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Abstract

Background: Several countries, including
Thailand, have reported the prevalence of
beta-lactam resistance and/or the discovery
of extended spectrum beta-lactamase
genes of Escherichia coliin pets, domestic
animals’ gastrointestinal tract and urinary
tract, and animals consumed by humans.
It is also concerning that the £. coli can
transmit drug-resistant genes to humans
through the food chain, which could result
in a serious public health issue if antimicrobial
therapies used in humans do not work.
Objectives: The aims of this study were to
isolate E. coli from a livestock farm in Sakon
Nakhon Province, and beta-lactam antimicrobial
susceptibilities and ESBL producing of the
E. coliisolates were evaluated to provide
basic information for the surveillance of
antimicrobial resistance spread to humans
through food chains. Methods: Escherichia
coliisolates from 50 livestock farm samples
located in Sakon Nakhon were isolated
and phenotypically studied for their
antimicrobial sensitivity profiles, extended
spectrum beta-lactamase enzymes (ESBL)
using a disc diffusion assay,and a combination
disc method for confirmation. Results:
Twenty-six E. coliisolates of fifty samples
were isolated. Ten isolates were resistant
to the antimicrobial agents tested, including
cefotaxime, aztreonam, ceftazidime, and
ceftazidime at 38.46%, 3.85%, 38.46%, and
11.54%, respectively. A combination disc
test consisting of cefotaxime and
cefotaxime-clavulanic acid, as well as
ceftazidime and ceftazidime-clavulanic

acid, was used to test all ten E. coliisolates
for ESBL enzyme production. Finally, all ten
isolates were capable of producing the
ESBL enzyme. Conclusions: The findings
of this study indicate that animal farms
are reservoirs and potential reservoirs of
E. coli capable of producing extended
spectrum beta-lactamase enzyme, which
means this information can be used to
monitor the situation of antimicrobial
resistance that may affect humans in the
future through the food chain.

Keywords: Antimicrobial resistance, Bacteria,
extended spectrum beta-lactamase, Livestock
farm
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2. ms;ﬁuﬁ’mzi'mLLa"'m'ssm“'meﬁa E. coli
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32 PuadangtunAuiiiesnatnula
11152107 LAzt uaInasELA DN 1IN
pginvaz 100 [U1Asans aelu EC broth

33 ﬁ']msﬁﬂmﬂﬁ'g WADlUSAN 42% D191S
Judinsuid oala L‘L!B LLa“”JG]ﬂ@‘UB’]‘Vi’]SﬂG]’J
Taglddaud dinnisiea i auds Usuradn
pg9az 25 s Taaslu EC broth

waahshwane EC broth 7 ‘VI‘USSQGI’JB%JN
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IMVIC Test) mnibudanTalafifidoufndiinsuay
susithivion Winauansia Indole test waz Methyl
red test wazl¥naausia VP test wag Citrate test
wiuldluemsimaiyiia Luria-Bertani (LB broth)
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4.1 Asnaaaw Initial Screen Test

dndpunafifoniie £ co/fﬁl,l,gﬂfﬁmﬂ
19 2 umesauaNU spasFuawiu Initial
Screen Test lazdsznaudiua15d1u9agw
U 4 B3eFE cefpodoxime (10 (1lAsASY)
ceftazidime (30 (ulAsASY) astreonam (30
{ulAsnsSY) waz cefotaxime (30 (ulAsATY)
235 disc diffusion assay Au3BATUIATFIN
194 Clinical Laboratory Standard Institute!®
TapindpnuaiBefiugnldanis 2 uaziie
WUATILSYAIVAN (Escherichia coli ATCC 25922
way Klebsiella pneumoniae ATCC 700603)
WwIzLN MacConkey agar annsiuidentalad
WAgnanUsuauultesmaInia Mueller-
Hinton (Mueller-Hinton broth; MHB) 144
mmmLmﬂumsa”mymmmu MacFarland
No.0.5 i aﬂsuﬂimmmmwﬂmiy LA

cotton swab wﬂsmmmﬁammmia anul
Ysuisunandoudahuiheuy Mueller—Hmton
agar (MHA) 1T 3 581 Wal¥iipnszarudia
NAUDNDIANT LN Lﬁe fialy 3- 5 e A9
#iUeeIRISINIZE D LA AT forceps
AULNRYIAINaTNUIIIDUDIMITIR BT B
AALUT 9 Lwasﬁ‘ﬂ WHREIA1NaEnA AR UBINS
nzide Lmefﬂwmmmm 37 °C 11U 16-18
7l I@ymmsw@ammmu 3 2 ¥AsEILRE
'I@m@mmﬂ’n\‘mm inhibition zone a2
mmmmummﬁm (standard deV|at|on)
LLa’J‘mﬂJ']LLUSNS@’]&J@’]SNUBQ CLSI Taganfivi
MILsHALEEINTaLUANATSR S (susceptible)
| (intermediate) tlaz R (resistant)

