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CHAPTER 1

INTRODUCTION

Staphylococcus . \ : ci. Two major groups of

Staphylococcus — spp. ococcus spp. (CPS) and

and contact with skin™ ) kil [ tions iakee ) . In dogs,

Staphylococcus BlreusS ) ér :, hylaceecus. sseud)intermedius (S(P))) are major

flora of the skin and muco e Mz > of ski ection including wound
infection such as surgi  infe ion, Py : L titis externa in dogs (Hill et

al., 2006).

were reported.with | g frequency of methicillin-resistant.Staphylococcus aureus
(MRSA) (Pak -w , r etal., 2005; Anzai et al.,
1996; Hartmann ga , ﬂ2005; Lee, 2003) and

methicillin-resistant S‘apé/ococcus (pseud)IWmed/us (MRS(P)I), (Gortel et al., 1999;

oo B INENINE ';liﬂféi;? i

human and beacause of death i human who have a weaken immune system.

AR R THHAITRHIR

Qf Penicillinase enzyme and the PBP2a. The blaZ gene were encodes beta-lactamase

19 : Voss et

enzyme. More than 90% of staphylococcal isolates now produce penicillinase,
regardless of the clinical setting. The gene for beta-lactamase is part of a transposable

element located on a large plasmid, often with additional antimicrobial resistance genes



(Lowy, 2003). mecA gene is a gene that expresses protein PBP2a (Mascarettii, 2003).
Interestingly, Staphylococcus spp. can exchange mecA gene among different species.

For this reason, MRS(P)!I should be studied as same as the MRSA. MRS(P)| was found

not only in animal or veterinary: 2“ ["but can be found in human who work in
veterinary hospital such as v wéfi In 2008, van Duijkeren et al.
described that veterinany surgeo: ay play AN ortant role for spreading MRS(P)I to

surgery wound in animal

In this study, ( RS 1 3 veteri ry teacl cllmc were screened and
identified. The iso ates ‘ ‘ ' susceptlblllty as well as
studied for beta-lactam St nen , /. sCreening blaZ and mecA genes

using by PCR methg j

ﬂ‘UEJ’JVIWITWEﬂﬂ‘S
ammmmumawmaﬂ



OBJECTIVES

dogs.

L To demonstrate pie 5e.0f ‘~ cA genes in staphylococcal isolates by

PCR method

HYPOTHESIS ' 4. AN
CPS canbei | dogs a ? S \ teria which carry either

At
blaZ or mecA gene J .nu.-'.-‘_
EXPECTED BENEFITS = — f? - -

The prevalence of A-ﬂm‘- heir a St bial susceptibility patterns can be

used as the guildline reatment by \ ailahd, CPS carried either

blaZ or mecA' lf"ﬂ genes that can be

transferred to othet S aphy D "." cus aureus that in the

|

. o i¥
major harmful bactéeria in human. Veterinarians and owners who are colonized with these

bactenﬁay be at ‘sﬁ)r infection with riéthicillin-resistant Stap %)COCCUS aureus
e

e o Bl b oo

way to p ct us from these harmful bacteria.

’QW]NT]‘?WMW]’W]EJ’]@EJ

(MRSA ay be the good



CHAPTER 2

LITERATURE REVIEWS

1‘.-‘

|maTs aﬁd huma

C er‘-aﬁd Wise, 2004).

OCOCCUS SpP, r

Staphyloooéol are the most commonly isolated Micrococcaceae from veterinary

clinical al e differentiated
from mﬁ:ﬂ' cEIolrgl/ a Cﬂrﬁﬂ onsolid media and

they canq"l)e separated from eac@ other by OX|dase test. Mlcrococcbproduces

RS AN A

from clear to purple (Kloo and Bannerman, 1997; Songer and Post, 2004).
Staphylococcal group can produce catalase that converts hydrogen peroxide to

oxygen and water. This enzyme can separate staphylococci from streptococci.



Coagulase, the enzyme that activates thrombin which subsequent conversion of
fibrinogen to fibrin. Some staphylococci produce coagulase (S. aureus, S. intermedius,

S. pseudintermedius, S. delphini, and S. schleiferi subsp. coagulans), while S. hyicus is

variable in coagulase production. (Tabl

Table 2-1 Differentiation among cc -positive staphylococci

ger and Post; 2005)

organ /'// / . Voges-Proskauer test

_ri;""’ F'_j""—
a4
ermedius

o] " be

+

AR AN
'\ %

\ ative; v, variable.

species are found frequently as
etiologic agents of a vaiety : _ an- infections. S. aureus is the most
commonly assogiated (pseud)intermedius is an
important veterinary pathogens. Voges-Proskauer test (Acetoi .,- Juction) is useful for

Y |
gulase-positive  species,

D
ZZT“?TTI“E] TIBMSweIng

1 Staphylococcus aureus#SA

’i] mmmmum'mm L.

be a potential pathogenic Gram-positive bacterium, causing such infections as minor

distinguishing '_:'

S. intermedius and S. hyicu

skin infections and post-operative wound infections. S. aureus can produce several
toxins and enzymes mediating tissue invasion and survival at the infection site (Table 2-

2). For example, leukocidin, hemolysins and other enzymes and toxins of S. aureus



damage blood cells, macrophages and epithelial and other cells. Serious infections
produced by this strain including bacteremia, pneumonia, meningitis, mastitis, scalded

skin syndrome and abcesses of the muscle (Murray et al., 2003).

