal

Enterococcus spp. Vancomycins (VRE) vanA Greece
Enterococcus spp. Macrolides (erythro-

mycins)
emB, emA, emC United states.

Staphylococcus spp. Macrolides (erythro-
mycins)

emA, mrsA/B

Staphylococcus spp. MRSA mecA, mecR1, mecL South Korea

Table 2: Antibiotic resistance bacteria and genes in poultry manure [20].

Animal ranches were careful because the essential host of antibiotic resistance genes (ARGs) and antibiotic resistant microorganism 
(ARB). Increase of antibiotic resistance from animal farms to the encircling surroundings through vaporizers has emerged as a rising 
situation. Attendance of severa ARGs and varied pathogens in dirt from animal homes and the downwind housing regions indicated the 
buildup of animal feces foundation ARGs in vaporizers. Workers and neighborhood citizens inside the poultry farm surroundings are bare 
to chicken originate ARGs and multidrug resistant Staphylococcus spp. Through inhalation [20].

Bacteria spp. Target antibiotic (major) Resistance genes. Country
NA Macrolides

Tetracyclines

ermB, ermF, ermT, ermX

tetA/C, tetG, tetM ,tetO, tetP, tetQ, tetS, 
tetD, tetW

United state

NA Tetracyclines

Sulfonamides

Macrolides (erythromycin)

tetB, tetC, tet, M, tetW, tetL

sul1, sul2

ermA, ermB, ermT, ermF, ermX

Canada

NA Beta lactam

Aminoglycoside (kanamycin)

Tetracycline

Chloramphenicol

bla2

nat, aph, aacA-aphD

tetW, tetO

cat

United state
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NA Tetracycline

Macrolides (erythromycin)

Sulfonamides

tetC, tetM, tetW

ermX

sul2

Canada

Salmonella spp. Beta lactam blaCMY-2, ampC United state
Escherichia coli Beta lactam

Beta lactam

Polymyxin (colistin)

Beta lactam

blaCMY-2, ampC

blaTEM, blaCMY-2, blaCTX-M, blaSHV

mcr-1

blaVM-2, blaNDM-5

United state

Canada

China

Klebsiella Beta lactam

Aminoglycosides

Quinoxalines

Quinolones

Beta lactam

Beta lactam

Multidrug

Quinolones

blaTEM-1, blaSHV-1, blaOXA-1

rmtB, aac (6)-lb-cr

oqxAB

qnrS1, qnrB2

blaNDM-5

blaKPC, blaSHV, blaTEM

tolC

qnrA, qnrB

United state

China

China

Acinetobacter spp. Beta lactam

Beta lactam

Beta lactam

blaOXA-23

blaOXA-497

blaOXA-23, blaOXA-58

France

USA

Lebanon
Pseudomonas spp. Beta lactam blaVM-2 Lebanon

Enterococcus Beta lactam

Macrolides, lincosamides, streptogramin-B

Tetracyclines

Glicopeptides (vancomycin)

Glicopeptides (vancomycin)

blaZ

emB

tetM

vanB, vanC1

vanC, vanA

South Africa

France
NA not applicable (data 
obtained from metage-

nomic study)

Table 3: Antibiotic-resistant bacteria and antibiotic resistance genes in cow manure [20].
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Conclusion and Recommendation

In conclusion, misuse of antibiotic is a severe problem in public health globally. Most literature emphasized on prevalence research and 
revealed an enormous high occurrence of antibiotic misuse amongst population, specifically amongst kids. On the opposite hand, there is 
an awesome lack of take a look at regarding different epidemiologic components of antibiotic misuse. The future researchers ought to deal 
with this aspect in addition to increasing awareness of the general public, about the affects of misuse of antibiotics.

Moreover, its miles advocated to study the worldwide intervention techniques and guidelines in commonplace use and to discover the 
ideal protocol for use all over the world according to the influencing factors to this trouble.

