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Detection of methicillin-resistant S. pseudintermedius (MRSP)
isolated from dogs and cats in Kyungpook Area
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Identification of antibiotic resistant bacteria isolated from animals is necessary for seeking a proper
treatment and for preventing the spread of the bacteria among animals. Methicillin-resistant
Staphylococcus pseudintermedius (MRSP) is of worldwide concern in veterinary medicine. This study
was conducted to investigate the antimicrobial susceptibility of Staphylococcus pseudintermedius (S.
pseudintermedius) isolated from dogs and cats. Out of the total number of 150 specimens, 35 isolates
(23.3%) were identified as S. pseudintermedius when tested by MALDI-TOF MS (Matrix Assisted
Laser Desorption Ionization-Time of Flight Mass Spectroscopy). Among them, 5 isolates (14.3%) were
the case of MRSP. In the results of the antimicrobial susceptibility test, the isolates of S. pseudinterme-
dius were susceptible to amikacin (100%), cephalothin (100%), vancomycin (100%), amoxicillin
(85.7%), oxacillin (85.7%), enrofloxacin (82.8%), chloramphenicol (80%). On the other hand, they were
resistant to penicillin (71.4%), tetracycline (48.6%), ampicillin (37.1%), kanamycin (31.5%), eryth-
romycin (31.4%), respectively.
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Staphylococcus spp.i= Gram ¥/39] He-54 -+t g Al HeAlolth 53] 719 95 A 80%

o= dnj oA SAA] 2EFo] HoFE Hol oo Atd|ol Al S. pseudintermedius7} AR/NA| = A

W F7]E= RE 1 um Wojo|al AS}sHA O 2 catalase Z Q) th(Pellerin 5, 1998; Devriese &, 2005; van Dui-
OFA], oxidase 242 UEeRHLCE o] = HYUALS Ho jkeren 5, 2011).

+ Staphylococcus spp.~= S. aureus, S. hyicus, S. pseu- S. pseudintermedius©l| A methicillin 4 JAEL

dintermedius 5©| QJtH(Faller2} Schleifer, 1981). S. penicillin-binding protein2a (PBP2a)2] AJAHS &35}

pseudintermediusi= 7§12} 1LGFo]o] wH e} Hule] A
Ash= 713 BHF O 2, 20059 S. intermedius Ol A
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ZHpeptidoglycan)= §HAd3l+= PBP2a 49 ¥gto]
A=A gro} B-lactam YA ol Thet WS ZHA
EtH(Weese®2} van Duijkeren, 2010). MRSP+= B-lactam
AGe] A - 9k ofye} HE thE AF FA
Aol WS etz Slof AT e B &
Ho] Qlth(Perreten 5, 2010; Ruscher %, 2010; Dziva
5, 2015). o]2 QI5}o] MRSP #HH O &2 4=9] ¢l/to]
A A& oA AEo] of#E 4 Sl =iolAl
MRSPo] thgt A= FE7F 2A] 82 NI
A o] FofR|7 o= o] &R frof FEE AFTL o] F
O Z| ] Halal Qlth(Wettstein -5, 2008; Yoo 5, 2010;
Yoon &, 2010; Kang 5, 2014).

AFEE $I5 ioe 71z A4 Hel, 9
Al SANre, Askst A Bk ohet Zejoli
enzyme-linked immunosorbent assay (ELISA), phage
typing®} pulsed-field gel electrophoresis (PFGE), poly-
merase chain reaction (PCR) 5-¢] 98] Al&E 1 Q&=
b 71Ee] the S-S vlgEe] FRo) ve o2
T, sampled] 47} Sold4E We A7ro] £REE
wgo] glof Al&eln Jee 54 sldo] aTET
SIck. vAES wEm Aok SA% 4 o
Wom AREAUE 5 4 Qv olE nag 5
Afeo=m uEx Z49 A4l MALDI-TOF
MS (Matrix Assisted Laser Desorption Ionization Time
of Flight Mass Spectroscopy)”} 1t} MALDI-TOF %
Fa Aol o3t nAE 5742 Anhalt®} Fenselaud]
Ol A& A|=% )37 (Anhalt, Fenselau, 1975), A2
A T AH BAstl nAEe TEsis
MALDI-TOF MS Z#FE .2 Holland, Krishnamurthy
5ol 93 F+=5 ¢ thHolland %, 1996; Krishnamurthy,
Ross, 1996). MALDI-TOF MS ZZFEAH O Jaser
AE olga AWEAY F Sutm UL,
DNA-DNA hybridization, %] 234 AJ3o] o]at
A F3 5 Sol4e RSl HHos BeE
A AIE B4 5 ARAR Bof dute] A cheyel
Al AFEE AL JeKKim 5, 2012). ©] -2 matrix2}
A= BFetEol laserE XRAFSHH matrix7} W27 F
wet A WEEE Pt gudol 217 AdY
B2 o) 2t7ke] Ao w2t 27ke| flight timeo 2
detectoro]] =BT} o] T3 ST EARFS A4