Table 2-2 Virulence ef-\n‘.t eus (Songer and Post, 2004)

o

Virulence facto =
Capsule . > 7S %o omotes adherence

Peptidog _ ".' \ oattractar , scomplementation

Telch0|c

Enterotox I e diarrheagenic

Toxic shock syndro ﬂ W\ elial damage

Coagulase \ bgen to fibrin

Hyaluronidase onic acid in connective tissue

Lipase olyzes lipids

—

Nuclease eié acid (DNA)
L e e ——————————————————— J

Y
222 Stap'mdc m

For many ye£ ae.know Staphylococ@us spp. have been the clinical problem in

L) FREHAS ) AR o

cause 0 yoderma and otitis, probably as a secondary any invader foIIowmg skin

SN AR fafIbIL AR 1L b |

a common commensal of oral, nasal, and skin flora in healthy dogs, where it can also

cause invasive disease (Hajek, 1976; Talan, 1989). In humans, it is recognized as an
invasive zoonotic pathogen and has been isolated from 18% of canine infected wounds

(Lee, 1994). In 2005, Devriese et al. found four staphylococcal isolates from clinical and



necropsy specimens from a cat, a dog, a horse and a parrot. 16S rRNA gene sequence
analysis revealed that its closest phylogenetic relatives are S. intermedius and S.

delphini. Growth characteristics, biochemical features and DNA-DNA hybridizations

demonstrated that the strains i T on nd other known species and that they
represent a single, el Ste h 1 ‘, o ies for which the name S.
pseudintermedius sp. ne . @g a multilocus sequencing
approach, independént resganet 0 ‘ hat isolates phenotypically
identified as S. intermaailé Cof " K. Gies, including S. intermedius,
S. pseudinterme/us, il de /, Whic ~ 1€ ent the S. intermedius
group (SIG). Nowad il o d _ : "\-\4”- » ius, not S. intermedius,
is the common canine ode \ogen, Hov -.‘ er 'S, ;a.,; ini was isolated from a
variety of different aning * lical ‘ . 1t than was previously thought
(Bannochr et al., 2( ). ‘_ " rm ‘wa eo oy other techniques (van
Hoovels et al., 2006) ‘ g a stra \ g infection in a human as
belonging to the neW sp ,‘ ' .". e seq ncing. Moreover, a Japanese

research group reported rece "..;.;.1 f ssistan S. pseudintermedius (MRSP)

emergency in a veteri -:v_q_. (@ tal’ saki et al., 2007a). A thorough
investigation «,_.- 17 strains by the same group (Sasaki et al; - 007b) confirmed this

observation "# quences. The new

technique for ide@ied S. pseuc ere P 'R—R%Bannochr et al., 2009).

pta gene of Sta,oh‘/ocoocus spp. play an |mpor‘tant role. The pta gene of S.

ek d L) ¢ ﬂﬂ?ﬂ’fﬁﬂﬁﬁﬂ T
AR AINIUNMINYINY



GenBank: AM946758.1
Staphylococcus pseudintermedius partial pta gene for phosphate acetyltransferase,
strain SD1071

Gtgcgtatcgtattaccagaaggagaagatgagegtgtattaacagcecgetgttgatttacaagcttctgactatgttge
gccaatcgtattagggaatgttgacaaaattaaagcacttgctgcagaaaaatctttaaatattgaaggtttaaatatcatc
caacctgatacgagcgacctaaaageaacacicgtigaacaatiigtagaacgtcgtaaagggaaagcgactgaa
gaacaagoacaatcgttattaaatgatgtgaactact’t‘éggtacaatgCttgtttatgcaggtgtttagtgagcggtgcag
cccactcaacagcagacacigticgtccagegcttcaaattatcaaaacaaaaccaggtgttictaagacatcaggtat
tttcttcatgattaaagaa%aacaatttattttcggtgqCtgtgcgattaacoctgaattagccgcatoagacttagctg
aaattgcggttgaaagogcgaaaactgcacaaagctJ’Ecggcatggacccacgtgtagcgatgttaagcttctoaaca

aaaggttctge -

Figure 2-2 Staphyloeoceus pseudintermedius partial pta gene for phosphate

acetyltransferase, strain. SRA071 and----rf.-strjction site of Mbol (...GATC...)
J’ i
Surprisingly, S. /ntermeo’/us was only |so|fted from feral pigeons. The recent
identified S. pseud/ntermeo’/us is occa5|onally-|solated from serious human infections.

l'

The emergence.and spread of meth|C|II|n—reS|Stant'S. ,oseud/ntermed/us strains are also

major veterinary gngspgmjgﬁgﬂmisuiiuaamijkeren etal2808).

