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ABSTRACT

Bacterial zoonoses are a major threat to the world even if we try to control and eradicate them. This
happens when we use a lot of antibiotics which can make the bacteria resistant. These diseases like
bubonic plague, bovine tuberculosis, and glanders caused a large loss a long time ago. Chances to get
these diseases through close contact with farm animals, treating pets like a family, and some jobs. These
diseases still affect us. We diagnose these diseases through better testing techniques. In this study, we
talk about relationship of bacterial diseases and resistant. We explain how diseases like anthrax,
salmonellosis, bovine tuberculosis, lyme disease, brucellosis, and plague are treated with antibiotics.
People with weak immune systems are at high risk. These diseases are treated by using chemical
antibiotics like ciprofloxacin, levofloxacin, doxycycline and others but they are not working as well
because of resistance. This section looks at global importance of antibiotics, how they work, how bacteria
become resistant. Animals can carry resistant genes of bacteria and transfer to the people. This chapter
explains bacterial zoonosis, how diseases spread and role of animals. We look at specific germs like
Pasteurella, salmonella, brucella, campylobacter, Coxiella burnetti, laptospira, and Bordetella
bronchiseptica, discussing about how they resist antibiotics and what we can done. We also discuss other
ways to treat these diseases, like using phytochemicals, nanoparticals, chemothrepies and vaccines. We
highlight the problems with these methods and say that still need more search and new ideas to treat
these diseases and solution of antibiotic resistance.

Keywords: bacterial zoonoses, antibiotic resistance, chemical antibodies, phytochemicals, nanoparticals

CITATION

Ahmad S, Rizwan M, Mahmood S, Ashraf U, Anwar K, Ahmed M, Ali MA, Ghafoor A, Elahi | and Qamar W,
2023. Status of chemical antibiotics against bacterial zoonosis. In: Aguilar-Marcelino L, Zafar MA, Abbas
RZ and Khan A (eds), Zoonosis, Unique Scientific Publishers, Faisalabad, Pakistan, Vol 3: 67-81.
https://doi.org/10.47278/book.zoon/2023.86

CHAPTER HISTORY Received:  04-Feb-2023 Revised: 09-May-2023 Accepted: 10-Aug-2023

!Doctor of Veterinary Medicine, Faculty of Veterinary Science, University of Agriculture Faisalabad, Pakistan
2Department of Soil and environment science, Faculty of Agriculture, University of Agriculture Faisalabad,
Pakistan

3Department of Microbiology, University of Agriculture Faisalabad, Pakistan

‘Department of Parasitology, University of Agriculture Faisalabad, Pakistan

*Corresponding author: wardagamarl7@gmail.com

67


https://doi.org/10.47278/book.zoon/2023.86

NTIFIC

LA
= [
Y
L
=

ZOONOSIS “USP#

O
=
-
<

1. INTRODUCTION

Bacterial zoonoses are one of the major zoonotic diseases which could relapse meanwhile we are
considering them to be eradicated or under control. The main concern behind this is the excessive or
repeated control of antibiotics which leads to the culminating antimicrobial resistance and results in a lot
of health problems (Paho 2001). About a century ago when there were no vaccines and a severe lack of
hygiene, some bacterial zoonotic diseases caused millions of deaths and irreparable loss to farmers. Such
mentionable diseases are bubonic plague, bovine tuberculosis, and glanders. Inflicted by heavy losses due
to bacterial zoonotic diseases in the past, such countries are paying special heed to the issue and investing
huge resources in the better screening of animal products to maintain good preventive health (Blancou
et al. 2005). Surveillance programs and improved diagnostics have detected various bacterial zoonotic
diseases. Very close contact with the food animals and the modern lifestyle in which the pets are treated
as family members have escalated bacterial zoonotic diseases. (Glaser et al. 1994; Tauxe 1997). People
such as veterinarians, abattoir workers, farmers, butchers, and lab workers are at a high risk of acquiring
bacterial zoonotic diseases. Immunosuppressed people are also highly susceptible such as temporary
immunosuppression in case of infancy and pregnancy while long-term immunosuppression includes
chronic diseases (AIDS), diabetes, organ transplant, etc. A typical example is the bubonic plague that hit
Surat, India in 1994 and it caused a huge loss of about 2 billion dollars (Marsh 2011).

Zoonotic pathogens are carriers of AMR (antimicrobial resistance). ARBs (Antibiotic-resistant bacteria) are
the most common zoonotic pathogens. The emergence of ARB is directly proportional to the excessive
use of antibiotics in farm animals. Such zoonotic pathogens after reaching the human gut, transfer the
ARG (antibiotic-resistant gene) to the human gut’s microbiome. Thus rendering the use of antibiotics
useless (Hathroubi et al. 2018). Important bacterial zoonotic diseases are anthrax, salmonellosis, bovine
tuberculosis, Lyme disease, brucellosis, and plague (Chomel 2009). Keeping in view the AMR, however,
here we will shortly discuss the role of chemical antibiotics in treating bacterial zoonotic diseases. In the
case of anthrax, the standard antibiotics used are ciprofloxacin, levofloxacin, or doxycycline. Treatment is
effective if started at the initial stage of onset of the disease (Wilson 2020). For treating Salmonellosis,
anti-diarrheal like Loperamide are used which reduce the pain due to cramping in diarrhea. Antibiotics
are usually not prescribed in this case because they prolong the course of infection which may result in
the spread to others (Hohmann 2021).

Mycobacterium Bovis which is the causative agent of bovine tuberculosis is usually resistant to
Pyrazinamide but it is treated with a combination of antibiotics. First-line chemotherapies for the treatment
of Bovine tuberculosis include rifampin, pyrazinamide, isoniazid, Streptomycin, and Ethambutol. While
Capreomycin(CAP), Thioacetazone, and cycloserine are second-line drugs (Waters et al. 2015). For Lyme
disease, antimicrobial therapy is useful if administered early after the detection of erythema multiform
lesions (Asch et al. 1994). But it would be less effective after the disease has progressed, hence the
treatment course should be extended (Shadick et al. 1994; Moody et al. 1994). The treatment course is 2-
3 weeks in case of early diagnosis is Amoxicillin or doxycycline administered provided that the patient has
no neurological abnormality (Wormser et al. 2006). The patient responds but it may be slow or incomplete
(Wormser et al. 2000). The most widely studied treatment for brucellosis is the combination of doxycycline
and aminoglycosides. To obtain a high therapeutic rate and less rate of relapse, this treatment duration
should be eight weeks (Solis Garcia Del Pozo and Solera 2012; Hasanjani et al. 2006; Hashemi et al.2012;
Solera et al. 1995; Bayindir et al. 2003; Roushan et al. 2010; Ersoy et al. 2005).

2. OVERVIEW OF BACTERIAL ZOONOSIS

The term “Zoonoses” is a combination of two Greek words, i.e. “Zoon” means “Animal” and “noses”
means “illness”. Bacterial diseases that are naturally transmitted from Vertebrate animals to humans with
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or without vectors are called bacterial zoonotic diseases (Taylor et al. 2001). According to the older
system, zoonoses are classified as Anthropozoonoses, Zooanthroponoses, Amphizoonoses, and
Euzoonoses. Here, the discussion is on the bacterial diseases transferred from animals to humans known
as Anthropozoonoses (Hubdlek 2003). Gram-positive as well as Gram-negative bacteria can induce
zoonoses 42% are bacterial pathogens among the zoonotic pathogens arising from bovine origin (Bae and
Son 2011). Pathogens from animals can be transmitted to humans directly or indirectly. Direct zoonoses
include diseases transmitted directly from animals to humans through any media, such as air. There is a
vital role of domestic animals in the transmission of zoonotic diseases to humans. These pathogens are
derived from wild animals; domestic animals then amplify these pathogens or serve as reservoir hosts
(Morand et al. 2014). These animals include cattle, horses, sheep, goats, dogs, cats, and pigs (Samad
2011). More than half of humans’ infectious diseases are induced from vertebrate animals (Taylor et al.
2001). The possible means of transmission are direct contact, biting, abraded skin or mucous membrane,
inhalation, ingestion, and conjunctiva (Klous et al. 2016).

Animal bites and scratches induce the most commonly suffered bacterial zoonoses in humans (MMWR
1997-48). There are hundreds of pathogenic bacteria, including Pasteurella species, in the oral cavity of
dogs and cats (Goldstein and Richwald 1987). A deep bite near bones and joints may result in osteomyelitis
and septic arthritis. Cat scratch disease has been reported to people since a century ago. It is a clinical
syndrome with the etiological agent Bartonella henselae transmitted through scratches and bites of cats
(Stechenberg 2011). Once a person gets infected with cat scratch disease, the clinical signs appear in the
form of pustules, papules, and abscessations. If not treated, it may develop into osteomyelitis,
encephalopathy, and granulomatous conjunctivitis.