-

=

15
o] = Foll Wt Sold oz Yehr] wio] &
A A ZO 2 S AE 4= QlojA nE T4l £
3 "W oz o]8 T 4= 9QltkKonnerth 5, 2014;
Kuddirkiene 5, 2015; Sohn %, 2016).
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Fol 1Eal 5709 frlsEE A Ho F<l
S71AANA EEgE 150709 A|R2oA S. pseudinter-
mediuss 5745331, MRSP HE&E &1yt oFA 2t
B . - LCE NEEETEY

Iz ¥ UE

A=

2016 6€HE 20174d 2871X] AAEEZ 299
47) s=Hdel TEHHe SA4eRE gt et
AFolE HIFESt] S Rl EEETANE ] HE
FQ §7149 9ojk 9 mFofA Zk2F AT A=
1507070 1125, 19Fo] 38%)c]4] MALDI-TOF MS
(Bruker Daltonics, Germany)?H|E ©|-835}o] S. pseu-
dintermedius= 2% 3555 —80°C deep freezero|
25tk Al oFS 5% sheep blood agar (BBL,
USA)ol|A] 37°C, 18~24A|7F vjeFsto] 0.45% sodium
chloride 890 3 mLoj McFarland No 0.52 €%=& ot
= 3 AE A 280 uLE 0.45% sodium chloride &
H 3 mLoj st o s At H
= 2 A FHL Vitek2 compact system (bioMérieux,
France)® 2HG-3 SIS upgo s 13} S4%

o}

Ayl Akl

ol

MALDI-TOF MSE O|&8!l S. pseudintermedius S7:
A2 TS 93l absolute acetonitrile (ACN) 500
uL, deionized water 475 L2} absolute trifluoroacetic
acid (TFA) 25 pLE Z3Fst §7]8uf(basic organic
solvent)E A|Z3}3L §-7]-&1] 250 uL2 matrixE- vor-
texingd}o] =91 3 spin downd}o] matrix solutiong-
4|3} 9t} Direct transfer (DT)H O 2 & 150719] Al
o+ AE9] single colony= target plateo]] QFA] HA L
27 v2 5 ZH| ¥ matrix solution 1 nLE 3 7}5}¢]
F2oA Azxskit oA FH]E target plates
MALDI-TOF MS (Bruker Daltonics, Germany) #H|&
AHg-BFo] A ZAbe A A|-5-8F= flexControl 4345}
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3l target plateE AHH|of ZAF3E & MALDI Biotyper
RTC £~ZELO1E Aaste] T4 sample $J2]2}
SHE AHY O ABIHE S0l net FYE A
Astgict DTHOR FAHA ke 2379 7%

extended direct transfer (eDT)H o2 FH-& A ]o]—(}j
1—4_. /\1617:131].: 7:131]_9,] 7¥o] 2.300~3. 0000] 7(.—)]_?_ highly
probable species identification, 2.000~2.299+= secure

oN
pu

014

(

genus identification, probable species identification,
1.700~1.999+= probable genus identification®|™ 1.699
0|5}= not reliable identification®. 2 AL E o] Alo
A Agom PEg,