2.2.3 Other coagulase positive Staphylococcus spp.

Staphylococci are mainlys hafmless. commensalss of «the $kin and mucous
membranes of man=and other mammals although ‘'species producing ceagulase such as
S. aureus, S. hyicus, S. intermedius and S. schleiferissubsp. coagulans, are jpotentially
pathogenic for awide variety of animals as well as humans (Werckenthin, et ‘al., 2001;
Weese et al., 2006).

The occurrence of other coagulase-positive Staphylococcus spp. depend on

species of animal. In dog, S. schleiferi subsp. coagulans can found in otitis externa




(Igimi, Takahashi, and Mitsuoka, 1990) whereas S. hyicus is the etiologic agent of

exudative epidermitis in swine (Penny and Muirhead, 1981).

2.3 Identification and differentiation among CPS by PCR

All CPS can be identified on the basis oivavariety. of conventional physiological
)
and biochemical characters (gram-positive coccl, catalase-positive, oxidase-negative,

coagulase-positive). In additionythe species among CPS can be differentiated by PCR
methods. In 2004, Baron'et al. wsed nulc (encoding thermostable nuclease) gene to
differentiate S. aumeus and S. /ntermediué_. SAnuc primer in this paper is very specific
with S. aureus but Siauc primer méfched \7vi.t'h S. intermedius and S. pseudintermedius

—

(Figure 2-3). / A A

j

S. intermedius nuc gene for thermonuclease (A)
caatggagatggcectitttaaaaagtcticaacggatgigagaggcgaatcatatctcgttaaacgegtaat
cgatgga gataccattattatogataaagatgggcaagétggaggtgtacgct

:!'J“.J
S. pseudintermedius nuc gene for thermonucleé_s_e, ‘complete cds (B)
caatggagatggcccttttaééaagtcttcaacgg‘étgtgagaggcgaatoatatctogttaaacgcgtaat

cgatggagataccatiattatcgataaagatgggcaagatgaacgtgtacgcet

Figure 2-3 Gompared sites and base pairs that S/huc primer matched with S.

intermedius (A) and S. pseudintermedius (B)

Fer; identification of S. infermedius and S. pseudintermedius, pta gene which
encodes the enzyme phosphoacetyl transferase, reVealed the presence:of an Mbol
restriction site’in 'S.. pseudintermedius, which was' absent inl all*S. intenmedius and S.
delphini (Figure 2-4). In 2009, Bannoehr et al. described pta gene’s primer that was
suitable for used restriction enzyme Mbol. A pta PCR product of 320 bp was
successfully amplified from all SP and contained a single Mbol site results in 2

restriction fragments of 213 bp and 107 bp, respectively.
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acagoogotgttgatttacaagcttctgaotatgttgCgCc.gtattagggaatgttgacaaaattaaa

gcacttgctgcagaaaaatctttaaatattggaggtttaaatatcatccaacctgatacgagcgacctaaaagcaacac

eus, S. intermedius group
| v. aureus (MRSA) is an
5. To date, there have been

increasing reports of MR ‘ ctiens i d cats both in veterinary hospitals and

orris et al., 2006; Tomlin et

al., 1999: Weese et al., 3) “Bhcides 20 esistance to methicilin and beta-

lactam in general, MRSA has also

et

pECOME [ to multiple classes of antimicrobial
AP, -
- g T

agents including amir reptogramins (MLS,) and

"

y y
AULININTNEINS
RIAINTUNRINEIAY

=

tetracyclines *ii'y:,




1"

Table 2-3 Mechanisms of S. aureus resistance to antimicrobials (Lowy, 2003)

1) Enzymatic hydrolysis of B

1) blaz 1) betalactamase 1) PI:Tn
# lactam nucleus
2) mecA ! ) Reduced affinity for PBP 2) C:SCCmec
1) Unknown (VISA ¢ I i ) apping of vancomycin in 1)C
' glycan / ﬂ*___ wall
) -AIa- : Aa of dipeptide with 2) PI:Tn
T for vancomycin
in the QRDR 1)C
f enzyme-DNA
quinoiones
2)C
Pl, Pl:Tn
modifying
enzyme :
aph) — —— ' aminoglycosides
1) Sulfonamide: ‘Overproduction of p- 1) C
sulA synth: minobenzoic
2)C
of 23S C
i¥
component of the 50S
ribosome.
H'JWFJ»V] 3 P wdoege omc
methylases ribosomal

¢ S as
) Acetyltra st 2) i ication ‘of |
VAR flJ TN LTETA Y
xamples of several of the S. aureus méchanisms of resistance to selected antibiotics (77, 95-97). PI, plasmid; C,

chromosome; Tn, transposon; QRDR, quinolone resistance—determining region.
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Methicillin-resistant strain of S. intermedius, Staphylococcus schleiferi subsp.
coagulans have also been identified in dogs, particularly in skin and soft tissue infection.

