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Table 1. Prevalence of CTX-M-type ESBL-producing Escherichia coli isolates from companion animals
I tigati
Country fves l_gadlon Animal Origin Detection rate Type of CTX-M ESBL Researchers (years)
perio
2005—2006 Dog Feces 0.7% (1/134) CTX-M-14 Hatakeyama et al. (2007)
Mainly dogs
2009-2010 Feces 8.1% (24/295) CTX-M-14, 15 Nagata et al. (2011)
Japan and cats
U ital
2003-2010 Dogs and cats “;gentl & 10.6% (11/104) CTX-M-14, 15,27, 55 Harada et al. (2012)
rac
Dogs 2.6% (1/39) CTX-M-1
Portugal 2003 Feces Costa et al. (2004)
Cats 0% (0/36) —
Gut CTX-M-3, 14, 24, 27,
Korea 2006—2007 Dogs 1.9% (12/628) Tamang et al. (2012)
contents 55, 65
Dogs Gut 22.0% (47/216)
Kenya 2009 CTX-M-15 Albrechtova et al. (2012)
Cats contents 4.0% (2/50)
Dogs 12.2% (5/41)
Tunisia 2010 Feces CTX-M-1 Sallem et al. (2013)
Cats 20.5% (8/39)
Italy 2001—2003 Dogs and cats Various 5.4% (16/298) CTX-M-1 Carattoli et al. (2005)
German 2004-2006 Dogs and cats Various 0.9% (2/228) CTX-M-1, 15 Schink et al. (2011)
United States 2004—2007 Dogs and cats Urine 6.7% (10/150) CTX-M-14, 15 O'Keefe et al. (2010)
) ) CTX-M-3,9, 14, 15,
China 20072008 Dogs and cats Various 40.0% (96/240) Sun et al. (2010)
24,27, 55, 64, 65
Netherlands 2007-2009 Dogs and cats Various Unknown CTX-M-1,2, 15 Dierikx et al. (2012)
Dogs 3.4% (2/59) CTX-M-15
Switzerland 2010—2011 Urine Huber et al. (2013)
Cats 5.0% (2/40) CTX-M-15
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Table 2. Prevalence of ESBL-producing Escherichia coli isolates from food-producing animals in Japan
I ticati Animal species
nves lga ton Researchers (years)
period Beef cattle Dairy cattle Pigs Broilers Layers
20002001 CTX-M-2 Shiraki et al. (2004)
20012002 CTX-M-2, 14 Kojima et al. (2005)
2003 CTX-M-2 Kojima et al. (2009)
CTX-M-2, 14 -
2004—2006 Hiroi et al. (2011)
SHV-2
CTX-M-2,14,25, | CTX-M-1,14 o
2004—2009 SHV-12 Hiki et al. (2013)
SHV-2,2a, 5,12 SHV-12
CTX-M-2, 14, 15, -
2007 Hiroi et al. (2012)
44 SHV-12
2007—-2009 CTX-M-2, 14,15 Ohnishi et al. (2013a)
2007-2011 CTX-M-2, 14,15 Ohnishi et al. (2013b)
CTX-M-1, 2,55
2011 Kameyama et al. (2013)
SHV-5
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REMIZH0A LTWwb, $512, ESBL %8k, 74
S—HEKBGRECTHETH S, LIL, DX ik
TREMBEAL, HELTVEOPIZOVTIZHS 2
Tl %\,

nm. EAOHEEMS LUBREMICENT
FHEINS -5 7 2 LREFH

B-5 7 & LR EHAIL, CTX-M & ESBL A KI5 i %
EOB-7 7 F 2T AR OERTE & L TIEEIC
BELREHETH L, B, DIPEIIBVWT, "=V ¥
REAIBLOE T HRILEIMRLT7 7 r AR V3
KRB EINT WS, TOEIZDOWT Table 31T/R L
720

fHRE PRI E LT, fEkhrn, "= v R#
HELTTEF VIV VBITTYEYLY 28, BV
RSN TE, LAaL, BEMROMEDN S NMEHO
PRENEL MDD L ko7 EBWHPTRHA
ELTHE IRy AR VEHIELTET 7L F
T UH 2004 KGRI N, 3L T y O ARY
VHHITH DT A NT Y (2006 4E) BLUETREF
T4 (2012 4F) DAKEEE N, Lo L, PEEEIM o EREE



184 H & 1t %

R

& MAR. 2015

=

Table 3. List of f-lactam antibiotics approved as veterinary drugs in Japan

Administration routes and animal species
Classes Subclasses Active substance
Injection Oral Infusion
Amoxicillin Cattle, Pigs Cattle, Pigs, Dogs, Cats Cattl
attle
Wide spectrum Ampicillin Cattle, Pigs, Dogs Cattle, Pigs, Chickens . .
A R (intrauterine)
Aspoxicillin Cattle, Pigs
B Ipenicilli
enz.y peniciiin Cattle, Pigs, Horses
(as single drug)
Benzylpenicillin Cattle
Penicillins (combined with Cattle, Pigs, Horses Pigs, Chickens (intramammary,
aminoglycosides) intrauterine)
Narrow spectrum o
Cloxacillin Cattl Cattle (int )
attle attle (intramamma
(combined with ampicillin) ¥
Dicloxacillin Cattle (intramammary)
Nafcillin Cattle (intramammary)
Mecillinam Cattle, Pigs
Cefazolin Cattle Cattle (intramammary)
Cefapirin Cattle (intramamma
1st generation b i ( y)
Cefalexin Dogs
Cefaronium Cattle (intramammary)
Cephalosporins | 2nd generation Cefuroxime Cattle (intramammary)
Cefovecin Dogs, Cats
. Cefquinome Cattle
3rd generation . i
Ceftiofur Cattle, Pigs
Cefpodoxime Dogs
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In veterinary medicine, antimicrobial drugs have been used mainly for treatment of bacterial infections in
domesticated and food-producing animals. In recent years, third-generation cephalosporins have been ap-
proved and distributed as veterinary drugs, raising the risk of selection of extended-spectrum f-lactam-
producing bacteria in animals. Notably, CTX-M-type B-lactamases, which are prevailing in human medicine,
have been the major type of ESBLs in bacteria of animal origin. It has been demonstrated that antimicrobial-
resistant bacteria in animals can become a significant concern not only in veterinary medicine but also for
the general public health, because these bacteria run the risk of direct or indirect transfer from domesti-
cated and food-producing animals to humans. Escherichia coli is a representative commensal bacterium preva-
lent in various kinds of animals and is therefore regarded as a reservoir of antimicrobial resistance. Further-
more, this bacterium is a major pathogen causing various bacterial infections in both domesticated and food-
producing animals. This review outlines the prevalence of CTX-M-type ESBL-producing E. coli isolates from

domesticated and food-producing animals mainly in Japan.