SN 24 AIBIT MRSP A&: TR 14 Al
32 Clinical & Laboratory Standard Institute (CLSI)<|
A AshE Wl et faa s o s AASH
S THCLSI, 2014). 8|3t 3=+ Mueller-Hinton broth
(Difco Laboratories, USA)o|| A ZE3}o] 37°Coj|A] 2~8
AR ZR F o] #AL WRAYA A5 548
o]  McFarland No 059 Exo] W&z &
Mueller-Hinton agar (Difco Laboratories, USA)o|| E+F
B WS olgolol Euela A Haag Bu
HjZ] 9Jo] o B 37°C, 24A|7F W) Fslo] CLSI 7)o
=epelof wzh AR o] =712 215k Oxacillin
HAaE ARgste] UGS B MRSPR HA3Le
=

ol ATold AHET BAA AeA Hladi
BBL (USA)3} Oxoid (UK)AFS] A& S & amikacin (BBL),
amoxicillin (BBL), ampicillin (BBL), cephalothin (Oxoid),
chloramphenicol (BBL), enrofloxacin (Oxoid), eryth-
romycin (BBL), gentamicin (Oxoid), kanamycin (BBL),
vancomycin (Oxoid), neomycin (BBL), oxacillin (BBL),
penicillin (BBL), tetracycline (Oxoid) & 1459 A}
Aol dhistel @ AAE A ST,

2 1

20169 6YEE 20179 2€7HR] AEAY 47 9]

SEYYo] gRryYHS Ho] Qg et 119fo]e]
3] 5L W o A ﬂd 7HET S0 fU1EERS
dElef A B3 591 §7179) ejoj= Bl g fiojA] 7}

Al

7} Bajsl 7FAE 1507000 1125, 119Fo] 38%F)02
HE S. pseudintermedius 355 (7Y 333, 190 2F)E
Halslo] Ado AMESEAT) AollA EEldt 33F=
Qlo|mof A 285, Fo|A] 13, T A 13, AR

QoA 357F R Elon agfoloa et 25
= foloA 15, AdRLlA 15771 Ee = 3Tk
2o fAR ERofEE QolmofA F295, 39
A 1 F, g3 oA 15, wound infectionof| 4] & 4F=
LE}tTH(Table 1).

S. pseudintermedius 3570 gt kAl A FA
2 amikacin (100%), cephalothin (100%), vancomycin
(100%), amoxicillin (85.7%), oxacillin (85.7%), enro-
floxacin (82.8%)%] °FAlo] MW 4 & s H
3L ampicillin (62.8%), chloramphenicol (80%), tetra-
cycline (51.4%), neomycin (68.5%), gentamicin (80%),
kanamycin (68.5%), penicillin (28.6%), erythromycin
(68.5%)°] #/dE Hole Aoz Yeylth

S. pseudintermedius 355°] tgt kA YA AL
amikacin (0%), amoxicillin (14.3%), ampicillin (37.2%),
cephalothin (0%), chloramphenicol (20%), enrofloxacin
(17.2%), erythromycin (31.5%), gentamicin (11.4%), ka-
namycin (31.5%), vancomycin (0%), neomycin (2.9%),
oxacillin (14.3%), penicillin (71.4%), tetracycline (48.6%)2]
WS Uetlileh 28a ShAEe 2l A
2= gentamicin (8.6%), neomycin (28.6%) ©|H A F
F0] oFA|7} 9LTHTable 2).

S. pseudintermedius 355-°] t)3}o] MRSPQ] o R &
kelstr] flsff da= SHbHe R oxacilline]] gk
A Ad AR AAIRE A3, oxacillino]] W/d
ZH= MRSPE 7H9] 9ol =), T3 (1) 53]
A & 55(14.3%)7F 2] = e

MRSP 55=0f thgt A 4 AE 22} amika-
cin (100%), amoxicillin (0%), ampicillin (0%), cepha-
lothin (100%), chloramphenicol (60%), enrofloxacin (20%),
erythromycin (0%), gentamicin (40%), kanamycin (0%),
vancomycin (100%), neomycin (0%), oxacillin (0%),
penicillin (0%), tetracycline (0%)%] T4AAS BHAAL
OFA WA SFAFS amikacin (0%), amoxicillin (100%),

flo oSt Jh°i

Table 1. Isolation rate of thirty five S. pseudintermedius isolates
according to the skin regions in dogs and cats

