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Abstract:

The antibiotic era started in the 1940°s and it changed the profile of infectious diseases
and human demography i.e. statistics of deaths, births. income ete. Antibiotic resistance (ABR) s
the major issue posing a serious global healih threat by which Low and middle income countries
are likely 1o be most affected in terms of public health and economic burden. Many studies have
highlighted the adverse effects of antibiotic resistant bacteria in humans and animals. Antibiotic
resistant bacteria have been found in coastal waters being added through various sources
shifting the natural biodiversity of coastal environment. Further it has also been found in sea
food which directly affects human health by consuming the food. India has over 6000kms
coastline. Antibiotics are utilized in large quantities for a few decades, until these substances in
emvironment have received little attention. More complex investigation of antibiotic substances
has been underiaken in order to permir an assessment of the environmental risks. Antibiotic
input, occurrence, fate and effects increasing studies have been published within last decade.
This article attempis 1o review the increasing numbers of antibiotic resistant bacteria in coastal
warters of India. It also points towards sources, mechanism of antibiotic resistance in bacteria,
risk on human health, antibiotic resistance in sea food and perspective. In this study, the main
factors identified for prevalence of antibiotic resistance in coastal waters are anthropogenic
activiries, recreational activities and hospital effluents due to which there is seen increase in
aniibiotic resistant bacteria in wide amount in coastal waters of India bringing in the change in
biodiversity of coastal waters.
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Introduction:

Coastal environment plays a very important role as habitat to a number of microbes.
plants and animals. They serve as shelters. breeding grounds. sources of food for marine life and
also are home to number of species. Over 200 km ol coastline is covered by the halt of current
global population. In future, the Centre for Climate Systems Rescarch (CCSR) of the Earth
Institute at Columbia University estimates a strong growth of coastal population by 2025, The
coastal zone contains natural systems which provide more than half” ot the global ceosystems
services such as natural protection from storms and tidal waves, recreation and goods such as
fish. oil and minerals. From world’s 17 largest megacities 14 are located along coasts and most
of them are located in Asia’s fastest growing cconomices.  Large scale destruction of some of
these habitats and has reduced their ability to adapt to drastic environmental changes is due (o
overcrowding of beaches. Development, climate change and commercialization have contributed
4 major part in increasing the pressure on  beach ceosystems. Anthropogenic Mput ol various
pollutants especially antibiotics into the aquatic environmnent has increased the resistang ¢
of the bacterial strains. Bacterial load is lower in overlyig water body comp
(Fouz er ul., 2020)
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Sources Of Pollution In Oceans:

Ocean pollution i.c. marine pollution
and chemicals substances in the ocean. Anthropogenic

has harmful substances such as plastic, ol

agricultural waste, industrial waste
activities have severely affected marine life. Oceurrence ol Antibiotics and antibiotic resistant
genes on marine environments can have different mechanisms than the fresh water and wasie
water. Coastal runofl of ARB from terrestri
narine environments (Ben e al., 2019). There are various

al sources has been identified as one mechanism oy

antibiotic resistance oceurrence in -1
point and non-point sources of marine pollution such as:
a) Sewage
b) Oil spills
¢) Toxic chemicals from industries
d) Ocean mining
¢) Littering
f) Radioactive waste
World's coastal lands are best places for h:
ry rich on fishes, crude oil, minerals (Varkey, 1999). Indian
mangrove swamps,

\bitation and industries. Coastal scas form a part of

marine environment and are also ve
coastline is over 6000 kms. The coastline consists of lands like marshes,
sandy coasts, rocky coasts, ports etc. These coastal environments are used for ports and shipping.
salt pans, lishing, aquaculture ete. (Varkey 1999). The definition ol
anization is like “The introduction by man, dircctly or
1ment, also including estuaries, which

industries waste dumping,
coastal pollution by the world health org
indirectly. of energy or substances into the marine enviror
as harm to marine life and living resources,

likely to result in such deleterious effects such
activities, including fishing and other uses

hazards to human health, hindering factor to marine
of the sea. impairment of quality for the use of sea water and reduction of amenities”™ (Vikas and

Dwarakish.. 2015).

Figure 2 & 3 Coastal area’s of India maxresdefault.jpg (1280x720)
(viime.com)banjarmasinmarket,jpg (400x283) (bp.blogspot.com)

The increasing rise of Antibiolic resistant bacteria (ARB) is one of the greatest threats 1o
human health in the 21" century. The presence of antibiotic resistance bucteria associated with
coastal water has been a major public health concern (Servias and Passerat. 2009).