(Jones et al., 2007; Morris et al., 2006)

2.4.1. Mechanism of pe “ .,‘\, SIS ,ccus spp.

Beta-lactamases are plasmid or chromesomally encoded bacterial enzymes that

catalyze the hydrolysis ofif »:.-n an ‘ ond-o
7 ' ,re"{-o . \
L NN
{ AN

space of gram-negaiive bacteria or into

— actam antibiotics to give
al activity. Beta-lactamases are

ed into the periplasmic

the corresponding beta-aming
produced in a cons tivé oy ‘

bl ma
“into i ram—positve bacteria. In

1940, Abraham & nG Ch : n e that destroyed penicillin;

they termed it penic€illinase. ious _ “ ‘schemes have been proposed for

beta-lactamase base \t specificities (Table 2-4).

Pencillinase is classi led‘ 3 “fﬁ" o , .\_ ya‘nd Medeiros Group 2a.

T
iF |

AULININTNEINS
AMIAN TN INAE



Table 2-4 beta-lactamase classification (Mascaretti, 2003)

>

Clavulanic  EDTA

acid

(@]

Cephalospor

>

>

>

@)

>

>

Penicillins,

carbapenems_* 1)
e i

@
)

L)

| .

>

|

ND = not determined 'll
i

"y

blaZ gene wgreiacodes beta- Iactanﬁga enzyme. blaZ is under the control of

two aﬁ%ﬂ- H%W%ﬂ maﬂ repressor blal
(Kernodl signaling pathway responsible for beta-lactamase synthesis

requires sequentlal cleavage of t‘e regulatory préteins BlaR1 and Blal Following
AR HPEF U KA B R
regory et al.,, 1997; Zhang et al., 2001). Zhang et al. (2001) hypothesize that the
cleaved protein functions as a protease that cleaves the repressor Blal, directly or
indirectly (an additional protein, BlaR2, may be involved in this pathway) and allows blaZ

to synthesize enzyme.
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More than 90% of staphylococcal isolates now produce penicillinase, regardless
of the clinical setting. The gene for beta-lactamase is part of a transposable element
located on a large plasmid, often with additional antimicrobial resistance genes (e.g.,

gentamicin and erythromycin). ’l enicillin resistance primarily occurs by

cell wall peptidoglycan, and et ffini | beta-lactam antibiotics. MRS may

carry a gene or genes that re regulates t .both PBP2a and beta-lactamase.

Normally, iS: : s of 87 (PBP1), 80 (PBP2),

75 (PBP3), 70 ﬁ 41 7 “‘=£ ential and have high

affinities for bet ctam @ be fh%)rimary peptidoglycan

transpeptidase, PBP2

B LIL 60 1030 1 1AV

of the pemdoglycan MRSA have a‘ipeolal PBP that i |s PBP2a. PBP2a hasﬂow affinity

survive (Mascarettii, 2003).

recently resolved mto two components) is a transpeptidase
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PBP2a from S. aureus contains an N-terminal transmembranous anchor, which
can be removed without affecting the beta-lactam binding kinetics (Wu et al., 1992; Lu

etal., 1999).

The mecA g afried  " element known as the
‘ Until now, at least five
different type of SCGr ! > e on, T N .‘ 4 l g_ type also contain other
genetic elements, suc 530 (uhil ‘ s res sta to macrolides, clindamycin
and straptogramin 1 (whit L C o tetracyclines) (Ito et al.,

2001). These SCCm etween different group of

staphylococci, leading to 2N i =5 esistan to multiple classes of antimicrobial

Fal " i— i o —

i 40 L o, —

_

<l

¢ ncr.qz

AUE EWr] Wil']ﬂ‘ﬁ
AWIRS PRSIV TR

CCmec types characteristic of hospital-acquired methicillin- resistant Staphylococcus aureus. ccrA2 and ccrB2
designate cassette chromosome recombinases. JIS 1272 designates 1S431mec insertion sequences. mecA encodes
PBP2a. orfX indicates an open reading frame. mecR71 is a signal transducer gene whose activation by-lactam

antibiotics inactivates the mec/ repressor gene product, allowing expression of mecA.



