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Abstract

This research aimed to study about distribution and molecular epidemiology of methicillin-
resistant coagulase-positive staphylococci (CoPS) in dogs, dog owners and veterinarains including
Staphylococcus pseudintermedius, S. schleiferi subsp. coagulans and S. aureus. The species was
identified using biochemical and genotypic characteristics. The results show that S. pseudintermedius
and S. schleriferi subsp. coagulans could be isolated from dogs and people associated with dog, but
these could not be isolated from people without dog association. Furthermore, methicillin-resistant
CoPS could be founded in dogs and people associated with dog. Methicillin-resistant .
pseudintermedius (MRSP) is a predominant species followed by methicillin-resistant S. schleiferi
subsp. coagulans (MRSSc) and methicillin-resistant S. aureus (MRSA), respectively. By genetic
chatacterization using MLST, PFGE and SCCmec typing, various clones of MRSP were identified
and shared among dogs and dog associated people. This showed an evidence of possible transmission
of antimicrobial resistance bacteria between dog and human. Over 80% of MRCoPS expressed
resistance to tetracycline, aminoglycoside, erythromycin, clindamycin, chloramphenicol,
trimethoprim, ciprofloxacin and sulfamethoxazole, which are available for human and veterinary
medicine. Therefore, Policies about hygienic management, diagnosis and prudent use of
antimicrobials should be promoted, and monitoring of antimicrobial resistance bacteria should be

continued to cope with this problem in order to decrease the zoonotic transmission.
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ﬂQMGUﬂllﬂﬂjﬂ i]”lﬂﬂ”li‘l/lllEJ‘LlﬂE’JEJWWIﬂ‘ViLﬂﬂﬂallﬂﬂﬁﬂ’ﬂ&ﬂ‘]’ia”lﬂﬁa”lflﬂqmim%ﬂ MRSA uag

4 4
MRSP @111 AF0LIINST a’e)ﬁ’e)‘iﬂﬂ’qu B—lactam, tetracycline, aminoglycosides, macrolides,



v 4
lincosamides, chloramphenicol, trimethorprim 8¢ fluoroquinolones dunmlminams ﬁamﬂqu B—
A LA 1 a A Ao 9/5'
lactam UONIN mecd ANWL U staphylococci D NQUIU B-lactamase (blaZ-blal-blaR) BUN1¥iA0
1 . 9 = a A o Y a zi’ 1 . . .
¢ tetracycline Taun gu tet(M) Uae tet(K) ﬂuﬂﬂiﬂlﬁlﬂﬂﬂiﬁﬂﬂmﬂﬁju macrolide, lincosamide Lag

[ k4
streptogramin B Taun du erm(A), erm(B) uag erm(C) duniliaede aminoglycoside 1&un
9

~ YA 1 - | A o 9Idy
aac(6')-le-aph(2')-1a amlvaenee gentamicin (1Y kanamycin 8 cat,, and cat amlvaee

C221 pC223

. I { o a { . .
chloramphenicol Fudu 5u998u dfrA uag dfrG A ldinansaen trimethoprim (Kadlec et al.,

v 9 4
2012; Kadlec and Schwarz, 2012) fN"hJmmuﬁmiﬁmmmiﬁamamﬂg%ug vancomycin UDY

v
A o

X . A adg o o a & aa X

10 MRSA (Hiramatsu, 1998) tazenvatesiianiuendiag lumssnuimsaareuunnizonosn
a o [ ] a ¥ o w ¥ { g

ﬁ’m@a%wwawwuﬂhl@gfgﬂumﬂ%’iumiiﬂm@’ﬂ’wmm% MRSA 11azf19a1%0 MRSA Tuauiiilu

Wvig Jaun linezolid (oxazolidone), rifampicin (rifamycin), quinupristin/dalfoprintin (streptogramin

Y
1T a A

9 H Y
A uag B), fusidic acid 118 mupirocin taaiulimssenumsaeaseid Ay maIinunau

S A 9

4 gJ; a ] 1 4
5089 NINNMIAAMIHINAIEIEN 23S rRNA Hiolasvdunadaoulel 23S methyl
[l 9
transferase (cfi) (Morales et al., 2010; Pillai et al., 2002) c‘fﬁﬁﬂﬁ'mﬂmﬁﬁamﬂqu lincosamide,
. . ' Y v d Ao qYa X 9 ~
streptogramin A 118 phenicol 39UA28 (Roberts, 2008) dauiluna lnivhldinanisdvendugadn

va1engunimssieauluie MRSA ST398 taz ST AlunasiuIInUadad (Kehrenberg et al.,

@

dy =S dy 9 A o Y a o w as 1
2009) HBNIINU QiJﬂ'l‘i@’f]‘(’J'lGlugﬂl,ﬂJUﬂ'liﬁi1Q efflux pump V]T]Tiﬂlﬂﬂﬂ'liﬂ'ﬁ]ﬂﬁﬂﬂaclﬂugﬂaqu
4
streptogramin A 48 pleuromutilin 99NV 1NLFAA Taggu vga Ua¥ Isa (Kadlec and Schwarz, 2009;

¥ 9 Y
Schwendener and Perreten, 2011; Wendlandt et al., 2013) uads linumsaee lugiuuuiiluie

Y
A

R < = X A ' . .. = g & Aa
MRSP 116 MRSSc LL@]@fl'lﬂhliﬂﬁiullﬂ'ﬁiiﬂxﬂumfﬂ MRSP Naafod1 rifampicin B3 U UIng

¥
A

9 v
anwudiny 91nna lnmsinamsiunanesdu moB nasmnmsa gt lumssnugianaaie

MRSP 7ig4'13111 (Kadlec et al., 2011)

d H 'y} ] 1 a a o ] H o
5. Uselawiiiimanez Az wu msmweunsienas 1ansuas 984 uazruenun
ao 4
nansse 1 141se Teand
A Yy &y a £ e ey .
5.1 e lauaadoyan1eszu1aIne1 Tuanaveuso  methicillin-resistant coagulase-
positive  staphylococci  NTwu lugiunazgnmertosnugiivludszme InenSouieuny

AoRANNUIUINA



4 o Y 1 f 3
5.2 orhgluuuaim hivaesdugadwueuse liiludeyalumsdenldedu
= [ o o’dy G4 zg é’ LY A
gadnlumsinmndadines wazsenuamumsaimsasewesyelutipiu  ile

o Y o Y A 9 Y = 1
ﬁuUﬁHuiﬁuﬂﬁWﬂiﬂNﬁﬁ’JLLW“I/It’ﬂﬂllﬂﬁla@ﬂﬁl“ﬁmﬂ1uﬂqaﬂfwamﬂﬁumﬁlﬁuWa

% \

| a A a 1 Y
unumsmgneamalulagrisenamsiIvagnauihviung
6.1 MITADVIN FuuU MIuuauonady tagnsusses lumslssynisnms
6.2 HELNTUNANLAS 1 UNTATIFINMTTLAVUIUIBA

A A § H
63 indeyannszuiaine luanaveuseaslugiudoyasoula

ad o a a W
ABMIAUUUNUIVY
o 1w v <] o ]
7.1 MIMUUANIUAIBEUATMTINVAIDEN
A dy .. .
7.2 MINSHINTSY T Urduouro coagulase-positive staphylococci
4
73 MINATOUMINUAVIANITADYT methicillin AT MTHITU mecd
[ v 9 = ~ dy
74 mInadeunnu hiuasmduaTnIaztuAoY
75 mMIvasmunwiame Iuanaa1omsmriaued SCCmec, pulsed-field gel

electrophoresis L& multilocus sequence typing

A o Aav
aarunNmniIziIveY

Woul§1iamin1nir9aine aazdaunnomans gW1aensaluiIINg1ae
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N5OUUUIAAIUNIIIVY (Conceptual framework)

AINN9UIRY
1 AwEreINTLeNiTo cops waw MRCoPs N Hiieatiuuardniunmslulssmelneiawiils
2 JULUUMIABYIBTD MRCops Tnulugtivuasiiieatostuatilulssmalneduegils
5. AudnuuEeTUgnIIIveNte Macors finuluaiuuazdiiiadoatugiiludsamealnedu
ag3ls

v

FUNRFIUUY
aunsnusnide cors alBdsneldnatauasdiiiedesivae 1ud fidssaduasdnummd laoidere
61 MRCoPs MINNANFBE Ul dTLS fuluAsiugnssuerfianauTRlunsiasesdugadn
nanvaneyiln ?jammaaLﬂuwé’ﬂgmmaqmidam"msuaqLs'??aﬁuamf:ﬁwdmjﬁ'%LLaw:JﬁLﬁwi’Imﬁ'U?jﬂm

M35z YalTduazn1snszeve e
CoPS luatiy Jidesgiy
wagdnaunng

'

NINTENMIVDUTOADLT MRCOPS
Tuatly fidesaiauagdmunng Al
sUkuUNshREMaNeYiin

MITATIMUNAUANYUEN
WUFNTINVOUTD MRCOPS Aildian
Nt {iaesqiy wardniunng

|

naNzuE LA sEYEaEeN
oA e dudnuay
UAAILAT AN YN IIRUTNIINAN
38 multiplex PCR

nMInageumAMENUR methicillin
resistance Uagnagaunlasuse
81AUTATNAINTMIANALTLTY
sgalunsdudanasde
uazATITBUADEN

'

NI AMEN BUEINITUENTIUAIY
Tmeea@iinememnaia
multilocus sequence typing,
pulsed field gel electrtophoresis
uazn13IEYHnYes SCCmec

|

!

|

e = &
aUTduarAufivensueniye
CoPs ldnnativ ldssgivuay

doraunmng

Aruivaaite MRCoPS finulugtiy ¢

oty uardnaund suflaguuuy

mwihfusesndugatnuasBuivihli
\innsiesias)

ANNENNUSN 1A TUSuAY
AudnYEMITUgNIIITe T
MRCoPS usiazatTdiuenldangdiy
wazgiiAeosiuay

v

%

HANMIANWILAAIAILALAEN1INTEANBVBUTD CoPS wag MRCoPS allddsnan Tugiv didssatuwasdmunndlulseindlng uas

suaeiugrenteiinudundn sudeguuuunisiesvesioses mugainngusieg

q

Tnsltluneanisunmdiasdnaunneg

}

%
o 1y

M3szyalTduentio CoPS way MRCoPS fiwenlavinati fidesgiuuazdmunndlulsznalne siufmdngiufivansnnuduly

q
g

Igvanisdsihudessvingivuazinieitesivain Jainduyrraninnudsdiasldifudeuuaiisenosninnainda] e

¥
o

aduayulifiunssmsnisguananslunislesiumsbaiioandnidauuaznisldodugalnedsaumnauna

11




G ad
gUnsaiezIEMs
1. NQNAIREIIMIIRUAIBENS
1 @ ] ~Aq Y = dy Y 1 Y [l Y 1 A A
nauated e lFlumsanuiidsznouaie 4 naudieds laun (1) nqualugy Ao Yanad
M Yyo o A Jya o o \{dy o J o A o = o
"lu"lﬂﬁuNﬁﬂi@iﬂa%@ﬂuﬁmmm 1UIU 100 AU (2) NANDITITUATUAANTNNINIUNGINUNIT
I o 9 (Y] oo 1 aldy o W Yy [ o )
INHIFUY llﬂll,ﬂ TAIWNYIUIU 200 AU (3) ﬂicpJ@Laﬂmazﬁuwﬁﬂlﬂa%ﬂﬂuqml UIU 100 AU
' 2 J o S o i 1 v 2 o J ) <3
°1uﬂquuﬂﬂamﬁmﬂqummimum@Emmﬂ%m%gﬂmmu uag (4) guU 100 A7 MNISNY
@ [] A A A 9 =\
ﬂ?@ﬂ?ﬁﬂﬂﬁlﬁmlﬂﬂuiWﬁﬂﬂHﬂ IDUNU LUAZVINUY
S o ' 3 LY Y Yo o a1 A ] A X a
ﬂﬁmumafnwﬂuﬂuuazquﬂlclf’lfmu]luwumamwa uaslueviis@eureriia

[ < Bol I o o
YU (Stuart’s transport medium) (Difco®, France) muaﬂumwzmﬁ@mum ud21ihuinig

;4 v
mewm%mﬂh 24 ¥ 109

4 d k4
2. MSWzBENe 1azszyailFaueate coagulase-positive Staphylococcus sp.
. 2 E , 4 a
MNMTINZIFOAIUUDIMITAYUTD tryptic soya agar (TSA) NHAUAOAUNE 5% LAZOINIT
2 X o oA . vy 1 & A a A X .
109UTOAAIADN Baird-Parker agar HAIUUTON 37 OIAUFAITFYE LIAZDIMITIAUFD mannitol salt
{ ax < o A AA
agar (MSA )AWaN1FIug oxacillin ANUANTU 0.5 pg/ml 1Hual 24 53 Tus 1@en TnTatind
o a = A A a SR | A
ANBAUZNAY YU VOVFHY FV1I-1MA0I YA 1-2 Tadmuas 91N IMISIReUFDNHANADAUNE 5 %
waziden In latdnlanyaedmia 11217 YouSsunanvula 1-2 Jaamas 910 Baird-Parker agar
2 o = Ay dd‘tg dy 49’ Y o
Fuluanvus lalallveause Staphylococcus sp. az I TalNUUDUOIMITA8UFD MSA 11821131
ERN S vd 4 a LA .. 4
MzaUUeIMITReuTeNNauADaInE 5% auuen laeiuigniiieih lvhmsnageuive
4 j’ 1
seyaddveuyonn 1
X g a . Y y A 9y o
MINAAoVIVUYTUAN  (primary test) 13znoUAIY MITOUFOAIBAUNTY (Gram’s
.. & = J ' Na A S a v v
staining) waiuaqa Staphylococcus ﬁ]a:mcﬁaagﬂswmau (cocei) aaaunsuuINUTNN Fe9RInu
I 1 A 1 7 o A A j‘ . j’ dy ]
iWunqu vieegraaiagd, mInadeuguauANIIIATOUNVOUTD (motility test) 1o uanaillu
A AN Y A 12 14 sq Y A A wa =\
gnsanaeun laiilesnn lulieasunaan ¥ lumsiaaeui, MINATOUAUANIANTY
Y

4 a j‘ 4 1 1
oulminzaziae (catalase) HazoonTad (oxidase) 1o luenatilion lainzaziaa (+) ua il

J a wa v 3 2 A a 9 a
Lf)uulcﬁhﬂf)ﬂ%ﬂﬁ ), mima’a1JﬂmmJmslumt;'1%u1@11amiumazmaaﬂmwuaﬂﬁaaﬂcmu
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P 9 o '
(oxidation and fermentation) 1¥0lugna staphylococci dzamnInlHiaalaningnlioongau
Y a
waz 1300n%au (Freney et al., 1999)
F 9
MINATOUIFOTUNAGNN  (Secondary test) Usznouals mInageumsnalinieIns
3 o 2o . X SO X '
HAIFAIVOIFTY (coagulation test) NAdoU TasmsHauroaluFITUVD NG 139TUNGY coagulase-
.. . 9 A a 3 o Ao wa 9 4
positive staphylococci 12 IMHAVINADMTINAN TUANAIVDITT 1 mﬂﬂmﬁumiumiaimau%u
coagulase MINATBUNITAS19 acetoin A28 Voges-Proskauer (VP) test MINATOUATA314NTAIN
v ¥ =]
M3 lFiaanea Ing (maltose) Nuan Iad (galactose) N3811ad (trehalose) taziian Iad (lactose)
Y
HagMsnageuMIaensannmMsIFmauuuiineas  (mamitol)  Tuaniz13eendiau
. 4 Y o A W = A dy Y as .
(Chanchaithong and Prapasarakul, 2011) nniuldimstuduallFdvouronieds multiplex PCR
=