Antibiotic resistant bacteria are those bacteria which are not killed by antibiotic rather
they continue to grow and even multiply. Antibiotics are used (o treat infections in both humans
and animals. Antibiotic resistance occurs when bacteria change in response to these antibiotics
which leads in multiplication of bacteria, Bacteria become antibiotic resistant and these bacterst
may infect animals as well as humans and the treatment for such resistant bacteria costs harder

than of non - resistant bacteria (WHO).
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Figure 1: Antibiotic-resistant-bacteria-spread-through-the-environment 100.]pg
(U854x1165) (earth.com))

Anubiotics released into the aquatic environment are of great concern for three major reasons:

a) Contamination of water used for drinking. recreation and urigation.

b) Occurrence of bacterial resistance to antibiotics and

¢) Negative effect on microbes and life forms which play vital role in nutrient cycling
(Costanzo er al, 2005).

Antibiotic residues in coastal waters have been recognized in recent years as
emerging environmental contaminants (Ben e al. 2019). Higher use of antibiotics or overuse in
animals and humans for treatment leads to release of antibiotic strains in the environment. After
the use of antibiotics. they are partially metabolized and excreted by humans and animals (Diwan
er al.. 2018). Antibiotic resistant bacteria enter aquatic environment through various pathways
such as hospital wastewater, municipal waste water. industrial effluent. agricultural sewage etc

(Hanna ¢z al.. 2020) and have potential to be transferred to the aquatic species by horizontal

gene
transfer(Vernikos and Medini.. 2014).

Antibiotic Resistance An Ecological Perspective :

Antibiotics have been used in immense quantities for some decades. until the time these
substances in environment has received little attention. Antibiotic input, occurrence, fate and
effects increasing studies have been published within last decade. For human medicine and
veterinary medicine, antibiotic resistance is one of the major challenges. Despite the numerous
Studies performed, there is still lack of understanding and knowledge about presence. sources
and significance of resistance in bacteria against antibiotics in the aquatic environment (Jalal ¢r
al., 2012).

Antibiotic resistance has potential of adversely affecting aquatic and terrestrial organisms
which can reach to humans through drinking water and food chain. Due o the use of antibiotics.
the history of resistance has recently been described more in details. The emergence of resistance
is a complex process which is not yet understood with respect to the sngmtic;u‘mc of the
interaction of bacterial populations and antibiotics in medical environment as \\'sll. 1€ plants are
Watered with sewage sludge or surface water, or if resistant bacteria are present in meat then the
transfer of resistant bacteria to humans could occur via water or food. Transter from animals to
humans of antibiotic resistance is not yet fully understood. However to lower the unwanted
intake of antibiotics. the monitoring of antibiotic resistance in sea products is done by many
authorities in countries (Jalal er al.. 2012). — o ‘

The development of mutations thal enuhlc'lhe spccn.c,\ o survive in FI1;1|1g1}1g outer
conditions is due to their ability to adapt to changes in the environment and survive unfavorable

Website — www.researchjourney.net Email - researchjourney20l4gmail.com

—
wn
n



’ ‘RESEARCH JOURNEY’ International k= Research journal fE-TSSN .
Y lssue - 286 : Multidisciplinary Issue | 234871473

\ o
ni}m“ Impact Factor: 6.625 (S]JIF) Peer Reviewed Journal | February )

conditions. . - e |
Antibiotics have qualitative as well as quantitative effects on the nucrobial compug i,
in environment. Antibiotic concentrations in most soils are not at ”1‘."41[)(?""“ levels 1o ey

inhibitory effects on population of bacteria. it may still influence the xc]u;lmn OF ARE Iy
found ;n; increased antibiotic resistance among  Pseudomonas spp and Bacillus cerey, alley

i

exposure to soil sediments. Many antibiotics have a good tendency to bind with particles of -

(Jalal eral.. 2012)