In addition to a lot of talented explanations aimed toward the lessening of bacterial resistance and overeat of antibiotics in the sectors 
of animal manufacture have come out plainly no single technique may be able to update all the antibiotic packages in the animal produc-
tion area. Fortunately, public cognizance is developing of the dangerous effect of antibiotic usage on cattle, and with-it consumer call for 
food merchandise with assured quality received from animals raised humanely and with minimal environmental impact.

Bibliography

1. “Kirby-Bauer Disk Diffusion Susceptibility Test Protocol” (2009).

2. “Antimicrobial resistance Fact sheet N°194” (2014). 

3. AP Magiorakos., et al. “Multidrug-resistant, extensively drug-resistant and pandrug-resistant bacteria”. Clinical Microbiology and In-
fection 8.3 (2020).

4. “General Background: About Antibiotic Resistance” (2015).

5. “About Antimicrobial Resistance” (2018).

6. “Swedish work on containment of antibiotic resistance - Tools, methods and experiences (PDF)”. Stockholm: Public Health Agency of 
Sweden 2014 (2015): 16-17.

7. “Duration of antibiotic therapy and resistance”. NPS Medicinewise. National Prescribing Service Limited trading, Australia (2013). 

8. Gerber JS., et al. “Association of Broad- vs Narrow-Spectrum Antibiotics with Treatment Failure, Adverse Events, and Quality of Life in 
Children with Acute Respiratory Tract Infections”. JAMA 318.23 2325-2336. 

9. “CDC Features - Mission Critical: Preventing Antibiotic Resistance” (2018). 

10. Changing Markets. “Impacts of pharmaceutical pollution on communities and environment in India”. Nordea (2017).

11. Gullberg E., et al. “Selection of resistant bacteria at very low antibiotic concentrations”. PLOS Pathogens 7.7 e1002158.

12. Cassir N., et al. “A new strategy to fight antimicrobial resistance: the revival of old antibiotics”. Frontiers in Microbiology 5 551.

13. Sample I. “Calls to rein in antibiotic use after study shows 65% increase worldwide”. The Guardian (2018).

14. Drame O., et al. “Antimicrobial resistance of Campylobacter in broiler chicken along the food chain in Canada”. Foodborne Pathogens 
and Disease 17.8 (2020): 512-520.

15. WHO? “Antimicrobial resistance: global report on surveillance 2014”. WHO? (2014).

https://asm.org/getattachment/2594ce26-bd44-47f6-8287-0657aa9185ad/Kirby-Bauer-Disk-Diffusion-Susceptibility-Test-Protocol-pdf.pdf
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://pubmed.ncbi.nlm.nih.gov/21793988/
https://pubmed.ncbi.nlm.nih.gov/21793988/
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
https://accesstomedicinefoundation.org/media/uploads/downloads/5f292e3996b58_Antimicrobial-Resistance-Benchmark-2018.pdf
https://www.folkhalsomyndigheten.se/contentassets/dae82c7afd424a57b57ec81818793346/swedish-work-on-containment-of-antibiotic-resistance.pdf
https://www.folkhalsomyndigheten.se/contentassets/dae82c7afd424a57b57ec81818793346/swedish-work-on-containment-of-antibiotic-resistance.pdf
https://pubmed.ncbi.nlm.nih.gov/29260224/
https://pubmed.ncbi.nlm.nih.gov/29260224/
https://www.mahoninghealth.org/health/mission-critical-preventing-antibiotic-resistance-cdc-features-2/
http://changingmarkets.org/wp-content/uploads/2016/12/Impacts-of-pharmaceutical-pollution-on-communities-and-environment-in-India-WEB-light.pdf
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002158
https://www.frontiersin.org/articles/10.3389/fmicb.2014.00551/full
https://www.theguardian.com/science/2018/mar/26/calls-to-rein-in-antibiotic-use-after-study-shows-65-increase-worldwide
https://www.liebertpub.com/doi/10.1089/fpd.2019.2752
https://www.liebertpub.com/doi/10.1089/fpd.2019.2752
https://apps.who.int/iris/handle/10665/112642


Citation: Rehab MA El-Desoukey., et al. “Bacterial Resistance to Antibiotic in Human and Animals”. EC Veterinary Science 7.1 (2022): 51-
62.