Infectious diarrhea in pets has also been reported to be transmitted in humans via the fecal-oral route. It
is caused by salmonella species, campylobacter species, shigella species, and E.coli (Lahuerta et al. 2011).
Enteropathogens induce gastrointestinal disturbances such as vomiting, diarrhea, headache, depression,
and dehydration in severe cases may lead to death. Pet birds(songbirds such as parrots, finches, and
sparrows) contain a smaller proportion of pets. They may have harmful impacts on human health by
transmitting zoonotic diseases, which include psittacosis (chlamydophilosis), salmonellosis, and
campylobacteriosis (Vanrompay et al. 2007; Wedderkopp et al. 2003; Carlson et al. 2011). Chlamydia
psittaci is an intracellular pathogen in the respiratory tract of songbirds; it is the causative agent of
Chlamydophilosis(Psittacosis) transmitted to humans by aero solar means dust, dander, and nasal
secretion of birds (Circella et al. 2011; Dorrestein 2009). Flu-like illness develops which may be mild to
severe. It may be misdiagnosed as influenza.

Anthrax is of significant importance in public health. Its causative agent is Bacillus anthracis which is a soil-
borne bacteria and can produce spores. It may be transmitted by direct contact with infected animals
such as cattle, goats, or their products for example meat, wool, dairy products, and bones (Goel 2015).
Malignant pustules, pneumonitis, and gastroenteritis may develop in anthrax. If systemic lesions appear,
death may occur. One of the most important zoonotic diseases is Bovine Tuberculosis. Its etiological agent
is Mycobacterium Bovis. Mostly humans are infected while milking or handling unpasteurized milk
products, also by inhaling the cough droplets of infected animals (Moda et al. 1996). Respiratory organs
and bone marrow are severely affected.

One of the commonest bacterial zoonotic diseases is Brucellosis which is acquired by the consumption of
unpasteurized milk or milk products (Corbel et al. 2006). The zoonotic species of Brucella are Brucella
melitensis, Brucella ovis and Brucella abortus. It causes influenza-like clinical signs in humans which
include pneumonia also it results in meningitis, endocarditis, headache, septicemia, fever, myalgia, and
sleep hyperhidrosis (Bae and Son 2011; Rahman et al. 2006). Zoonotic diseases (bacterial zoonotic
diseases discussed here) not only affect animals’ health and performance but are also very harmful to
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humans. Mostly they are originated from wild animals and then undergo a sylvatic or urban cycle. As far
as their treatment is concerned, AMR is the burning issue.

3. IMPORTANCE OF ANTIBIOTICS

All over the world, zoonoses are a major problem. Through one health approach control the antibacterial
resistance rises by zoonotic pathogens. The discovery of antibiotics during the early 1900s brought about
a profound transformation in human health, saving countless lives. Antibiotics are intricate compounds
that impede the growth of microorganisms through various mechanisms. These mechanisms include
altering cell membranes, inhibiting cell wall synthesis, exerting antimetabolite activity, blocking nucleic
acid synthesis, suppressing protein synthesis, and engaging in competitive antagonism. In addition to their
crucial role in human medicine, antibiotics are also utilized in animal husbandry and livestock to safeguard
against infectious diseases, thereby increasing the production of dairy products and meat. They are
further employed on a large scale to promote animal growth and weight. While antibiotics offer significant
benefits, their uncontrolled usage and dissemination into the environment raise serious concerns (Parmar
et al. 2018).

4. MECHANISM OF ACTION OF ANTIBIOTICS
There are five mechanisms of action of antibiotics: 1) inhibit the bacterial protein synthesis; 2) inhibit the
bacterial nucleic acid synthesis; 3) stop the cell wall synthesis; 4) interfere with the cell membrane

function and 5) inhibition of metabolic pathway of bacteria as mentioned in Table 1 (Kapoor et al. 2017).

Table 1: Mechanism of action of different antibiotics

Mechanism of Drugs Target References
action

Inhibition of protein Aminoglycosides and 30S subunit of the ribosome Krause et al. 2016
synthesis tetracyclines 50S subunit of the ribosome

Macrolides and
chloramphenicol
Inhibiting cell wall  Beta-lactams and Block the last stage of peptidoglycan Page 2012, Wang et al.
synthesis glycopeptides synthesis and attach to the D-Ala-D-Ala 2018
terminal, respectively
Inhibition of nucleic Fluoroquinolones and Inhibit DNA gyrase and topoisomerase IV Bhattacharjee 2016; Saito

acid synthesis rifamycin and DNA-dependent RNA polymerase et al. 2017, Nainu et al.
respectively 2021

Inhibition of Sulfonamides and Inhibits the enzymatic conversion of Fernandez-Villa et al. 2019

metabolic pathways trimethoprim pteridine and PABA to dihydropteroic acid Akter et al. 2020, Wrébel
and dihydrofolate reductase respectively et al. 2020

Inhibition of cell Polymyxins Destroy the cell membrane by interfering Poirel et al. 2017; Reygaert

membrane function with the lipopolysaccharide portion 2018

4.1. EMERGENCE AND SPREAD OF ANTIBIOTICS RESISTANCE BACTERIA

Bacteria adapt themselves over time for replication, and survival, and spread as quickly as possible. In this
way, microbes kept their existence in the environment by adjusting themselves according to surrounding
conditions (MacGowan and Macnaughtan 2017). If antibiotics stop the growth of bacteria, they modify
their genetic material and guarantee their survival by making them immune to drugs (Munita and Arias
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2016). Bacteria have a natural process to make themselves drug-resistant but many other factors
contribute to the development of resistance. For example, overuse of antibiotics, use of antibiotics
without any prescription from a qualified doctor, poor medication environment, self-medication, poor
hygienic conditions, and not completing medication course, etc (Chokshi 2019; Mahmoud et al. 2018;
Sreeja et al. 2017). Alteration within the bacteria is the main reason for the development of bacterial
resistance (Ventola 2015). During replication, one or few amino acids of the target site are replaced which
introduces new base pairs in the bacterial and makes them a new resistant strain. Mostly antibiotic-
resistant genes are present in the plasmid. This plasmid shares these resistance genes with other non-
resistant bacteria and these genes become a part of non-resistant bacterial DNA and make them
antibiotic-resistant bacteria (Von Wintersdorff et al. 2016). when we treated the bacteria with antibiotics,
if they survive, they replicate and develop new resistant strains and occupy the population as a dominant
form as quickly as possible (Zhao et al. 2018). In the Asia region, most people use antibiotics without any
proper prescription from a professional doctor. These drugs may mask the signs of disease and develop
resistance in the bacteria (Nepal and Bhatta 2018).

The entry of drug-resistant pathogens in the gut alters the gut microbiome and the community structure
by shifting resistant genes to other pathogens in the gut. The opportunistic pathogens which have
resistant genes move from animal to human and vice versa by different methods but the most common
methods are direct interaction and vector transmission (Parmar et al. 2018). The World Economic Forum
identified in its 2013 Global Risks reports that antibacterial resistance to many antibiotics is one of the
major public health issues. Antibiotics used in humans and animals are released in unmetabolized forms
due to incomplete metabolism. These unmetabolized antibiotics contaminate drinking water and sewage
and are excreted in animal feces. The high level of these residues in the environment creates antibiotic-
resistant genes by changing the genetic makeup of the bacteria. As a result, produces many antibiotic-
resistant bacteria (Parmar et al. 2017).

5. MECHANISM OF DEVELOPMENT OF BACTERIAL RESISTANCE

There are five mechanisms of the development of bacterial resistance: 1) little amount of antibiotics enter
into the bacterium due to a change in the permeability of the bacterial cell wall; 2) change in the target
site of antibiotics; 3) inactivation of antimicrobial enzymes; 4) change the pathways of those enzymes
which are targeted by antimicrobials and 5) remove the antimicrobials out of bacterium (Fig. 1) (Davies
1997; Levy 1994; Salyers et al. 1997). These five mechanisms have been shown in Figure 1. The
antimicrobials used in the veterinary field are inactivated by one of these mechanisms. For instance, beta-
lactam resistance is developed due to the presence of beta-lactamase, which cleaves the ring of beta-
lactam antibiotics (Bush et al. 1995). The resistance of fluoroquinolones antibiotics are developed due to
bacterial mutation in the A subunits of the DNA Gyrase enzyme and this mutation cause active efflux and
decreased its accumulation (Everett et al. 1996, Piddock 1995; Gonzalez et al. 1989).

