S i

il

¥

£8flataunia
1550 1130-85703
Sapes; 130 - 13k

Yol & issue 2

Antibiotic Resistance in Micrococcus sp Isolated from ¥reshwater
Fish Farms Catla Catla

Omprakash S. Darak
IDepartment of Znology, SGB College, Purng, Maharashtra, India

Pankaj O. Baisthakur
'Department of Zoology, SGB Colivge, Purna, Maharashtra, India

*Ravi D). Barde
' Depariment of Zoology, SGB College, Purna, Maharashira, India
*Corresponding Author

Ahstract:

Ereshwaler and marine Geh are affected by very few athogens, in specific fiexibacteria, acromonads
and vibsios, several pathogens may present as only skin infections. Ulcer, hemorshage. scale reduction,
tail and fin rot, dropsy invelves many bacterial discases, is present in fishes. Ten bacterial genera woere
isolated), where these sk pathogens belonpng o Micrococcus S Bacittus sp., Acromonas sp.
Flavobacterium sp., Staphylococcus sp., Enterobactena sp., E. colt, Pseudtmonas sp. Salmoenella sp
Shigelia sp.. assocrsted with Catla catla. These patbogen isotated from freshwater fish Catla catia were
characterized the pathoges as being susceptible o antibiotics such as Amoxyeitlin, Azithronycin.
Cefixime. Ciproffoxacin, Chloramphenicol, Fura fantin, Geatamicin, Levefloxacin, Tetracychae and
Vancomyein, The present study reports the resilis ¢f inhibition of pathogen by Amoxyaihm and
Azithromycia.

Introdu cti'l‘:m:

Antibiotics are microorganism-gencraied compounds and have many applications, such
as infection contzal, prophylaxis, foed preservation, and as growth promotess (Hefsdal and
Forsherg, 2000). The emcrgence of resistance 1s an incredibly complicated process and 1ts
environmental importance 1s not well understood (Alaais, 2005), Resistance to bactesia from

varions ervitonments has risen at an unprecedentad pace and s heaoming a WP O GET i

workdwide. [n the environment, the prevalence of resistant bacteria deperds on the exposure ol

these bacteria to variouns antibiotics, resuling iw the production of rew strains ofF baclena
resistant Lo speci o smnbintics.

Sines no antibiotics arc used for amimals in the wild, antibiotics are suseeptible 10
bacteria isekated trom those sources. However the energence of antibiotic resistant strains liom
wildfe sources lras been triggered by many human activihies and resistant bacteria have been

detected in ':rlt, gnatic ewvironment (Afser and 3. The discharge of sewage clilien
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into water 1s known to be one of the routes of transitien to aquaculture of anuibiotic resistant
bacteria. The isolation from fish and sea water of antibiotic resistant bacteria in which urhin
waste is discharped suggests a risk to health.

In nortal enteric bacteria and pathogesic bacteria, Oomycetes fungi (Barde et ab. 2020,
2021) the overuse of antibiotics has undoubtedly led to muliiple antibiotic resistance. Antibiotic
abise not onty increases the lolerance of pathogenic bacteria, byt alse of indigenons animal
flora, which in tun affects the twormal human miczobial Hora (Al-Zahrani, 198%). In both
pathogenic and natural flora bacteria that inhabit our intestinal tract, multiple resistance 1o
anibiotics 15 commonly found. .

Qeveral antibiotic resistant bacteria were isolated at different locations 1 Muscat,
Oman, Tom various sewage effluents (Al‘Bahry et al, 2609). Moreaver, the prescnce of
multiple resistance to antibiotics in green turtle eggs in Oman was controlled (Al-Bahry eral,
2009, 20111, The valoe of these findings is because the green turtles in Oman are the world's
second largest species, Thus, in their migratory and foeding enviropments, green turties may
be expesed 1o various contaminants, such as sewage. It is still under investigation whether
sewage cifluent can be a factor in the spread of muitiply resistant bacteria o manne
environments in the Gull of Oman.

Antibiotic in aguaculture

The discovery of antibiotics, fish farmers and livestock producers’ growth-promoting
and diseasc-fighting capabilities stasted with the u,sé of such dmgs in.animal feed. For animals,
antibiotics routinely used for the treatment of human infections are often uscd, either for
medication, for prophylactic reasons or for promotion of growth. Subtherapeutic doses of
antibiotics have generally been used for the last reasen, and this has led-to the promoton of
reststance,

Accumulated scientific evidence suggests that some uses of antibiotics in animals thal
mmanufacture food can lead lo resistance to antibiotics in intestinal bacteria, and that this
resistance can then be spread to the general population, causing diseases that are tmmunc 1o
medication. These antibiotic uses can also give rise to antibiotic resistance 11 nos-pathogenic
bacteria, whose resistance genes can be transsnitted to disease-causing bacteria, resubting in
human infections that are immune to antibiotics. The study from the Invitation Confercnce ol
the Furopean Union on the Microbial Threat (EUJ, 1998) acknowledged that the food chain is
lhe main route of transmission of resistant microorganisms from animals to humans Other
authors contirm this pattem (Nawaz ef ek, 2001).

