63

ﬂ‘y a . . . g’ = 4 qy o ¢ 3’
ﬂ’]?ﬂ'ﬂﬂ’]ﬂg%’)ﬂz‘ﬂ’ﬂﬁ Escherichia coli aMnUt@eaInIsNLNIS IR Nd A1
=
TulnLdadanauns
Investigation of antibiotic resistance of Escherichia coli from aquaculture farming
wastewater in Muang District, Sakon Nakhon
UNSRU WS Nsandwd agunua’ uaz Ala Aaulde s
Nopparat Patchanee" Songsub Arunkamol' and Wilai Chiemchaisri®
‘ae1Annsiza AnzmAluiatnsnEA MNANeNduTiananas .18 4. anauas 47000
2 mpTAran T A AdeN AMEIAINITNANARS W ANENSenERsANARS NINHNYIUAT 10900
1Department of Fisheries Faculty of Agricultural Technology, Sakon Nakhon Rajabhat University, Muang, Sakon Nakhon, 47000.

2Department of Environmental Engineering, Faculty of Engineering, Kasetsart University, Bangkok, 10900.

*Corresponding author, e-mail: nopparat.p@snru.ac.th

UNANga
= PR g, g a L , , » as a
nsAnEATIHINenAaeLNIRet U TIuE8 Escherichia coli: E. coli Iaglfendmaus 6 1tin
fiudnaganfumnziaesdnsin 6 Wain luamdesanauas Aauau 200 Ialall fiudaetna 590
qnay 40 talail A UABAINLBARLINY AzNaUAUAINLaRENNY UAgANLalReNlaT nynauAnaInie
AEIUAT WAZUNAIUNEITNTNR NANITANHINUIN E. coli AeendfTaucienas 100.0, 92.5, 80.0, 82.5
Az 65.0 ANAIAL waziinishesnUdourataties 1 9lin Andlufanas 2.5, 10.0, 27.5, 22.5 uax 27.5
FINAAL A mFunishesnUTousius 2-6 9lia Anlutenas 97.5, 82,5, 52.5, 60.0 uaT 37.5 AMNAAL

agiglafinu e1dfToush £ coli heannigaie Tetracycline 147 talall Andusesas 73.5 aseiudau

uenUfjdaus Amikacin 91 £. coli heentiasngane 26 talatl viseAsniuiesas 13.0 uanaintisaiinig
AaenUduret1elion 2 98n (MAR index) 284U NAsANLBLRENUHANRALWINNL 0.71£0.15 HANg

Py oA e a . o o P . oA
‘V]@]ﬁ ?‘ﬂQN’]Lﬂu E. coli Muan@aaInaLnalAdaInNLaaeanuLazlan sNaial '&g‘]ﬂmm E. coli nuen
< a LAl Lo = g a . . & .
FRAENAUALAINLARLENNLLALAReNLaN Ng“ﬂLLUUﬂ’lim’ﬂﬂ’ma’m“ﬁumN’mmﬂ E. coli quqL@ﬂ@qﬂ‘U@
dgj 1 QI” 1 09) a

WWENNL UALAeNUaLas e inasINTN e

o (2 v

AdATY: ReeUdus inRendndtn Escherichia coli

Abstract
The aim of this study was to investigate resistance of Escherichia coli: E. coli strains to 6
antibiotics. 200 colonies from 5 sites, 40 colonies each, were isolated from 6 aquaculture farms in
Muang, Sakon Nakhon. The samples were frog/fish pond wastewater, frog/fish pond sludge including a

