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Abstract

The manure of cattle is containing more than 60 different ARGs with varying resistome
different from heard to another. ARGs are associated with bacteria and their prophages and
phages, and can be found extracellular on transposable elements and plasmids. Antibiotic
resistance Genes in one species of bacteria can be horizontally transferred to another species by
one of three defined mechanisms such as conjugation, transformation and transduction. The rapid
dissemination of antibiotic resistance genes in this method is becoming medically confrontation
to deal with. Animal livestock wastes consider as hotspot for dissemination of ARGs to natural
environment. Therefore, treatment of ARGs in environmental elements including livestock waste
can decrease abundance and diversity of these genes and protect human protecting human and
animal health. However, there no single treatment method has ability to completely inactivation
of resistant bacteria or gene in the animal wastes. In this review, we evaluate some technologies
that used to inactivate of ARGs in livestock wastes.
Keyword: Antibiotic resistance, antibiotic resistant gene (AGRs), dissemination of

antibiotic resistant genes.

1. Introduction

Antibacterial resistance is more important
problem whether in animals or in human (1),
global death annually from this trouble
estimated 700 000 in 2014 — 10 million by
2050 by cost reached to 100 trillion $ USD (2).
Animals that exposure to large amount of
antibiotics, (clinical or agriculture resource), it
has led to development of bacteria resistance.
Antibiotic resistant bacteria (ARB) can
develop of chromosomal DNA mutation (3).
This bacteria product varies types of antibiotic
resistance genes (ARGS) that can transfer from
type of bacteria to other types, pathogen or
non-pathogen, by horizontal gene transfer
(HGT) via conjunction, transformation, and
transduction, ARGs transferred by mobile
genetic elements (MGE) integrons, plasmids,
and transposon (4). Livestock manure contains
many types of (ARGs) that used in soil

fertilization, which lead to separation of these
genes in the environment e.g. Soil and water
(5, 6, and 7) which mean increasing in
morbidity and mortality rate in animals farms,
and very high economic losses in the world (8,
9). Human and animals that exposure to ARB
via varies routes like inhalation and ingestion
(10). According to the WHO in 2017, ARB is
the highest danger on the human health, it
annually causes about 23 000 deaths in USA
deaths and 25 000 in the Europe (4).In this
review we highlighted on possibility of treat
this problem by some technologies that used to
inactivate of ARGs in livestock wastes. many
conventional methods are used to degrade
ARB and eliminate ARGs from contaminate
soil and waste water, like membrane filtration,
chlorination, ozone, ultraviolet irradiation
(UV), Non-thermal atmospheric pressure
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plasmas (NTAPPs) and pulsed electric field
(PEF) (3, 11-15).

2. Deactivation of ARG:

2.1. Removal of ARGs from livestock waste:
2.1.1. Conventional methods:

Livestock waste is contaminating soil with
ARB and ARGs when addition to it, therefore,
this problem has been treated with some
methods that inactivate or decrease the number
of these bacteria and genes (16), one of these
methods is field treatment system by
decreasing nitrogen with  Wood chips
denitrifying bioreactors, but in this method,
manure can retain 70-90% of manure borne
antibiotics (17). Another method, it is the best
one to removing antibiotics residues form
manure and soil, is Bio chars (agricultural
residues and forestry) (18) by decreasing the
level of zinc and copper and reducing heavy
metals in soil (19,20).

2.1.2. Composting:

Composting or anaerobic digestion (AD) is
very important method to removing ARGS
from manure (21) including mineralization and
mummification of organic component (22, 23).
It is an incubation experiment for 120 days
(24) the increasing of temperature at
composting (44- 65 °C) for a 3 weeks long
experiment, gives a good result for decreasing
ARGs (25,26). the addition of natural zeolite
during composting can be reduce some ARGs
and quicken removal of pathogenic bacteria to
minimizing environmental risk (27,28). AD is
used to settle manure and methane produce as
final end product (29). Aerobic composting has
been decreased the MGEs and ARGs in cattle
manure (24).
2.2. Removal of ARGs and ARB from
wastewater:

2.2.1. Conventional methods:

One of the most important sources of ARB and
their genes is wastewater. Plant which
routinely used to treat wastewater (WWTP) in
big cities consider as a reservoir or hotspot of

ARB and ARG and have a critical role in
dissemination of ARB& ARG in natural
environments (32).