Bacterial Resistance to Antibiotic in Human and Animals

60

16. O’Neill J. “Tackling drug-resistant infections globally: final report and recommendations” (2017).

17. “The biggest antibiotic-resistant threats in the U.S.” Centers for Disease Control and Prevention (2019).

18. Chanel., et al. “Superbugs’ a far greater risk than Covid in Pacific, scientist warns”. The Guardian (2020).

19. Hoffman SJ., et al. “An international legal framework to address antimicrobial resistance”. Bulletin of the World Health Organization 
93.2 (2015): 66.

20. Zalewska M., et al. “Antibiotics and Antibiotic Resistance Genes in Animal Manure - Consequences of Its Application in Agriculture”. 
Frontiers in Microbiology 12 (2021).

21. “CDC: Get Smart: Know When Antibiotics Work” (2018).

22. MacGowan A and Macnaughton E. “Antibiotic resistance”. Medicine 45.10 (2017): 622-628.

23. Adedeji WA. “The Treasure Called Antibiotics”. Annals of Ibadan Postgraduate Medicine 14.2 (2016): 56-57.

24. Aminov RI. “A brief history of the antibiotic era: lessons learned and challenges for the future”. Frontiers in Microbiology 1 (2010): 
134.

25. Carvalho G., et al. “Antibiotic resilience: a necessary concept to complement antibiotic resistance?”. Proceedings. Biological Sciences 
286.1916 (2019): 20192408.

26. Organization, World Health (2014). Antimicrobial resistance: global report on surveillance. World Health Organization. 
Geneva, Switzerland (2014).

27. Amábile-Cuevas CF. “Antimicrobial resistance in bacteria”. Horizon Scientific Press (2007).

28. Fleming A. “Penicillin” (PDF), Nobel Lecture, archived (PDF) from the original on (2018).

29. “WHO | Global action plan on antimicrobial resistance”. WHO? (2018).

30. “Antimicrobial Resistance “ Cambridge Medicine Journal”. 

31. Holmes AH., et al. “Understanding the mechanisms and drivers of antimicrobial resistance”. Lancet 387.10014 (2016): 176-187.

32. Criswell Daniel. “The “Evolution” of Antibiotic Resistance.” Institute for Creation Research (2014).

33. Connell SR., et al. “Ribosomal protection proteins and their mechanism of tetracycline resistance”. Antimicrobial Agents and Chemo-
therapy 47.12 (2003): 3675-3681.

34. Henry RJ. “The Mode of Action of Sulfonamides”. Bacteriological Reviews 7.4 (1943): 175-262.

35. Li XZ and Nikaido H. “Efflux-mediated drug resistance in bacteria: an update”. Drugs 69.12 (2009). 1555-1623.

36. Aminov RI and Mackie RI. “Evolution and ecology of antibiotic resistance genes”. FEMS Microbiology Letters 271.2 (2007): 147-161.

37. Morita Y., et al. “NorM, a putative multidrug efflux protein, of Vibrio parahaemolyticus and its homolog in Escherichia coli”. Antimicro-
bial Agents and Chemotherapy 42.7 (1998): 1778-1782.

38. Duval M., et al. “HflXr, a homolog of a ribosome-splitting factor, mediates antibiotic resistance”. Proceedings of the National Academy 
of Sciences of the United States of America 115.52 (2018): 13359-13364.