16

mecA is highly conserved (>90% sequence identity) among staphylococcal
species (Back, Berger-Bachi and Kayser, 1986; Ubukata et al., 1990). The origins of
mecA are obscure. A mecA homolog with 88% amino acid similarity of MRSA has been

quisition of mecA by S. aureus is still

The presence of one or more

‘&hin SCCmec may play an
o ———

important role in the integration of -hi wand_other antibiotic determinants

(Skinner,1988; SteWart £

(<)
® 009 g
@ ° cvioly:
o:md S@Nd
ag,nzyrnos,
% o
=)

AUDTNBNENENS
AT TTITEN A



Regulation of blaZ and mecA
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Unlike the bla regulatory gene system (blaR1, blal) for beta-lactamase

induction, the mec regulatory ‘l..
many of the beta-lactam antil _| jure2-4), including methicillin.This has

proposed to be Cause --.u,_‘___

domain of MecR1 (Figu ---- this“regulatory cond

production of PBP2a by be d cefoxitin, may not

\\‘\L

the cells resistant™to methic ing S SSIV
[

(Kuwahara-Arai etal’;1996). Fhe'complex "a

(mecR1, mecl) does not respond well on
' been
d |igah ngli . specificity of the penicillin-binding
. 0 :, induced expression and
make
function of mec/ genes

lation by mecl-mecR1 system

leads to difference ingphenotyg RSA strains. In some case, removal of

Mecl protein makes Sifauus cell expre thicillin resistance (methicillin M

pg/ml or oxacillin >2¢ 9/

F’TUEJ’JVIEWI?WEﬂﬂ‘i
’QW]MT’]‘EE’NNW]’W}H’I&B

IC >8
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d
Operator region
L
blaz - blaR1 blal |
.,,_"'(ﬁ-lactamase P | iy = T i
- . | 1 ~
L ':gna«gnk > — Bé i /
ge il ‘ +Cleav
L P :.. a A ’ {lnﬂ. — 4 / Elw
P, _ Intracellular
laR1
A = LS \ e | Extracellular
oA , e _
r 3 "l » ; enicillin-binding
o GH""“ ‘ o S A AR : domain
Vi, * F 4 .
Pe?icilhin z;n p | sillin f ;
inactive (@ct e
il
f Tﬁ- i
b j#
~ PBP2s 2k
|
(@) Induction of staphylococ the ence of the beta-lactam

antibiotic penicillin.‘ . The DNA-binding protein Blal binds to the operaior region, thus repressing
RNA transcription from%aﬁ/az and blaR1-blal. Mhe absence of penicillin, beta-lactamase is
express ‘t MIGH' Qinw H@Wn%thwn%}nﬁnﬂn%transducer BlaR1
stimulates@ﬂ autocatalytic activation. IlI-1V. Active BlaR1 either directly or indirectly (via a second

protein, BlaR2) cleaves Blal into inaotiv&ragments, allowing=franscription of both blaz'and blaR1-

Q/%om‘eﬁ qn'ﬁa-laitw tr%t I@e%ne%r]ogj b’y.lla W), olyzes
q1e eta-lactam ring of penicillin (VI), thereby rendering it inactive (VII). Mechanism of S. aureus

resistance to methicillin. Synthesis of PBP2a proceeds in a fashion similar to that described for beta-
lactamase. Exposure of MecR1 to a beta-lactam antibiotic induces MecR1 synthesis. MecR1
inactivates Mecl, allowing synthesis of PBP2a. Mec/ and Blal have coregulatory effects on the

expression of PBP2a and beta-lactamase (Lowy, 2003).
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Borderline methicillin resistant strain

Another type of methicillin resistance is exhibited in borderline or low level

methicillin-resistant strain. Borderline stra nay be classified into two categories on the
basis of whether mecA is p esel -. gol: | 3 s that contain mecA are tremendously
heterogeneous methici '— strains oroduce PBP2a (Gerberding, 1991).
Borderline resistance Jovi= L rypothesis to result from
modification of norma PBRe9 ylococcal beta-lactamase.

Alterations of pes Sl ,‘ A’ ; N beta-lactamase-negative,
mecA negative borderling r ‘ o mented by Tomasz et al. (1989).
These binding alter , g SSUIETo SR |n the penicillin-binding

domain (Hackbarth et & . IS»can produce low-level

BP

actamase could result in borderline

resistance (Henze and Berge
In the same mar
MICs and exhibit a low - the sceptibl ‘rng upon addition of beta-
e -
lactamase inhibitors, s h as .Efz".y...it. ictam, or upon elimination of beta-
lactamase plas_mld '—"é—ﬁgf ” ._P .

2.4.3 -y—i t w f

1.) Minimum inhitmn concentration (MIC) of Staphylococcusﬁp

AT E AR G -

meth|C|II|Me3|stant strain when MIC of methicillin and oxacillin is = 8 mg/L and > 4

TWTANNT NURIINYIAY
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2.) Determination of beta-lactamase production in coagulase positive staphylococci
(CPS) by Disk diffusion method

Determination of beta-lacta

(CPS) was applied from d

cton in coagulase positive staphylococci
d for testing bacteria producing

beta-lactamase as shown 2-8. Be e —Iactamase production were

inhibited by clavulani

L nearﬂmplcwf ampicillin were synergy
with amoxicillin/clavulanic a /

F|u{e

Medscapea wiowmedecape.co

Sourca: Emarg Infact Dis 06 Gentars for Diseasa Gontrol and Prevention (CDC

COC
-

AATAN MYURETING NG

Figure 2-8 Synergy of clear zone of AMC and the other drug (Naas et al, 2006)
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3.) PCR detection of drug resistant gene