Antibiotic Resistance In Sea Food -
The antibiotics apart from bemg used in treating human and animal mfection. have ).,

been used in aquaculture and animal husbandry for growth promotion. improvement of fee
efficiency and treatment of infections. The use in antibiotics in aquaculture is oficn arbitrary.
Humans are exposed to antibiotic resistant pathogens through food and environment other thyy,
treatment of infections. The presence of resistant bacteria in food chain is duc to yee of
anuibiotics in food growing facilities. Food animals and birds are the natural reservoir of human
pathogenic bacterta such as Salmonella enterica, Escherichia coli and Campylobacter, The .
of anuibiotics in animals food naturally leads to the development of resistance in these bacteriq,
which can be easily transmitted to humans through food. The direct impact on aquatic food <ych
as fish or shellfish being carriers of such bacteria is due to contamination of aquatic environmen
with pathogenic. antibiotic resistant bacteria. Biomagnification of pathogenic bacteria can occur
m filter feeding animals such as oysters and clams, which can accumulate pathogens to numbers
several folds higher than the surrounding water. 42% of the isolates from shrimp were resistant
to antimicrobial agents which includes human pathogens such as E.coli. Enterococcus SPp.
Salmonella spp. Shigellaflexneri, Vibrio spp and Staphylococcus spp (Sanathkumar ez al.. 2016

Risk Of Antibiotic Resistance To Human Health:

Anubiotics are extensively used nowadays so the risk assessment to human exposure to
antibiotic resistance in environment has attracted increasing attraction. Antibiotic resistance is
the worldwide public health concern because the number of bacteria resistant to antibiotic is
increasing. Once entering into human body, antibiotic residues might interact with human
microbiome which contains great number of microorganisms inhabiting human body. Daily
intake of antibiotic residues from environmental may largely enter the human gastrointestinal
tract. where approximately 800-1000 different bacterial species and more than 7000 different
strains inhabit. Of these microbes 95% are beneficial bacteria are harmful bacteria and
opportunistic pathogens. Antibiotic therapy could lead to composition changes of intestinal
microbiota and also induce the emergence of antibiotic resistant bacteria which could persist m
human intestine for years. Once imbalance of intestinal microbiota occurs, it may lead to
proliferation of harmful bacteria and opportunistic pathogens, and further lead u.» vartous
diseases If intestinal bacteria have developed antibiotic resistance, multiplied in large numbers,
fllld evolved into super-bugs, the diseases caused by these bacteria cause death thanks ©
incurability, This is pot only a risk to human individuals, but (o the global human population
(Benetal,. 2019). )

Du1‘111g the course of antibiotic treatment, the taxa which were low in number and
susceptible o upnbxotics could also be lost, in contrast there upon the antibiotic resistant bacteria
would be survived and accumulated. Both epidemiological studies have suggested that the
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effects of antibiotics
i ¢s maybe ¢ alve i indi
e of et l,l cumulative in the human individuals, and thus it can expect that the
- ental antibiotic exposur | I |
cenerations (Ben e! al ﬁmglllmm exposure on human microbiome may cumulate across
E A010 Al - The y ¢ i
B ). The most dangerous part of antibiotic resistance is that treatable

illness such as pneumoni: . .
as | 10nia, tberculosis and minor infections can become uncurable

Impact Of Antibiotic i
ic Resist: T
» ! Resistant Bacteria On Humans:
owever. the resistance against differ * bi
R e against different types of biocides including disinfect:
preservatives, antiseptics sterilants has i g dmineetant,
HUCS. ants has been studied and characterized. Only limite
ccientific evidence to correctly access the risk " ed. Only Timited ound
biocides is available S8 sks of antibiotic resistance induced by resistance o
ocides is available. Although antibiotic usage has clearly t i [ i
lned providing oot : sage ha arly benefited the animal industry and
b g affordable anima ‘otel e OTOWI i i
e food ! | protein to the growing human population. the use of
H otics in food production has also contributed to the emergence and spread of antibiotic
(AMR). Along with antibiotics used for human medicine, the use of
prophylaxis and growth promotion exerts an inestimable
and propagation of resistant bacterial strains.
of resistant bacterial strains and

multiple resistance
antibiotics for animal treatment,
amount of selective pressure toward the emergence
as reservoirs. mediators and disseminators

Animals can serve
antibiotic utilized in food animals may

AMR genes. Antimicrobial resistance thanks to specific
end in reduced efficacy of most or all members of that very same antibiotic class, a number of
ant for human medicine. The current pharmaceutical era faces

which may be extremely import
anisms that are difficult and impossible to treat successful

muld resistant infectious disease org

(Jalal er al.. 2012).