No. of isolates (%)

Sites
Dogs Cats Total
Ear 28 1 29 (82.8)
Nose 1 - 1(2.8)
Skin 1 - 1(2.8)
Wound infection 3 1 4(11.4)
Total 33 2 35 (100)
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Table 2. Antimicrobial susceptibility test results of 35 S.
pseudintermedius isolated from skin in dogs and cats in Kyungpook
Area

Antimicrobial Susceptible  Intermediate ~ Resistance
agents (%) (%) (%)
Amikacin 35 (100) 0(0) 0(0)
Amoxicillin 30 (85.7) 0(0) 5(14.3)
Ampicillin 22 (62.8) 0(0) 13(37.2)
Cephalothin 35 (100) 0(0) 0(0)
Chloramphenicol 28 (80) 0(0) 7(20)
Enrofloxacin 29 (82.8) 0(0) 6(17.2)
Erythromycin 24 (68.5) 0(0.0) 11 (31.5)
Gentamicin 28 (80) 3(8.6) 4(11.4)
Kanamycin 24 (68.5) 0(0) 11 (31.5)
Vancomycin 35 (100) 0(0) 0(0)
Neomycin 24 (68.5) 10 (28.6) 1(2.9)
Oxacillin 30 (85.7) 0(0) 5(14.3)
Penicillin 10 (28.6) 0(0) 25(71.4)
Tetracycline 18 (51.4) 0(0) 17 (48.6)

ampicillin (100%), cephalothin (0%), chloramphenicol
(40%), enrofloxacin (80%), erythromycin (100%), genta-
micin (60%), kanamycin (100%), vancomycin (0%), ne-
omycin (20%), oxacillin (100%), penicillin (100%), tet-
racycline (100%)2] WAE e Sl Neomycind
80%2] 7S YE QITK(Table 3).
AWt =o] A9 ARERE & 1459 A F
ojw gt A= WS HolR| il BF A
2 H2l S. pseudintermedius= 8(22.8%)%= UE}FFIL
penicillinof| Wt A4S YEMH S. pseudintermedius7} 4
Z+(11.4%), chloramphenicolof|9t WS YERH S.
pseudintermedius7} 155(2.9%), tetracyclineo]| 9t WA=
UEelH S. pseudintermedius7} 152(2.9%)= EFGTH
722]3 ampicillin?} penicillin 5 oFAloT YAS =
Q1 S. pseudintermedius7} 35(8.6%), tetracycline™} pen-
icillin &= 2FA|oqF WS YEeld S. pseudintermedius
7F 653(17.1%) 2.  kanamycin, erythromycin, pen-
icillin Al kAo WAL YElH S. pseudintermedius
7} 135(2.9%), ampicillin, tetracycline, penicillino]| Tt Uj
S YUerH S, pseudintermedius7} 155(2.9%), ampi-
cillin, chloramphenicol, penicillino]?F A& HQl S
pseudintermedius7} 155(2.9%) =2 UEMSTE 459] &A)
Ao ut WAL YEFH S. pseudintermedius= )2
enrofloxacin, tetracycline, kanamycin, erythromycin, pen-
icillin 522] s}HAof] WS HEQl S. pseudinterme-
dius 155(2.9%), chloramphenicol, tetracycline, kanamy-
cin, erythromycin, penicillin 5Z2] Ao HWAIS B
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Table 3, Antimicrobial susceptibility test results of five MRSP
isolated from skin in dogs and cats in Kyungpook Area