4.2 ansnaaau Phenotypic Confir-
matory Test

dndanuafisefildnanisnagauay
ey resistant (B) MAMSNAFDUT Initial
screen test wasiauuafiiamiuan (£ coli
ATCC 25922 waz K pneumoniae ATCC
700603) WwWIzUY MacConkey agar [evAaDL
ANulisaaIsd1ugaiwiu Phenotypic
Confirmatory Test A1935 combination disc
diffusion assay maidnsanasgues Clinical
Laboratory Standard Institutel5 dsznau
PEETAIUYABWAUIN 4 1A AB ceftazidime
(30 lulAsnsy) ceftazidime-clavulanate
(30/10 lulasnsy) cefotaxime (30 UlASASY)
waz cefotaxime-clavulanate (30/10 (1lasnsi)
mﬂﬁ?w,ﬁaﬂiﬂiaﬁlﬁmmﬂ%’ummﬂuiummi
MHB Z%Nﬂ?’lﬂﬂ%ﬂ’l’lﬂﬂﬂ’liﬂ TANYUIATFIU
MacFarland No. O 5 Lweﬂiwsmml,ﬁmmﬂmie
LLa731 cotton swab wﬂsmmﬂwaﬁumsawmy
AUsysinandoudiinludneun MHA iy 3
52911 el pnszaeThiinneeemsinzids
NGl 3-5 i Win KRSz Ea Lk
mﬂuum forceps AULARLIAINABNNIIINDY
9151 A gD AALL LW@T%Lqummu@aﬁw
AafUa1IslNIZLE mfﬁ‘umwam%m 37 C
191 16-18 aTa TsvAanaaDesItau 3
YNMSEIUNE e InANUATISYDY inhibition zone
WaAINIDALD BILUNIATEIU (standard
deviation) &1 inhibition zone vaiipfinaasy
ﬂumsmuaaﬁwwm 2 A8 AITUATINAIN
inhibition zone ummmweaamumsmmaﬁw
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yiln 1 fagnldardais 5 Taduasiuly sunaldy resistant weich inhibition zone yaaiaf
NAFDUAUATAINgaBWHA 2 Aendianundiendt inhibition zone awdpfinaapuiUFITATHATN
#3la 1 eedpundn 5 Dadwwuns e unadu susceptible

Nan1sAnEI (Results)

1. Usedmnstipndiauslunisy

mﬂmsaaummLLawiamamauaﬂmmmisﬁﬁ%mJg]Wmfﬁu%lmmwiuiwmnm 17 wud Wasy
LL%ﬁNZ@ZﬁEJWﬂQﬁﬁuwﬁu@ tetracycline (50mg/ml) LuvRatinnaiuLis (intramuscular injection)
Wizasiader Ineldieraisshuoinsidiuusnaululauy waslifiuseiinstion tetracycline
udninapiianslu 30 T Apufanafiudiogis

2. msmumameu,awmsmﬁul,wnwa E. coli

1A IHUASIIN 50 Fr9ee wudiarsUud suneals E coli aﬁ’m’m 26 (fffaaziw
|Gt mafﬂma 5 fpgg ma‘[m@um 6 f19Y19 ma‘[mua 11 #9219 BIUUAY dFuanaszLAuL
PIMTIUNEY memmamim Lua AMAE B aTUSEY 42% eeaz 1 §10874 daudaneed lwy
astndeupeads £ colifip d1szih LLa‘vfma@wmmiﬁ”ﬁumiwammmsamm 8 HHe ANLLEAY
Mm99 1

A1519% 1 Us2iAnengne s11ausiaee wazdasazuaia Escherichia coli iwulusnagng

UszANa19eiNg Fruanfntnefiiy Iuulaluanuas £ coli

AN (529a3)

yalAiils 13 5/13 (38.46)

yalasauy 6 6/6 (100.00)

yalalila 1 11/11 (100.00)
YUy 6 1/6 (16.67)
1ysein 1 0/1 (0.00)
ihAuanasziAuh 3 1/3 (33.33)
nsTud NS e 1 1/1 (100.00)
TMOAUDINTARS 8 0/8 (0.00)
AnanranslUsEY 42% 1 1/1 (100.00)

ERLEY 50 26/50 (52.00)

ToawumsUwdlow £ coli Tuyadad Andusaeaz 84.62 (22/26) vpsshpghefinumsUudiouds £ coli