When there is an incre
more difficult and more expensive to tre
published by the Centres for Disease Control
antibiotics approved by the US Food and drug admin
infections, the consequences
pensive medication as
nother important consequet
dditional antibiotic treatm

at are resistant to antibiotics, it will be
at human bacterial infections. According to the study
ana Prevention (CDC), there are more than 100
an use. As antibiotics fail

the doctor.

ase in numbers of bacteria th

istration for hum
o treat recurring include frequent visits 1O
1 or even a need for a more ex a replacement for the existing
ase in healthcare costs arc d
s are duce to the need for a
pr()fcssionzll costs and
qal cost of infections ¢

hospitalizatior
1ce of antimicrobial
ents. diagnostic

In 1998. the

ineffective ones. Incre
resistance. Increase in cost
tests. long stay in hospitals. high
dicine estimated the anl
rence of antibiotic res
\tment of diseases (J

more pain management.
d by ARB at USS 4 5 million
and has become &

Institute of Me ause
per year. This occul ver the world
serious problem in the trez

Studies identify preva
adverse effects of al
ew the increase in

istance is found all ©
alal et al,. 2012)

ance microbe
ans and animals.
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al environment as
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- . . enliod i antibiotic resistance.
of antibiotic against this discase might have resulted i antibioti i
The antibiotic resistance ol E.coli and occurrence ot ’
) hiehest s\antibiotic resistance wa cen g

alood taken from Bsli gmarker of

southwest coast. Mangalore was studied from whicl . e o
vancomyein followed by cephalothin, penicillin and  no o resistance was ’<. werved tr
chlormn-plmnicoL ciprofloxacin and gentamycin. The main I'Cillh()ll Wils fl\nv l()‘!llll.rl"all/lt"' :'n Ircatid
domestic sewage released into open estuaries and it contains hospital wastes(Kamar ef ol
2005).

In the southwest coast, the study was carried oul from lhc. ’
sediments and it reported that the vibrio puruhucmt)lyllcus slrain - was .
furazolidone, Neomycin, chloramphenicol, streptomyeiy,
collected in 3 scasons and in e

samples such as shrimp, water 4

highly resistant

Ampicillin and polymyxin followed by
Kanamycin and gentamycin. In this study the sample were @t
monsoons highest antibiotic resistance was found maybe due Lo vibrios arc more relevant iy
summers than winters (Rekhadevi ef al .,2009). ‘ )

In the study carried out by Diwan et al., 2010, in sea water sample of \'NC'\I coast. Ujjan
the samples which were collected in afternoon showed higher number of antibiotic residues e
Amikacin followed by ciprofloxacin. The main source was hospital waste due to whic
antibiotic residues were found.

The study conducted on Digha coast of west Bengal showed higher antibiotic resistance
to ampicillin which was examined from marine fish samples and high level of viable
heterotrophic bacteria whereas Chloramphenicol and tetracycline resistant bacteria from these
samples were found to be significantly low. High number of the antibiotic resistant bacteria in
the fish may create ecological and public health implications (Ghosh and Mandal.. 2010.

The water samples were collected from‘we§trcr::oast of keralafrom which vibrio strair-

were 1solated. Highest antibiotic resistance was ;obs’ex‘\ied against amoxycillin followed b:
ampicillin.  carbenicillin, cefuroxime, sﬁ'ep,thi)iéin; neomycin, amikacin. rifampicin
andmeropenem. Lower resistance was against trimethoprim, gentamycin. sulphafurazole.
ciprofloxacin. These antibioticas are mostly used to prevent diseases in human beings. It maybe
anthropogenic activities which influenced in acquiring resistance in vibrio spp ( Manuja S. and
Bhat.. 2011).
In the study carried out in southewestveraval coast, shoreline water sample was examined from
which E.coli. fecal coliforms, Klebsiellaspp, Enterobacterspp, salmonella spp were determined
and were tested for antibiotic resistance. High antibiotic resistance was against bacitracin and
penicillin G followed by oxacillin, ampicillin, vancomycin and no resistance was observed o
polymyxin B, gentamycin. Multiple antibiotic resistance was noted in 100% Entcrobacterspp.
86% fecal coliform, 85% Klebsiella. Main source causing marine environmental contamination
were improper and unnecessary use of antimicrobial drugs by humans and animals (Maloo ot al..
2014).