Antimicrobial Susceptible  Intermediate  Resistance
agents (%) (%) (%)
Amikacin 5(100) 0(0) 0(0)
Amoxicillin 0(0) 0(0) 5(100)
Ampicillin 0(0) 0(0) 5(100)
Cephalothin 5(100) 0(0) 0(0)
Chloramphenicol 3 (60) 0(0) 2 (40)
Enrofloxacin 1(20) 0(0) 4 (80)
Erythromycin 0(0) 0(0.0) 5 (100)
Gentamicin 2 (40) 0(0) 3 (60)
Kanamycin 0(0) 0(0) 5(100)
Vancomycin 5(100) 0(0) 0(0)
Neomycin 0(0) 4 (80) 1(20)
Oxacillin 0(0) 0(0) 5(100)
Penicillin 0(0) 0(0) 5(100)
Tetracycline 0(0) 0(0) 5(100)

ol S. pseudintermedius7} 15(2.9%)% th.  Ampicillin,
chloramphenicol, tetracycline, kanamycin, erythromycin,
penicillin & 6F2] Ao WAL HQl S. pseu-
dintermedius+= 255(5.7%) 21 ampicillin, enrofloxacin,
gentamicin, tetracycline, kanamycin, erythromycin, pen-
icillin & 739 gAAo WS Rl S pseudinter-
medius= 152(2.9%) %t Ampicillin, amoxicillin, enro-
floxacin, tetracycline, kanamycin, erythromycin, pen-
icillin 18] oxacillin®]] A& Ho] MRSPE &1
3t 139 S. pseudintermedius= & 8% 2] 3} Ao W
A& Ha vRRP7RAE oxacillino]] WA Ho
MRSPZ #H3t 2329] S. pseudintermedius+ oxacillin
2 33}5to] ampicillin, amoxicillin, enrofloxacin, gen-
tamicin, tetracycline, kanamycin, erythromycin, penicillin
THA] & 952 Aol WS EAAth o170l ampi-
cillin, amoxicillin, enrofloxacin, chloramphenicol, tetra-
cycline, kanamycin, erythromycin, penicillin, oxacillino]|
Wide 2ol & 959 A WEE 2= MRSP
7} 15, ampicillin, amoxicillin, enrofloxacin, chlor-
amphenicol, gentamicin, tetracycline, kanamycin, eryth-
romycin, penicillin, oxacillin7}x] & 10Z2] 3}RIA| o
W8S HQl MRSP 1529 A#7F LHTH(Table 4).
Oxacillino]] A& Zr= MRSP 53F= 2% 87) 9]
e A WS Hof oxacillino] S H
o= UHt S. pseudintermedius 2T THA|A Al3Fo]
Ak & 579 MRSP & 104 W/Adwto] 155(20%)
2 7P B2 ofAlel AdE AL, g s 94
W dato] 35:(60%), 84 W datol 155(20%) <=o] ATt
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Table 4, Phenotypes of antimicrobial resistance in 35 strains of S.
pseudintermedius isolated from skin in dogs and cats

Table 5, Phenotypes of antimicrobial resistance in 5 MRSP
isolatesisolated from skin in dogs and cats

Multiplicity of Resistance patterns No. of Multiplicity Resistance patterns No. of
resistance isolates (%) of resistance isolates (%)
0 8(22.8) 8 AC, AMC, ENR, TE, PC, KM, EM, OC 12.9)
1 PC 4(11.4) 9 AC, AMC, ENR, GM, TE, PC, KM, 2(5.7)
CM 1(2.9) EM, OC
TE 1(2.9) AC, AMC, CM, ENR, TE, PC, KM, 1(2.9)
2 AC, PC 3(8.6) EM, OC
TE, PC 6(17.1) 10 AC, AMC, CM, GM, NM, TE, PC, 1(2.9)
3 PC, KM, EM 1(2.9) KM, EM, OC
AC, TE, PC 129 *AC, ampicillin;, AMC, amoxicillin; CM, chloramphenicol; ENR,
AC, CM, PC 129 enrofloxacin; GM, gentamycin; NM, neomycin; TE, tetracycline; PC,
3 ENR, TE, PC, KM, EM 129 penicillin; KM, kanamycin; EM, erythromycin; OC, oxacillin.
CM, TE, PC, KM, EM 1(2.9)
6 AC, CM, TE, PC, KM, EM 2(5.7)
7 AC, ENR, GM, TE, PC, KM, EM 1(2.9) pact system® 2 FA 3] E A1} MALDI-TOF MSE
o ACAVCRRGMTRRCKM, 26y TSIl SAR AuS} ol 35T RF S peac
EM, OC dintermediusth= ZAI1S Aol MALDI-TOF MSE o]
AC, AMC, CM, ENR, TE, PC, KM, 1(2.9) 231 | E = 40] Lolu|st HH o 2 ALgE 4~ 9
EM, oC = ==L A~
10 AC, AMC, CM, GM, NM, TE, PC, KM, 1 (2.9) EH_I T g Al
EM, OC % 35%9] S pseudmtermedlusﬂ] A A A