A ° 1T A .. . ! = g9 . o
NUANVIUNIZAD ¥U nuc VYD coagulase-positive staphylococci unazalydnie primer NYUNIZ

Y
30U 7§ (Sasaki et al., 2010)

See

3. MIATINAANTOAUYD MRCoPS 428733 oxacillin disk screening test
I o 1 a [ X g Aa {
umsnageuniulivaes§Fiug oxacillin 1 lulasnsy Faiuenl§Fmenldlums
9 9 9 H 4
AANTDI¥D MRS 211989UUBIM1TA891%0 Mueller-Hinton Agar (MHA) N11%0 coagulase-positive

a

. . 1 4 1 I o
1182 coagulase-negative staphylococci UNIFDN Qungl 32-35 osAuwaidod 1Wunal 24 ¥21ua
? o o Y ' 4 A 1= a dy 1 Y o
niniwhmsiaduiuguenanuesnlan lulinsniyveulesouurue (clear zone) a1
wilawalasdanurdnued Clinical Laboratory Standard Institute (CLSI, 2011; Schissler et al.,

2009)
4. MINIIVNEY mecA

o a Ay 2 ax X
NINITNTIVNIIUUNIY PCR G]NL‘]J‘LA’JmJWl‘ijpu (gold standard) Gluﬂ'lillﬂﬂllﬂgﬂQNL%E] MRS

1'1d91nda 7 (Strommenger et al., 2003) Tagld lnswesaaanlumsian 2
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a @ A o 2dq U ~
M319N 2 ll‘wsmemammmmwammmﬂﬂumimawwu mecA

Primer names Oligonucleotide sequences (5’ - 3”) Product size (bp)
mecA 1 AAAATCGATGGTAAAGGTTGGC 532
mecA 2 AGTTCTGCAGTACCGGATTTGC

5. mimaaumm"h%f’wieaw’ﬁuga%wuazmsmaaumﬁuﬁam (antimicrobial
susceptibility testing and antimicrobial resistance gene detection)
o o 1 Y a Yas ' Y 9 o o &
1/]']ﬂ15“|/]ﬂﬁ'ﬂﬂﬂ’)'mhl'ﬁ°]_lG]’E]fJWH‘Lli]ﬁ‘H‘WIﬂEJGI,G]S'J‘ﬁﬂ'Iﬁ"ViWﬂﬂ’JHJHISJQJHGH’Q(ﬂcluﬂWﬁEJUENﬂ'Iﬁ
Y 9
13 UPUFOUUANSE (minimal inhibitory concentration, MIC) ABgIAIUYATNNINNA 19 FTia
1&un oxacillin, penicillin, ciprofloxacin, tetracycline, gentamicin, kanamycin, streptomycin,
erythromycin, clindamycin, chloramphenicol, sulfamethoxazole, trimethoprim, mupirocin,
vancomycin, rifampicin, linezolid, fusidic acid, quinupristin/dalfopristin, linezolid, fusidic acid Qi
9
tiamulin #3833 broth microdilution assay AMNUUABDUUDN Clinical Laboratory Standard Institute
~ dal o 9 a J . A = d'dy 1 9
ﬂ1iﬂﬂﬁ@ﬂﬁ1ﬂ‘uﬂflﬂ1‘ﬂ11@EJﬂ'I‘iElﬂfWIﬂuﬂhliJTﬂiL!@ljﬂ (mlcroarray) NATIRVYUNADABDYTINTU
= S A ~ A o Y
%qfl‘b’WzluLL‘]JﬂTILifJLLﬂﬂJU’Jﬂ (AMR+ve-3) (Perreten et al., 2005) LALNITATIVNEY Isa(E) ‘VWIﬂ”ﬁ
a A 1 . . o axy 4
INANITADANDYINAN pleuromutilin LAY streptogramin A Mm1ae3% PCR Iﬂﬂﬂ@ﬂllﬂﬂllWin@S
(primer) 900U Isa(E) SYd nucleotide accession no. AF408195 91NJ 1‘14"17@39'61 NCBI

(http://www.ncbi.nlm.nih.gov/pubmed/) AIMII9N 3

~ @ A o odq U ~
M319N 3 llwsmamazmummmwammmﬂﬂumsmawwu Isa(E)

Primer names Oligonucleotide sequences (5° - 3) Product size (bp)
IsaE-F ACGGACGCGGTAAAACTACT 693
IsaE-R TTGGCACGTTTCATCGCTTT
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6. MIVANUUNBHAVD staphylococcal cassette chromosome mec (SCCmec) voaI¥e
MRCoPS (SCCmec typing)
M5IATUNFUA SCCmec NWUTU MRCoPS 111835 multiplex PCR (Kondo et al., 2007)
= Y, v o = Y N a
Faa 30 1F I uMIIATUIUN SCCmec type I 14 V Usznouaie 2 ga laun nM3asriaved cer
o ann [ d’ o
complex 118z mec complex lag1¥ Insiwoeslulfnser PCR dams1efl 4 uazmssmun SCCmec
= o axy . J o d‘ '
type I-IIT AWUU S, pseudintermedius ¥ 1a838 multiplex PCR Tagl¥ Insmesaimsah 5 du

A A v [ () a Y ant . 9 o a
“]J’Ll@]‘]/lvl,llﬁnﬂiﬂﬂ?ﬂTii]@i]'lLLuﬂﬂfuﬂvlﬂI@ﬂ’J‘ﬁ multiplex PCR "lﬂmﬂmmizmmmm

lPSCCmecsm5 7% long range PCR fe'lnswes orfX-R3 (5 "
AGATGAAAAAGCACCCGAAAC-3 ’) oy contig27-F3 (5 "

CTTAAATGTCCAATATGTAAACACTC-3") hidnaasmaivuig 21,667 guua udavarihunih

a 4 a 1] 4 o Y dou o o I Y a o 4

'J!,ﬂi”lgﬁqﬁj‘l]LlUUGUCL!WWJﬁ95]ﬂ‘m“'If]ﬁ]1ﬂﬂ1§@]ﬂﬂ38l@ﬂ1“ﬁﬂ@ﬂﬁ]1lw1$ (Bsu36I1) WTGlﬁhlﬂwaﬁﬂm“WUuTﬂ
Y

627 HIUA, 1,866 GLUT, 3,207 GIUA, 5,406 YU Uag 10,571 e TasliiFo MRSP stain 57395 15lu

L%@ﬂ?‘ﬂﬂu (Perreten et al., 2013)

5197 4 g Twswe i 19 1u§5e1 multiplex PCR #1149 1un159@s 110 SCCmec 1 to V (Kondo

et al., 2007)

Size of
Primer for

Oligonucleotide primer (5° 93’) Gene target Gene detected by primer pair product

PCR

(bp)
Multiplex PCR panel 1 for ccr complex identification with mecA confirmation
mAl TGCTATCCACCCTCAAACAGG mecA mecA (mA1-mA2) 286
mA2 AACGTTGTAACCACCCCAAGA mecA
ol AACCTATATCATCAATCAGTACGT ccrdl cerdl-cerB (OL1 -Bc) 695
o TAAAGGCATCAATGCACAAACACT ccrd2 ccrA2-ccrB (G,Z—Bc) 937
o3 AGCTCAAAAGCAAGCAATAGAAT cerd3 cerd3-cerB (03-Bo) 1,791
Bc ATTGCCTTGATAATAGCCITCT ccrBl,ccrB2,ccrB3
4.1 GTATCAATGCACCAGAACTT ccrd4 ccrd3-cerB (OL1 -Bc) 1,287
B4,2 TTGCGACTCTCTTGGCGTTT ccrB4
YR CCTTTATAGACTGGATTATTCAAAATAT ccrC cerC (YF-YR) 518
YF CGTCTATTACAAGATGTTAAGGATAAT ccerC
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M1 4 ya lwsweFh 191u§A301 multiplex PCR A 1#11umssasun SCCmec I to V (Kondo

et al., 2007) (A®)

Multiplex PCR panel 2 for mecA complex identification

ml6 CATAACTTCCCATTCTGCAGATG mecl mecA-mecl 1,963
(mA7-ml6)

1S7 ATGCTTAATGATAGCATCCGAATG 1S71272 mecA-1S1272 upstream of mecA 2,827
(mA7-1S7)

1S2 TGAGGTTATTCAGATATTTCGATGT 1S431 mecA-1S431 upstream of mecA 804

(iS-2) (mA7-iS2(iS-20))

mA7 ATATACCAAACCCGACAACTACA mecA

d‘ o Y aan . ~ FY v o A
3199 5 ga lwsme 5N 191w §A5 01 multiplex PCR N1 15Tun1svaswiun SCCmec type I-I11 AWy

1% MRSP (Descloux et al., 2008)

Primer name  Oligonucleotide primer (5’ 93’) Sirect Interpretation
product (bp)
sccmeclll-F4  AACAGCCATGACAAGCAC 831 absence of cadmium
resistant operon (SCCmec
type II or type II-1II)
scc241-F6 AAGACTTAGCAGGAAAACGC 1,118 presence of cadmium

resistant operon (SCCmec

type I1I)

sccmecll[-R3 TAATGCCCATCATTTCAC

7. MaduNsHaEanaaIeds pulsed-field gel electrophoresis (PFGE)
a 4 a o2 A dy ¥ tg
NITAATIEUAWYNUNUIND DNA U9UBD MRCoPS MNMUA 113 1%0 Tﬂf_l PFGE (Black et al.,
A s A A YA 1 . . A A Y
2009) mﬂmsmsﬂumiazamwammﬂmsﬂimm optical density 11 1.0-1.1 11 610 uﬂummma
4 S [ J A A 4
1309 spectrophotometer NNUUTIMsHAUEaauuanizelu 1.8% SeaKem Gold agarose gel e v

9 Aa J A Y R o 1 o s Y J .
"l,ﬂ PFGE plug nutssaaltuanise u,a’Jﬁmmmiaﬂawmmaammﬂu"lcm lysostaphin 8% lysozyme

11 TE buffer (0.1 M Tris-HCI and 0.01 M EDTA, pH 8.0) tazitioriuisadais cell lysis buffer (6
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mM Tris HCI, 1M NaCl, 100 mM EDTA, 0.5% Brij-58, 0.2% Sodium deoxycholate and 0.5%
Sodium laurylsarcosine) 1819911 PFGE plug 11819928 DNAse free water 118¢ TE buffer AU
msdaasiugnssululng TuTsuvesuunaiiFodioon lsiaasume Smal (30 univdied19) fNom
Y [
Qi 25 sarnwaoa damFon luansadwunaiensandy Smal 9319 CHIT (40 unit/A10619)
ks Y d' U o o
Tums PFGE s miuduaiuasiugnisulyu PFGE plugs fgndadisou laidaiunizazgn
o k) 9 A . ~ . a =
whamendenszud Iihlunses PFGE CHEF-DR 1T (Biorad, USA) 91 pulse time 5-40 2117
anuaadng 6 Tadaeuames gavall 14 ssmeamoa Hlunm 21 $1Tus nminiueain

doudI18a15a2 a8 ethidium bromide 1 luIasnSuasiaaans unnnwmelduas UV tazsiing

a ¢ 4 9 o o & Ay . .oA .
'Jlﬂfl”]gWﬂ'J']NLﬂEJ'JGU@\WJ@QﬁWﬂWUﬁL%@L!Uﬂﬂﬁﬂﬂjﬂ UPGMA (optlmltlzatlon N 0.5% LUag position

Y &

9 . . dy A a =Y
tolerance 0.5%) 10814 11/51n51 InfoQuest version 4.5 (Biorad, USA) t5anNgiuvuatenuniiige

~ J d? @ 1 1A @ a J o A c{dy
DNA nNunnd 85% mu“lﬂﬁlzgﬂimagsluﬂqmﬂmﬂu Iﬂﬂﬂ'ﬁ'Jlﬂi'lgﬂﬁlgﬂ'm'lﬁ!,l,ﬂﬂﬁﬂ"]fﬁﬂfﬂ

a do o { @ o
MRCoPS tazwiiauoaou laidasumzhldlumsdadienugnisy

8.  M3ANUUNYE MRSP 11az MRSA #2835 multilocus sequence typing (MLST)
o [ ) dy g’/ dy Y axy 9
WINTIATUUNTD MRSP NIHUA 83 150 1825 MLST 2 52UV Usznouals MLST-4 tiag
MLST-7 18 MLST-4 Us5enoudie U wf cpn60, pta Wag agrD (Bannoehr et al, 2007) Lag
MLST-7 U32n0Ua88u ack, cpn60, fdh, pta, purd, sar Wae wf (Solyman et al., 2013) 11ANITI
PCR ¥0uaazdu  udaimsmaauaIsHugnNIsua1e35 capillary sequencing A2UIATOI
9
BigDye Terminator (Qiagen, USA) mﬂuuﬁwmiamiwﬁmué’@,uagm%’@ga (Professor Vincent
Perreten, Institute of Veterinary Bacteriology, University of Bern, Switzerland) t1ag¥11n13 Juin
doyanalugiudoya (www.pubmist.org) 1321 allelic profile ag sequence type (ST)
[ ) g F) ax o o w Y ~ Y
MIIATIMUNTD MRSA 72835 MLST ¥hlagmsiaiaudiswugnisuves 7 su laun
v
arcC, aroE, glpF, gmk, pta, tpi 8% yqil (Enright et al., 2000) NUWUToUNOUM AT

o

UINIT N 3 At 03Ja (www.mlst.net) (W03 £1) allelic profile L1a¥ sequence type
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ANaN13INAasg