The part of the DNA now most commonly used for taxonomic purposes for

ia i C ; 9: Garrity and Holt, 2001; Harmsen and
Karch, 2004; Kolbert andP 7 ‘ ) ‘ akamura and Cohan, 1997; Tortoli,
2003). The 76S rRNA g oy ﬁnd the terms have been used
interchangeably: curre | is tl £ 7, , " be used. It was suggesed

that there is little potent; [ i g el g "-:- 1 Wi in the well-studied major

pathogenic spec ing€" theSeitax ave oL so well and accurately

described that ther litle g0 IO ;V variabili ‘ir* 6S rRNA gene sequence.
Species with this gen § hy nsousch acteris e have tested include M.

freptococcus dysgalactiae, S.

pnheumoniae (blood A Q ccs#‘q";l . s (C arridge, 2004).

PCR was gold; 5‘% ’_ ‘ ", 34 ce gene (i.e. blaZ and mecA
gene) (Zhu et al., ' 20045*? Jr@ al. de igned blaZ primer to insert in
vector. They found that I ph I a lum-inducible P_,-cadC and

zed in transcriptional fusions to the

constitutive P,,, promoters W e'-df

staphylococcs I be nmenger et al. (2004) used

mecA gene primér for detect anti [ U ﬁ

2.5 Methicillin- resgant Staphylococcus aureus (MRSA) in ani@l

f UETRYRTHYART <

Since th MRSA has been found in a variety of other domestic species mcludlng dogs

Qﬁ’lﬁﬁﬂ“ﬁﬂlﬁmﬁ AR

hlckens (Lee, 2003) leading to an upsurge of reports and interest in MRSA colonization
and infection in animals.
Epidemiological evidence, including phenotypic and molecular typing data,

suggests that MRSA isolates from dogs and cats are indistinguishable from human
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healthcare isolates, whereas strains of MRSA isolated from horses and associated
personnel are different. There is evidence that transfer of MRSA strains can occur

between animals and humans and VICQ versa (Leonard and Markey, 2008).

2.6 Methicillin-resistant Stapii ,‘

As same a
susceptible  to a- T ar

(pseud)intermedi

lates were reported to be

ntly,  methicillin-resistant ~ S.

increasing frequency
(Gortel et al., 199 : ‘ ‘ : ; Vengust et al., 2006;
Zubeir et al., 2007). Té methigllid résistance of §. pseudintérmedius is mediated by the
mecA gene and ‘ | e et al., 2007; Sasaki et

al., 2007a; Schwarz.et :

6) since Devriese et al. described
1 was previously identified to be S.

and Strommenger

ne ‘o;- rried the resistance

gene mecA aac@p asaget al. surveyed MRCPS
strains from dogs ind veterinary staff in a veterinary teaching hospital. The methicillin-

resistant ﬁ pseud/ntgnﬂ/us ;MRSP ) found IH-i'(ms report showed high-level resistance

AT EI ot e

oxacillin- Mlstant MRSP strains carrogd type-Ill SCCmec Hanselman, Kruth and Weese

’015@ TR YT UL

rom nasal cavity in dogs but they did not found methicillin-resistant S. intermedius.

to oxa

None of the colonized dogs developed clinical infection during hospitalization.
In 2009, Epstein et al. reported 17 % of S(P)I that collected from nasal cavities

of healthy dogs in Hong Kong were methicillin-resistant S. (pseud)intermedius
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(MRS(P)I). In contrast, MRSA was not detected. mecA gene that were found in this
report were described to be a mobile genetic element responsible for methicillin

resistance and has been shown by others to be horizontally transmissible between dogs

and humans. They called this MR ired methicillin-resistant staphylococci (PA-
MRS) that could play a role ir ‘\; - ' read (Epstein et al., 2008). In the
same year, van Duijkeren et al. r¢ hort [ [ 1 of MRS(P)I between animal

- , —
and human. They studied fromsick f gs-as well as healthy human. MRS(P)I
isolates were genotyped GE anc ' attern of MRS(P)I as the same as
healthy human (van Dujjké LAl alysis tes from respiratory tract

ermany revealed two

resistant to chlorampheni he leukocidin gene [ukS-1

were cultured from threge cz rinary. tract infections (Wettstein et al., 2008).
2.7 Treatment of MRS

Treatment of re difficult than in humans,

since certain a w‘, ybial co 1ploy edicine (e.g. vancomycin,

linezolid, stretogr

ﬂs, C a 'empt for linezolid must be
administered intravenously. For the other species of staphylococci, theatment should

depend ru SUS(£ it test uardaba et al., 2008
ATE7 ﬁw%ﬂaﬁﬂﬁ

2.8 Cont of MRS in anlmals

q RIDDIM UNATNLIA Y-

g CDC MRSA guidelines, available at www.cdc.gov/ncidod/dhap/ar_mrsa.html) and
many of the principles may be applied to control in animals also. A summary of control

measures for MRSA infection in animals is presented in Table 2-5.