https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
https://www.theguardian.com/world/2020/sep/10/superbugs-a-far-greater-risk-than-covid-in-pacific-scientist-warns
https://pubmed.ncbi.nlm.nih.gov/25883395/
https://pubmed.ncbi.nlm.nih.gov/25883395/
https://www.frontiersin.org/articles/10.3389/fmicb.2021.610656/full
https://www.frontiersin.org/articles/10.3389/fmicb.2021.610656/full
https://www.researchgate.net/publication/259158280_Antibiotic_resistance
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5354621/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3109405/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3109405/
https://royalsocietypublishing.org/doi/10.1098/rspb.2019.2408
https://royalsocietypublishing.org/doi/10.1098/rspb.2019.2408
file:///F:/Not%20Uploaded/ECVE/ECVE-21-RW-241/WHO%20|%20Global%20action%20plan%20on%20antimicrobial%20resistance
https://pubmed.ncbi.nlm.nih.gov/26603922/
https://pubmed.ncbi.nlm.nih.gov/31515374/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC296194/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC296194/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC440870/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2847397/
https://pubmed.ncbi.nlm.nih.gov/17490428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC105682/
https://www.pnas.org/content/115/52/13359
https://www.pnas.org/content/115/52/13359


Citation: Rehab MA El-Desoukey., et al. “Bacterial Resistance to Antibiotic in Human and Animals”. EC Veterinary Science 7.1 (2022): 51-
62.

Bacterial Resistance to Antibiotic in Human and Animals

61

39. “WHO’s first global report on antibiotic resistance reveals serious, worldwide threat to public health” Wayback Machine (2014).

40. “Antibiotic resistance” (2020).

41. “Antibiotic-resistant bacteria responsible for over 33,000 deaths in Europe in 2015, study finds”. Pharmaceutical Journal (2015).

42. “Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations”. Review on Antimicrobial Resistance (2014).

43. Beović B., et al. “The Impact of Total Control of Antibiotic Prescribing by Infectious Disease Specialist on Antibiotic Consumption and 
Cost”. Journal of Chemotherapy 21.1 (2009): 46-51.

44. Walsh., et al. “Dissemination of NDM-1 positive bacteria in the New Delhi environment and its implications for human health: an 
environmental point prevalence study”. The Lancet Infectious Diseases 11.5 (2011): 355-362.

45. Marilynn Marchione. “New drug-resistant superbugs found in 3 states”. Boston Globe (2010).

46. Madeleine White. “Superbug detected in GTA”. Toronto Star (2010).

47. Yuasa, Shino. “Japan confirms first case of superbug gene”. The Boston Globe (2010).

48. Gerding DN., et al. “Clostridium difficile-associated diarrhea and colitis”. Infection Control and Hospital Epidemiology 16.8 (1995): 
459-477.

49. McDonald LC. “Clostridium difficile: responding to a new threat from an old enemy”. Infection Control and Hospital Epidemiology 26.8 
(2005): 672-675.

50. Johnson S., et al. “Epidemics of diarrhea caused by a clindamycin-resistant strain of Clostridium difficile in four hospitals”. New Eng-
land Journal of Medicine 341.23 (1999): 1645-1651.

51. Loo VG., et al. “A predominantly clonal multi-institutional outbreak of Clostridium difficile-associated diarrhea with high morbidity 
and mortality”. New England Journal of Medicine 353.23 (2005): 2442-2449.

52. Hidron AI., et al. “National Healthcare Safety Network Team; Participating National Healthcare Safety Network Facilities. “NHSN an-
nual update: antimicrobial-resistant pathogens associated with healthcare-associated infections: annual summary of data reported 
to the National Healthcare Safety Network at the Centers for Disease Control and Prevention, 2006-2007”. Infection Control and Hos-
pital Epidemiology 29.11 (2007): 996-1011.

53. Kristich., et al. “Enterococcal Infection-Treatment and Antibiotic Resistance”. Boston: Massachusetts Eye and Ear Infirmary (2014).

54. “Antimicrobial Resistance Still Poses a Public Health Threat: A Conversation with Edward J. Septimus, MD, FIDSA, FACP, FSHEA, Clini-
cal Professor of Internal Medicine at Texas A and M Health Science Center”. Agency for Healthcare Research and Quality (2013).

55. LoBue P. “Extensively drug-resistant tuberculosis”. Current Opinion in Infectious Diseases 22.2 (2009): 167-73.

56. Suneta Soni., et al. “Macrolide and quinolone-resistant Mycoplasma genitalium in a man with persistent urethritis: the tip of the Brit-
ish iceberg?”. Sexually Transmitted Infections 93.8 (2017): 556-557.