There are mainly two forms of antibiotic resistance natural and acquired antibiotic resistance (Reygaert
2018). In acquired resistance, bacteria change their genetic material by conjugation, translation,
transposition, and mutation in their chromosomal DNA (Lerminiaux and Cameron 2019: Culyba 2015).
There are two ways to inactivate antibiotics:1) chemical alteration of the drugs and 2) destroying the
drugs (Blair 2015). Bacteria produce enzymes that are attached to the chemical groups of different
drugs that prevent the attachment of drugs to their target spot in the cell wall. Chemical group transfer
is one of the most effective methods of drug inactivation for example adenyl, acetyl, and phosphoryl
chemical groups (Lin et al. 2015). One of the best examples of drugs is aminoglycosides. Through
phosphorylation and adenylation, aminoglycosides are t argeted by altering the hydroxyl and amino
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Fig. 1: Mechanisams of antimicrobial resistance

group of it with an aminoglycoside modifying enzyme (AME) and making it inactive (Munita and Arias
2016). The common mechanism of bacterial resistance is the modification of the antibiotics target. The
mechanism of resistance towards the beta-lactam drugs is altering the arrangement of the target and
changes the amount of penicillin-binding proteins (PBPs). Change in the number of PBPs affects the
amount of drugs to attached the target (Bush and Bradford 2016). The other example of target
modification against lincosamides, macrolides, and streptomycin is through the erythromycin ribosome
methylase (erm) gene family which changes the drug-binding site and methylates the 16S RNA ribosome
(Peterson and Kaur 2018).

6. CURRENT STATUS OF CHEMICAL ANTIBIOTICS AGAINST BACTERIAL ZOONOSIS
For treatment purposes, different antibiotics are widely used against different zoonotic bacterial pathogens.
6.1. PASTEURELLA

Pasteurella species are gram-negative, anaerobic coccobacillus, which is part of the natural flora in the
upper respiratory tract of dogs and cats (Freshwater A 2008; Dolieslagar et al. 2011). Pasteurella infection
can be transferred to humans through direct or indirect contact such as bites, scratches, or licks (Oehler
et al. 2009). A study in Germany shows that Pasteurella shows resistance to some antibiotics like
tetracycline (11.5% -19.2%), and trimethoprim-sulfamethoxazole (4% -10%) (Kaspar et al. 2007). For the
treatment of Pasteurella, the first line of antibiotics is Penicillin and potentiated beta-lactams (Roy et al.
2007; Perez Garcia et al. 2009). Pasteurella infection can be treated with second and third-generation
cephalosporins, macrolides, fluoroquinolones, and cotrimoxazole (Lloret et al. 2013).

6.2. SALMONELLA

Salmonella species are anaerobic, gram-negative bacilli found in mammals’ large intestines. Investigators
recorded resistance patterns in antibiotics like ciprofloxacin (100%), chloramphenicol (91%), ceftriaxone
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(91%), and tetracycline (86%) (Adzitey et al. 2020; Casaux et al. 2019). Salmonella spp. could be treated
by macrolides, beta-lactams, and fluoroquinolones (Leonard et al. 2011).

6.3. BRUCELLA

Brucella is the most widespread bacterial disease which has a very high zoonotic potential. It can be
transferred through direct and indirect contact. It is transmitted by the consumption of unpasteurized
milk (Saleem et al. 2010; Lucero et al. 2010). The treatment protocol includes a combination therapy of
doxycycline plus streptomycin or rifampin for 6 weeks (Pappas et al. 2005).

6.4. CAMPYLOBACTER

Campylobacter species are gram-negative bacteria that cause campylobacter enteritis. Campylobacter
can be commonly found in the gastrointestinal tract and transmitted directly and indirectly (Janda et al.
2006; Hermans et al. 2012). Campylobacter species are resistant to antibiotics like erythromycin,
ciprofloxacin, and tetracycline (Harrow et al. 2004). Campylobacter can be treated by fluoroquinolones,
macrolides, or aminoglycosides successfully (Ternhag et al. 2007).

6.5. COXIELLA BURNETII

Coxiella burnetii is an intracellular obligate gram-negative bacteria that causes Q fever in humans. It is
mainly transmitted to humans from animals through aerosol or by direct contact (MAURIN et al. 1999).
Coxiella burnetii can be treated with fluoroquinolones and doxycycline successfully (Patel et al. 2011).

6.6. LEPTOSPIRA

Leptospira is aerobic zoonotic bacteria that cause leptospirosis in humans. It can be transferred to humans
through environmental sources like soil, urine, and water from infected animals (Moore et al. 2006).
Leptospira is resistant to antibiotics like gentamycin, kanamycin, Streptomycin, and spectinomycin (Poggi
et al. 2010). Many antibiotics like cefotaxime, ceftriaxone, penicillin, amoxicillin, doxycycline, and
ampicillin are used for the treatment of leptospirosis (Kobayashi 2001)

6.7. BORDETELLA BRONCHISEPTICA

Bordetella bronchiseptica is gram-negative bacteria commonly residing in the upper respiratory tract of
cats and dogs and can be transferred to humans via aerosol transmission. It causes kennel cough in
humans (Woolfrey and Moody 1991; Ner et al. 2003). Bordetella bronchiseptica is resistant to drugs like
macrolides and  cephalosporins and can be treated by fluoroquinolones and
trimethoprim/sulfamethoxazole (Egberink et al. 2009).

So, the zoonotic diseases can be cured with the help of antibiotics. Many antibiotics are widely used in
the treatment of bacterial zoonotic diseases such as Penicillin, tetracyclines, macrolides,
fluoroquinolones, beta-lactam, cephalosporins, ampicillin, amoxicillin, ceftriaxone, doxycycline, etc
(Ghasemzadeh and Namazi 2015).

7. ALTERNATIVE TREATMENT APPROACHES

Antibiotic resistance is increasing day by day and is leading to cause serious problems in the treatment of
diseases. So, there is a search for other methods for the treatment of diseases. Some of these methods
have been mentioned below:
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8. PHYTOCHEMICALS

Bacteria get resistant to excessive use of antibiotics, so need alternative compounds to cope with bacteria.
Plant Therapy is the oldest effective experimental treatment used instead of antibiotics (Shin B and Park
W 2017). Synthetic medicines are costly and cause toxicity due which causes damage to the intestines
while herbal antibacterial compounds are less toxic, least expensive, and environmentally friendly
(Newman and Cragg 2012). Phenolic and terpenoids are commonly used phytochemicals (Russel and
Duthie 2011). Palmarosa oil extracted from the Cymbopogon martini plant has a very good antimicrobial
activity against S aureus and E. coli (Lodhia et al. 2009). Carvacrol and Thymol are widely used again
pathogens like E. coli, Listeria monocytogenes, and vibrio cholerae (Magi et al. 2015; Hyldgaard et al.
2012). Eugenol and isoeugenol have a synergistic effect with some antibiotics like tetracycline, ampicillin,
noro-ofloxacin, rifampicin, and vancomycin (Langeveld et al. 2014).

9. NANO-PARTICLES

Nanotechnology has come up with a bounteous solution for the issue of bacterial antibiotic resistance.
Nanoparticles bind to the bacterial surface and rupture the cell wall of the bacteria and cause cell death
(Wang et al. 2017). Nanoparticles whose size is <20 nm can penetrate the cell wall and destruct the
organelles which leads to cell death (Arakha et al. 2015). Flavonoid caps are naturally present on biogenic
nanoparticles which inhibit enzymatic activity and stop the synthesis of nucleic acid (Fayaz et al. 2010).
Nanoparticles give damage the cell membrane by generating reactive oxygen species (Li and Webster
2018). The application of nanoparticles is used in the eradication of Methicillin-Resistant Staphylococcus
aureus infection (Li et al. 2022; Mohamed et al. 2022). Various nanoparticles like gold, silver, zinc oxide,
silica, and bismuth have killing effects on Methicillin-Resistant Staphylococcus aureus (Nunez et al. 2009;
Hemeg 2017; Gwon et al. 2021; Kadiyala et al. 2018; Ahmad et al. 2022).

10. PHAGE THERAPY

The most commonly found zoonotic bacterial pathogens related to poultry are Salmonella spp., and E. coli
(Wernicki et al. 2017). Resistivity has been shown to antibiotics by these pathogens has been stated in the
report by European Food Safety Authority (EFSA) (EFSA 2018). As an alternative approach lytic
bacteriophage technique is used to cope with diseases (Ferndndez et al. 2018). Bacteriophages were
discovered by Twort and d’Herelle in UK and France in the 20'™" Century (Duckworth 1976). Phage therapy
has been used to treat Salmonella infection in chickens (EI-Gohary et al. 2014).