Y (v

1. danmuilumvzueu¥e MRCoPS (MRCOPS carriage rate) vodgiiunazgiiaidoan

£

auy
Q

< o 1 4 ' a < @ o
NNMINVEIENMINTOYFBIIYN VKT 1azUTNUHEY (perineum) 90UV 100 @7

@ o A ' 9

& v o 1 Ag v & o 1 A .
I@ﬂﬁ?lﬂjﬂl!ﬂﬂﬁf@ CoPS ]lﬂinﬂﬁ:u"l]'ﬂﬂ@:] NOYNUDY 1 @11“’71&\‘]%1%1“ﬂ15lﬂﬂ@3@81\1 Lﬂﬂu{’]ﬁ]\‘]

q

vy =

3 o oA & A 4 A =
ﬂgﬂlﬂuﬁ’]i!ﬁuﬁﬂﬁ’]ﬂ'ﬁﬂL!ﬂﬂl‘;]f'ﬂ CoPS hlﬂuWﬂqu@ IﬂfJ!ﬁ)"t’)VlﬁWlﬂﬁﬂLlﬂﬂllmuﬂ'JTNﬂV]NWﬂﬂq
Y
Ao S, pseudintermedius (100%) ANNIAIY S. schleiferi subsp. coagulans (28%) U S. aureus (4%)
) 4
MUAIAY mﬂwamiﬂﬂﬁamﬁamﬂmﬁuU@ methicillin resistance W‘UL%@ MRSP, MRSSc g
B~ o w ~ j’ & A S
MRSA EL‘L!ﬂ'J’lllﬂ 45%, 17% Uag 1% euainy Waﬂ')’]llﬂslUﬂ'ﬁllﬂﬂL(’]f@ CoPS M 3 ﬁﬂ“]fﬁﬂ
ﬁnmﬁwhm uazﬂmanﬁa methicillin resistance LHAIAIAI1519T 6
] o A ! 1 A A Yy o o Yy 1o o s Y
fl]’]ﬂﬂ’lﬂﬂﬂg’n@ﬂ'l\ﬁ]'lﬂlﬂﬂuG]f’ﬁ]\ﬁ]jaljﬂ(’]JENﬂﬁquﬂigm'lﬂiﬂlﬂﬂjell@\“lﬂﬂquﬂl Ulﬂllﬂ AAILNNY )

@

&
NAYIFUY Lag

N

] Y ] 2 v
nliidesgiiv wuanudveInIsHEnFe CoPS Nl 25%, 37% 1Az 25% MNEIAY

&=

[ ' k2 [l <
TaomamsanuiNuraulonenu®e S. pseudintermedius Wae S. schleiferi subsp. coagulans Failu

Yy

dy o A Y] 1 o J o o dy Ly
waﬂszmauiugum Eluﬂ@llﬁ&nlm“ﬂﬂ (21% uag 8% NAAY) HAZANIAEIgUY (13% uag 4%)

U

1 1 ¥ A o"dal 1 ~ ] dal ) 1 dy 4
l,mulnwm%ﬁmﬁﬂ%aucluﬂqmuw"lmamqum (ﬂ’qum‘m;u) uaﬂmﬂuﬁmﬁmwm% MRCoPS
Y J [ 4 v dy o ] 1 1 = ] o ~ dy
"lﬂmﬂ@mmuwwmmzwamqum Lm‘luwuoluﬂqummmﬂwuﬂu NAAITUDUBDINTTLYNLIYD

¥ LIS a v e . ' o v d'
CoPS N4 3 atlsa HaznUauua methicillin resistance ”lumjuﬂﬁmnﬂﬁquwazﬂuuﬁmmmswﬂ
7

A o ) v eea . gl.z @ A o I ¥

LN@TI”Im'i@i’Ji]ﬂmﬁﬁJ'}Jﬁ methicillin resistance MNANHUSUTAWUATNITUIYN mecA ‘Vncl,‘ﬁllﬂ
dy o g’/ dy L] dy o dy o dy
1%¥® MRCoPS 3MUIUNIKUA 113 1D LL”UQHJ‘L!L“]?E) MRSP 971UIU 83 19 MRSSc 3T1HIU 26 1HD L

[ g A o o [ 1 Y = a 1 VoA
MRSA 1UIU 4 19® L‘W’EJLl1ll‘]J‘1/]1ﬂTiTlﬂﬁ’f)‘]Jﬂ’JﬁJll’Jiﬂﬁ’t’)m@ﬂlﬂa%W 19 %uﬂm"lﬂ UURAINUN

& 0 & 3 N S o =
VOUFOLUAZIIUIUFD MRCoPS 114 3 dTdIdnininsen 8
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d’ =1 -d' dy a [ d' Y o
M3199 6 1WSeumeuanuduazminszaeveoueaavi lansnaanlvinauinnumsnaaeula

a @

uoNNIae (coagulase positive staphylococci #3® CoPS) NAIMITIAMHIIA N YOIGITY

iy ﬁhmuqﬁmﬁwm%a Gowaz)

NN By Fosayn Ty PN
UIUTIW 100 100 90 16
CoPS 100 (100) 86 (86.0) 78 (86.7) 16 (100)
Single MSCoPS 52 (52.0) 47 (47.0) 40 (44.4) 4(25.0)
Single MRCoPS 29 (29.0) 32(32.0) 30(33.3) 9(56.3)
Mixed MRCoPS and MSCoPS 19 (19.0) 7(7.0) 3(8.9) 3 (18.75)
S. pseudintermedius 100(100) 83 (83.0) 73 (81.1) 16 (100)
Single MSSP 55(55.0) 47 (47.0) 37 (41.1) 4(25.0)
Single MRSP 29 (29.0) 32 (32.0) 29 (32.2) 9(56.3)
Mixed MRSP and MSSP 16 (16.0) 4(4.0) 7(7.3) 3(18.8)
S. schleiferi subsp. coagulans 29 (29.0) 18 (18.0) 18 (20.0) 6 (37.5)
Single MSSSc 12 (12.0) 6(6.0) 6(6.7) 2(12.5)
Single MRSSc 17 (17.0) 12 (12.0) 12 (13.3) 4(25.0)
Mixed MRSSc and MSSSc 0 0 0 0
S. aureus 4(4.0) 4(4.0) 0 0
Single MSSA 3(3.0) 3(3.0) 0 0
Single MRSA 1(1.0) 1(1.0) 0 0
Mixed MRSA and MSSA 0 0 0 0

*CoPS, coagulase-positive staphylococci; MSCoPS, methicillin-susceptible coagulase-positive staphylococci; MRCoPS, methicillin-
resistant coagulase-positive staphylococci, MRSP, methicillin-resistant S. pseudintermedius; MSSP, methicillin-susceptible S.
pseudintermedius, MRSSc, methicillin-resistant S. schleiferi subsp. coagulans; MSSSc, methicillin-susceptible S. schleiferi subsp.

coagulans; MRSA, methicillin-resistant S. aureus; and MSSA, methicillin-susceptible S. aureus
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d’ =1 d' dy a [ d' Y 1%
M1 7 1Wseumesuanuduazmsnszneveoureaavil lansanan lvinauinnumsnaaeoula

1 o [ 4 1
UBNQIAT coagulase positive staphylococci (CoPS) Gluﬂquﬂizsmﬂiqum AAULNNY pgmﬁmqum

Yt Idy o 1
ez luResgiy (nguatugw)

Yot

o

fﬁ’mmqﬁmﬁ ﬁi’mauuﬂﬂaﬁwm&%ﬁ) Gowaz)

wuie Gov  dihiferdes  dimedestumiv

az) fAugiiv dauwnd vy
UIUTI 100 100 200 100
S. pseudintermedius 100 (100) 0 21(10.50) 13 (13.00)
Single MSSP 55 (55.00) 0 5(2.50) 10 (10.00)
Single MRSP 29 (29.00) 0 16 (8.00) 2(2.00)
Mixed MR and MSSP 16 (16.00) 0 0 1 (1.00)
S. schleiferi subsp. coagulans 29 (29.00) 0 8 (4.00) 4 (4.00)
Single MSSSc 12 (12.00) 0 2% (4) 2(2.00)
Single MRSSc 17 (17.00) 0 2% (4) 2 (2.00)
Mixed MR and MSSP 0 0 0% 0
S. aureus 4 (4.00) 25 (25.00) 24 (12.00) 20 (20.00)
Single MSSA 3 (3.00) 25 (25.00) 21 (10.50) 20 (20.00)
Single MRSA 1 (1.00) 0 3(1.50) 0
Mixed MR and MSSA 0 0 0 0

*CoPS, coagulase-positive staphylococci; MSCoPS, methicillin-susceptible coagulase-positive staphylococci; MRCoPS, methicillin-

resistant coagulase-positive staphylococci, MRSP, methicillin-resistant S. pseudintermedius; MSSP, methicillin-susceptible S.

pseudintermedius, MRSSc, methicillin-resistant S. schleiferi subsp. coagulans; MSSSc, methicillin-susceptible S. schleiferi subsp.

coagulans; MRSA, methicillin-resistant S. aureus; and MSSA, methicillin-susceptible S. aureus
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' Y v Y
M5197 8 6ATINI5UENTD CoPS Az MRCoPS 1ngiy dadunnd gninoagiivua

o 1 o X A o o 9 =
quﬂl (ﬂ@i]ﬂj‘l]ﬂll) 1agUIULYD MRCoPS ﬂu1llﬂﬂﬂﬁ@Uﬂ’J13Jll')ﬁﬂﬂ@ﬂ']ﬁﬁlu@a%w

@
@

eze
)
—_
zZ.
DD
[
Lo

TuaugivAND

&y
139 (Fp802)

] )
yananwure (Gevay)

£l
A RGERT VY

o

¥ o oA 9 o o
HANATNYIVOINUFUY

n=100 n=100 damng fidveeiy

n=200 n=100
S. pseudintermedius 100 (100.0) 0 21 (10.5) 13 (13.0)
MRSP 45 (45.0) 0 16 (8.0) 3(3.0)
No. of MRSP isolate 64 0 16 3(3.0)
S. schleiferi subsp. coagulans 29 (29.0) 0 8(4.0) 4(4.0)
MRSSc 17 (17.0) 0 4(2.0) 2(2.0)
No. of MRSSc isolate 20 0 4 2
S. aureus 4(4.0) 25 (25.0) 24 (12.0) 20 (20.0)
MRSA 1(1.0) 0 3(1.5) 0
No. of MRSA isolate 1 0 3 0

MRSA, methicillin-resistant Staph.aureus; MRSP, methicillin-resistant Staph. pseudintermedius; MRSSc, methicillin-resistant Staph.

schleiferi subsp. coagulans

2. wamsnaseunnuhiudemdmuganmazglnuuvesnisaesveuto MRCoPS

Y Y Y
msnadounnu suaenAgaTwueuso MRSP 1071 83 1o Tkagiunumsaen

Y = . . .
ANUYAYW (antimicrobial resistance profi

q

Y
v o

9 v
le) NNA 16 JUuVY AN 9 HazAIA NI UTY

° { a £ o ! £ ' £
ﬁ??jﬂﬁﬂﬂﬂx‘]ﬂ"ﬁﬁ]iﬂﬂlﬂ%%@ MRSP Lea393A1519% 12 Tagio MRSP 410131 90% LEAINITAD

@iam@ﬁuﬂa%w oxacillin, penicillin, tetracycline, gentamicin, kanamycin, streptomycin,
. . . & & Y
erythromycin, clindamycin (8¢ sulfamethoxazole U®NIINUIBD MRSP gIUNITADADY
Y

ciprofloxacin, chloramphenicol, trimethoprin L& mupirocin ua linumsaensen vancomycin,
rifampicin, linezolid, fusidic acid, quinupristin/dalfopristin L& tiamulin

g o &j &j Y = ¥ [ Ad'

1® MRSA 91UIU 4 1BD LLEWNEﬂllﬂﬂﬂ?iﬂ@ﬂT@Tuﬂa%W'ﬂQﬁNﬂ 30U A9MII1NN 10 Tag

& o X - - . : . . .
IFDNNAIADADY oxacillin, penicillin, tetracycline, ciprofloxacin, gentamicin, kanamycin,
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v
=3 1

4
streptomycin, clindamycin, tiamulin 48 quinupristin/dalfopristin 1¥9 MRSA 2 1 Aonaen

k4 ¥ ¥
chloranphenicol 1o 1 ARoADE mupirocin lsiwuire MRSA Apaoen erythromycin, vancomycin,

9 o

9 ¥
rifampicin, linezolid (4ai& fusidic acid IﬂfJﬂW]’J']iJLGISJ)NSll“Ll@1ﬁﬂ1uﬂ']ﬁﬂﬂﬂﬁﬂ?ilﬁ]ﬁiy‘u@\‘n%ﬂ MRSA

q

HAAIAY M519N 13

v F 4
A13199 9 LAAITIUIULYD methicillin-resistant Staphylococcus pseudintermedius uaxgﬂgm‘u A13A0

o o { v 7 J 9 1 o
&1 (antibiogram) YOUFOINGUY FanNG tazQasgiy

Suauo 31Jnmumaamséam fnveute
n=83 gy dauwnd v:ia?;mqﬁm
n=100 =200 =100

36 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX 28 4 0

2 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX 12 7 3

8 OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX 7 0 0

4 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CHL-CIP-SMX 2 2 0

2 OXA-PEN-TET-SMX 2 0 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-SMX 1 0 0

1 OXA-PEN-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX 1 0 0

1 TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX 1 0 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-CIP-SMX 0 1 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-SMX-MUP 1 0 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX-MUP 0 1 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX 0 1 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-SMX 1 0 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-TMP-CIP 1 0 0

1 OXA-PEN-TET-GEN-KAN 1 0 0

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX-MUP 1 0 0

OXA, oxacillin; PEN, penicillin; TET, tetracycline; GEN, gentamicin; KAN, kanamycin; STR, streptomycin; ERY, erythromycin; CLI,
clindamycin; CLIi; inducible resistance to clindamycin; CHL, chloramphenicol; TMP, trimethoprim; CIP, ciprofloxacin; SMX,

sulfamethoxazole; MUP, mupirocin.
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v 9 F
M3199 10 91T methicillin-resistant Staphylococcus aureus 118z 3UHDUNTADE

Y Y
. . . . A @ [ 4 Y A @
(antimicrobial resistance profile) UDUYDIINGTUY AAWLNNY LASHIAIIFUY
X K] = 3
UIULYO gﬂnmwummmam NNV D
o o ¢ P
n=4 qUv daUnny AL
n=100 n=200 i
n=100
2 OXA-PEN-TET-GEN-KAN-STR-CLI-TIA-TMP-CIP-SYN 0 2 0
1 OXA-PEN-TET-GEN-KAN-STR-CLI-TIA-TMP-CHL-CIP-SYN-MUP 1 0 0
1 OXA-PEN-TET-GEN-KAN-STR-CLI-TIA-TMP-CHL-CIP-SYN 0 1 0

OXA, oxacillin; PEN, penicillin; TET, tetracycline; GEN, gentamicin; KAN, kanamycin; STR, streptomycin; CLI, clindamycin; TIA,

tiamulin; CHL, chloramphenicol; TMP, trimethoprim; CIP, ciprofloxacin; SYN, quinuprintin/dalfopristin; MUP, mupirocin.

dy o dy Y dy Y = o d‘ dy
19 MRSSc 9TUIU 26 1¥D 1ﬁ§ﬂLLUUﬂ1§ﬂ@ﬂWﬂ1ufﬂqa%W 11 4y a9 19h 11 T@‘IEJLGI)"E)
9
MRSSc LAAINITADADE oxacillin, penicillin, ciprofloxacin, tetracycline, gentamicin, kanamycin,
streptomycin, erythromycin, clindamycin, sulfamethoxazole Lli¥ mupirocin e luaIs1enInan

Y ;4
lsinui¥e MRSSc AaoEN chloramphenicol, trimethoprim, vancomycin, rifampicin, linezolid, fusidic