57. Baym Michael., et al. “Spatiotemporal microbial evolution on antibiotic landscapes”. Science 353.6304 (2016): 1147-1151.

58. Albrich WC., et al. “Antibiotic selection pressure and resistance in Streptococcus pneumoniae and Streptococcus pyogenes”. Emerging 
Infectious Diseases 10.3 (2004): 514-517.

59. “Biggest Threats - Antibiotic/Antimicrobial Resistance - CDC” (2016). 

https://www.who.int/southeastasia/news/detail/30-04-2014-who-s-first-global-report-on-antibiotic-resistance-reveals-serious-worldwide-threat-to-public-health
https://pharmaceutical-journal.com/article/news/antibiotic-resistant-bacteria-responsible-for-over-33000-deaths-in-europe-in-2015-study-finds
https://wellcomecollection.org/works/rdpck35v
https://pubmed.ncbi.nlm.nih.gov/19297272/
https://pubmed.ncbi.nlm.nih.gov/19297272/
https://pubmed.ncbi.nlm.nih.gov/21478057/
https://pubmed.ncbi.nlm.nih.gov/21478057/
https://www.nbcnews.com/health/health-news/new-drug-resistant-superbugs-found-3-states-flna1c9476915
https://www.thestar.com/life/health_wellness/2010/08/21/superbug_detected_in_gta.html
https://indianexpress.com/article/lifestyle/health/japan-confirms-its-first-case-of-new-superbug-gene/
https://www.mayoclinicproceedings.org/article/S0025-6196(11)65003-9/fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(11)65003-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/16156321/
https://pubmed.ncbi.nlm.nih.gov/16156321/
https://pubmed.ncbi.nlm.nih.gov/10572152/
https://pubmed.ncbi.nlm.nih.gov/10572152/
https://pubmed.ncbi.nlm.nih.gov/16322602/
https://pubmed.ncbi.nlm.nih.gov/16322602/
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-annual-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20062007/E0D85737B3C8D0AAE376156187AC75E7
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-annual-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20062007/E0D85737B3C8D0AAE376156187AC75E7
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-annual-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20062007/E0D85737B3C8D0AAE376156187AC75E7
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-annual-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20062007/E0D85737B3C8D0AAE376156187AC75E7
https://pubmed.ncbi.nlm.nih.gov/24649502/
https://www.cdc.gov/tb/publications/factsheets/drtb/xdrtb.htm
https://pubmed.ncbi.nlm.nih.gov/28438948/
https://pubmed.ncbi.nlm.nih.gov/28438948/
https://pubmed.ncbi.nlm.nih.gov/27609891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322805/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322805/
https://www.cdc.gov/drugresistance/biggest-threats.html


Citation: Rehab MA El-Desoukey., et al. “Bacterial Resistance to Antibiotic in Human and Animals”. EC Veterinary Science 7.1 (2022): 51-
62.

Bacterial Resistance to Antibiotic in Human and Animals

62

60. Hudson Corey., et al. “Resistance Determinants and Mobile Genetic Elements of an NDM-1-Encoding Klebsiella pneumoniae Strain”. 
PLOS ONE 9.6 (2014): e99209.

61. Davies J and Davies D. “Origins and Evolution of Antibiotic Resistance”. Microbiology and Molecular Biology Reviews 74.3 (2010): 
417-433.

62. Poole K. “Efflux-mediated multiresistance in Gram-negative bacteria”. Clinical Microbiology and Infection 10.1 (2004): 12-26.

63. Harrison JW and Svec TA. “The beginning of the end of the antibiotic era? Part II. Proposed solutions to antibiotic abuse”. Quintessence 
International 29.4 (1998): 223-229.

64. Zalewska M., et al. “Antibiotics and Antibiotic Resistance Genes in Animal Manure - Consequences of Its Application in Agriculture”. 
Frontiers in Microbiology 12. 

65. Done HY., et al. “Does the recent growth of aquaculture create antibiotic resistance threats diferent from those associated with land 
animal production in agriculture?” The AAPS Journal 17 (2016): 513-524.