*AC, ampicillin;, AMC, amoxicillin; CM, chloramphenicol; ENR,
enrofloxacin; GM, gentamycin; NM, neomycin; TE, tetracycline; PC,
penicillin; KM, kanamycin; EM, erythromycin; OC, oxacillin.

(Table 5).

3+ Amikacin, cephalothin, vancomycin Al &F2
Ao thete] WAAS HEQl S pseudintermedius=
B sk

"

arfolof Al MRSP ®HAjo] F7}st
19 0] A 7o} oS 913k A9
74 et 471709 Add 59 A
Ax=3} 7_?«1 | ZtH(van Duijkeren 5, 2011). o]
Aol A= 150mf2] o] 7N, arefol=RE AHF 7 150
Ao ANRREE 3559 S. pseudintermedius 5-2]3}o]
23.3%9] fel&2 Kl o] 5 MRSP= 552 &9l
So] 143% (5359 o182 ehyelct

A2 54L& MALDI-TOF MSE ©]-83}9] Direct
transfer (DT)HO =2 & 150719 A|RE FAHSIIL
DTHOo 2 A X] oFkL 237[19] #+F= extended di-
rect transfer (eDT)H 2.2 TA] AL A A5 T o]
DA B2|st 3559] S. pseudintermediusS Vitek2 com-

o R
30,
fr
fin)
o
N~

ﬁ 42

AT HAE AAEE A3} amikacin (100%), cepha-
lothin (100%), vancomycin (100%), amoxicillin (85.7%),
oxacillin (85.7%), enrofloxacin (82.8%) 52| <FAjof H]
A =2 TS Bl ampicillin (62.8%), chlor-
amphenicol (80%), tetracycline (51.4%), neomycin
(68.5%), gentamicin (80%), kanamycin (68.5%), pen-
icillin (28.6%), erythromycin (68.5%)%] 744 HOo|
= AeR Ut

Chloramphenicol- 2 = of| 4] Kristina Kadleci} Stefan
Schwarzo| AlAJgF chloramphenicol (81.9%) <=}
M5 SAE HAAT WAEGRI%)ET DY &
Al YE S 1(Gronthal 5, 2017) tetracycline2 65.1%
o) 74AS ®el Eolur) tha W Uetoy)
(Kristina Kadlec®} Stefan Schwarz, 2012) Onuma 5
(2011)°] AAIZH ?—__1%(57-1%)01]*194 AF+A ket FA
SHA Yrebyth Amikacin®] 7 87%-4 P g
2l Gold 5(2014)2] 73451:} =2 FAE
@eolx] Gronthal 5ol AR AW FUsHA
100%2] -AS 3 Onuma 5(2011)9] 97.1%2}
FARE oz UERTR Ampicillin®] 7-9-oll=
Rubin} Chirino-Trejo (2011)0] 7Hupholl A AAJSH A
AT 90.2%HTE S S HYARE Aol
Aol 38%e] ulste] s & $E& tehyole
(Onuma 5, 2011). Amoxicillin 85.7%2] <4442
UER =l o= Zur 5(2016)9] 49.4%K.th vlj-5-