The incidence of resistance in non-typhoidat Salmonella enterica and Campylobacter
spp., and 0 a lesser degree n Vero cytotoxin-producing Escherichia col {157 celi. has been
substantially increased in developed countries (VTEC 0157). In non-typhoidal 5, there 1s also
a pise in the necurrence of resistance. la devetoping countries, however these rises have bea

almost cntirely associated with the use of 3 icrobials 1 human medicing, unbke the

situation teveloped countries (1)
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According to a survey by the European Federation of Animal Health (FEDESA), 4700
tons {35 pereent) of alt antibiotics administered in the European Union were consumed by farm
animals in 1999, while 8500 (ons wese conswned by hsnans {8500 tons) (65 percent). Of the
antibiotics administered to livestoek, 3900 tons (29% of total use were administered 1o help
sick animals recover from disease, winle 786 tons (6% of total use were fed as growth
promoters to farm animals. The survey reported that sirce 1997, when apimals consumed
approximately 1600 tons as feed additives, the amount of antibiotics used as growth promoters
had dropped by hall (EU, 2002).

Material and Methadolooy
Specimen collechion

Fish specimens ate collected from local water reservoirs of marathwada region.
Maharashira, India and transported to laboratory in crished Jce container. All the chemicals
and media used in this work were obtained from HimediaPvt. Ltd, Musmibai.

isolation of Microorganisms

_ Fish specimens are procecded fur normalized at room temperature by placing
distilled water tor 1Hy, followed by additlon of lgm sample to nutrient broth ennichment of
microorganisms in Nutrieht Broth. Micrabrganisms were isolated by spread plate and siveak
plate method on nutriest E:ga—r. Identification wese carried out with the help of physiclogical
and biochernical igsls and Bergey’s n)anmi} of systematic Bactenology.

Antibiotic sensitivigy test '

All biochemically characte. ized 1solates were proceeded for antibiotic sensitivity lest
by disc diffusion method. 24hr old active culture were spread on nutrent agar plate arx
antibiotic soaked discs were placed aseptically over it. ‘After 24hr ncubafion at optimum
conditinns, plates were observeddor zone of inhibition.

Results and DHscussion: i

All the biochemically charactesized isolates were also subjected to antibiotic sensitivity
test. The presence of clear arca (zone of inhibition) surrounding the antibiotic disk represents
the sensitivity of bacterium and absence of clear area represents the resistance of bactermm
Results were interproted as per standard of CLSH (Clinical and Laboratory Standards Institute).

T'able 1: Antibiotic sensitivity pattern of bacterial iselates from Catla catla.

'[ Sr. | Bacterial gen-hs ’ Tutﬂi Nos of isolated | Nos of i‘solafe&
i No identitied resistance
anlibiokes
J | Micrococeus 5P, }'? _.-I-._l %,
|2 Ba;;éh’us Sp. I 16 o o 625
3 (_%;'J(;a_zrzebacmrm *;p o i3 k > :_ 154
_4 _f]é'-'_u?;égaﬁ?s sp.,._-_ ! - 14 z ‘ s
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13; R _F‘.sm{dnmd}}mﬁ' sp 40N ¥l BT 6 5 333
14 Chromobacterium sp., 10 [ 1 - 10.0
15 | Citrobacter 5P, . 9 2 . =) o
i 16 | Klebsiella 5p-,, 10 h 2 L 200
,I_ 17 bafmﬂnﬁh’a Sp, g R LG i 7 ' 438
18 | Serratia Sp. - 1 9]
19 | Shigallasp, - i 4 235

Of the seventeen differc 1t genera of bactesia isolated from Carle caria from all the
thstrici of Marathwada, the mos dominant ten genus which were found to be dominant in
appearance and showing more resistance to-test antibiotics were selected. The senaus belonging
w Micrococeus sp., Baciltus sp., Aeromonas sp., Flavobacterium sp., Staphylococeus sp.,
Lrterobactena sp., E. coli, Pseudomonas sp, Salmonello sp., Shigella sp.. were selected as
these genera are known to be associated with fishes and haman discases.