3. msﬂﬂaaumwhmammuaaﬁw

3 E coli i 26 (plyLan Z‘Uw@aaummbmamsmuaaﬁwmms disc diffusion method #ans
maauﬂﬂﬂgmma E. coliswm 10 telzwan uwadudefuwnmalals 5 tolzian lrifle 3 leloian
1AV FTEAULN LLa“mmswmmuimua UIUDY19a 1 [PlwLan & mwsmamamsmuaaww
dsveapy Anlduspeaz 38.46 umwa E coli fugnldvianue Tagwuiniiie 1 ToTwan (1/26)
m&mf@mmm’muﬂm%ﬂm in sti@amamimuaaﬁwwﬂﬁu@wmmmamJ Aatuspyay 3.85
v E coli Aupnldvianus Wosiuau 10 ZaTszjLammi@amamimuaaﬁwm@ cefotaxime (CTX)
10 {1lAsnsu az ceftazidime (CAZ) 30 lulasnsy Antdusayay 38. 46 194 E coli fusnldianua
mufa‘iﬁLa‘mmmi@@mamsmu@aﬁww@ aztreonam (AT) 30 AT wuLRes 1 [plaan Aadu
peraz 3.85 104 £ coll Ausnldvanun wazsmon 3 lolnan a @amamﬁmuaaﬁwwm cefpodoxime
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A5197 2 QW%?NZE]I"HL&‘V]LLESWSBEJSW (%) vpaLlip Escherichia coli Afin1shnepansAu9aBniiu
naapuluiu Initial Screen Test

- e BHAYDINITAINYATN
ALY
(Qﬂuaula'[qftaw Cefotaxi- Astreonam(AT)  Ceftazidi- Cefpodoxim-
fnpwn) me(CTX) 30 lulasnia me(CAZ) e(CPD)
10 lulasnsu 30 lulasnsu 30 lulasnsu

yala dip (5/11)
yalALils (3/13)

s Tud1nsUla
e (1/1)

AMAIEDY
Wshu 42% (1/1)

EPEN

5/26 (19.23%)
3/26 (11.54%)
1/26 (3.85%)

1/26 (3.85%)

10/26 (38.46%)

1/26 (3.85%)

1/26 (3.85%)

10/26 (38.46%)

5/26 (19.23%)
3/26 (11.54%)
1/26 (3.85%)

1/26 (3.85%)

1/26 (3.85%)
1/26 (3.85%)
1/26 (3.85%)

3/26 (11.54%)

(CPD) 30 Zsﬂmmm Anlduspyaz 1154 SauaaalimIsed 2

asiuiidatie 10 Balgan mmsmamamsmmaﬁwmﬂwamsmaa‘uuu Initial Screen Test
wmaanudusuluiu Phenotyplc Conflrmatory Test Wud 1 E coli ¥ 10 Tolgian (AaLdusay
8y 38.46 pedUIU £ coli Tupnldvianua) @amammmaaﬁwwmmmaau (mswfn 3) LLEAYIN
de E co//mwﬂfammsaaswmaufm ESBL 1§ wasiilonmafiazdenaliidouua iz dnsnansdn

Qaﬁwﬂsmwgmwngmmmmamﬁfm

A151971 3 Han1sNAaaUANU IFpa15FA1uaTWINT N Phenotypic Confirmatory Test upu8a
Escherichia coli @935 combination disc diffusion assay

#iauaea1saiugatin/auni1epas inhibition zone (fadiuns)
. Ceftazidime- . .

ﬁﬁﬂﬁ?ﬂﬁﬂ\‘l ‘a"ﬁﬂtﬁa Ceftazidime Clavulanate a9 Cefotaxime %?afsaall:::fe- 19
wia 30 TaTasn 30/10 wia

30 lalasasyu | 30/10lulmsnsu | WA M Tulasndu )

gaim‘ﬁa BeF-02 20+0.47 25+0.58 R 125+ 0.29 31+0.00 R
BeF-03 21£0.58 27+0.58 R 125+0.00 30+0.00 R

BeF-06 20+0.00 26+0.00 R |27+£0.00 33+£0.00 R

BeF-09 19+0.47 25+0.29 R 126+£0.47 32+0.00 R

BeF-10 20+0.29 25+0.00 R 126+£0.58 32+0.00 R

ga‘lfil,ﬁa ChF-08 20+0.00 26+0.00 R 127£0.00 33+£0.00 R
ChF-10 22+0.29 28+0.00 R 125+0.00 31+0.00 R

ChF-11 20+0.47 26+0.29 R 125+0.00 30+£0.00 R
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B AYDIA1SANNYaTW/AUNIINYDY inhibition zone (JadLuns)
Ceftazidime- .
a Y l @ & C f t i -
BUANID YIS THALYD Ceftazidime Clavulanate N9 etotaxime %T;Sltlalz:':gtee [auk)
wia o 30/10 wwia
o 30 tut
30 lulasnsu | 30/10lulAsndy | WA URIAS | Tulasasu WA
ANAREDY | Soy-01 | 20+0.00 25+0.00 R |26+0.00 | 32+000 | R
st
42%DV1NS
fiudsula | Tmr-01 21+0.00 27+0.00 R 25+0.00 31+0.00 R
LUD

nanIsAnLaaaLdu Mean+SD (standard deviation) NANTNAFDUNUIN 3 21
R; Resistant (LﬁaLwﬁmLiimm'sﬁamamsmmaﬁw“ﬂmmmaa‘u)
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