11. SANITARY PROPHYLAXIS

Sanitary prophylaxis is a method of slaughtering or destroying infected or contaminated animals. This
method is proven very efficient in the eradication of bovine tuberculosis, brucella bovis, and brucella
melitensis in many parts of the world (Blancou et al. 2005).

12. VACCINATION

Due to the increase in antibiotic resistance in the veterinary field, attention has been to edible vaccines

for the treatment of many bacterial zoonotic diseases (Sack et al. 2015). Anthrax an emerging bacterial
zoonotic disease is controlled by an injectable vaccine obtained from culture filtrate (Koya et al. 2005).
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Yersinia pestis a bacterial zoonotic pathogen is controlled by live attenuated and killed vaccines with
certain risks (Sinclair et al. 2008). Tuberculosis a zoonotic pathogen can be controlled by BCG vaccine,
plant-based vaccine, and transgenic modified carrot (Permyakova et al. 2015). Listeria is an infectious
zoonotic disease that is effectively controlled with the help of a plant-based vaccine (Ohya et al. 2005).
There are various limitations to the vaccine, including several booster doses, and temperature
maintenance and it’s not easy to carry (Shahid and Daniell 2016).

13. CONCLUSION

Zoonotic diseases are transmitted from animals to humans and vice versa. But as a whole everyone is at
the risk of disease development from others. Many bacteria have zoonotic significance. The treatment of
these infections is possible by antibiotics, but with time most bacteria develop resistance against the
antibiotics due to some reasons like lavish use of antibiotics in humans as well as animals and the presence
of antibiotics in animals and animals by-products at the sub-therapeutic level that results in an increase
in resistance in bacteria.

Nowadays non-antibiotic approaches are widely used on the human and veterinary side to treat bacterial
zoonotic diseases. Excessive use of antibiotics without proper knowledge and consultancy causes
antibiotic resistance. Due to antibiotic resistance, alternative treatments are used to treat bacterial
zoonotic diseases which include phytochemicals, phage therapy, sanitary prophylaxis, and vaccines. But
these treatment measures also have some limitations like vaccines also need booster doses,
phytochemicals do not act on all bacteria, and phage therapy is limited to some bacteria only. So, we need
much more study and research on digging new methods for the treatment of bacterial infections and
there is a need for extensive studies on the present alternative methods to overcome the limitations of
these methods

REFERENCES

Adzitey F et al., 2020. Prevalence and antibiotic susceptibility of Salmonella enterica isolated from cow milk, milk
products and hands of sellers in the Tamale Metropolis of Ghana. J Appl Sci Environ Manag.; 24: 59.
https://doi.org/10.4314/jasem.v24il.8.

Ahmad et al., 2022. Novel antibacterial polyurethane and cellulose acetate mixed matrix membrane modified with
functionalized TiO2 nanoparticles for water treatment applications. Chemosphere 301: 134711.

Akter T et al., 2020. Survival assessment of pathogenic bacteria with antibiotic resistance traits from fresh summer
royal grape: In vitro microbial challenge test. Journal of Microbiology and Biotechnology of Food Sciences 10:
344-9, http://dx.doi.org/10.15414/jmbfs.2020.10.3.344-349.

Arakha M et al., 2015. Antimicrobial activity of iron oxide nanoparticle upon modulation of nanoparticle-Bacteria
Interface, Scientific Reports 5: 14813.

Asch ES et al., 1994. Lyme disease: an infectious and postinfectious syndrome. journal of Rumatology 21: 454—61.
[PubMed] [Google Scholar]

Bae SE and Son H, 2011.Classification of viral zoonosis through receptor pattern analysis. BMC Bioinformatics 12: 96.
doi: 10.1186/1471-2105-12-96. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

Bayindir Y et al., 2003. Comparison of five antimicrobial regimens for the treatment of brucellar spondylitis: a
prospective, randomized study.Journal of chemotherapy 15: 466—71. [PubMed] [Google Scholar]

Bhattacharjee MK, 2016. Antibiotics that inhibit nucleic acid synthesis . In: Chemistry of antibiotics and related drugs.
Springer International Publishing 109-28, http://dx.doi.org/10.1007/978-3-319-40746-3 5.

Blair JMA, 2015. Molecular mechanisms of antibiotic resistance nature review. Microbiology 13: 42-51, http://dx.
doi.org/10.1038/nrmicro3380.

Blancou J et al., 2005. Emerging and re-emerging bacterial zoonoses: factors of emergence, surveillance and control.
Veterinary Research 36: 507-22. doi:10.1051/vetres:2005008

75


https://doi.org/10.4314/jasem.v24i1.8
http://dx.doi.org/10.15414/jmbfs.2020.10.3.344-349
https://pubmed.ncbi.nlm.nih.gov/8006888
https://scholar.google.com/scholar_lookup?journal=J+Rheumatol.&title=Lyme+disease:+an+infectious+and+postinfectious+syndrome&author=ES+Asch&author=DI+Bujak&author=M+Weiss&author=MG+Peterson&author=A+Weinstein&volume=21&publication_year=1994&pages=454-61&pmid=8006888&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3090355/
https://pubmed.ncbi.nlm.nih.gov/21489240
https://doi.org/10.1186%2F1471-2105-12-96
https://scholar.google.com/scholar_lookup?journal=BMC+Bioinform.&title=Classification+of+viral+zoonosis+through+receptor+pattern+analysis&author=S.E.+Bae&author=H.S.+Son&volume=12&publication_year=2011&pages=96&pmid=21489240&doi=10.1186/1471-2105-12-96&
https://pubmed.ncbi.nlm.nih.gov/14598939
https://scholar.google.com/scholar_lookup?journal=+J+Chemother&title=Comparison+of+five+antimicrobial+regimens+for+the+treatment+of+brucellar+spondylitis:+a+prospective,+randomized+study&author=Y+Bayindir&author=E+Sonmez&author=A+Aladag&author=N+Buyukberber&volume=15&publication_year=2003&pages=466-71&pmid=14598939&

NTIFC

ST
A o
s ’Ag
&= -
2 z

ZOONOSIS “USP#

Bush et al., 1995. A functional classification scheme for -lactamases and its correlation with its molecular structure.
Journal of Antimicrobial Chemotherapy 39: 1211-12.

Bush K and Bradford PA, 2016. -lactams and -lactamase inhibitors: an overview . Cold Spring Harbor Perspectives in
Medicine 6, http://dx.doi.org/10.1101/cshperspect. a025247.

Carlson JC et al., 2011.Efficacy of European starling control to reduce Salmonella enterica contamination in a
concentrated animal feeding operation in the Texas panhandle. BMC Veterinary Research 7:9 doi:10.1186/1746-
6148-7-9 (13)

Casaux ML et al., 2019. Antibiotic resistance in Salmonella enterica isolated from dairy calves in Uruguay. Brazilian J
Microbiol.; 50: 1139-1144. https://doi.org/10.1007/s42770-019-00151-w PMID: 31606855.

Chokshi A, 2019. Global contributors to antibiotic resistance. Journal of Global Infectious Diseases 11: 36-42,
http://dx.doi.org/10.4103/jgid.jgid 110 18.

Chomel BB, 2009. Encyclopedia of Microbiology. 3rd ed. Elsevier Inc., University of California; Davis, CA, USA.
Zoonoses 820—-829. [Google Scholar]

Circella E et al., 2011. Chlamydia psittaci infection in canaries heavily infested by Dermanyssus gallinae. Experimental
and Applied Acarology 55: 329-38. doi:10.1007/s10493-011-9478-9

Corbel M et al., 2006. Brucellosis in Humans and Animals. WHO Press; Geneva, Switzerland: [Google Scholar]

Culyba MJ, 2015. Targets for combating the evolution of acquired antibiotic resistance. Biochemistry 54: 3573-82,
http://dx.doi.org/10. 1021/acs.biochem.5b00109.

Davies JE, 1997. Origins, acquisition and dissemination of antibiotic resistance determinants. Pages 5-35 in Antibiotic
Resistance: Origins, Evolution, Selection and Spread. D. J. Chadwick and J. Goode, eds. John Wiley and Sons Ltd.,
Chichester, UK.

Dolieslager SM et al., 2011. Identification of bacteria associated with feline chronic gingivostomatitis using culture-
dependent and culture-independent methods. Vet Microbiol; 148: 93-98.

Dorrestein GM, 2009. Bacterial and parasitic diseases of passerines. Veterinary Clinics of North America: Exotic
Animal Practice 12: 433-51. doi:10.1016/j.cvex07.005

Duckworth DH, 1976. Who discovered bacteriophage? Bacteriological reviews 40(4): 793-802. Available
from:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC413 985/pdf/bactrev00054-0007.pdf.