I aquaculture, antimicrobisl agents arc used as growth promoter for maximum food
production and for climcal treatment of nfections diseases in farm animals, so as o control
lurther transmission of infection 1n animals as well as in humans. Inadequate selection or
inchseriminate use of antinncrobial agents may develop resistance in bacteria. Thus, the clinical
treatment of these infections become more complicated becanse of the development of bacterial
resistance 1o most first-line antibiotics (ie. amoxiciflin, ciprofloxacin, levefloxacin). These
resistant bacteria coutd pass to buman via food chain (Papadopoulou ef ol 1997), contact via
industrial exposure, waste runoff from animat production facilities (Schroeder er al., 2002) and
are responsible for the cause of foodborne diseases. Several studies have been reported on
antibiotic susceptibility of bacteria and many of the resistant bacteria isolated from fishes-
related samples and which particutarty include Escherichia spp., Enterobacter spp., Salmonella
spp., other Enterobacteriacece members (Sugita et ol 1996; Spanggaard et al , 1993: Novita
2020; Kanchan et @l 2020).

Antibiotic Sensitivity in Micrococcus sp.
Out of Seventesn samples, 8.76+2.44 % of the isolates were resistant 1o Amoxyetlhm,
none of isolates were rc‘sistzmt to Azithromycin, 22.36+1.31 % of the isolates were resiskant 1o

Cefixume, 00 08=1.57 % of the 1solates were resistant to O Ipmliumum 0. 34::2 19 %0 of the
ROEES WY

oo ¢ Chioramphenicol, L the isolates were resisiant to
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Furadantin, 65.78%+1 31% of the isolates were resistant to Gentamicin, 85.96+:0.87% of the
isolates were resistant to Levofloxacm, 6.1321.16% of the 1sclates were resistant 1o
Tetracychoe, and none % of the isolates were resistant to Vancomycin

With Micrococcus sp. 82.89+0.76 % of the isolates were susceptible to Amoxycitlin,
100 % of isolates were resistant to Azithromycin, 70,1741 .58 % of the 1solates were susceptible
lo Celixame, 32.01£1.16 % ol the 1solates were suscepuble w Ciprolloxacing 4 38=087 % of
the 1solates were susceptible to. Chloramphenicol, 24.99+2.00 % of the isolates were
susceplible to Furadantin, 27.62+2.00 % of the isolates were suscept:ble to Gentamicin,
10.52+0.75 % of the 1soldtes were susceptible to Levotloxacin, 90 7811.31 % of the isolates
were susceptible to Tetracychne, and 96.48:0.43% of the isolates were susceptible to

Vancomycin

S0, the data suggests that, Vancomycin, Teiracycline and Armoxyeillin are fhe most
suitable antibiotic for inhibition the growth of bacteria at the optimum level. The resistance of
the bacterinm indicates the cxposure to antibiotics.

Table 2: Antibiotic sensitivity pattern of Micrococcus sp. Isolates from Cetla catla.

‘- ) :AIEbmhc i Y Sensi_ti_vg{!’_/i—:] fnt!rrmeﬂ-:ia{e(?’u) i Resistance(%) -
Amoxyeiltin - 82.89x0.76 8.3311.91 . 8761244
}‘-Azithmmycin B FOO 1 0 6 L
| Cefixime  70.17=1.58 6132043 | 22361 3]
 Ciprofloxacia | . 32.01=1.16 7894151 - | 60.08£157
| Chloramphenicol | 4382087 | 569:232 | 90341219
Furadantin 24.99+2.00 745116 | 6714201
' Gentamicin 27.62:2.00 |  657%0.75 | 65.78L1.31
E.'L::vqﬂmj;_a_i__éin_ o I ] U_SEd—D?“"ﬂ L q_EB*()S?_ ___;:__"__ES.IE}(&(}._E? ]
| Terracyeline 90.78=1 31 3.06L0.43 6.13-1.16
- Vancomycein ] 96484043 |  3.50=0.43 0 :

Resistance is expressed in two types. First, latent or intrinsic tolesance, that is to say,
the species 15 not usually suseeptible to the drug in question. This may be due to the tailure of
the antibaclerial agent to penetrale and meetthe target site of the bacterial cell, or 1o the absence
of affinity between the antibacterial agent and 1ts target (site of action), or to the absence of a
target in the cell. Sccond, resistance gained, where the species is usually susceptible w0 a
specitic drug, but certan strains demonstrate resistance to the drug, which may be mediated by
a variety of mechanisms (Yurima er al, 2014).

The antibrotic i1s no longer capable of healing or treating the iliness caused by the

infeetive agent as resistance arises. A small rise in the minimum inhibitory concentration (M1}
for the antibiotic from the normal value, which is not usually of chmical importance, may detect

a low level of resistapuy fArmando-et ol 2016; Barde, 2
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