[

9 ¥
acid, quinupristin/dalfopristin 8¢ tiamulin m’NiJlegl}Néﬁ)uﬁoiﬁﬂoluﬂﬁﬂﬂﬂﬁﬂﬁl%ityﬂl@%ﬂd)’ﬂ MRSSc

q

uaaslumsian 14
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v ;4
M50 11 1A IUIUFD methicillin-resistant Staphylococcus schleifei subsp. coagulans g

¥ ¥ y
5111 5ADO1 (antimicrobial resistance profile) YoFBIINFY FAunng uayd@osgiiv

‘511!'31!!%9 3ﬂ!!ﬂﬂﬂ]ﬂﬂﬂ1iéf’)ﬂ1 “Vsiﬂ»ﬂsllf’]\?!“l&i’i’)

=26 qiv Fawvnd  fideagiiv

n=100 n=200 n=100

7 OXA-TET 6 1 0

1 OXA-TET-SMX 1 0 0

1 TET-SMX 0 1 0

2 OXA-PEN 1 1 0

4 OXA-SMX 4 0 0

2 OXA-PEN-TET-KAN-STR-ERY-CLI 0 1 1

1 PEN-TET-GEN-KAN-STR-ERY-MUP 0 0 1

1 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CIP-SMX 1 0 0

4 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI 4 0 0

2 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP 2 0 0

1 OXA-PEN-TET 1 0 0

OXA, oxacillin; PEN, penicillin; TET, tetracycline; GEN, gentamicin; KAN, kanamycin; STR, streptomycin; ERY, erythromycin; CLI,

clindamycin; CIP, ciprofloxacin; SMX, sulfamethoxazole; MUP, mupirocin.
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94

v v 9 F
M519h 12 uaasmn U us1ga lun1361690151939) (minimal inhibitory concentration, MIC) ¥831%® MRSP @og1A1u9aTn 19 wiia

mfudananil  aundudu mamdudusgalumssudinisiaeie (me) Suae

mshom finaao <0.015 0.12 05 1 = > > > >n > 212 >5  >51 0 faodon

(mg/D* (mg/) 2 4 8 5 8 6 2 (%)
Oxacillin with 2% NaCl ~ >0.25 0.25-8 11 13 1 57 82 (98.8%)
Penicillin >0.25 0.012-2 1 82 82 (98.8%)
Ciprofloxacin >1 0.25-8 10 2 1 68 69 (83.1%)
Tetracycline >2 0.5-16 1 82 82 (98.8%)
Gentamicin >1 1-16 2 3 8 9 61 81 (97.6%)
Kanamycin >16 4-64 2 81 81 (97.6%)
Streptomycin >16 4-32 3 80 80 (96.4%)
Erythromycin >2 0.25-8 80 80 (96.4%)
Clindamycin >0.5 0.12-4 10 3 70 80* (96.4%)
Chloramphenicol >8 4-64 14 23 46 46 (55.4%)
Sulfamethoxazole >256 64-512 1 82 82 (98.8%)
Trimethoprim >4 2-32 30 14 39 39 (47.0%)
Mupirocin >256 0.5-2 and 79 1 3 3(3.6%)

256

Vancomycin >2 1-16 83 0
Rifampicin >0.5 0.015-0.5 83 0
Linezolid >4 1-8 83 0
Fusidic acid >1 0.5-4 83 0
Quinupristin/dalfopristin =~ >2 0.5-4 83 0
Tiamulin NA 0.5-4 83 0

Fl
*amsutlanansfenai European Committee on Antimicrobial Susceptibility Testing version 2.0 Qg msutlaramanuliuaen kanamycin, streptomycin and sulfamethoxazole 1uaa French Society for

Microbiology in 2010.;

3 3 1 2
upudmudasszauLda urelimsaeer, NA; lilimdmiumsudana, ND; lildiimsnageu  weswau 10 iFoudasguaniia  inducible clindamycin  resistan



9¢

v v 9 F
5190 13 uaasmn U us1galun1s§16In 151930y (minimal inhibitory concentration, MIC) Y9915 MRSA Apg1d1UadW 20 ¥iia

miudanandl  anuduui manududusga lumssudinisniaveaite (me) Suuie

mshom naaoy <00 00 006 012 025 05 1 = = =2 =2 2 2 22 25 2512 finedon

(mg/D)* (mg/1) 15 3 2 4 8 16 32 64 g 6 (%)
Oxacillin with 2% NaCl ~ >0.25 0.25-8 4 4 (100%)
Penicillin >0.25 0.012-2 4 4 (100%)
Ciprofloxacin >1 0.25-8 4 4 (100%)
Tetracycline >2 0.5-16 4 4 (100%)
Gentamicin >1 1-16 1 2 1 4 (100%)
Kanamycin >16 4-64 2 2 4 (100%)
Streptomycin >16 4-32 4 4 (100%)
Erythromycin >2 0.25-8 2 2 0
Clindamycin >0.5 0.12-4 4 4 (100%)
Chloramphenicol >8 4-64 2 2 2 (50.0%)
Sulfamethoxazole >256 64-512 3 1 0
Trimethoprim >4 2-32 4 4 (100%)
Mupirocin >256 0.5-2 and 256 3 1 1 (25.0%)
Vancomycin >2 1-16 4 0
Rifampicin >0.5 0.015-0.5 4 0
Lizenolid >4 1-8 2 2 0
Fusidic acid >1 0.5-4 4 0
Quinupristin/dalfopristin =~ >2 0.5-4 4 1 (25.0%)
Tiamulin NA 0.5-4 4 NA
Virginiamycin M1 NA 0.12-512 4 NA

Y
*Amsutananisaseny European Committee on Antimicrobial Susceptibility Testing version 2.0 Lag N1 wlarnamanuhiunen kanamycin, streptomycin and sulfamethoxazole

¥ Y
u)amu  French  Society for Microbiology in  2010.; LoUTMMEAIIEAULAAIITRNMIAREY;  NA;  liliedwsumsudana, ND;  luldvimsneaey

26



Y
g a

v [ ¥
M519h 14 uaasan Ut us1galun1sdueIn 151939y (minimal inhibitory concentration, MIC) Y91 MRSSc ADSIA1UIATN 19 ¥iia

LT

aiudaradnd At mamidutumgalunsdudinaeigeaie (mgh) S

nsAou1 nagou <0015 003 006 012 025 05 1 >2 24 28 216 =232 264 Z128 2256 =512 fiodonn

(mg/D* (mg/D) (%)
Oxacillin with 2% NaCl >0.25 0.25-8 2 14 10 24 (92.3%)
Penicillin >0.125 0.0125-2 13 1 12 13 (50.0%)
Ciprofloxacin >1 0.25-8 9 6 10 1 1(3.8%)
Tetracycline >2 0.5-16 6 1 19 20 (76.9%)
Gentamicin >1 1-16 18 1 1 6 8 (30.8%)
Kanamycin >16 4-64 16 10 10 (38.5%)
Streptomycin >16 4-32 16 10 10 (38.5%)
Erythromycin >2 0.25-8 16 10 10 (38.5%)
Clindamycin >0.5 0.12-4 16 10 10 (38.5%)
Sulfamethoxazole >256 64-512 1 9 8 8 8 (30.8%)
Mupirocin >256 0.5-2 and 256 18 2 6 6 (23.1%)
Chloramphenicol >8 4-128 26 0
Trimethoprim >4 2-32 21 5 0
Vancomycin >2 1-16 12 14 0
Rifampicin >0.5 0.015-0.5 26 0
Linezolid >4 1-8 26 0
Fusidic acid >1 0.5-4 26 0
Quinupristin/dalfopristin >2 0.5-4 26 0
Tiamulin NA 0.5-4 26 0

Pl
*A1Nsulanan1sAveIn1l European Committee on Antimicrobial Susceptibility Testing version 2.0 Liag msuananinnuliudeen kanamycin, streptomycin
and sulfamethoxazole 111/a@13 French Society for Microbiology in 2010.

a o & o £
UDUTNLEANISAVLUTAIUTOUNITADYT
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=

A Ao q¥a & v = a 1
3. El‘l—!ﬂ@]ﬂ"l‘i’l‘i’lﬂ‘ﬂ!ﬂﬂﬂ]iﬂﬂﬂ1ﬂ]u@ﬁ‘]ﬁW‘]ﬁ‘HﬂﬂN‘]
4 H Y
910 DNA microarray “W‘U’J']L%EJ MRSP ﬁllﬁﬂﬁﬂ']'iﬁ@mmﬂﬂ']ﬁﬂﬂﬁﬂﬂﬂ’NiJll’)i‘U@]fJfJWsﬁuﬂa%W
A A o Y Aa dy 1 dy ~ A o Y
WU mecA, blaZ mn“lmﬂﬂmmaamqn B—lactam UDNNNUNUYU ter(M), tet(K) tag tef(L) Amn
a dy 1 . =) A o Y a &’
INANITIABABYN tetracycline YU aac(6')-Ie, aph(2')-1a, aph(3')-1II s ant(6')-1a Ahldinanalnmsae
daaﬂumju aminoglycoside ‘Hﬁﬂﬁhdﬂ (gentamicin, kanamycin, streptomycin) U erm N IIRAMS
Y v
ﬁamﬂqn macrolide (erythromycin) (8¢ lincosamide (clindamycin) 3 WD cat 221, dfirG lag mupR i
4 Y
mlninansfeAseIngu chloramphenicol, trimethoprim 1182 mupirocin AWEINY TABTIUIUTOLAY
9 dy A A 1 a [ Y d'
TYATVOUBDNVYUUAAT TUALTAIAINIIINN 18
dal ~ dy Y a 1 [ 1 dal ==
GluLGHE] MRSA mmmwuau@am"lﬂwmﬂwmwum%uﬂu NUIUBD MRSA WU mecA, blaZ,
H o 9 a ¥
aac(6')-Ie, aph(2')-Ia, ant(6')-1a, ant(6')-1a, tet(M), tet(L), Inu(B), fexA Q% mupR M linamsasenn
ZjiJ B—lactam, aminoglycoside, tetracycline, lincosamide, phenicol L& muirocin AWAIAY 910 DNA
. dy o = o A o Y a dy 1 . .
microarray  HINIMNUINNUYU Isa(E) 91013N1 PCR 'I/l‘ﬂﬂﬂl,ﬂﬂﬂ1§ﬂ'0@]'ﬂﬂ1 tiamulin I
. - .. Y o dy 9 dy A s 1 a @ d'
quinupristin/dalfopristin 91738 Iﬂf.li]WH’JHL(’H@LLa&’i@ﬂa&’ﬂJQQL%@T}Nﬂullﬁa&’%uﬂllﬁﬂﬁﬂﬂﬂ1§1\‘iﬂ 19
U dy LA Ay =2 w 1 AA g 1 Yy
AIUYD MRSSc WUNNIUNAAIYAAINTY MRSP LW]W‘UUlmuﬂ’NNﬂﬂuﬂﬂﬂ’ﬂ Ulﬂllﬂ mecA,
Y 9 1
blaZ, aac(6')-le, aph(2')-Ia, tet(K), tet(O), erm(C) 8% mupR TasdmuirenasSosazvouroniguus

ATFUALTAIAINITIIN 20
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o0 . it “ [} ’ tet(M)

satd : J sat: !
o )
o It 5 AL,
oo o oo
B dfiG

o R gt ° erm(B) o gﬁt orm(B)

RLZzl [+] pC221

.b& . o0 E%Z.
ap’){2’-!a ag(s').-m @®coe SR ° agh(?’)-ll‘
.aa'c{ﬁ’!e an ﬁ'}’& ‘ gac s ant(ﬁ’!a

LR
erm{B)

(@ . . blaZ

o @ P2 e agh(%.n‘
| W aac(6)e . ant{6)a

& coeo
g‘ aph(’}—f’a : . ° |
) "9. : ant(4‘)—g a’(ﬁ‘)-!a ﬁ

~ o ' o X A X A o X v
E‘]JTI 1 !lﬁﬂ\j@l')E]EJ'Nﬂ’ﬁﬂi’lﬂamﬂ\jﬂuﬂﬂﬂ'ﬁnﬂlﬂﬂuﬂ DNA microarray ﬂalltlﬂ'liﬁijfl]ﬂ']ﬂuﬂaﬂ'l@'lu@‘a

=S d‘ S A
snAnulunuanSeunsuuIn
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4. TiAves SCCmec finuli MRCoPS

o MRSP Wavua 35 (0 A1W150QNIASIUNTIATE SCCmec 14F0FF multiplex PCR
Usznoudas SCCmee V 4iim3ts1ngues corC (518 Giua) uag class C mec complex (804 gLua)
$1171 22 16 SCCmee Al HU52NBURIY class A mec complex (1,963 AUE) Uag ccrdIBI (698 LU)
10U 11 1§, SCCmee T fifimIUsINgen class A mec complex (1,963 §uue), cerd3B3 (1,791 §
1d) 1ag cerC (518 f’jmﬁ) Llﬁillliflmiﬂﬁﬂgsu@ﬂ cadmium resistance operon UIU 2 L"%@ @74 MRSP
30 47 ¥ Tiamnsasuunsiaves SCCmee #1633 muliplex PCR 18 Sullimsszysiiadae
long-range PCR (9 restriction analysis (ﬁdgﬂ‘ﬁ 5) 1éwa 46 L%ﬂﬁ WYsccmee gIuon 1 L%@Uhj

57395

b 9 9
115052 %4AlA (non typeable SCCmec) @IUFD MRSA 11U 4 (FoUAE MRSSc $1UIU 26 1¥0

Y
[

Nanuail SCCmec V Ha11HaAAM91910 multiplex PCR 13U1A8I7D MRSP #13 SCCmec V

1500

1000

500

300

311"7; 2 HAAIFUAIUVBIHAAT IS DNA 910 multiplex PCR #19110150529%17 cor complex V9D
MRCoPS 1J52AB1A28 internal control mecA (286 fjmﬁ); Mk, ladder marker, LLﬂ’J‘ﬁ 1S. aureus ATCC
25923; umﬁ 2, MRSA NCTC 10442 (type 1 ccr complex, 695 bp); LLﬂ’J‘ﬁ' 3 MRSA N315 (type 2 ccr
complex, 937 bp); umﬁ 4 MRSA 8512082 (type 3 ccr complex, 1793 bp and type 5 ccr complex, 518
bp); LLﬂ’J‘ﬁ 5 MRSA SCCmec type IV (type 4 ccr complex, 1, 287 bp); and u,m‘ﬁ 6 MRSA WIS (type 5

cer complex, 518 bp)]
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3000
2000

1000
800

gﬂﬁ 3 HARIFUAIVBINAAT AT DNA 910 multiplex PCR 7114114n15035299171 mec complex V04X
MRCoPS [Mk, ladder marker; umﬁ 1 MRSA NCTC 10442 (class B mec complex, 2,827 bp); l,miﬁ 2
MRSA N315 (class A mec complex, 1,963 bp); LLﬂ’J“ﬁ 3 MRSA 8512082 (class A mec complex, 1,963
bp); 4D ?l‘ﬁ 4 MRSA SCCmec type IV (class B mec complex, 2,827 bp); and LL’E]’J‘ﬁ 5 MRSA WIS (class C

mec complex, 804 bp)]