66. Chiesa L., et al. “Determination of veterinary antibiotics in bovine urine by liquid chromatography-tandem mass spectrometry”. Food 
Chemistry 185 (2015): 7-15.

67. Guo T., et al. “Increased occurrence of heavy metals, antibiotics and resistance genes in surface soil after long-term application of 
manure”. Science of the Total Environment 635 (2018): 995-1003.

68. Heuer H., et al. “Antibiotic resistance gene spread due to manure application on agricultural fields”. Current Opinion in Microbiology 
14 (2011): 236-243.

69. Liu YW., et al. “Dynamics of bacterial composition and the fate of antibiotic resistance genes and mobile genetic elements during 
the co-composting with gentamicin fermentation residue and lovastatin fermentation residue”. Bioresource Technology 261 (2018): 
249-256.

70. Janusch F., et al. “Determination of fuoroquinolones in chicken feces-A new liquid-liquid extraction method combined with LC-MS/
MS”. Environmental Toxicology and Pharmacology 38 (2014): 792-799.

71. Cleary DW., et al. “Long-term antibiotic exposure in soil is associated with changes in microbial community structure and prevalence 
of class 1 integrons”. FEMS Microbiology Ecology 92 (2016): fw159.

72. Jechalke S., et al. “Fate and efects of veterinary antibiotics in soil”. Trends Microbiology 22 (2014): 536-545.

73. Nordenholt RM., et al. “Veterinary antibiotic efects on atrazine degradation and soil microorganisms”. Journal of Environmental Qual-
ity 45 (2016): 565-575.

74. Peng S., et al. “Long-term application of fresh and composted manure increase tetracycline resistance in the arable soil of eastern 
China”. Science of the Total Environment (2015): 279-286.

75. Cheng DM., et al. “Dynamics of oxytetracycline, sulfamerazine, and ciprofoxacin and related antibiotic resistance genes during swine 
manure composting”. The Journal of Environmental Management 274 (2019): 102-109.

Volume 7 Issue 1 January 2022
©All rights reserved by Rehab MA El-Desoukey., et al.

https://pubmed.ncbi.nlm.nih.gov/24905728/
https://pubmed.ncbi.nlm.nih.gov/24905728/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2937522/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2937522/
https://pubmed.ncbi.nlm.nih.gov/14706082/
https://pubmed.ncbi.nlm.nih.gov/9643260/
https://pubmed.ncbi.nlm.nih.gov/9643260/
https://pubmed.ncbi.nlm.nih.gov/25700799/
https://pubmed.ncbi.nlm.nih.gov/25700799/
https://pubmed.ncbi.nlm.nih.gov/25952835/
https://pubmed.ncbi.nlm.nih.gov/25952835/
https://www.sciencedirect.com/science/article/abs/pii/S0048969718313718
https://www.sciencedirect.com/science/article/abs/pii/S0048969718313718
https://pubmed.ncbi.nlm.nih.gov/21546307/
https://pubmed.ncbi.nlm.nih.gov/21546307/
https://pubmed.ncbi.nlm.nih.gov/29673993/
https://pubmed.ncbi.nlm.nih.gov/29673993/
https://pubmed.ncbi.nlm.nih.gov/29673993/
https://pubmed.ncbi.nlm.nih.gov/25305740/
https://pubmed.ncbi.nlm.nih.gov/25305740/
https://pubmed.ncbi.nlm.nih.gov/27495240/
https://pubmed.ncbi.nlm.nih.gov/27495240/
https://pubmed.ncbi.nlm.nih.gov/24950802/
https://pubmed.ncbi.nlm.nih.gov/27065404/
https://pubmed.ncbi.nlm.nih.gov/27065404/
https://pubmed.ncbi.nlm.nih.gov/25460961/
https://pubmed.ncbi.nlm.nih.gov/25460961/
https://pubmed.ncbi.nlm.nih.gov/30278273/
https://pubmed.ncbi.nlm.nih.gov/30278273/

	_Hlk91152841