Egberink H et al., 2009. Bordetella bronchiseptica infection in cats. ABCD guidelines on prevention and management.
Journal of Feline Medicine & Surgery. 2009; 11(7):610-4.

El-Gohary FA et al.,, 2014. Environmental augmentation with bacteriophage prevents colibacillosis in broiler
chickens1.The journal of Poultry science93(11): 2788-92. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/25214555.

Ersoy Y et al., 2005. Comparison of three different combination therapies in the treatment of human brucellosis.
Tropical Doctor 35: 210-12. [PubMed] [Google Scholar]

European Food Safety Authority (EFSA) 2018. The European Union Summary Report on Trends and Sources of
Zoonoses, Trends and Sources of Zoonoses, Zoonotic Agents and Food-borne Outbreaks in 2017 [Internet].
Available from: https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j. efsa.2018.5500. Accessed 7 June
2019.

Everett et al., 1996. Contributions of individual mechanisms to fluoroquinolone resistance in 36 Escherichia coli
strains isolated from humans and animals. Journal of Antimicrobial Chemotherapy 40: 2380-2386.

Fayaz AM et al., 2010. Biogenic synthesis of silver nanoparticles and their synergistic effect with antibiotics: a study
against gram-positive and gram-negative bacteria, Nanomed. Nanomedicine: Nanotechnology, Biology, and
Medicine 6(1): 103-109.

Ferndndez L et al., 2018. Application of bacteriophages in the agro-food sector: a long way toward approval. Front
Cell Infect Microbiol8: 1-5Available from: https://www.frontiersin.org/ article/10.3389/fcimb.2018.00296/full

Fernandez-Villa D et al.,, 2019. Folic acid antagonists: antimicrobial and immunomodulating mechanisms and
applications. International Journal of Molecular Sciences 2019;20, http://dx.doi.org/10.3390/ijms20204996.

Freshwater A, 2008 Why your housecat’s trite little bite could cause you quite a fright: a study of domestic felines
on the occurrence and antibiotic susceptibility of Pasteurella multocida. Zoonoses Public Health; 55: 507-513.

Ghasemzadeh | and Namazi SH, 2015. Review of bacterial and viral zoonotic infections transmitted by dogs Journal
of Medicine and Life 8(Spec Iss 4): 1-5. PMID: 28316698; PMCID: PM(C5319273.

76


https://scholar.google.com/scholar_lookup?title=Encyclopedia+of+Microbiology&author=B.B.+Chomel&publication_year=2009&
https://scholar.google.com/scholar_lookup?title=Brucellosis+in+Humans+and+Animals&author=M.J.+Corbel&author=G.G.+Alton&author=M.+Banai&author=R.+D%C3%ADaz&author=B.A.+Dranovskaia&publication_year=2006&
http://www.ncbi.nlm.nih.gov/pubmed/25214555
https://pubmed.ncbi.nlm.nih.gov/16354469
https://scholar.google.com/scholar_lookup?journal=+Trop+Doct&title=Comparison+of+three+different+combination+therapies+in+the+treatment+of+human+brucellosis&author=Y+Ersoy&author=E+Sonmez&author=MR+Tevfik&author=AD+But&volume=35&publication_year=2005&pages=210-12&pmid=16354469&
http://dx.doi.org/10.3390/ijms20204996

NTIFC

ST
A o
s ’Ag
&= -
2 z

ZOONOSIS “USP#

Glaser CA et al.,, 1994. Animal associated opportunistic infections among persons infected with the human
immunodeficiency virus. Clinical Infectious Diseases 18: 14—24. doi:10.1093/clinids/18.1.14

Goel AK, 2015. Anthrax: A disease of biowarfare and public health importance. World Journal of Clinical Cases Cases
3:20-33. doi: 10.12998/wijcc.v3.i1.20. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

Goldstein EJC and Richwald CA, 1987. Human and animal bite wounds. Am Fam Physician 36: 101-9.

Gonzalez et al., 1989. Serotypes and antibiotic resistance of verotoxigenic (VTEC) and necrotizing (NTEC) Escherichia
coli strains isolated from calves with diarrhoea FEMS Microbiology Letters 51: 31-36.

Gwon et al.,, 2021. Robust Copper Metal-Organic Framework-Embedded Polysiloxanes for Biomedical Applications:
Its Antibacterial Effects on MRSA and In Vitro Cytotoxicity. Nanomaterials, 11, 719.

Harrow S.A et al., 2004. Characterization of erythromycin resistance in Campylobacter coli and Campylobacter jejuni
isolated from pig offal, J. Appl. Microbiol. 97 (2004) 141e148.

Hasanjani RMR et al., 2006. Efficacy of gentamicin plus doxycycline versus streptomycin plus doxycycline in the
treatment of brucellosis in humans. Clinical Infectious Diseases42: 1075-80. [PubMed] [Google Scholar]

Hashemi SH et al., 2012. Comparison of doxycycline-streptomycin, doxycycline-rifampin, and ofloxacin-rifampin in
the treatment of brucellosis: a randomized clinical trial. International Journal of Infectious Diseases 16: 247—
51. [PubMed] [Google Scholar]

Hathroubi S et al., 2018. Actinobacillus pleuropneumoniae biofilms: role in pathogenicity and potential impact for
vaccination development. Animal Health Research Reviews 19: 17-30. doi:
10.1017/5146625231700010X. [PubMed] [CrossRef] [Google Scholar]

Hemeg HA, 2017. Nanomaterials for alternative antibacterial therapy International Journal of Nanomedicine 12:
8211-8225.

Hermans D et al, 2012. Poultry as a host for the zoonotic pathogen Campylobacter jejuni. VectorBorne and Zoonotic
Diseases.; 12(2):89-98.

Hohmann EL, 2021. Nontyphoidal salmonella: Gastrointestinal infection and carriage.
https://www.uptodate.com/contents/search.

Hubalek Z, 2003. Emerging human infectious diseases: Anthroponoses, zoonoses, and sapronoses. Emerging
Infectious Diseases 9: 403—404. doi: 10.3201/eid0903.020208. [PMC free article] [PubMed] [CrossRef] [Google
Scholar]

Hyldgaard M et al., 2012. Essential oils in food preservation: mode of action, synergies, and interactions with food
matrix components. Front Microbiol. 3:12. doi: 10.3389/fmicb.2012.00012

Janda JM et al., 2006. Diagnosing Capnocytophaga canimorsus infections. Emerging Infectious Diseases.; 12(2):340.

Kadiyala et al., 2018. Unexpected insights into the antibacterial activity of zinc oxide nanoparticles against
methicillin-resistant Staphylococcus aureus (MRSA). Nanoscale 10: 4927-4939.

Kapoor G et al.,, 2017. Action and resistance mechanisms of antibiotics: A guide for clinicians. Journal of
Anaesthesiology, Clinical Pharmacology 33(3): 300

Kaspar, et al., 2007. Quantitative resistance level (MIC) of Pasteurella multocida isolated from pigs between 2004
and 2006: national resistance monitoring by the BVL. Berl. Munch. Tierarztl. Wochenschr. 120, 442—-451.

Klous G et al., 2016. Human-livestock contacts and their relationship to transmission of zoonotic pathogens, a
systematic review of literature. One Health 2: 65—76. doi: 10.1016/j.onehlt..03.001. [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Kobayashi Y, 2001. Clinical observation and treatment of leptospirosis. Journal of Infection and Chemotherapy.

7(2):59-68.

Koya V et al., 2005. Plant-based vaccine: mice immunized with chloroplast-derived anthrax protective antigen
survive anthrax lethal toxin challenge. Infection and Immunity Journal 73: 8266—-8274.

Krause KM et al., 2016. Connolly LE. Aminoglycosides: an overview. Cold Spring Harbor Perspectives in Medicine
http://dx.doi.org/10.1101/ cshperspect.a027029.