Bsu361(627)
Bsu361(2,493) Bsu361(13,064) Bsu361(18,470)
<A><—-B—>< C S€ D < E——>

57 4 uaasvnaves Wscemec,,,,, nazdiulaslulaudiu 3’ @28n1591 long-range PCR 11827

57395

msdaalgou laiaas e Bsuzel 1ds11491 5 431 (A, 627 bp; B, 1,866 bp; C, 10,571 bp; D, 5,406

bp and E, 3,207 bp)
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Mk2

_u__;_h.d o H_‘_-_U_;_U_____N__: e _PEREN]

{ 2 a o 2 o Y s {q ¥
U 5 naaaFudIUHEAAMe191011591 long range PCR - 48 IW51005 orfX 1az contig27 N1

Yy
nansuainseuaguaIu WsClmec,,,, 1oz Ins Tnlsudain 3" yuia (21,677 grua) wazFudiuain

57395
mMsmmsdaeeulay Bsu3el [MKk1, 1 kb ladder marker; Mk2, HindIlI-digested A marker; lane 1,
orfX to contig27 amplicon of MRSP 57395; lane 2 digested products of MRSP 57395; lane 3-18 orfX to
contig27 amplicon (21,677 bp) of MRSP samples with their digested products (A, 627 bp; B, 1,866 bp; C,

10,571 bp; D, 5,406 bp and E, 3,207 bp)]

a J o d 4 A
5. WaMIAANZHMEN UV UFeRIEIE MLST
a 4 v J dy o dy Y ax = a 9
MINNIUATIZHAENUTVOUTD MRSP $149U 83 139 @2875 MLST 9ndu 4 wila 14 13
kY g X 4 P o Yt
sequence types (ST,) Tngid® MRSP ST,5, 26, 29, 71, 131, 133 uaz 191 Wluwonuen Idvingriviazdn
v v o o I A 1 9 o VA dy v A
duraiugiv Teaidlunieaulain MRSP ST,133 uag 191 aunsouen lannguyrazdnaegivi
1 9 =1 Y ) Ay 1 1 d' dy % d'
ag IuthuAeIn Suweudas ST, LazUNaINIVOUFOLTAIAINTIIN 15
Y 9
A7uNaINMs1i MLST veus® MRSP @29 7 81 (MLST-7) Huldanuamisalunmssuun
o IR ' Y = = o q ¥ v ¥ '
uenuezeneRuguoute lagannms e 4 du v ldwn1dnamua 17 sequence types (ST,) W11 6

I o v W

STs 1sznouades ST 45, 112, 169, 178, 181 uaz 183 dwnsouen laninguvuazdnduianugiivlag
v o g L o A 1q ¥ A o o A
MRSP ST7181 1ag 183 ﬁ’]ll’liflllﬂﬂul@%']ﬂqu(’llllagﬂﬂlaﬂﬂquﬂ]ﬂ@giuu’]ulﬂﬂjﬂu TUIULYDLUNANS
v A M Y v
ST7 lla$l!ﬂaQﬁﬂ1mﬂﬂl%ﬂl!ﬁ@\1@ﬂﬂ1§1ﬂﬁ 16 I@EJ allelic proﬁle 61]@\3!%@ MLST 939370 MLST-4 uag

MLST-7 Haaaada15191 17
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X o X @ X [ J X ¥ I A
GluL‘If’e'] MRSA 91UU 4 13D NFUY 1 (FOUAZINTAINNY 3 (TD naruaili MRSA ST398 71

1 allelic profile 3-35-19-2-20-26-39

v v Y Y
A15199 15 LAAITIUIU UHaINUIVBUFD LAY sequence type YOILFD MRSP 910N15711 multilocus

sequence typing A8 4 Tu

Sequence type 910 IHAIRIVBAIFD Sdes
MLST-4 (ST,) v daaunng é’figmqﬁ’m (3oonz)
39U 64 16 3 83

2 1 0 0 1(1.2)

4 0 1 0 1(1.2)

5 9 2 0 11(13.3)
6 3 0 0 3(3.6)
26 1 2 0 3(3.6)
29 3 2 0 5(6.0)
71 1 1 0 2(2.4)
100 2 0 0 2(2.4)
103 2 0 0 2(2.4)
131 34 4 0 38 (45.8)
133 5 4 1 10 (12.1)
163 1 0 0 1(1.2)
191 2 2 0 4(4.8)
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v H k4 F
A15199 16 LAAITIUIU LHAITNUIVDUFD LAY sequence type VYOILFO MRSP 91nN15711 multilocus

. Y
sawmmemegﬂ?ﬂ7§u

Sequence type AN VD D SUEe I
910 MLST-7 v daumng Aideagiy Gowvaz)
(ST,

33U 64 16 3 83

45 36 6 0 42 (50.6)
55 1 0 0 1(1.2)
110 0 1 0 1(1.2)
111 1 0 0 1(1.2)
112 8 2 0 100
113 0 1 0 1(1.2)
114 1 0 0 1(1.2)
115 0 1 0 1(1.2)
116 1 0 1 1(1.2)
121 1 0 1 1(1.2)
125 1 0 1 1(1.2)
169 1 1 0 2(2.4)
178 1 1 0 2(2.4)
181 5 3 1 9(1.1)
182 3 0 0 3(3.6)
183 2 0 2 4 (4.8)
185 2 0 0 2(2.4)
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Y £ 0 . .
5199 17 uaasmsilseuiion sequence type VDY MRSP 910N131N1 multilocus sequence typing

Y = =
A8 4 gU LIas 7 gU

MLST-7 ack MLST-4
45 3 131
45 3 29
55 16 29
110 3 6
111 2 5
112 2 5
113 2 4
114 2 100
115 3 133
116 3 100
121 2 2
125 2 163
169 2 71
178 3 6
181 3 133
182 7 26
183 1 191
185 1 103

Highlight, genes used for MLST-4 analysis

*agrD used for only MLST-4 analysis
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< Y

a ¢ o A v A dA A~ A
6. NMFIATISHAYNHTVUBIYO MRCoPS 3gaMgNNNUHINBADUIBNIYIT PFGE
a 4 a o2 A L&l o Li’ k) as v 9
AINNITIATIEHANINUNUINSD DNA UU¥D MRSP 31UIU 83 10 A3815 PFGE 931NN1T0ANIY

9 9 Y v
U lsiAasUNIE Smal (Smal-PFGE) WUAUY¥0 MRSP $1U72U 39 (Fam1uunainnioaasiuunas

@ Jyy 1T oAaa

o 1 Y3 1 = 1 I o dy
Ug 1aa8 Smal-PFGE miseon lailu 16 nqu (A 13 P) Taongu Smal-A Hunguidisiuaudonin
A k) Ay ti’ o z&l [ 4 zg ade o
ngea 1sznauae 14 1%0 [(16.9%); 10 FONNFUY, 2 (FONAAWUNNY LA 2 Lﬂf@ﬂ']ﬂfd!aﬂ\‘lqu‘ll]
A [ Y dy dy v dy [ LA 1
TOINNNDNQN Smal-N Usezneauaie 6 10 [(7.2%); 3 1¥oNTUY 1AL 3 I¥DIINTANILNNY] AU
9 ‘3 v ' 9 Lil Y Lil
Smal-E 152nouaie 3 FONNGUY Haznqu Smal-L Uay Smal-O sznouaie 2 IYOINTUY Iﬂﬂ 5 13]
Y dy A @ 9)4'5’ o A [ 9 = o
Glu Smal-P 1oy Smal-O ‘]Jigﬂﬂﬂﬂ'lﬂ 2 L%@%mmﬂqummmmaﬂﬁquﬂmmﬁﬂiumumﬂmu
? ' Y dy Ay ¥ o J dy
UONMINUUNGN Smal- B, C, D, F, G, H, I, J, K and M Usznoumiemed launngiivnguas 1 130
1 g‘/
MUY
dal ~ [ 1 9 9 o o a 4 a cfay A
1¥® MRSP Tlvl,llﬁ'liJ'lﬁﬂQﬂEJ@ﬂﬁ'lﬂ DNA 938 Smal llﬂgﬂu’]iJ’Wl’]ﬂ’lﬁ'JLﬂﬁ’]Wa’lﬂWlI‘W‘L!'JlI'ﬂ DNA
Y Y do o o X X Y X
#78 PFGE mnmﬂ%mu"l%mmnww Cfir9l U 44 159 [(53.0%); 37 IFDNFUULAL 7 LFDIN
o < e ) A ' Y o &
ANWNNY] NANHANVUUNTIINUTAIY Cfi91-PFGE f® GEY Cfi9l-A ﬂizﬂaummmau 34 1%
dy o dy [ o 9 1 9 dy
[(41.0%); 31 MFRNFTUY and 3 [ ¥9INTNIUNNY] ATNNINILNYN Cfi91-B Uszneunie 7 130 [(8.4%);
dy o dy o J. ' Y dy dy o
4 1¥NFUULUAL 3 LHDAINANIULNNY] iagnqi Cfi91-C sznovunie 31%0 [(3.6%); 2 FDINFUULAL
dy o o
1 1 ¥0NTNILNNEY]
dal e dy v o o oY o v 9 4
1%® MRSSc MriUn 26 L"]f’f]auﬂiﬂgﬂﬂﬂﬂ'llluﬂﬁﬁlwu‘gﬂﬁﬂﬂ'ﬁﬂ? PFGE ﬂ'lﬂﬂ'li@]ﬂﬂ')fll@ullcﬁll

3

o g ' 9 I ' = ' 3 oA X
AVUNIE Smal NITUA LL‘Ux‘li’Ji’Jﬂ]lﬂﬂJ‘Ll 4 QU (Smal-A D3 D) NN Smal-D L‘].]uﬂﬁquTliJﬁ)”lu’JuLGb"ﬂ

X )

A =2 dy LY 49’ [ o dy dy o J
MRSSc ¥NNFAN 13 199 [(50%); 8 IFOING UV, 3 1FDIINAAWINNY LA 2 L%'ﬂﬁ]”lﬂﬁ!ﬁﬂﬂqu‘ll] au

4 ¥ ¥
o o J. U J
Smal-D Usznoufie 7 150 [(26.9%); 6 WonINg1iy uaz 1 1FoNNTAWNNG] dIUNGN Smal-B LAz
9 &I Ly ds’ ds’ o W
Smal-C ﬂﬁ%ﬂ@ﬂﬂ?ﬂl%@%”lﬂfjﬂﬂl 2 1¥aua 1 aauaiay
o dy g tﬂy 1 ' o 1 kY 4
Glumi‘m PFGE 9494159 MRSA MNYUA 4 150 WTJ'NlllJﬁnJTii‘Wnﬂ']iﬂ@ﬂiﬂiiui‘ﬂfﬂ@')ﬂmuqqﬂu

(3

o 1 v v g U o v o v
AVUNIE Smal IFUIRAGINUN VLD MRSP UNWaIU ’%le}’f}ﬁ’mﬂﬂ Cfir9l Gl,uﬂﬁi]ﬂi]”luuﬂﬁ"IEJWU‘Qﬁ’JfJﬂ"li
a 4 a c’ay A = 1 dy ~ 9 [ 4 dy g‘; = A [ 9 =
AUATIEHAYINUNUIND DNA GIi\iW‘]J’NL“]ffJTﬂ@iﬂﬂﬁﬁ’JLLWVIEJ 3 L%@uungﬂgmummuﬂu LASA[TYAIN
o & 1 o L v 2 Y
NULBD MRSA ﬁl!ﬂﬂ"lﬁ}il"lﬂqu“llu"lﬂ UAAINANUUANVOIFUAIN DNA NeNA 3 FUMUYU 910015

a d Y 1
AnTIEHAEA YA
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7. AMEDHAEMIRUENITNNAZAMANYAZNI3ABENIVEUTE MRCOPS $INAUMSSZYmeiuFues
X
1%®
Y v
M wﬂmeVIWQﬁuﬁﬂiiMﬂJ@QL%@ MRSP #31/5¢nouRIY sequence type 11NM3¥11 MLST @28 7
= o ' a J a e A ad a ' % X
gu MIVANYUIINMIAATIEHAGNUHHINOADMD UAz¥HATEY SCCmec FMWAVUFUUVUMIADN
:g 9 :i tg o ;3 2 J 1 o A
vouFe lauaailuasian 18 Taaie MRSP ST 45 (ST.45 tag 131) 119U 42 10 Fuilungunani
~ A o ' o ;3:! ] 9 Jdo o o Y Y
wumigantinuanyaswnuiine iawnseldseuladdasdume Sma lumsi PFGE 18 Tagdoa
Y A 2 :g e ] a Y ax . 4 =§
Tdiies cron iy nazienanua luamsnszywila SCCmec 2875 multiplex PCR 14 Tagie 41

o ' = A A X IR a Y A
AIDYN Y lPSCCmec Uaguines 1 wammuﬂummmwuwﬂ SCCmec Ulﬂ Lummﬂgﬂuuumﬂ

57395

M380UAIUHAATAIA191NMTH1 long range PCR @20 Bsu36l luasenugiuuuves Wscemec,,,, e
MRSP ST 45 (ST,131) ﬁi‘j’l”uﬁgﬂuuumiﬁyﬁlmﬁmﬁauﬁu Iﬂmmmmiﬁyﬁldam oxacillin, penicillin,
tetracycline gentamicin, kanamycin, streptomycin, erythromycin, clindamycin, chloramphenicol K
sulfamethoxazole f"r';mcd;’a MRSP ST .45 (ST429) ﬁlzuﬁﬂﬁmiéﬁ)@iﬁ)m trimethoprim L‘Va\illg])’JEJ uaﬂ%mﬁ N
§i MRSP ST, 113 (ST,6) taz MRSP ST,116 (ST,100) i liauns0ld Smal-PFGE Tumsiimssviary

& Yy

nuthieaduelduazll WscCmec,,,, WagWu MRSP ST, 114 (ST,100) 1ag MRSP ST,I85

57395
A ' o a g k%
(ST,103) 71l WSCCrmec,,,,, taemnsoiwunyiaaie Smal-PFGE 14
~ v o 9 a td Aa o2 A A Y 9 g
MRSP 81115993 LUNAENTIUATIZHAONUNUINOADUBAIY PEGE 31NN15 1% Smal 1Y
9
wagdl SCCmec V Usznouaienaviua 7 sequence types 1AM MLST-7 Uszneuaie ST,55, 110,
115, 121, 178, 181, 182 1ag 183 1@y MRSP ST, 111 uag 112 (ST,5) WUl SCCmec Al B4 2 sequence
types Hozuaanaanyuznsaee1luglunuves inducible clindamycin  resistance  UBNIINUNL
4 Y H
SCCmec -1 11130 MRSP ST, 169 (ST,71) @31 MRSP ST,125 (ST,163) Uull SCCmec #i lid w15
v
Suunatiald wuiesn1515109v04 class A mec complex 11U 1@ 113N15151004 cor 1INNTIN
multiplex PCR
v 9 v
MRSSc 811130 1% Smal-PFGE 11Ul SCCmec V Waviua 1ag Smal-D ilunguinansgudnyay
g =) j’ 1 = 3 1 ]
M3ADEIMABFUA (multiple resistance) lANAAINITADEIWINNN 3 FiaUu 11 daungu Smal-A, B
Y 4 v 9 2