Table 2-5 Summary of control measures for MRSA infection and colonization in animals

(Leonard and Markey, 2008)

 Control principle
, ‘ : ' These measures are among
g / ) g - the most important as
A A ‘ XY R o, transmission via human
A '- , e hands is highly significant
i , . - ~ based on
N A 0 4,20 'S i, . N . findings in human medicine
Strict asepsis d : " a ‘ \
/ L A% This may be required where
- St i i ~ clusters of infection in
v : A k| - o N animals
i Ualy "R are identified but should be
— carried out with sensitivity
‘ et - and in
» - collaboration with the medical
_ ‘ ot B __ A, profession

High st‘dﬁof cleaning and dlsmfectu Environmental transmission

B ST | o™

®  Consulting rooms/nsolatlon kennels/stables or other ey s

areas following b rdlng of known infectgd animals

SAFAIIN YN Y
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2.9 Antimicrobial susceptibility test

The Kirby-Bauer test for antibiotic susceptibility, called the disc diffusion test, is

a standard that has been used for yaars. It hds been superceded in clinical laboratories
by automated tests. Consid ~ about santimierobial usage and application of

antimicrobial susceptibility. te it 1s) | , icine should include points as

(i) --.; ial compound is to be

(ii)

(iii)

In United Kir g multidrug resistance
bacteria followed by Briti Ci i | Chemotherapy (Andrews, 2001).
The following antimicrg i 7 uded: i Clavulamc acid, methicillin,
clindamycin, fusidic acid, 7 "j in, tetra ne, c moxazole, cefalexin, ampicillin

‘J

COOH

”

TN tﬁﬁ

Mg a1 AIngTay

Amoxicillin are aminopenicillins that are sensitive to hydrolysis by Gram-paositive

or Gram-negative beta-lactamases from penicillinase-producing Staphylococcus or

Gram-negative bacteria.
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Clavulanic acid is a synthetic beta-lactam drug that lacks significant intrinsic
antibacterial activity but irreversibly binds and inactivates many different classA beta-

lactamases. It is a natural product of Streptomyces clavuligerus. It readily penetrates

both Gram-positive and Gram- € Jatiy i@a. The potassium salt is used in drug

g alone, has activity against

penicillinase-producin . 3s-.enhanced activity against Gram-

formulation.

Amoxicillin-clavu

negative pathogens (

Ciprofloxacin \L er A.G. and subsequently
approved by the Uni : g Administration (FDA) in 1987.

Ciprofloxacin is a broad-spe m-an ] jotic is active against both Gram-positive

and Gram-negative 5. It “function: ). DNA. gyrase, a type Il

topoisomeras nd-lopo mnes e -'-'-'-"-'-'-‘1':'.',--':3 bacterial DNA,

; ]
AUL INBDININT
qmmmmuw%ﬂnmé’ 3

Clindamycin is used primarily to treat infections caused by susceptible

thereby inhibiting cell ¢

anaerobic bacteria, including infections of the respiratory tract, skin and soft tissue
infections, and peritonitis. In patients with hypersensitivity to penicillins, clindamycin may

be used to treat infections caused by susceptible aerobic bacteria as well. It is also
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used to treat bone and joint infections, particularly those caused by S. aureus (Darley
and MacGowan., 2004). The mechanism of action is similar to that of chloramphenicol,

i.e. the site of action is the 50S ribosomal subunit (Maddison, Page and Church, 2002).

Cefalexin

cteria to form cell walls. The

i dle] = I ‘
cell walls of bacterla i or -1+,4 . The c nwanted substances from
N e, T . . .
entering their cells and te-"Contents aeir cells from leaking out. Cefalexin

impairs the bonds that hold the: 7 together. This allows holes to appear

in the cell walls and Kills t -,r,‘ g ‘ oad-spectrum antibiotic that kills a
wide variety of ba ' . 10nly-occuring infections.