natural water sources. The result showed that E. coli strains from frog pond wastewater, frog pond
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sludge, fish pond wastewater, fish pond sludge and natural water sources resisted to antibiotics of
100.0, 92.5, 80.0, 82.5 and 65.0%, respectively, and resisted to a single antibiotic of 2.5, 10.0, 27.5,
22.5 and 27.5%, respectively. The multiple antibiotic resistance (2-6 MAR) were 97.5, 82.5, 52.5, 60.0
and 37.5%, respectively. Besides, 147 E. coli strains resisted highly to Tetracycline, (73.5%). It was
contrary for Amikacin that only 26 E. coli strains (13.0 %) were resisted. The highest multiple antibiotic
resistance index (MAR index) was the E. coli strains from frog pond wastewater (0.71+0.15) and sludge
from frog and fish pond, respectively. In conclusion, E. coli which isolate sludge from frog and fish
pond, there were more various antibiotic resistance pattern than E. coli which isolate wastewater from
frog pond, wastewater from fish pond and natural water resource.
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TunaiinA LRI AT Fanusee U uret1aiassn 1 98a Antibiotic resistance (AR) waznu
siaenatinatiae 2 9Hia Multiple antibiotic resistance (MAR) (Servais and Passerat, 2009)
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paeUfTausTnadndulifudnaa1e999 (clear zone) WEUALINMTINIATIIUNIIATIAABLNITADEN
UfTauclnuil Escherichia coli ATCC® 35218 113Ungy Beta lactam waz Escherichia coli ATCC®

25922 dmiungnan unmsgiuauen neds Disk diffusion (CLSI, 2011) uanslu (Table 1)

Table 1 Diameter of inhibition zone for Escherichia coli

Diameter of inhibition zone (mm) Dose
Series Antibiotics Abb.
Resistance Intermediate Sensitive (uQ)

Beta lactam Cephalotrin KF <14 1517 =18 30
Aminoglycoside  Amikacin AMK =14 1516 217 30
Tetracycline Tetracycline TC <11 12-14 215 30
Quinolone Nalidixic acid NA <13 1418 219 30
Chloramphenicol  Chloramphenicol CP <12 1317 218 30

Sulfamethoxazole/ 23.75/
Sulfonamides ST <10 1115 216

Trimethoprim 1.25

Note : (CLSI, 2011)

4. MsAsIzutaya

1.1 psnadniBunoladnefuanun (Total coliform : TC) Waalpanadu (Fecal coliform : FC) way
E. coli utin TneABEnfiEn (MPN method) 14321L 3 naem (APHA ef al., 2005)

1.2 N19AIUIIMA Fo8aTNNIAREN NMNIBNRIMUINNIAREN LavAdlaFenNIENINR0EN ANnns

(1), (2) way (3) ANATAL

% N1IADEN = RUWIUE. coli NA8s x 100 (1)
(% Resistance) RN E. coli YNnNaNNAgaL
% NNIENWAUINNIARYN = [WIU E. coli NBNNTHAIUIN1TABEN X 100 2)
(% Intermediate) AU E. coli WUNaANNAgaL
' o & ° L ' P g
%ANNIIFABNIIAUNNTAREN = RIUIU E. coli NlaFen13finun1sRasn x 100 (3)
(% Sensitive) AN E. coli NUNANNARaL

1.3 neAuansATiinsheenUdcuretineiias 2 13ia Multiple antibiotic resistance Index (MAR
index) &NN137 (4)

Artinshesldouzetwties 2 98n (MAR index)= [1usuentf@iausi £. coli Ao (4)

0 as M =
mmumﬂg‘muzmumw AR
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1.4 nMaAnugUuuunishesnUiious aunsi (5)

% JUuuLNNIRBEN = R1u9U E. coli Raeusiazgiluiy X 100 (5)
(% Pattern) R E. coli IamNaTineen
NANISANEN