Lahuerta A et al., 2011. Zoonoses in the European Union: origin, distribution and dynamics — the EFSA-ECDC
Summary Report 2009. Euro Surveill 16

Langeveld WT et al., 2014. Synergy between essential oil components and antibiotics: a review. Crit Rev Microbiol.
40:76-94. doi: 10.3109/1040841X.2013.763219

77


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4295216/
https://pubmed.ncbi.nlm.nih.gov/25610847
https://doi.org/10.12998%2Fwjcc.v3.i1.20
https://scholar.google.com/scholar_lookup?journal=World+J.+Clin.+Cases&title=Anthrax:+A+disease+of+biowarfare+and+public+health+importance&author=A.K.+Goel&volume=3&publication_year=2015&pages=20-33&pmid=25610847&doi=10.12998/wjcc.v3.i1.20&
https://pubmed.ncbi.nlm.nih.gov/16575723
https://scholar.google.com/scholar_lookup?journal=+Clin+Infect+Dis&title=Efficacy+of+gentamicin+plus+doxycycline+versus+streptomycin+plus+doxycycline+in+the+treatment+of+brucellosis+in+humans&author=Roushan+MR+Hasanjani&author=M+Mohraz&author=M+Hajiahmadi&author=A+Ramzani&author=AA+Valayati&volume=42&publication_year=2006&pages=1075-80&pmid=16575723&
https://pubmed.ncbi.nlm.nih.gov/22296864
https://scholar.google.com/scholar_lookup?journal=+Int+J+Infect+Dis&title=Comparison+of+doxycycline-streptomycin,+doxycycline-rifampin,+and+ofloxacin-rifampin+in+the+treatment+of+brucellosis:+a+randomized+clinical+trial&author=SH+Hashemi&author=L+Gachkar&author=F+Keramat&volume=16&publication_year=2012&pages=e247-51&pmid=22296864&
https://pubmed.ncbi.nlm.nih.gov/29110751
https://doi.org/10.1017%2FS146625231700010X
https://scholar.google.com/scholar_lookup?journal=Anim+Heal+Res+Rev&title=Actinobacillus+pleuropneumoniae+biofilms:+role+in+pathogenicity+and+potential+impact+for+vaccination+development&author=S+Hathroubi&author=A+Loera-Muro&author=AL+Guerrero-Barrera&volume=19&publication_year=2018&pages=17-30&doi=10.1017/S146625231700010X&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2958532/
https://pubmed.ncbi.nlm.nih.gov/12643844
https://doi.org/10.3201%2Feid0903.020208
https://scholar.google.com/scholar_lookup?journal=Emerg.+Infect.+Dis.&title=Emerging+human+infectious+diseases:+Anthroponoses,+zoonoses,+and+sapronoses&author=Z.+Hub%C3%A1lek&volume=9&publication_year=2003&pages=403-404&pmid=12643844&doi=10.3201/eid0903.020208&
https://scholar.google.com/scholar_lookup?journal=Emerg.+Infect.+Dis.&title=Emerging+human+infectious+diseases:+Anthroponoses,+zoonoses,+and+sapronoses&author=Z.+Hub%C3%A1lek&volume=9&publication_year=2003&pages=403-404&pmid=12643844&doi=10.3201/eid0903.020208&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5462650/
https://pubmed.ncbi.nlm.nih.gov/28616478
https://doi.org/10.1016%2Fj.onehlt.2016.03.001
https://scholar.google.com/scholar_lookup?journal=One+Health&title=Human%E2%80%93livestock+contacts+and+their+relationship+to+transmission+of+zoonotic+pathogens,+a+systematic+review+of+literature&author=G.+Klous&author=A.+Huss&author=D.J.+Heederik&author=R.A.+Coutinho&volume=2&publication_year=2016&pages=65-76&pmid=28616478&doi=10.1016/j.onehlt.2016.03.001&

NTIFC

ST
A o
s ’Ag
&= -
2 z

ZOONOSIS “USP#

Leonard E et al., 2011 Evaluation of Pet-Related Management Factors and the Risk of Salmonella spp. Carriage in Pet
Dogs from Volunteer Households in Ontario (2005-2006). Zoonoses and Public Health.; 58(2):140-9.

Lerminiaux NA and Cameron ADS, 2019. Horizontal transfer of antibiotic resistance genes in clinical environments.
Canadian Journal of Microbiology 65: 34—44, http://dx.doi. org/10.1139/cjm-2018-0275.

Levy SB, 1994. Balancing the drug-resistance equation. Trends in Microbiology10: 341-34.

Li B and Webster TJ, 2018, Bacteria antibiotic resistance: new challenges and opportunities for implant-associated
orthopedic infections, Journal of Orthopaedics Research 36(1): 22-32.

Li et al., 2022. Selective Capture, Separation, and Photothermal Inactivation of Methicillin-Resistant Staphylococcus
aureus (MRSA) Using Functional Magnetic Nanoparticles. ACS Applied Materials & Interfaces 14: 20566—20575.

Lin J et al., 2015. Mechanisms of antibiotic resistance.Frontiers in Microbiology 6: 34, http://dx.doi.org/10.3389/
fmicb.2015.00034.

Lloret A et al., 2013 Pasteurella Multocida Infection in Cats ABCD guidelines on prevention and management. Journal
of Feline Medicine and Surgery.; 15(7):570-2.

Lodhia MH et al., 2009. Antibacterial activity of essential oils from palmarosa, evening primrose, lavender and

tuberose. Indian J Pharm Sci. 71:134-6. doi: 10.4103/0250-474X.54278

Lucero N et al., 2010. Human Brucella canis outbreak linked to infection in dogs. Epidemiology and Infection. 2010;
138(2):280.

MacGowan A and Macnaughton E, 2017. Antibiotic resistance. Med (United Kingdom) 45: 622-8,
http://dx.doi.org/10.1016/j.mpmed.2017.07.006.

Magi G et al., 2015. Antimicrobial activity of essential oils and carvacrol, and synergy of carvacrol and erythromycin,
against clinical, erythromycin-resistant Group A Streptococci. Front Microbiol. 6:165. doi:
10.3389/fmicb.2015.00165

Mahmoud MA et al.,, 2018. Community pharmacists perspectives about reasons behind antibiotics dispensing
without prescription: a qualitative study. BioMed Research International 29, http://dx.doi.org/10.4066/
biomedicalresearch.29-18-1112.

MARSH Report, 2011. The economic and social impact of emerging infectious disease. Available at:
http://www.healthcare.philips.com/main/shared/assets/documents/bioshield/ecoandsocialimpactofemerging
infectiousdisease_111208.pdf

MAURIN et al., 1999. Q fever. Clinical Microbiology Reviews 12: 518-553.

MMWR, 1997. Dog-bite-related fatalities-United States, 1995-1996. Morbidity and Mortality Weekly Report 46:
463-7.

Moda G et al., 1996. The zoonotic importance of Mycobacterium bovis. International Journal of Tuberculosis and
Lung Disease 77: 103—108. doi: 10.1016/50962-8479(96)90022-2. [PubMed] [CrossRef] [Google Scholar]

Mohamed et al., 2022. Cefotax-magnetic nanoparticles as an alternative approach to control Methicillin-Resistant
Staphylococcus aureus (MRSA) from different sources. Scientific Reports 12: 624.

Moody KD et al., 1994.Effectiveness of antimicrobial treatment against Borrelia burgdorferi infection in mice. Journal
of Antimicrobial Chemotherapy 38: 1567-72. 10.1128/AAC.38.7.1567 [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Moore GE et al., 2006. Canine leptospirosis, United States, 2002—2004. Emerging Infectious Diseases. 12(3):501.

Morand S et al., 2014. Domesticated animals and human infectious diseases of zoonotic origins: Domestication time
matters. Journal of Molecular Epidemiology and Evolutionary Genetics of Infectious Diseases 24: 76-81.
doi: 10.1016/j.meegid..02.013. [PubMed] [CrossRef] [Google Scholar]

Munita JM and Arias CA, 2016. Mechanisms of antibiotic resistance. In: Virulence mechanisms of bacterial
pathogens. Wiley 481-511, http://dx.doi.org/10. 1128/9781555819286.ch17.

Nainu F et al., 2021. Pharmaceutical prospects of bee products: Special focus on anticancer, antibacterial, antiviral,
and antiparasitic properties. Antibiotics 10: 822, http://dx.doi. org/10.3390/antibiotics10070822.

Nepal G and Bhatta S, 2018. Self-medication with antibiotics in WHO Southeast Asian region: a systematic review.
Cureus Journal of Medical Science 10, http://dx.doi.org/10.7759/ cureus.2428.

Ner Z et al.,, 2003 Bordetella bronchiseptica infection in pediatric lung transplant recipients. Pediatric
Transplantation.; 7(5):413- 7.