1o D UUARE LY 1-3 ¥ia 11U QUANHUZNNHUFNTTULAZNITADEIVDUTD MRSSc LEAAIAT

v
=

M3197 19 waz i 8
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e % o & o ; o
MRSA ST398 1131uall SCCmec V Fatniludosld cfor lunmsvi PFGE Suaasnuanymy
Y
M3A0ET oxacillin, penicillin, tetracycline, ciprofloxacin, kanamycin, streptomycin, clindamycin,

Y 4
trimethoprim, quinupristin/dalfopristin  #2¢ tiamulin  AUANHUSNWNUTATITUUALNT ADIVDUYD

v
=

MRSSc HaAIAINIT19N 20 waz i 9

o

8. ANUNAINHAIBVAIMEWUFUPY  MRCoPS  wazmenwugnannimsnszaielugivnazdi

U U

nenvasnuavluilszimalng

Q

MRSP ST 45(MLST-7)-Cfi91-A(PFGE)-¥'SCCmec,.,, iumeiugnaniinyldlutszmeine
ansony @ lugmiviwau 27 d 27%) wazdaiunng 3 au (1.5%) 399090170 MRSP ST,112 -
Smal-A-A1 Fanulugiiv 8 &3 (8%) uasdaunng 2 au (1%) 34 MRSP ST, 181 ﬁ’ugﬂﬁ’ﬂesﬂuﬂdu
Smal-PFGE fiinnmifendoeiu (Smal-N, O 1az P) nazianuail SCCmee V gnuen ldangiiv 5 @7
(5%) damnnd 3 au (1.5%) uawf{gmqﬁm 1 AU (1%) 1az MRSP ST,183 -Smal-A-V d@1134en 18

Y ¥ 9
VNGV 2 1 (2%) aziinegiiv 2 au (2%) Taeie MRSP ST, 181 uag 183 Wuuen laangivuazy

2 v A4 o Yy a w & ' A o2 A ag ~
Aesgiviodeluthufedrdunezie MRSP voduaaz ST udasglunuateniuwinlefouen
Y
iilloun uena Nt MRSP ST,169 11ag 178 WU SCCmec TI-I 1Az V awaiay dmnsoguen 1aain
qiiv 1 @2 uazdaaunnd 1 au Tuuday ST @au MRSP ST duq 'laun ST,55, 111, 114, 116, 121, 125,
g’/ = % Y] 1 1 gld' d' 9 Y v
182 uaz 185 uuimanszaear lugiv ualunwuludnmerdosiugiiv uaz ST,110, 113 uaz 115
Y k2 ' v

amnsouen ldnndaaunndviniu Siuiuveule MRSP fudainadnyazANquazInaIiIEa
Tumsian 18

o v 9

Y Y H 9 F4
%0 MRSSc $112U 10 1F0Ngnineglu Smal, -D vudwnsouen ldnngivsiuau 7 41 dides

U

o [ 4

9 k4
@ J A J '
FUU 2 AU UASTAAULNNY 1 AU uf]ﬂmﬂﬁﬂﬂW’UL%ﬁ)iﬂﬂﬂ’ﬂ 1 gl ll@sfl,l,ﬂ MRSP g MRSSc ‘i’JlIﬁ\‘i
AA v v o A v 9 [ d‘ o dy A
MRSP nuunni1 1 ST INFUIAUATINUAIYLTAAIAINITINEN 21 NUIUUBDIYD MRSSc NUTAY

1 1 d' H 1 j’ d' Y
FTU ﬂymzmmu,amwammuamiumsnﬁ 19 @0 MRSA ST398-Cfi91,,-V VILLEJﬂh],S;])inﬂE‘;fU"U

9 ]
UM | muazﬁmuwm}'l AutuLaaslums19h 20
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LY 9 Ly

' ;4 Y ;4 H Y
M519h 18 T1UFe, guanvuzdaluana 1azgluuunsAve1veuFe methicillin-resistant Staphylococcus pseudintermedius Mon lavngiiv fiaoagaiv

a

6¢

o 4
HasaAUINNY
e SnufuoniaeR Gova) ST, ST, PFGE type SCCmec type ﬂmﬁ”ﬂnmzn1i§ﬂﬂ1 (ﬂ"lﬁlh’f/uﬂﬂwﬂﬁl‘léﬂﬂ‘l (mg/L) nazBuiildidamsaee)
iy daummd Jidvaeiv OXA PEN TET GEN/KAN KAN STR STH* ERY/CLI TMP CHL MUP CIP(>1)  SMX
(>0.25) (>0.125) (>2) 1/>16) 16) (>16) (>2/>0.5) >4) >8) (>256) (>256)
37U, N=83 N=100 N=200 N=100 mecA blaz tet aac(6')-le-aph(2)-la aph(3")-111 ant(6')-la sat4 erm dfrG cat .y, mupR ND ND
34 31 (31.00) 3(1.50) 0 45 131 Ci9l-A WsCCmec,yy, + + +M) + + + + +(B) - + - + +
1 1(1.00) 0 0 45 131 Cfi91-B WscCmee,,,, + + +HM) + + + + +(B) - + - + +
1 1(1.00) 0 0 45 131 Cf91-B WscCmec,,y, + + +HM) + + + + +(B) - + - - +
1 0 1(0.50) 0 45 131 Cfi91-C WscCmec,,yy + + +M) + + + + +(B) - + - + +
1 1(1.00) 0 0 45 131 Cfi91-C WscCmee,,,, + + - + + + + +(B) - + - + +
3 2(2.00) 1(0.50) 0 45 29 Cfi91-C WscCmee,,,, + + +HM) + + + + +(B) + + - + +
1 0 1(0.50) 0 45 29 Cfi9l-C NT + + +(M) + + + + +(B) + + - + +
1 1(1.00) 0 0 55 29 Smal-M v +F +i +HM) + + + + +(B) - + - + +
1 0 1(0.50) 0 110 4 Smal-G v + + +HM) + + + + +(B) + - - + +
1 1(1.00) 0 0 111 5 Smal-C Al + + +K) + + + + +B)§ + - - - +
4 4(4.00) 0 0 112 5 Smal-A Al + + +M),(K) + + + + +(B)§ + - - - +
3 3(3.00) 0 0 112 5 Smal-A Al + + +M) + + + + +B)§ + - - - +
1 0 1(0.50) 0 112 5 Smal-A Al + + +M) + + + + +B)§ + - - + +
1 1(1.00) 0 0 112 5 Smal-A Al + + HM),(K) + + + + +(B),(C) + - + - +
1 0 1(0.50) 0 112 5 Smal-A Al + + +M) + + + + +B)§ + - + + +
1 0 1(0.50) 0 113 6 Cfi91-B WscCmee,,s + + +(M) + + + + +(B) - + - + +
1 1(1.00) 0 0 114 100 Smal-P WSCCmec,yy, + + +HM) + + + + +(B) + - - + +
1 0 1(0.50) 0 115 133 Smal-H v + + +M) + + + + +(B) + - - + +
1 1(1.00) 0 0 116 100 Cfi9I-E WscCmee,,, + + +(M) + + + + +(B) - + - - +
1 1(1.00) 0 0 121 2 Smal-B v + + +HM) + + + + +(B) + + - + -
1 1(1.00) 0 0 125 163 Smal-D A + + +M),(L) + + + + +(B) + - - + +
1 0 1(0.50) 0 169 71 Smal-1 TI-11T + + +(M),(K) + + + + +(B) + - - + +
1 1(1.00) 0 0 169 71 Smal-F 1111 + + +M) + - - - - - - - - -
1 1(1.00) 0 0 178 6 Smal-J v + + +HM) + + + + +(B) + - - + +
1 0 1(0.50) 0 178 6 Smal-K \ + + +(M) + + b + +(B) + - - + +
6 3(3.00) 3(1.50) 0 181 133 Smal-N v : +HM) : i : +(B) ; - - ; ;
2 2(2.00) 0 0 181 133 Smal-O v + + +(M) + + + + +(B) + - - + +
1 0 0 1(1.00) 181 133 Smal-P A\ + + +HM) + + + + +(B) + - - + +
2 2(2.00) 0 0 182 26 Smal-E \ + + +HM) + + + + +(B) + - - + +
1 1(1.00) 0 0 182 26 Smal-E \% + + +M) + + P i +(B) + - i + +
4 2(2.00) 0 2(2.00) 183 191 Smal-A \Y% + + +(M) + + + + +(B) + - - + +
2 2(2.00) 0 0 185 103 Smal-N WscCmec,yy + +HM) - - - - - - - - - +
n°1u’ml‘%a“7iw’wml’m 83 83 81 81 80 80 80 80 39 46 3 69 81
(%’aﬂa:) (100) (100) (97.59) (97.59) (96.38) (96.38) (96.38) (96.38) (46.98) (55.42) 3.61) (83.13) (97.59)

4 o . z . . o -
MRSP WnFeuanind1i5uaee vancomycin, rifampicin, linezolid, fusidic acid, quinupristin/dalfopristin 11 tiamulin.; +, WaUN; -, waaw; ND, hildnageudemsnidudes; NT, liawisadaswunwsiald; A1, Tn151/51n9ue4 class A mec complex t1ag type 1 cer; A, 1515109 v04 class

Py

.2 o o d g o " - 2 W Fy o
A mec complex H11T1; 4UFIN, MRSP ST7181 (ST4133) tiag ST7183 (ST4191) uen ldnngifvnasdidssgiviiendaluuidediu; *insis §guedtu sad drumaiinlulasuersd; 1imsasramiduassud hifinsuaniesnveanisaesn; suaninaaunia inducible clindamycin resistance



o

M k4 k4 k4 H
Ms1eh 19 Sude, quanvuzdluana taz3UuuunsAee1veule methicillin-resistant Staphylococcus schleiferi subsp. coagulans Men 1d1n

o Y zﬂy o [ o
FUU ALASIFUY LASTAINNY
N 3 Z vy v o F Ao  Z o deava Z
Sunuiueniyeld (Fevaz) wdnyurnsao (M lFulanadnfes (mg/L) wazduimlminansnes)
fuide PFGE SCCmec
. . . V2 . OXA PEN TET GEN/KAN KAN STR STH ERY/CLI MUP CIP SMX
quv ANWNNY NABITUY type type
(>0.25) (>0.125) >2) (>1/>16) (>16) (>16) * (>2/>0.5) (>256) 1) (>256)
aac(6')-le-aph(2')- aph(3')-
39U, N=83 N=100 N=200 N=100 mecA blaz tet ant(6')-la sat4 erm mupR ND ND
la m
5 5(5.00) 0 0 A \% + +K)
2 1(1.00) 1(0.50) 0 A A% + +K) +
1 1(1.00) 0 0 B v + +
4 4(4.00) 0 0 C \% + +
1 1(1.00) 0 0 C \'% + +K) +
2 0 1(0.50) 1 (1.00) D \% + + +0) + + + +(B)
1 0 0 1(1.00) D v +f + +0) + + + + +(B),(C) +
1 1(1.00) 0 0 D v + + +O) + + + + +B) +§ + +
1 0 1(0.50) 0 D v + +K)
1 0 1(0.50) 0 D \'% + +
4 4(4.00) 0 0 D \% + + +0) + + + + +B) +§
2 2(2.00) 0 0 D v + + +K),(0) + + + + +B) +
1 1(1.00) 0 0 D Y + +1 +K)
. £ 4
sunudeiliwanin 26 13 20 8 10 10 10 10 8 1 8
(%'mmx) (100) (50.00) (76.92) (30.76) (38.46) (38.36) (38.46) (38.46) (30.76) (3.84) (30.76)

& @
MRSSc v!mmauﬁmmm"hiuwam chloramphenicol, trimethoprim, vancomycin, rifampicin, linezolid, fusidic acid, quinupristin/dalfopristin 2% tiamulin.

' y o X - - 5 Py o Ay \ Z -
+ HauIn; -, waay; ND, i ldnaaeudiomsuiguaee ; *insisinguesdu sas dromaiia lulasuersd ;+ e ldmnanau linaainishesn oxacillin

o - 2 W
§ Im5151n9U0BYU mupR uATIAT mupirocin MIC = 2 mg/L ;  #@AIN5A0E penicillin 1@ 1WUMTU510U08Y blaZ
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Y o f v a { f g . { LY g Y] [ 4
M519h 20 T1OUFe, guanEuLF Tuana 1ez3UuUUNIABE1VEUTE methicillin-resistant Staphylococcus aureus Men Idn1giiy dineagiiv nazdaaunng

Q

) 4 X o ] V4 X o 3 .ava X
Fuinenide 18 (No.) AUANYULNITADY) @ lnlanainfes (mgL) nazduiihliiiamsaes)
LRITRIY]
2z V2 PFGE SCCmec
1% . . . Hragy MLST OXA PEN TET GEN/KAN KAN STR CLI TIA TMP CHL MUP CIP SYN
qu ANINNY . type type
quy (>0.25) (>0.125) (>2) (>1/>16) (>16) (>16) (>0.5) (NA) (>4) >8) (>256) 1) >2)
W aac(6')-le-aph(2')-
N=100 N=200 N=100 mecA blaZ tet ant(4')-la ant(6')-la Inu(B) Isa(E) dfird fexA mupR ND ND
N=4 la
2 0 2 (1.00) 0 398 Cfil v + + +(L),(M) + + + + + + - - + +
1
1 0 0 398 Cfr91 v + + +(L),(M) + + + + + + + + + +
(1.00)
1 0 1(0.50) 0 398 Cfi9l \% + + +(L),(M) + + + + + + + - + +
0 4 day
S i
4 4 4 4 4 4 4 4 4 2 1 4 4
HAUIN
(%’afmz) (100) (100) (100) (100) (100) (100) (100) (100) (100) (50.00) (25.00) (100) (100)

Fl Fl
1¥0 methicillin-resistant S. aureus nm%uﬁmmm‘lﬁumm erythromycin, vancomycin, rifampicin, linezolid {ta¢ fusidic acid.
wmy v o A
+ WALIN; -, kaay; ND, 1 ldnadoudlenmsysuase

NA, lusimssreanualumsutlana
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Dice (OpLO 50%) (Tol 1.5%+1.5%) (H+0.0% $>0.0%) [0.0%-100,0%]