1. NANTIATIENDRYS

1.1 anmsdaaes Wanalaanadurianun WBannfaalaanais waz USum E. coli fael
3% MPN method #Wud1iindauasnznauauaintiadesny daeasvenBunlnanefuiomn i
Hialnanasy waz 1Bunns £. coli 4nndn inidauasnznaufuainteldelan suieunasingssuana
Theindeannuedseny flsannilaanefuiaan agflutas 4.3x10° - 2.4x10' MPN/100 mi AznauAuan
daidaeny flregludos 2.0x10° - 2.4x10°MPN/g Hndaanuiaidesauaznzneuuaindedalani
ﬂ%mm‘imamémﬁwmagmm 1.5x10" - 9.3x10° MPN/100 ml Wwag 7.0x10% 4.6x10° MPN/g AINaAL
T PIRIP RN EREEHERT ﬁﬂ?mm‘imm\l@%mﬁwm@giwﬁw 9.0x10” - 2.4x10°MPN/100 ml W@
peagaLFunadaTaanefuuaziBunns £ colil fulufAnafeniuliuninaneiuimus waadl

(Table 2)

Table 2 Amount of total coliform (TC) fecal coliform (FC) and Escherichia coli from various samples

Sample source (Range, MPN/100 ml)

Type
WFG SFG"” WFH SFH™ NWS

TC 4.3x10°-2.4x10"  2.0x10%°-2.4x10°  1.5x10*-9.3x10"  7.0x10% 4.6x10° 9.0x10° - 2.4x10°
FC 9.3x10" - 2.4x107  1.4x10°-2.4x10°  1.5x10"-4.3x10"  7.0x10" 4.6x10° 9.0x10° - 2.4x10°

Ecoli  4.3x10°-2.4x10"  4.0x10°-2.4x10°  3.0x10%-4.3x10" 3.0x10%- 4.6x10° 3.0x10%- 7.5x10"

Remark : ' SFG and SFH (MPN/g), ? E.coli (MPN E.colilg), WFG = Wastewater from frog pond; SFG = Sludge from frog pond;
WFH = Wastewater from fish pond; SFH = Sludge from fish pond; NWS= Natural water sources; TC= Total coliform; FC = Fecal

coliform.

1.2 n1snadaunIsAae1dJTaus BN suani@a £ coli AINUIAEAINNITINIZIRUNER TN
wanne 200 TaTall Tnauwiiadu d@aainde@eeny aznaufuainlalesny Wdaainiadasan
a . o a = o aa a o
AENauAUAINLBALNUAILATLUANUNSITNTR qnas 40 talall naaeuiueUfdous 6 9lin wudnd
E. coli maanljaausianaz 100.0, 92.5, 80.0, 82.5 WAz 65.0 ANNANAL AINATUIITAE. coli VIANNA
200 Talall {n19hann Tetracycline unign 147 Talatll Andusenar 73.5 savasnilu Nalidixic acid

fnsheen 95 lalall Andubenay 47.5 dousnUfTaush £. coli hewnileafgnne Amikacin a1n31191
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aunm 200 Taladl AnnsAeen Amikacin 26 Talail Anwdusesas 13.0 nanisawmsnzii seaaznnsAesn Sas
AzNINEUINITREN uaziararaulasianisneaineansanenljasususazatinuanslu (Table 3)
1.3 nMsAIMATin1sAae1l JTouzad1aias 2 9l (MAR index) WU41 E. coli Niuanide

S . a .o & . a . '
nT@erestiadesny nrnauaAnluladesny Wdsrestedaedan azneusuludelasslan waz wuag
1NB9INTIR WUd E. coli NEnshesddaus Andutenar 0.0, 7.5,20.0, 17.5 uaT 35.0 AMNANAL
Annsheslfaeuretineiies 1 98l (AR) Andubenas 2.5, 10.0, 27.5, 22.5 uaz 27.5 ANAIAL 415U
miﬁ@mﬂﬁ%qmﬁqm 2-6 91 (MAR) Anwdusaaay 97.5, 82.5, 52.5, 60.0 WA 37.5 ANNANAL WAY

i e g as Py a . & o A = | e
Wudn Artinisheanljiouretneiies 2 18a (MAR index) 7843 1A8AINLBAEINY HARALLYINAL

A a LAl < o .