}
H
bl

A0
4L
=R Bk

ol

=

|
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AR Yoon 5(2010)2] Al 90.5%2} Bl
=25 HYPorw enrofloxacin® T of A
Gronthal 5(2017)2] 47%, L&A Onuma 5(2011)
o] 51.3%Hc} 30% o|4Fe] %2 Aol HYL). Van-
comycin2 Onuma 5-(2011)3} 22 100%S] Ao
2 opul o] kX AZkelA] R RS Tlshela
Gentamicin®] 739+ 80%%] Aoz JHI] Ho]
Y el s46%F SAREE ATE BT Zur 5
(2016)] 54.4%, Yoon 542010)] 33.5%KTH= mjo
2 A948e UEHIth Neomycin =2 o]
A ¥ st Norstrom Madelaine 5(2009)2] 90%E.c}
o 68.5%2] A4AdS H A kanamycing Onuma
Z(2011)9] 60%2] 4Rt TA 22| oL 68.5%
2 YUegoy 68.5%2 H4AES HQl erythromycin
2 91%9] Z4AS HQl Norstrdom Madelaine 5
(2009)2] Ao w]dte] F9rort Onuma 5(2011),
Zur 5(2016), Kang 5(2014), Yoon 5(2010)2] 51.3%,
35.7%, 18.9%, 42%HCH= =0 232 shold} 2= 9]
AT}, Penicillin2- o] Al o] 4] 28.6%9] 7H=AS B
o Z+7} 60.1%, 30%= L}EFG Rubind} Chirino-Trejo
M (2011), Norstrom Madelaine 5-(2009)2] 2 1}oj
B4 Tha P9rom, Yoon 5(2010)9] 4.1%, Kang 5
(2014)2] 6%l Mlato] RO wo Ay B
Q1% % A3ick

MRSPE 7oA 100% (5/5),
7b EeEEglen, RedEE oA 45:(80%), I+
ol A 15:20%) = SR S=Tl o]i= MRSP2] &3 9]
el A Estm, Aot wjF= MRSPO] 7 &3t T
PRl Bk o] AtAbEe] Haleh mi- fFAF
she & 4= 2l9ith(Ruscher, 2009; van Duijkeren %,
2011; Cho 5, 2016). 2=2]3to| 4] MRSPo| 3t A7
£ SO AR ABE wolL A e
=2 AAIE gt 143%9] EeaS 2l o¥l 4
T A= ?U]QP ZHuete] FHel A 0%~4.5% (van
Duijkeren 5, 2011), =49 7lollA 7.4% (Nienhoff
5 201 iAo A Uea, =9 i
oA 12.7% (Wang 5, 2012), d9] 7%} "’Okoloﬂ
A 13.8% (Bardiau 5, 2013)9] A} GAFSE 4=
2 yeigten = el argfolof hgh ChO %
(2016)2] 20.9%, ==12] 47% (Feng %, 2012), L E.9]
Mol A 30% (Sasaki =, 2007), = 7Holl A 33.8%2}
36% (Yoo 5, 2010; Kang 5, 2014)5t} wHA| Uehg
ok o]E A MRSP4 o] Aolgt AL Al=AF

ok AR Fpol, MdH B4 W AYRR Fof 7]

o rlo

=)

argelo A 0% (0/5)
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sl Ao HIilEo] QIrk(Wang 5, 2012). 2 4
S ARelH 4B Cho S(016))
AT A B2AYHA G B
2| 2] Fjo} arofolof A Be]3t S. pseudintermedius©l|
A aggelHu e} THHEolM o w2 FER

MRSP7} 2|5 th= A& Aok 18y Cho $(2016)
o] Ao e s FAAEHE oF ° 7H

22 AYshaAT, £ AgeldE F2EUnst of
Uet §7152REAEA BE £ f/A5E
che EabElofglo] WBUBS 2A) FE HAAS
520 gojmolq EelE AHEE EaEo] B
29 Holg Mol Ao Fgwh

MRSPo]| th3}o] oxacilling | 2Jgt 1359 FAYA|
o] WAIFAFS A E ™ ampicillin, amoxicillin, tetra-
cycline, kanamycin, penicillin, erythromycin, enro-
floxacin, gentamicin®] 7-$-ofl= ZIZF 60~100%2] =
o YAe molet ol vk AR oo 5

4L oA Zol7F 9121t Yoon (2010)9] tetracy-
cline (100%), erythromycin (84.6%), gentamicin (92.3%)
o A AT Beich o)u AF 23 100%2] U
A& ®<Ql erythromycin®} kanamycin, tetracycline,
40.0%2] WA H<Ql chloramphenicol2 ZFZ}F 97.6%
97.6%, 70.7%, 22.0%2] WA <l Haenni 5(2014)
o @ Adel Hlstel tha e SAE ok
Amikacin, cephalothin, vancomycin®]] tfsjA+= He]F