In this study, Fish samples were colleceted from Mumbai and Cochin coast, from which
Staphylococcus aureus was isolated. The highest antibiotic resistance wus seen agains!
erythromycin followed by azithromycin, clarithromycin, ampicillin, penicillin G, amoxiclay and
no resistance was observed in chloramphenicol. The main indication is the status ol unhealthy
handling of seafood by fisherman. S. aureus showed MDR 10 various antibiotic classes, I case
of hospitals MDR level of S.aureus is upto 70% which shows that MDR percentage level ol
s.aureus of fish market origin is lesser resistant than of clinical origin (Visnuvinayagam N ¢/
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al.2015).

ar oo 0 . Aol o i y
.I\um.n eral.c 2016) conducted a study on fresh sea food sample of north Mumbai and
determined methicillin-resistant Staphyvlococer. Factors such as poor sanitation and hyoiene
during scafood handling and transportation, and cross-contamination by workers which

asymptomatic carriers ol coagulase-positive s.aurcus.

are

In this study. researcher collected samples ol sediment from westcoast, Mumbiar and
dclcn.mncd hu}ophilic and haloarchea. High antibiotic resistance was against ampicillin followed
by trimethoprim and lower resistance was streptomycin. Antibiotic resistance may be duc 10
presence of R-plasmids (Shinde and Thombre, 2016).

In the study conducted bySivaraman et al., 2017, the fish sample were collected from
Veraval coast. Gujrat and E coli was isolated and tested for resistant level and EBSL productior
High level of antibiotic resistance was against ampicillin followed by - trimethoprim. cefeprin
sulfamethoxidole. ciprofloxacin, cefuroxime. The presence of antibiotic resistance bacteria in
fish maybe due to post harvest contamination such as infected handlers. repeated
contamination water and uncleaned vessel in the fishery outlets.

Study by Singh er al., (2020) showed E coli was isolated from sea food sample collected
from markets of Mumbai, high antibiotic resistance  was observed  azainst

cephalosporinscefotaxime  followed by cefpodoxime,  ceftazidime. The study hizhlizhe
improper hygienic conditions of the coastal waters, retail market and the landing centres

In a study. by Stalin and Srinivasan., (2016) researcher collected sediment samples from
black shrimp ponds and sea coast from which vibrio harveyi was isolated. High untibi
resistance was observed for Amikacin, amplcﬂlm azithromycin, gentamycin. chloramphenico!
vancomycin. nalidixicacid, 01p10ﬂ0xaun As widespread use of antibiotic among humans. <
global increase in number of antibiotics resistant bacteria caused resistant pathogens in aquany

environment.

Conclusion:
The coastal environment in its various niches i.e i water column. sediments on the

. . . G D TPRREN RN
surface of different life forms are found to harbour antibiotic resistant bacterta. Presence
virulence genes of Escherichia coli in the marine environment, Methicilhin resistant strams e

food and multiple drug resistant bacteria isolated sea food obtained from contaminatedeoastd
1g health risk to public health in India who are erther exposed o

environment indicates increasis .
activities  orwhen consumesea food from sueh

contaminated  water durimg recreational

contaminated waters. '
amination s very hard © predict dy e dqULie St

The routes and source ol cont |
There's a need o alert fishermans and fish

receives bacterial population from diverse sources.
handlers o take strict hy"wlm measures during |
yod can form commensil flora via tood chain. Raw or partially treated
Ishing areas is the ma
esistance and Muluple drug resistanee which oceurs is not

storage, handling and harvest ol fish. The

resistant strain in sea f e |
1 ] | | into { m coneern that reguires the atention ol

sewage which iy released

local regulatory bodies. Antibiotic 1

lmlhm'um bacteria 0

in marine alophilic

I orgamsms which mvolves hospiaal acquired intection

) -d 1o only
only limitec Y bacteria solated from their natural environment. lt

but is also wide spread
: ll that ‘lnlhrn|muum factors L hospital clituents, recreational activities and

‘an be presumed thal

can be P'_ l ontinue 10 pose MJOr SOUCeS ol contamination and alter the nauve

sewaee discharge can ¢t

jodi ' © arine environment.
biodiversity of marine envite I
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dv. we can understand th
aters of India are
hospital offluents which indicates the increase

From this stu
antibiotic resistant bacteria in coastal w
1 of fish and
bacteria in coastal water

anthropogenic activities. recreationy
- «

activities. unhygienic handli
qumber of antibiotic resistance can pose a serious threat of incregge

ene pool in the coastal environment.

antibiotic resistance ¢
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