Human activity and Pollutants such heavy
metal make animal and human environment as
suitable place for dissemination of ARGs by
provide good condition for interaction between
bacterial species and transmission of ARGs
within mobile genetic elements (MGESs) by
HGT. Several studies documented that class 1
integron frequently found in WWTP and
suggest that plant represent as a risk factor for
human and animal lives (33).In many
countries, wastewater reuse again as drinking
water or for agriculture proposes. many
methods were used for treatment of wastewater
including  biological or physiochemical
method. AIll methods act on remove of
chemical contaminants agent, organic matter
and microorganism (30). Efficacy of these
methods evaluate by measure some harmful
reagent and substance such as ammonia, nitrate
and coliform bacteria in treated water.
unfortunately, many of these method able to
inactivate or damage of ARGs. these genes can
be extracellular and enter to a new bacteria and
make it resistant to antibiotics. A selective
pressure occurs when antibiotic residue found
in the environment with ARB. The residue
permits to grow of ARB and inhibit or Kill
sensitive one which lead to rapid spread of
ARB in natural environments (31). Wide use
of water that come from wastewater in human
and animal application involve in highly
spread of ARGs and represent as an important
source of ARB (31)

2.2.2. Chlorination:

in 1980s, studies begin to identify the effect of
chlorination on ARB in wastewater was
observed (38). Chlorination is the prime
disinfection method used in treatment of
drinking water because its low cost, its easily
to application and capability to inactivate a
wide range of bacteria. It is used due to its
strong reactions with  varies cellular
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components and its ability to break bacterial
metabolic processes (39). chlorine at high
doses (>20 mg/L) can to decrease resistance
genes (34) but some ARB have been reported
to show resistance to chlorine (40). According
to several studies, Chlorination is effected
method to inactivate of ARGs fallowed by UV
and Ozone (41).

2.2.3. UV radiation:

UV photolysis is most important technology
for ARG inactivation at laboratory, based on
its effcitly used in sterilization, Inactivation
ability of UV irradiation was ingested against
ARGs (34).

UV irradiation can have affected for both
chromosomal and plasmid DNA. The medium
presence UV disinfection mechanisms effect
on ARGs transfer and conjugation. UV alone
has a few impact on the cell membrane,
denaturant of the plasmid that carrying ARGs
and death of the bacterial cell (36).
Chromosomal DNA is resist harmful effect of
UV as a compare with plasmid DNA and
required high density and more of UV in order
to DNA or gene inactivation (34).

the MAR rising at a lower UV flounce (5
mg/cm2), also increasing the UV flounce to 10
mJ/cm2 did not affecting on MAR indictor. It
may exposure to a higher UV flounce to
decreased the MAR indicator. The effected of
UV irradiation in damaging ARGs was
obtained at different UV flounces (37)

2.2.4. Non-thermal atmospheric pressure
plasmas (NTAPPs):

Non-thermal atmospheric pressure plasma
(NTAPP) is developed oxidation processes
(42). Plasma may be reactive nitrogen and
oxygen like H202, ozone, OH, UV photons,
nitric oxide, and electrons and ions that act as
microorganisms inhepetors (43) that lead to
acidification of liquid (PH 2) (49). Plasma is
an ionized gas. It results from thermal energy
and electric radiation (44, 45). plasma has
effect not on ARB and ARGs only, it also

affected on the mechanisms of HGT (3).
Energy may transfer to the equal types in gas
by clash to release the ionized gas (46). The
source of plasma is mostly consisting from
dielectric barrier discharges, contact glow
discharges, and corona discharges (47, 48).
Plasma can inactivate vegetative and spore
forms of bacteria (50, 51). There is various
plasma discharges can applied to degradation
of ARB and their genes, e.g. plasma discharge
in and on liquid surface and discharge in
bubbles, (3).

3. Discussion:

Antibiotic resistance is main problem in
animals and human all over the world (1).
Continuous exposure to antibiotics in clinic
and agriculture uses lead to development of
ARB (3) that product varies types of ARGs (4)
which is diffuse in environment (5), it is cause
high morbidity and mortality in animals farms
and high economic losses in the world (8,9).
Scientists find some methods and technologies
to elimination or decreasing ARGs (Figure 1).
In livestock manure there are conventional
methods like removing antibiotics residues
from manure and soil by adding Bio chars
(18). Composting is very important method to
removing ARGs from manure (21).

In wastewater there are many technologies to
inactivate ARB and ARGs like membrane
filtration, chlorination, ozonation, ultra-violate
irradiation(UV),  non-thermal  atmospheric
plasma (NTAPPs), and pulsed electric field
(PEF) (3, 11-15). The studies indicated that the
effective method for inactivation ARGs is
chlorination, followed by UV, then Ozonation
(42).

Chlorination is the older technology, affected
on ARB (38), it has strong reactions with
varies cellular components and it has ability to
break bacterial metabolic processes (39).

UV radiation is more important technology for
ARGs inactivation (34) in different UV
flounces (37).
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Figure 1 : Inactivation strategy of Args in farm
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