Smal-PFGE Smal-PFGE
MRSP strain Origin Site MLST-4  MLST-7  PFGE SCCmec type Antimicrobial resistance profile
2 ‘3 e 2 group
VMCU 6312/A13 D ID 39 N 5 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
i VMCU 5812/A16 D ID 40 N 5 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
VMCU 5912/A116 D ID 41 G 5 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
VMCU 6012/A146 D ID 45 P 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
- VMCU 6112/AK9 D ID 56 G 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
VMCU 6212/AK23 D ID 59 P 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
VMCU 5712/AK5 D ID 56 N 5 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
VMCU 5312/VA26  V ID 26 N 5 112 A SCCmiec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-CIP-SMX
VMCU 5512/A11 D ID 47 P 5 112 A SCCniec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-SMX-MUP
VMCU 5412/VB16 V. ID116 N 5 112 A SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-CIP-SMX-MUP
VMCU 6712/AQ17 D ID 82 N 191 183 A SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
; . VMCU 6512/AQ25 O 1D 100 N 191 183 A SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 6612/AQ30 O 1D 99 N 191 183 A SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
“ VMCU 6812/AH22 D ID 38 P 191 183 A SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 6412/AH1 D ID 35 N 2 121 B SCCmec V OXA-PEN-TET-GEN-KAN-STR-TMP-CHL-CIP
VMCU 5612/AM33 D ID 64 P 5 111 C SCCmec Al OXA-PEN-TET-GEN-KAN-STR-ERY-CLIi-TMP-SMX
.~ VMCU 4812/AP54 D ID 77 N 163 125 D SCCmec A OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7012/AM6 D ID 61 P 26 182 E SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7112/AM35 D ID 65 N 26 182 E SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7212/AM21 D ID 63 N 26 182 E SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX-MUP
VMCU 8312/AM25 D ID 63 B 71 169 F SCCmec 11-111 OXA-PEN-TET-GEN-KAN
VMCU 6912/VA36 V ID 36 N 4 110 G SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 8212/VB62  V ID 162 N 133 115 H SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 11312/VB66  V ID 166 N 71 169 I SCCmec 11-111 OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 5012/VA77 V ID77 N 6 178 J SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 4912/AEI D 1D 30 N 6 178 K SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 4512/A2 D ID1 P 103 185 L WSCCmecsy9s  OXA-PEN-TET-SMX
VMCU 4612/B5 D ID2 N 103 185 L WSCCmecss9s  OXA-PEN-TET-SMX
VMCU 5112/AP47 D ID 76 P 29 55 L SCCmec V TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 7612/AQ45 D ID 85 P 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7412/VB45  V ID 145 N 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7512/VB98  V ID 198 N 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7712/VA82  V D 82 N 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 8112/A114 D ID 40 G 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7312/AT21 D ID 100 P 133 181 M SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7912/AP64 D ID 70 P 133 181 N SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 8012/AP84 D ID 77 P 133 181 N SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 7812/AP20 O D91 N 133 181 o SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
VMCU 4412/AP11 D D69 N 100 114 o WSCCmecsps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CIP-SMX
Salmonella Braenderup H9812

o A Aa

' Y Y ¥
E‘ljﬁ 6 Llﬁﬂ\‘]g’ﬂLL‘U‘UﬁTﬂWNWHDM@ﬂL@uL@ﬂI@@L%@ MRSP 9100151 Smal-PFGE ‘i’Jilﬂ‘lJﬂmaﬂ‘me‘Vleuﬁﬂ‘i‘imm%gﬂ!mﬂﬂﬁﬁﬂﬂ'l
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CHr31-PFGE
MRSP strain Origin Site MLST-4 MLST-7 PFGE SCCmec type Antimicrobial resistance profile
group
[ U N SO NS W
VMCU 3212/AQ16 D D82 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0712/A139 D D4 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2912/AQ8 D D79 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU3012AQ12 D IDS0 P 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 3512/AK2 D D55 P 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0312/U4 D IDIS N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0812/AC1 D D25 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2212/AD1 D D28 N 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2512/A155 D D46 G 131 45 A WSCCmecsyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU I512AHI0 D D36 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU3812AM43 D D65 G 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1612AH23 D D38 G 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2812/4K39 D ID60 P 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 3112/A118 D IDSI N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU $212/AH16 D D37 P 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0512/A113 D D4 G 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1012AK12 D ID57 N 131 45 A WSCCmecssps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1712/AK16 D D58 N 131 45 A WSCCmecssys  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 11127AK30 D D60 G 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0612/A125 D D42 N 131 45 A WSCCmecsyype  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0212/VBT1 V. D171 N 131 45 A WSCCmecsygs  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1312/A114 D D50 N 131 45 A WSCCmecssype  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2612/A125 D D52 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 3412/AP6 D ID6s N 131 45 A WSCCmecgys  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU3312/aM38 D ID6S P 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
I VMCU 2012/VB4 VD14 N 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 2712/A147 D D45 G 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1212/A17 D D4 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 0112/A128 D IDS3 N 131 45 A WSCCmecss  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU2112VBS§ D IDIS8 N 131 s A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1812/A16 D D48 P 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU2312AHI2 D ID36 P 131 s A WSCCmecssps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU2412AHI9 D D37 N 131 45 A WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1912aMII D ID61 G 131 45 A WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 1212/AP62 D D6 N 131 45 B WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-SMX
__E VMCU 0412/AP65 D D70 P 131 45 B WSCCmecsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU4712VA23 D D23 N 6 13 B WSCCmecsrps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 4112/VAS vV D8 N 29 45 c WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CHL-CIP-SMX
VMCU 3712/VB31 V. D13 N 131 45 c WSCCmecssyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX
VMCU 3912/AHIS D ID37 P 2 45 c WSCChmiccsyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CHL-CIP-SMX
VMCU 4012/54 D IDIS N 29 45 c WSCCmecspe  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CHL-CIP-SMX
VMCU4312aM27 D ID64 N 100 116 € WSCCmecgyyps  OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CHL-SMX
— VMCU4212VBS§ ~ V IDIS8 N 29 45 c NT OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-TMP-CHL-CIP-SMX
1 ImEn VMCU 3612/AK20 D ID59 N 131 45 c WSCCmecss 05 OXA-PEN-GEN-KAN-STR-ERY-CLI-CHL-CIP-SMX

_ 2/
man \1 | TR A Salmonella Braenderup H9812
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Dice (Opt0.50%) (Tol 1.5%-1.5%) (H>0.0% S>0.0%) [0.0%-100.0%]

Smal-PFGE Smal-PFGE
MRSSc strain Origin Site PFGE SCCmec type Antimicrobial resistance profile
- group
2 g £ g : T
VMCU 8412/A11 D 1D 39 N A SCCmec V OXA-TET
VMCU 8512/A19 D ID 40 G A SCCmec V OXA-TET
VMCU 8612/A115 D ID 42 N A SCCmec V OXA-TET-SMX
VMCU 8712/AK3 D 1D 56 N A SCCmec V OXA-TET
VMCU 8812/AK22 D ID 59 P A SCCmec V OXA-TET
VMCU 8912/AM36 D ID 65 N A SCCmec V OXA-TET
I VMCU 9012/VB65 v ID 165 N A SCCmec V TET-SMX

VMCU 9112/AT24 D 1D 100 P B SCCmec V OXA-PEN
VMCU 9212/AH17 D ID37 P C SCCmec V OXA-SMX
VMCU 9312/AH27 D 1D 38 G c SCCmec V OXA-SMX

! VMCU 9412/A126 D ID 52 N c SCCmec V OXA-TET-SMX
VMCU 9512/A17 D 1D 40 P (6 SCCmec V OXA-SMX
VMCU 9612/A117 D 1D 42 P (¢ SCCmec V OXA-SMX
VMCU 9712/068 (0] ID 68 N D SCCmec V PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 9812/VAI1 A% ID 11 N D SCCmec V OXA-PEN
VMCU 9912/VB3 Vv ID 103 N D SCCmec V OXA-TET
VMCU 10012/01 O ID1 N D SCCmec V OXA-PEN-TET-KAN-STR-ERY-CLI
VMCU 10112/VB83 v ID 183 N D SCCmec V OXA-PEN-TET-KAN-STR-ERY-CLI
VMCU 11412/AQ43 D ID 85 P D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-CIP-SMX
VMCU 10212/A128 D 1D 43 N D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 10312/A142 D ID 44 N D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 10412/A149 D ID 45 N D SCCmec V OXA-PEN-TET
VMCU 10512/A162 D ID 46 P D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 10612/AM18 D ID 63 N D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 10712/AM4 D ID 61 N D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
VMCU 10812/AM12 D ID 64 G D SCCmec V OXA-PEN-TET-GEN-KAN-STR-ERY-CLI-MUP
Salmonella Braenderup H9812
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Cfr91-PFGE

31U 9 uaaagduuvaneiy

o

L
WU

A A

yoanLo

MRSA strain Origin

VMCU 10912/AF1 D
VMCU 11012/VB50 Vi
VMCU 11112/VB51 p4

VMCU 11212 /VB77 v

Salmonella Braenderup H9812

£§l o J L o QU &J
ULUDNFD MRSA 91011301 Cfi91-PFGE 5’)1IﬂﬂﬂmﬂﬂHﬂ!Z‘l’n\iwu‘ljﬂiimtﬁzgﬂLﬁJiJﬂ'liiﬂE]Eﬂ

ID 150

ID 151

D177

Site

45

MLST

398

398

398

398

SCCmec type

SCCmecV
SCCmec V
SCCmec V

SCCmec V

Antimicrobial resistance profile

OXA-PEN-TET-GEN-KAN-STR-CLI-CHL-TMP-CIP-SYN-TIA-MUP
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UIUTI 100
MRSP ST45 and MRSSc 5 (5%)
MRSP ST112 and MRSSc 3 (3%)
MRSP ST181 and MRSSc 1 (1%)
MRSP ST45, ST182 and MRSSc 2 (2%)
MRSP ST169, ST182 and MRSSc 1 (1%)
MRSP ST45, ST112/ST181 and MRSSc 1 (1%)
MRSP ST45 and ST112 1 (1%)
MRSP ST45 and ST114 1 (1%)
MRSP ST45 and ST181 1 (1%)
MRSP ST111 and ST116 1 (1%)
MRSP ST125 and ST181 1 (1%)
MRSP ST133 and ST181 1 (1%)
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Nuvee Prapasarakul*, Padet Tummaruk, Juthamas Klinwichit, Anchana
Singchan, Assawanan Srithananchai and Tongchai Chalermchaikit (2010).
Surveillance of antimicrobial-resistant rate of Escherichia coli isolated from
pigs in 7 provinces in Thailand. The Journal of Thai Veterinary Medical
Science Association Under The Royal Patronage. 1-3(61), 1-10.

Nuvee Prapasarakul*, Passana Muangkong, Pitikarn Bumpenpol,
Mutchamon Kaewparuehaschai, and Pattarat Chanchaithong. (2010)
Identification of canine coagulase-positive staphylococci and effects of
cephalosporin treatment to their susceptibility levels. Journal of Thai
Veterinary Practitioner. 22, 18-30.

Prapasarakul N.*, Tummaruk P, Niyomtum W, Tripipat T, and
Serichantalerg O. (2010) Virulence Genes and Antimicrobial Susceptibilities
of Haemolytic and Non-Haemolytic Escherichia coli Isolated from Post-
Weaning Piglets in Central Thailand. Journal of Veterinary Medical Science.
72, 1603-1608. IF 0.85

Chompoonek Yurayart, Ariya Chindamporn, Sanipa Suradhat, Padet
Tummaruk, Susumu Kajiwara and Nuvee Prapasarakul* (2011)
Comparative analysis of the frequency, distribution and population sizes of
yeasts associated with canine seborrheic dermatitis and healthy skin.
Veterinary Microbiology. 148, 356-362. IF 3.23

Nuvee Prapasarakul*, Kittitat Lugsomya, Sirilak Disatian, Thawat
Lekdumrongsak, Wijit Banlunara, Prugsawon Chetanachan, and David J.
Hampson. (2011) Faecal excretion of intestinal spirochaetes by urban dogs,
and their pathogenicity in a chick model of intestinal spirochaetosis.
Research in Veterinary Science. 91(3), 38-43. IF 1.8

Pattrarat Chanchaithong and Nuvee Prapasarakul* (2011) Biochemical
Markers and Protein Pattern Analysis for Canine Coagulase-Positive
Staphylococci and Their Distribution on Dog Skin. Journal of

Microbiological Methods. 86 (2), 175-181.1F 2.3
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Nuvee Prapasarakul®*, Chaiwat Pulsrikarn, Taksa Vasaruchapong, Pisin
Lekcharoen, Pattrarat Chanchaithong, Kittitat Lugsomya, Nitiwadee
Keschumras, Natthakarn Thanomsuksinchai, Kanittha Tanchiangsai, and
Padet Tummaruk. (2012) Salmonella serovar distribution in cobras (Naja
Kaouthia), snake feeds and farm worker at Queen Saovabha Snake Park,
Thailand. Journal of Veterinary Diagnostic and Investigation. Vol. 24,
Number 2, 288-294. IF 1.56

Metta Makhanon - Padet Tummaruk - Pacharee Thongkamkoon - Roongroje
Thanawongnuwech - Nuvee Prapasarakul*(ZOIZ) Comparison of detection
procedures of Mycoplasma hyopneumoniae, Mycoplasma hyosynoviae and
Mycoplasma hyorhinis in lungs, tonsils and synovial fluid of slaughtered
pigs and their distributions in Thailand. Tropical Animal Health and
Production. 44, 31-38. IF 1.1

Kittitat Lugsomya, Padet Tummaruk, David J. Hampson and Nuvee
Prapasarakul (2012) Development of a modified selective medium to
enhance the recovery rate of porcine intestinal spirochaetes from faeces.
Letters in Applied Microbiology. 54, 330-335. IF 1.8

Yurayart, Chompoonek; Nuchnoul, Noppawan; Moolkum, Pornsawan;
Jirasuksiri, Supittcha; Niyomtham, Waree; Chindamporn, Ariya; Kajiwara,
Susumu; Prapasarakul, Nuvee Antifungal agent susceptibilities and
interpretation of Malassezia pachydermatis and Candida parapsilosis
isolated from dogs with and without seborrheic dermatitis skin. (2013)
Medical Mycology. 51(7):721-30. IF 2.45

Perreten V, Chanchaithong P, Prapasarakul N, Rossano A, Blum SE, Elad
D, Schwendener S. Novel pseudo-staphylococcal cassette chromosome mec
element (JSCCmec57395) in  methicillin-resistant  Staphylococcus
pseudintermedius ~ CC45.  Antimicrob  Agents  Chemother. 2013
Nov;57(11):5509-15. IF 4.65

Chanchaithong, Pattrarat; Perreten, Vincent; Schwendener, Sybille;
Tribuddharat, Chanwit; Chongthaleong, Anan; Niyomtham, Waree;

Prapasarakul, Nuvee*. (2014) Strain typing and antimicrobial
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8.3.8

susceptibility of methicillin-resistant coagulase-positive staphylococcal
species in dogs and people associated with dogs in Thailand. J Applied
Microbiol. 117, 572-586.

Nuvee Prapasarakul* (2010) Trend of porcine bacterial pathogen reacted to
antimicrobials in Thailand. Pig Focus Asia 2010. (Invited speaker: Epub) 5
pages (Eng)

Nuvee Prapasarakul* (2010) How to write a case report. The Journal of
Thai Veterinary Practitioners, (22) 2, 65-72.

Wandee Sirichokchatchawan, Thongchai Chaleomchaikit, and Nuvee
Prapasarakul* (2012) Probiotics: A Chance as Feed Additive in Pig
Industry. The Journal of Thai Veterinary Medical Science Association under

the Royal Patronage. 4-6(62), 1-12.