78


http://dx.doi.org/10.1016/j.mpmed.2017.07.006
https://pubmed.ncbi.nlm.nih.gov/8762842
https://doi.org/10.1016%2FS0962-8479(96)90022-2
https://scholar.google.com/scholar_lookup?journal=Tuber.+Lung+Dis.&title=The+zoonotic+importance+of+Mycobacterium+bovis&author=G.+Moda&author=C.J.+Daborn&author=J.M.+Grange&author=O.+Cosivi&volume=77&publication_year=1996&pages=103-108&pmid=8762842&doi=10.1016/S0962-8479(96)90022-2&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC284594/
https://pubmed.ncbi.nlm.nih.gov/7979290
https://doi.org/10.1128%2FAAC.38.7.1567
https://scholar.google.com/scholar_lookup?journal=Antimicrob+Agents+Chemother.&title=Effectiveness+of+antimicrobial+treatment+against+Borrelia+burgdorferi+infection+in+mice&author=KD+Moody&author=RL+Adams&author=SW+Barthold&volume=38&publication_year=1994&pages=1567-72&pmid=7979290&doi=10.1128/AAC.38.7.1567&
https://pubmed.ncbi.nlm.nih.gov/24642136
https://doi.org/10.1016%2Fj.meegid.2014.02.013
https://scholar.google.com/scholar_lookup?journal=Infect.+Genet.+Evol.&title=Domesticated+animals+and+human+infectious+diseases+of+zoonotic+origins:+Domestication+time+matters&author=S.+Morand&author=K.M.+McIntyre&author=M.+Baylis&volume=24&publication_year=2014&pages=76-81&pmid=24642136&doi=10.1016/j.meegid.2014.02.013&

NTIFC

ST
A o
s ’Ag
&= -
2 z

ZOONOSIS “USP#

Newman DJ and Cragg GM, 2012. Natural products as sources of new drugs over the 30 years from 1981 to 2010. J
Nat Prod. 75:311-35. doi: 10.1021/np200906s

Nunez et al., 2009. Silver Nanoparticles Toxicity and Bactericidal Effect Against Methicillin-Resistant Staphylococcus
aureus: Nanoscale Does Matter. Nanobiotechnology 5: 2—-9.

Oehler RL et al., 2009. Bite-related and septic syndromes caused by cats and dogs. The Lancet Infectious Diseases.
9(7):439-47.

Ohya K et al., 2005. Ability of orally administered IFN-a-containing transgenic potato extracts to inhibit Listeria
monocytogenes infection. Journal of Interferon & Cytokine Research 25: 459-466.

Page MGP, 2012. Beta-lactam antibiotics. Antibiotic discovery and development, vol. 9781461414. Springer US;
2012. 79-117, http://dx.doi.org/10.1007/ 978-1-4614-1400-1 3.

PAHO, 2001. Zoonoses and Communicable Diseases Common to Man and Animal. 3rd ed. Washington, DC: World
Health Organization 441-90.

Pappas G et al., 2005. Effective treatments in the management of brucellosis. Expert Opinion on Pharmacotherapy.;
6(2):201-9.

Parmar A et al., 2018. Design and syntheses of highly potent teixobactin analogues against staphylococcus aureus,
methicillin-resistant staphylococcus aureus (MRSA), and vancomycin-resistant enterococci (VRE) in vitro and in
vivo. Journal of medicinal chemistry 61: 2009-2017. https://doi.org/10.1021/ acs. jmedchem.7b01634.

Parmar KM et al.,, 2017. Control of multidrugresistant gene flow in the environment through bacteriophage
intervention. Applied Biochemistry and Biotechnology 181: 1007-1029. https:// doi.org/10.1007/s12010-016-
2265-7.

Patel DS et al., 2011. Stress fractures: diagnosis, treatment, and prevention. American Family Physician. 83(1):39-46.

Perez Garcia J et al., 2009. Cellulitis after a cat bite. Rev Esp Quimioter ; 22: 221-223.

Permyakova et al., 2015. Transgenic carrot expressing fusion protein comprising M. tuberculosis antigens induces
immune response in mice. BioMed Research International 11. doi:10.1155/2015/417565.

Peterson E and Kaur P, 2018. Antibiotic resistance mechanisms in bacteria: relationships between resistance
determinants of antibiotic producers, environmental bacteria, and clinical pathogens. Frontiers in Microbiology
9: 2928, http://dx. doi.org/10.3389/fmicb.2018.02928.

Piddock LJ, 1995. Mechanisms of resistance to fluoroquinolones: state of the art 1992-1994. Drugs. 49 Suppl. 2: 29-
35.

Poggi D et al., 2010. Antibiotic resistance markers for genetic manipulations of Leptospira spp. Appl Environ
Microbiol. 2010 Jul;76(14):4882-5. doi: 10.1128/AEM.00775-10. Epub 2010 May 28. PMID: 20511419; PMCID:
PM(C2901752.

Poirel L et al., 2017. Polymyxins: antibacterial activity, susceptibility testing, and resistancemechanisms encoded by
plasmids or chromosomes. Journal of Clinical Microbiology 30: 55796, http://dx.doi.org/10.1128/CMR.00064-
16.

Rahman MS et al.,, 2006. Prevalence of brucellosis and its association with reproductive problems in cows in
Bangladesh. Veterinary record open 159: 180-182. doi: 10.1136/vr.159.6.180. [PubMed] [CrossRef] [Google
Scholar]

Reygaert WC, 2018. An overview of the antimicrobial resistance mechanisms of bacteria. AIMS Microbiology 4: 482—
501, http://dx.doi.org/10.3934/microbiol. 2018.3.482.

Roushan MR et al., 2010. Comparison of the efficacy of gentamicin for 5 days plus doxycycline for 8 weeks versus
streptomycin for 2 weeks plus doxycycline for 45 days in the treatment of human brucellosis: a randomized
clinical trial. Journal of Antimicrobial Chemotherapy 65: 1028—35. [PubMed] [Google Scholar]

Roy J et al., 2007. Clinical and in vitro efficacy of amoxicillin against bacteria associated with feline skin wounds and
abscesses. Can Vet J 2007; 48: 607-611.

Russell W and Duthie G, 2011. Plant secondary metabolites and gut health: the case for phenolic acids. Proc Nutr
Soc. 70:389-96. doi: 10.1017/50029665111000152

Sack M et al., 2015. The increasing value of plant-made proteins. Current Opinion in Biotechnology 32: 163-170

Saito K et al., 2017. Rifamycin action on RNA polymerase in antibiotictolerant Mycobacterium tuberculosis results in
differentially detectable populations. The Proceedings of the National Academy of Sciences 114: 4832-40,
http://dx.doi.org/10.1073/pnas.1705385114.

79


https://pubmed.ncbi.nlm.nih.gov/16891427
https://doi.org/10.1136%2Fvr.159.6.180
https://scholar.google.com/scholar_lookup?journal=Vet.+Rec.&title=Prevalence+of+brucellosis+and+its+association+with+reproductive+problems+in+cows+in+Bangladesh&author=M.S.+Rahman&author=J.C.+Han&author=J.+Park&author=J.H.+Lee&author=S.K.+Eo&volume=159&publication_year=2006&pages=180-182&pmid=16891427&doi=10.1136/vr.159.6.180&
https://scholar.google.com/scholar_lookup?journal=Vet.+Rec.&title=Prevalence+of+brucellosis+and+its+association+with+reproductive+problems+in+cows+in+Bangladesh&author=M.S.+Rahman&author=J.C.+Han&author=J.+Park&author=J.H.+Lee&author=S.K.+Eo&volume=159&publication_year=2006&pages=180-182&pmid=16891427&doi=10.1136/vr.159.6.180&
https://pubmed.ncbi.nlm.nih.gov/20215128
https://scholar.google.com/scholar_lookup?journal=+J+Antimicrob+Chemother&title=Comparison+of+the+efficacy+of+gentamicin+for+5+days+plus+doxycycline+for+8+weeks+versus+streptomycin+for+2+weeks+plus+doxycycline+for+45+days+in+the+treatment+of+human+brucellosis:+a+randomized+clinical+trial&author=MR+Roushan&author=Amiri+MJ+Soleimani&author=N+Janmohammadi&volume=65&publication_year=2010&pages=1028-35&pmid=20215128&
http://dx.doi.org/10.1073/pnas.1705385114

NTIFC

ST
A o
s ’Ag
&= -
2 z

ZOONOSIS “USP#

Salyers et al., 1997. Why are antibiotic resistance genes so resistant to elimination? Journal of Antimicrobial
Chemotherapy41: 2321-2325.

Samad MA, 2011. Public health threat caused by zoonotic diseases in Bangladesh. Bangladesh Journal of Veterinary
Medicine 9: 95-120. doi: 10.3329/bjvm.v9i2.13451. [CrossRef] [Google Scholar]

Seleem MN et al., 2010. Brucellosis: a re-emerging zoonosis Veterinary Microbiology.; 140(3):392-8.