HEo] A4-AeS B, ampicillin, amoxicillin, tet-
racycline, kanamycin, penicillin, erythromycino]] tf 3} 4]
£ 100%] WS ehe] ol AAbEe] Aot
Al SRS o 4 QicHHaeni 5, 2014;
Priyantha -5, 2016).

o1 AU seqence type A5k gt
F5 27198 2AE ANEoloF & A0 Bk
th. & 3539 S. pseudintermedius £ oA E A
oA AFg3F 1439] 2FA|(amikacin, amoxicillin, ampi-
cillin, cephalothin, chloramphenicol, enrofloxacin, eryth-
romycin, gentamicin, kanamycin, vancomycin, neomycin,
oxacillin, penicillin, tetracycline)ol] tjslo] o w3t gAY
Aol= Wids HolA o2 85(22.8%) Al¢fstaL
WA 275:(77.2%)= Aol & 71A] o] A
of WS HEl=dl 53] MRSP= 84| o]iFe] 34
Aol Wde 2ol =2 oAU s veiloh
o|3F MRSPE| #2]&o] F7IpE Yokl A
A 72§ FAA ] FAet= *EIZ%??_P wAIE oF715HA

gol Ay A=l 2 ol¥e& FAA "rk ofof wket
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1 482) A5 Asiohe G2 Adel a3
Az 2 01]‘1‘“:”—4 He flsto] A oA
A S. pseudintermedius?F MRSPo]| tjjst RUEH 3
AR5 AXSolof B Ao wekEr o U
obbHE BRI ohlzl BRolAN Agew
Ao WAS 2h= S. pseudintermedius7} 71 G & o]
FAEA Ol it WA7HA Y E 7HsA = Slo(Lozano
5, 2016) AGONE o] Hastnz 4ol
AFLE E35to] SAUWA S. pseudintermedius2} MRSP
o AL Zojurtof itk

AmA o) Fg} mopolz AgEo]
£ A99 F=50 gt dHoleE ¢A

A
el

o
e

A=

E
Ak W e moolt ol cheke % 1)
clor Mool B 2ARITIE LRk
E3L S. pseudintermediusBt ofU g} T2 Staphylococcus

i

o T

;o

IR ol i

spp. ol A= o] gAIA o] tet YAdo] LreRY 2= Q)
A, 53] HHAS 2= S, aureusol| A oxacillinof] A
G4 2F= methicillin-resistant Staphylococcus aureus

(MRSA)= EA7} 9|5 917wl we 77t 2
3}tk

AEAS FEEUc] WA Aot 1] el
71 5REEME ] BT Fol AzRY B S
pseudintermedius 3555 U OE 1459 YA
ggt ped A% Aie B 2ol amikacin
(100%), cephalothin (100%), vancomycin (100%), amox-
icillin (85.7%), oxacillin (85.7%), enrofloxacin (82.8%)
9 Ao H|wA =2 TS B ampicillin
(62.8%), chloramphenicol (80%), tetracycline (51.4%),
neomycin (68.5%), gentamicin (80%), kanamycin (68.5%),
penicillin (28.6%), erythromycin (68.5%)2] 7r4AlS
Hol= Ao 2 veytt) o] 35F = oxacillino] A3
43S 7FZ MRSP (methicillin-resistant S. pseudinterme-
dius)= 552 143%°] Zel&S Atk & =55
¥ Bk o] el Aot A AlmAF et

AAPO) o), Aojd B4 W AHAR Fof /]2l
she Zfol7} YAAL R Aslo] A18E AR Fo
L 52yl YA SRS 758N T4

|
of B3 &2 =9 +7F AdiA ez geten 127
5 o]

b S
ATl FAA
X

%l\

2l 8219
U} MRSPO] 42 £32 |7 oFA|2] Ao of
A7) zol FAYA ARg-e] AFRE Al
229l A7} Hasicla wohgch
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