Rachadapisek Sompod Fellowship (Young researcher grant), 2003-2004
Rachadapisek Sompod Fellowship, 2004-present

Fellowship of CNK Foundation, 2003- present

Faculty of Veterinary Science supporting fund, 2003- present.

The Thailand research grants 2005

Crawford fellowship foundation, Australia 2006

The Thailand research grants 2008-2012

The Royal Golden Jubilee Ph.D. Program 14/6 2012-2015

8.4 F1IANUIVY

8.4.1

Association

8.4.2
2013

8.4.3

Thailand.

8.4.4

Commendable Research Award 2006, Thai Veterinary Medication

Best Research Award, International Congress of Veterinary Science, 38th,

Very good research Award 2013, Ratchadapisek Sompoch scholarship,

Best Research Award, 2014, VPAT Regional Veterinary Congress
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The annual congress of 129th Japanese Society of Veterinary Science,
Yogohama (2000) Title: Prevalence and Isolation of canine intestinal
spirochetes isolated in Japan.(Oral)

The annual congress of 131st Japanese Society of Veterinary Science,
Ibaraki.(2001) Title: Biochemical and genetic classification of canine
intestinal spirochetes isolated in Japan. (Oral)

The 12th annual conference of Japanese animal science. (2001) Title:
Identification and serological classification of canine intestinal spirochetes.
(Oral)

The annual conference of Japanese society of bacteriology. Yogohama.
(2002) Title: Genetic and biochemical classification of 29 canine intestinal
spirochetes isolated in Japan (Oral)

The annual congress of 133rd Japanese Society of Veterinary Science,
Tokyo (2002) Title: In vitro activites of 24 antimicrobial agents against
Japanese canine intestinal spirochete isolates. (Oral)

The Japanese society of mycology. Ibaraki (2002) Title: Characterization of
29 canine intestinal spirochetes isolates from Japan. (Oral)

The annual congress of 135th Japanese Society of Veterinary Science.
Tokyo.(2003) Title: A new point mutation at 2062 base position on 23S
rDNA affecting tylosin resistance of canine intestinal spirochetes. (Oral)

The International Pig Veterinary Society Congress. U.S.A. (2002) Title:
Genetic and serological characterization of Japanese canine intestinal
spirochetes. (Poster) Title: Genetic classification of canine intestinal
spirochetes isolated in Japan. (Poster)

The International Pig Veterinary Society Congress. Germany. (2004) Title:
In vitro activities of antimicrobial agents against B. hyodysenteriae isolated
from pigs with recurrent dysentery in Thailand. (Poster) Title: Alternative
antimicrobials in the nutrition of post weaning piglets: Impacts on feed
intake, growth rate, feed conversion and mortality rate. (Poster) Title:

Alternative antimicrobials in the nutrition of post weaning piglets: II Impacts
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8.5.12

8.5.13

on histopathology and number of Escherichia coli and Bacillus spp. in feces
and small intestine. (Poster)

The 30th annual conference of Thai Veterinary Medical Association (2004)
Title: Effect of colistin feed additive to minimal inhibitory concentration of
E. coli isolated from nursery pig. (Oral) Title: Subtherapeutic dose of colistin
inducing antimicrobial resistance in E. coli (Oral) Title: Isolation and
prevalence of Brachyspira hyodysenteriae in 7 provinces of Thailand
(Poster) Title: Efficacy of colistin and bacitracin combination for treatment
and control of colibacillosis in nursery pig. (Poster) Title: Isolation and
prevalence of canine intestinal spirochetes in Thailand. (Poster) Title:
Comparison of in vitro activities of 16 antimicrobial agents against
Escherichia coli isolated from pig with diarrhea and healthy pig. (Poster)
Title: Efficacy of the test kit(Vet Smart ®) for detection of Avian influenza
(Poster)

The annual conference of Faculty of Veterinary Science, Chulalongkorn
University. (2005) Title: Classification of canine intestinal spirochete using
Sodium Dodecyl Sulfate- PolyAcrylamide Gel Electrophoresis(SDS-PAGE).
(Oral, Poster)

The 31th annual conference of Thai Veterinary Medical Association (2005)
Title: Comparison of in vitro sensitivity of pathogenic and non-pathogenic
Escherichia coli isolated from piglets. (Poster) Title: Evaluation of
susceptibility and specificity of Vet-Smart AIV Ag for diagnosis of avian
influenza virus (H5N1). (Poster) Title: Brachyspira pilosicoli isolated from
dogs in Thailand: first report. (Oral) Title: Pathogenicity of the Thai canine
Brachyspira pilosicoli in a dia old chick. Title: Surveillance of Escherichia
coli resistance in 7 provinces in Thailand. (Poster) Title: Prevalence of
Escherichia coli containing virulence-associated genes in post weaning pigs.
(Oral)

The 2nd Asian Pig Veterinary Society congress. (2005) Title: In vitro
sensitivity of pathogenic Escherichia coli and non-pathogenic Escherichia

coli against 16 antimicrobial agents. (Oral) Title: Prevalence of vilirent
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8.5.16

8.5.17
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factors among hemolytic and non-hemolytic E. coli isolated from post
weaning piglets in Thailand. (Oral) Title: The efficacy of colistin and
bacitracin combination on number of enteric bacteria and some productive
traits in post-weaning piglets. (Oral) Title: The prevalence and biochemical
properties of Brachspira hyodysenteriae in Thailand. (Poster)

The AHAT/BSAS International Conference. (2005) Title: Pathogenicity of
the Thai canine Brachyspira pilosicoli in a day-old chick model. (Poster)

The international veterinary pig society congress. Denmark (2006) Title:
Identification of Brachyspira pilosicoli isolated from dogs in Thailand. Title:
In vitro sensitivity of porcine respiratory pathogens against
Tiamulin/Amoxicillin combination. Title: Difference of resistant rate
between piglets and sows to 5 antimicrobial agents

The 2nd Symposium of the Asian Zoo and Wildlife Medicine and the 1st
Workshop on the Asian Zoo and Wildlife Pathology. (2006) Title:
Salmonella and Brachyspira surveillance in feces of wild-caught snakes in
Thailand. (Oral)

The 32th annual conference of Thai Veterinary Medical Association (2006)
Title: Surveillance of secondary infection bacteria in dogs with viral
infections Title: Classification of canine intestinal spirochetes by glutamate
dehydrogenase gene (GDH) sequence analysis (Oral) Title: Experimental
study on minimal inhibitory concentration of 5 antimicrobial agents to
porcine respiratory bacterial pathogens Title: Salmonella and Brachyspira
surveillance in feces of wild-caught in Thailand (Oral) Title: Synergistic
efficacy of tiamulin/doxycycline combination to porcine respiratory bacterial
pathogens.

The 32th annual conference of Thai Veterinary Medical Association (2007)
Title: Isolation and classification of Malassezia sp. isolated from atopic and
healthy dog Title: Comparative study of DNA extraction of Malassezia yeast
Title: In vitro sensitivity of 6 antimicrobials against secondary bacteria in
dog with viral infection Title: Comparative study of Salmonella prevalence

in wild caught and farm snakes
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8.5.24
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The 20th IPVS Congress, Durban, South Africa (2008) Title: Efficacy of
tiamulin/colistin against Enterotoxigenic Escherichia coli (ETEC) and
Salmonella isolated from pigs with diarrhoea.

World Congress of Veterinary Dermatology 6th, Hongkong (2008) Title:
Isolation and Identification of Malassezia sp. Isolated from Atopic and
Healthy Dogs in Thailand

VPAT Regional Veterinary Congress 3rd (2009) Title: Concurrent habitate
of Candida parapsilosis and Malassezia pachydermatis on dog skin Title:
Confirmation of Staphylococcus pseudintermedius isolated from nasal
membrane of dogs in Thailand

Asian Pig Veterinary Society 3 congress, Tsukuba, Ibaraki, Japan (2009)
Title: Preliminary Study of Porcine Mycoplasma Incidence in Thai Pig
Farms Title: Confirmation of phenotypic and genotypic similarities of
Brachyspira pilosicoli isolated from human and animals (oral) Title: The in
vitro florfenicol efficacies against porcine pathogenic bacteria

Asian Pig Veterinary Society 4th Congress, Pattaya, Thailand (2011) Title:
Comparative study of bactericidal efficacy between VIRUNIP and VIRKON
S against Brachyspira hyodysenteriae Title: In vito susceptibility study of
two porcine mycoplamas isolated from lung lesions of slaughtered pigs in
Thailand. 2011

WSAVA, Jeju, Korean (2011) Title: The distribution and co-existance
among coagulase-positive staphylococci at different anatomical sites on dog
skin Title: High skin carriage of canine methicillin resistant coagulase-
positive staphylococci on dog skin during cephalexin monohydrate treatment
The 21th IPVS Congress, Jeju, South Korean (2012) Title: COMPARATIVE
DETECTION OF BACTERIA ASSOCIATED COLITIS USING
SELECTIVE MEDIA AND MULTIPLEX PCR

The 17" Federation of Asian Veterinary Associations (FAVA) Congress
(2013) Title: Efficacy of enrofloxacin against methicillin-resistant

Staphylococcus schleiferi subsp. coagulans isolated from dogs
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The 38" International Conference in Veterinary Science (2013) Title:
Incidence of Cryptococcus neoformans from pigeon droppings in Bangkok
and Nakhonpathom province, Thailand, during 2012 Title: Identification and
distribution of Malassezia sp. from staff skin in a veterinary teaching school
Title: A preliminary study of porcine lactic acid bacterial identification using
whole-cell protein profiles

The 31" World Veterinary Congress (2013) Title: Dogs and dog-associated
people in Thailand shared common and various clones of methicillin-
resistant coagulase-positive staphylococci (oral)

Asian Pig Veterinary Society 4th Congress, Pattaya, Thailand (2013) Title:
Combination effect of colistin/halquinol against porcine intestinal bacteria
isolated from commercial farms in Thailand Title: Combination effect of
tiamulin/doxycycline against porcine respiratory bacteria isolated from
commercial farms in Thailand Title: Reduction of bacterial contamination
using organic releasing chlorine (VIRUSNIP®) in sanitary process of Thai
pig farm: a field trial. (oral)

VPAT Regional Veterinary Congress 8" (2014) Title: Mutual colonization of
yeasts associated canine seborrheic dermatitis enhancing biofilm production
and antifungal resistance (oral)

The 22th IPVS Congress, Jeju, South Korean (2014) Title: A possibility of
Escherichia  coli  plasmid reducing following flavophospholipol
administration in conventional pig farms

The 18th Federation of Asian Veterinary Associations (FAVA) Congress

(2014)
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April 1-30, 2002: Exchange scholar, Department of Bacteriology, Juntendo University,
Tokyo, Japan.

1999-2001: Postdoctoral fellow, Department of Microbiology and Infectious Diseases,

University of Calgary, Alberta, Canada.

1994-1999: Ph.D. student, Department of Microbiology and Immunology, Finch
University of Health Sciences/The Chicago Medical School, North
Chicago, Illinois, USA. (Rosalind Franklin University of Medicine and

Science)

1987-1993: M.D., Faculty of Medicine-Siriraj Hospital, Mahidol University, Bangkok,

Thailand.
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6.1  Luiseiviiateudn : Fewasice Ui mswenns uazunasnudounaq lumnu s 1)
6.1.1 Srifuengfung S, Tribuddharat C, Chokephaibulkit K, Comerungsee S.
Fluoroquinolone resistance in Streptococcus pneumoniae from a university
hospital, Thailand. ] Med Assoc Thai. 2010 Nov;93 Suppl 5:S35-9.
6.1.2 Srifuengfung S, Chokephaibulkit K, Tribuddharat C, Comerungsee S. A
description of antimicrobial susceptibility of Streptococcus pneumoniae-
Siriraj Hospital, Thailand: 2008. J Med Assoc Thai. 2010 Nov;93 Suppl
5:827-34.
6.1.3 Tribuddharat C, Polwichai P, Champreeda P, Srifuengfung S. The
sequence of pbp2b from penicillin-resistant Streptococcus pneumoniae in
Thailand. J Med Assoc Thai. 2010 Nov;93 Suppl 5:S16-26.
6.1.4 Jariyasethpong T, Tribuddharat C, Dejsirilert S, Kerdsin A, Tishyadhigama

P, Rahule S, Sawanpanyalert P, Yosapol P, Aswapokee N. MRSA carriage
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6.2.5

6.2.6
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6.2.8

6.2.9

6.2.10
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in a tertiary governmental hospital in Thailand: emphasis on prevalence and
molecular epidemiology. Eur J Clin Microbiol Infect Dis. 2010
Aug;29(8):977-85.

Thapa B, Tribuddharat C, Srifuengfung S, Dhiraputra C. High prevalence
of bla(OXA)-23 in oligoclonal carbapenem-resistant Acinetobacter
baumannii from Siriraj Hospital, Mahidol University, Bangkok, Thailand.
Southeast Asian J Trop Med Public Health. 2010 May;41(3):625-35.

Naenna P, Noisumdaeng P, Pongpech P, Tribuddharat C. Detection of
outer membrane porin protein, an imipenem influx channel, in Pseudomonas
aeruginosa clinical isolates. Southeast Asian J Trop Med Public Health.

2010 May;41(3):614-24.

(%

Aaa :

Characterization of plasmid-borne AmpC beta-lactamase in Gram-negative
bacteria.

Enzyme kinetics analyses of metallo-beta-lactamases, IMP-14 and IMP-15,
from Pseudomonas aeruginosa.

Production of antibodies against an imipenem outer membrane influx
channel, OprD, protein from Pseudomonas aeruginosa.

Molecular typing of pan-drug resistant nosocomial pathogens: Acinetobacter
baumannii and Methicillin-resistant Staphylococcus aureus (MRSA).
Characterization of Community-acquired Methicillin-resistant
Staphylococcus aureus (CA-MRSA) Thai isolate.

Fluoroquinolone resistance via gyr4 and gnrA genes in Escherichia coli.
Study of Extended-spectrum beta-lactamases (ESBLs) in Gram-negative
bacteria.

Study of the Integron element, a multiple antibiotic resistance gene capturing
elements, and their horizontal gene transfer in Gram-negative bacteria.
Typing and immunological study of Leptospira interrogans.

Molecular epidemiology of multi-drug resistant nosocomial pathogens.
Research coordinator of the CDC (USA) funded project (2006-2009): Avian

Influenza Research Project: at human-animal interface.
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7.2.1 Larcerda CMR, Disatian S, Orton EC. Differential protein expression
between normal, early -stage, late-stage myxomatous mitral valve from dogs.
Proteomics 2009;3(12):1422-1429
7.2.2 Disatian S, Lacerda C, Orton EC. Tryptophan hydroxylase 1 expression is

increased in phenotype-altered canine and human myxomatous mitral valves.

J Heart Valve Dis 2009;19(1):71-78
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Scruggs SM, Disatian S, Orton EC. Serotonin transmembrane transporter
expression is down-regulated late-stage canine degenerative mitral valves. J
Vet Cardio 2010;12(3):163-169.
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