Shadick NA et al., 1994. The long-term clinical outcomes of Lyme disease. A population-based retrospective cohort
study. Annals of Internal Medicine 121: 560-7. 10.7326/0003-4819-121-8-199410150-00002 [PubMed]
[CrossRef] [Google Scholar]

Shahid N and Daniell H, 2016. Plant-based oral vaccines against zoonotic and non-zoonotic diseases. Plant
Biotechnology Journal, 14(11), 2079-2099. https://doi.org/10.1111/pbi.12604

Sinclair et al., 2008. Persistence of category A select agents in the environment. Applied and Environmental
Microbiology 74: 555-563.

Solera J et al., 1995. Doxycycline-rifampin versus doxycycline-streptomycin in treatment of human brucellosis due
to Brucella melitensis. The GECMEI Group. Grupo de Estudio de Castilla-la Mancha de Enfermedades
Infecciosas. Journal of Antimicrobial Chemotherapy 39: 2061-7. [PMC free article] [PubMed] [Google Scholar]

Solis Garcia Del Pozo J and Solera J, 2012. Systematic Review and Meta-Analysis of Randomized Clinical Trials in the
Treatment of Human Brucellosis. PLoS ONE. 7: 32090. [PMC free article] [PubMed] [Google Scholar]

Sreeja MK et al., 2017. Antibiotic resistancereasons and the most common resistant pathogens — a review. Research
Journal of Pharmacy and Technology 10: 1886—90, http://dx.doi.org/10.5958/0974-360X. 2017.00331.6.

Stechenberg BW, 2011. Bartonella. 19th ed. In: Kliegman RM, Behrman RE, Jenson HB, Stanton BF, editors. Nelson
Textbook of Pediatrics. Philadelphia, PA: Saunders Elsevier. 201 .

Tauxe RV, 1997. Emerging foodborne diseases: an evolving public health challenge. Emerging Infectious Diseases
3(4): 425-34. doi:10.3201/eid0304.970403

Taylor LH et al., 2001. Risk factors for human disease emergence. Philosophical Transactions of the Royal Society of
London 356(1411): 983-9. d0i:10.1098/rstb.2001.0888

Ternhag A et al., 2007. A meta-analysis on the effects of antibiotic treatment on duration of symptoms caused by
infection with Campylobacter species. Clinical Infectious Diseases.; 44(5):696-700.

Vanrompay D et al.,, 2007. Chlamydophila psittaci transmission from pet birds to humans. Emerging Infectious
Diseases 13:1108-10. doi:10.3201/eid1307. 070074

Ventola CL, 2015. The antibiotic resistance crisis: causes and threats: part 1: causes and threats. Pharmacology &
Therapeutics 40: 277-83.

Von Wintersdorff CJH et al., 2016. Dissemination of antimicrobial resistance in microbial ecosystems through
horizontal gene transfer. Frontiers in Microbiology7, http:// dx.doi.org/10.3389/fmicb.2016.00173.

Wang F et al., 2018. Insights into key interactions between vancomycin and bacterial cell wall structures. American
Chemical Society Omega 3: 37-45, http://dx.doi.org/10.1021/acsomega.7b01483.

Wang L et al., 2017, The antimicrobial activity of nanoparticles: present situation and prospects for the future.
International Journal of Nanomedicine 12 : 1227.

Waters WR, 2015. Large Animal Internal Medicine-e-Book. Elsevier; Amsterdam, The Netherlands: Bovine
Tuberculosis 633—636. Chapter 31. [Google Scholar]

Wedderkopp A et al., 2003. Incidence of Campylobacter species in hobby birds. Veterinary Record Open 152: 179-
80. d0i:10.1136/vr.152.6.179

Wernicki A et al., 2017. Bacteriophage therapy to combat bacterial infections in poultry. Virol J. 2017;14(1):179.

Available from: http:// www.ncbi.nlm.nih.gov/pubmed/28915819.

Wilson KH, 2020. Clinical manifestations and diagnosis of anthrax. https://www.uptodate.com/contents/search.

Woolfrey BF and Moody JA, 1991. Human infections associated with Bordetella bronchiseptica. Clinical Microbiology
Reviews. 4(3):243-55.

World Economic Forum, Global Risks Report 2013: http:// www.weforum.org/reports/global-risks-2013-eighth-
edition (accessed October, 2013).

Wormser GP et al., 2000. Practice guidelines for the treatment of Lyme disease. The Infectious Diseases Society of
America. Clinical Infectious Diseases. 31(Suppl. 1): 1-14. 10.1086/512462 [PubMed] [CrossRef] [Google Scholar].

80


https://doi.org/10.3329%2Fbjvm.v9i2.13451
https://scholar.google.com/scholar_lookup?journal=Bangladesh+J.+Vet.+Med.&title=Public+health+threat+caused+by+zoonotic+diseases+in+Bangladesh&author=M.A.+Samad&volume=9&publication_year=2011&pages=95-120&doi=10.3329/bjvm.v9i2.13451&
https://pubmed.ncbi.nlm.nih.gov/8085687
https://doi.org/10.7326%2F0003-4819-121-8-199410150-00002
https://scholar.google.com/scholar_lookup?journal=Ann+Intern+Med.&title=The+long-term+clinical+outcomes+of+Lyme+disease.+A+population-based+retrospective+cohort+study&author=NA+Shadick&author=CB+Phillips&author=EL+Logigian&author=AC+Steere&author=RF+Kaplan&volume=121&publication_year=1994&pages=560-7&pmid=8085687&doi=10.7326/0003-4819-121-8-199410150-00002&
https://doi.org/10.1111/pbi.12604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC162881/
https://pubmed.ncbi.nlm.nih.gov/8540716
https://scholar.google.com/scholar_lookup?journal=Antimicrob+Agents+Chemother&title=Doxycycline-rifampin+versus+doxycycline-streptomycin+in+treatment+of+human+brucellosis+due+to+Brucella+melitensis.+The+GECMEI+Group.+Grupo+de+Estudio+de+Castilla-la+Mancha+de+Enfermedades+Infecciosas&author=J+Solera&author=M+Rodr%C3%ADguez-Zapata&author=P+Geijo&volume=39&publication_year=1995&pages=2061-7&pmid=8540716&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3290537/
https://pubmed.ncbi.nlm.nih.gov/22393379
https://scholar.google.com/scholar_lookup?journal=+PLoS+ONE&title=Systematic+Review+and+Meta-Analysis+of+Randomized+Clinical+Trials+in+the+Treatment+of+Human+Brucellosis&author=Garcia+Del+Pozo+J+Sol%C3%ADs&author=J+Solera&volume=7&publication_year=2012&pages=e32090&pmid=22393379&
http://dx.doi.org/10.1021/acsomega.7b01483
https://scholar.google.com/scholar_lookup?title=Large+Animal+Internal+Medicine-e-Book&author=W.R.+Waters&publication_year=2015&
http://www.ncbi.nlm.nih.gov/pubmed/28915819
https://pubmed.ncbi.nlm.nih.gov/10982743
https://doi.org/10.1086%2F512462
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis.&title=Practice+guidelines+for+the+treatment+of+Lyme+disease.+The+Infectious+Diseases+Society+of+America&author=GP+Wormser&author=RB+Nadelman&author=RJ+Dattwyler&author=DT+Dennis&author=ED+Shapiro&volume=31&issue=Suppl.+1&publication_year=2000&pages=1-14&doi=10.1086/512462&

ZOONOSIS

% U 3
Wormser GP et al., 2006. The clinical assessment, treatment, and prevention of Lyme disease, human granulocytic
anaplasmosis, and babesiosis: Clinical Practice Guidelines by the Infectious Diseases Society of America. Clinical

Infectious Diseases 43: 1089-134. 10.1086/508667 [PubMed] [CrossRef] [Google Scholar]

Wrébel A et al., 2020. Trimethoprim: an old antibacterial drug as a template to search for new targets. Synthesis,
biological activity and molecular modeling study of novel trimethoprim analogs. Molecules 2020;25,
http://dx.doi.org/10.3390/molecules25010116.

Zhao R et al., 2018. Deciphering of microbial community and antibiotic resistance genes in activated sludge reactors
org/10.1016/j.watres.2018.12.034.

under high selective pressure of different antibioticsWater Research 151: 388-402, http://dx.doi.

81


https://pubmed.ncbi.nlm.nih.gov/17029130
https://doi.org/10.1086%2F508667
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis.&title=The+clinical+assessment,+treatment,+and+prevention+of+Lyme+disease,+human+granulocytic+anaplasmosis,+and+babesiosis:+Clinical+Practice+Guidelines+by+the+Infectious+Diseases+Society+of+America&author=GP+Wormser&author=RJ+Dattwyler&author=ED+Shapiro&author=JJ+Halperin&author=AC+Steere&volume=43&publication_year=2006&pages=1089-134&pmid=17029130&doi=10.1086/508667&
http://dx.doi.org/10.3390/molecules25010116