0.71%0.15 {A1gINgA 3991 ilU £. coli NUENTAANATNAUAINLBALNNULAYAZNAUAINLALALILAT
wan9 ke Table 4
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figaRa TC- CP-NA-ST Anlufanar 27.5 uaziin1sgduuunishasn KF-TC- NA%aaaz 10.0 wansly
Figure 1 (B) fiaaeinaida £. coli MAvann widsaineadeatan Agtuuunishsenddaue 12 guluuy

wudn gtluuundnishesljicusnigane TC-NA Aaduiesas 25.5 uarinisgtuuunishesn AMK

o |

way TC Amutesas 10.0 wanalu Figure 1 (C) Faetnaid@a E. coli Aiuatnaznaululedsstan

=l

Azduuunishestidaus 18 gUuuy wudn sluuufinisiesjdsuzuinianne TC Andlufasas 15.0

al
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Table 3 The percentage of antibiotic resistant Escherichia coli from various samples
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Percentage of sensitivity isolated of E. coli (% Resistance/% Intermediate/% Sensitivity)

Abb. % Resistance % Intermediate % Sensitivity

WFG SFG WFH SFG NWS AVG WFG SFG WFH SFG NWS WFG SFG WFH SFG  NWS
KF 425 475 200 400 35.0 370 575 500 600 575 62.5 0.0 25 200 2.5 2.5
AMK 125 150 200 125 50 13.0 75 250 175 15.0 7.5 80.0 600 625 725 87.5
TC 100.0 850 60.0 725 50.0 735 0.0 0.0 5.0 5.0 5.0 0.0 150 350 225 450
CP 90.0 50.0 75 125 175 355 2.5 0.0 0.0 15.0 5.0 75 500 925 725 77.5
NA 875 675 375 350 10.0 475 10.0 50 40.0 175 10.0 25 2715 225 475 80.0
ST 95.0 67.5 15.0 30.0 10.0 435 0.0 0.0 125 100 2.5 50 325 725 60.0 87.5

Remark : WFG = Wastewater from frog pond; SFG = Sludge from frog pond; WFH = Wastewater from fish pond; SFH = Sludge from fish pond; NWS = Natural water sources;

AVG = Average; Ant= Antibiotic ;

KF= Cephalothin; AMK = Amikacin; TC= Tetracycline; CP= Chloramphenicol; NA= Nalidixic acid; ST = Sulfamethoxazole / Trimethoprim.
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Table 4 The percentage of Escherichia coli strains which resisted to antibiotics in various patterns

Number of antibiotic The percentage resistance of isolates (%)
resistance in each pattern
WFG SFG WFH SFH NWS
(total = 6 antibiotics)
No resistant (sensitive) 0 7.5 20.0 17.5 35.0
1 25 10.0 27.5 225 27.5
2 25 5.0 35.0 27.5 20.0
3 7.5 25.0 10.0 15.0 12.5
4 40.0 375 5.0 10.0 25
5 47.5 7.5 2.5 5.0 2.5
6 0.0 7.5 0.0 2.5 0.0
MAR Index 0.71+£0.15  0.55+0.26 0.27+0.20 0.34+0.26 0.21+0.21

Remark :MAveragei SD (n=40), MAR Index = Multiple antibiotic resistance Index; WFG = Wastewater from frog pond; SFG =

Sludge from frog pond; WFH = Wastewater from fish pond; SFH = Sludge from fish pond; NWS= Natural water sources.
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(C) D)
Natural water sources
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Figure 1 Pattern of Antibiotic resistant : (A) = Wastewater from frog pond; (B) = Sludge from frog
pond; (C) = Wastewater from fish pond; (D) = Sludge from fish pond; (E) = Natural water sources.
NO = No antibotics resistance K= Cephalothin(KF) ; A = Amikacin (AMK) ; T= Tetracycline (TC) ;
C= Chloramphenicol (CP) ; N= Nalidixic acid (NA) ; S = Sulfamethoxazole /Trimethoprim (ST)
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