Cefalexin is gi ’r"ii th to t .‘ \" 2r airways, ears, skin

and soft tissue. | 'l ay also : 7 ary tract i lﬂ tions, certain sexually-
al

transmitted mfeotlons bone and joint mfectlons and dental infections (Maddison, Page

a”““FTﬂEI’JVIEJWlTWEﬂﬂ‘i
qmaﬂmm UNIINYIA
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Co-trimoxazole

Trimetho , Ifamethoxazc “blo ie production of folic acid, a
necessary metab | oth -bacteria and ans; each is an effective

antibiotic when uéed - :

Mupirocin

A |

io fluorescens by
fermen i nu i ti]te lgucy! r:lﬂﬁsynthetase and,

thus, sto rotein synthesis. It is ba?erlmdal and most active against staphylococci and

CALTANTLIZN, NBIANEIRE
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Tetracycline

Tetracycliness
inhibit bacterial prole A g >king ent of the transfer RNA-amino
acid to the ribovo / ~they 'E‘\,._ of the codon-anticodon
interaction. Tetracycliv ah al oS ‘"'a.___:_ fhe ost, but are less likely
to reach the concentration re ~auSe eukaryo not have a tetracycline

uptake mechanism (Garter

AULININTNEINS
AR TUNN NN Y

oial activity. Tetracyclines



CHAPTER 3

3.1 Sampling

Samples were -«-. the SmaII Animal Hospital of

the faculty of Veterina \v..,;_L rlng the period of August
to December 2008. T A ' = m ved by the Chulalongkorn
University Anim ‘ t of the owners and
veterinary staffs wen s first inspected for signs
of wound infection and ‘;' "4 & % & cotton swabs on wooden
applicators were moistened with st ‘ ,‘ | rolled over the sample area and
streaked out on seleciive af ith " 3l of 60 samples from both wound

and nasal cavity of each dog & d 40 Fe both the otitis external and nasal

Specimenmwere immediately inoculated on blood .mar, mannitol salt agar,

blood agar with 4 p%ml oxacillin and mannltol salt agar with 4 pyg/ml oxacillin. Plates
were u’ﬂa dla occi. All colony
types f u grrB\em ﬁjﬁﬁﬂﬂﬂﬁ s gram strained
and tested for catalase activity. Catalase-positive, gra&oosmve cocci Werwmlfled as
WIRERTBEMAINBAGE-
@lfferentlanon of positive coagulase staphylococci was tested by Voges-Proskauer

reaction (VP test) (Kloos and Bannerman, 1997; Sasaki et al.,2007). All coagulase-

positive Staphylococci spp. (CPS) isolates were confirmed for species identification by
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PCR methods described previously by El Zubeir et al. (2007) and Bannochr et al.
(2009).

EXPERIMENTAL DESIGN

ound.or otitis externa

Coagula oo&\ \,\\ re Istantscreenlng

Negative r Y 4 \\ positive staphylococci
o

\ 4

MIC to oxacillin

A 4

‘ nmloroblal resistant genes

‘\ ‘ mecA /blaZ) detection

uJ

YR
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3.3 Antimicrobial Susceptibility Testing

All coagulase positive staphylococcus spp. (CPS) were investigated for their in

Paper disk ' P , |ng to the Kirby-Bauer
method by reco ‘ ’ 31, 20 Q7)..S. aure £923 was also included
in this study as the e susceptibility pati all CPS isolates against

all the test antimicrobi sre deter ed as fol | steps.

om a commercially available
dehydrated base accor otHE e inst éions. After autoclaving, the
agar was allowed to COO|AIn a '“":* : ' e d poured to petri dishes (25 ml per
dish) and left t(_) cool at --r---ﬁ:a,v_rar;;,‘g,. olates were used within the same
day, they were stOred in a refrigerator (2 t ( ?-:—,——,"'T-?:':?:?!:-—" Jsed within 7 days after

|

preparation.

2. The Ioopfukof overnight culture of SJS tested isolates were inoculated into 5
ml of uivalent to 0.5
McFarlﬂeu ﬂqmﬂm iuﬂé‘lm isolates were
inoculated on the MHA agar surfac‘usmg sterile coften swabs. The plateg were left to
PRADIAIRERAINY 1A Y
|
3. The antimicrobial disks were placed on the surface of the inoculated agar

plate with sterile forcep. Each disk was pressed down to ensure complete contact with

the agar surface. They must be placed evenly so that they are not closer than 24 mm
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from center to center. The plate were inverted and incubated at 33-35°C for 24 h before

measuring the inhibition zone.

disks were included: ciprof DT 1 (CIF | in in (DA, 2 ug), cefalexin (CL, 30
ug), amoxicillin/clavulanic acid- (A G ée (SXT, 25 pg), mupirocin
(MUP, 5 ug) and 0 F esting of methicillin-resistant

staphylococci, oxacillj . nal Xitin | CEF, 30 'sos were used according

The diaméfer ofgaci ighibition zengiwas, meastired With digital sliding venier
caliper. The ranges:of ign diamel were i ed as either susceptibility,

intermediate or resistant to. microbiallactording to idelines of the CLSI.

3.3.2 Determinati oduc in coagulase positive

Disk diffusion tes as constructed for detection of

beta-lactamasg-producing staphylococcei. The antibiotic disks containing oxacillin (OX, 1
Ha), Co-amoxi _ e ced on MHA plates.
The AMC disk was placed be sk within nter-to-center distance

of 2cm. The platé was inverted and incubated at 37 °C for 24 ho.ur.

itiye It E]: ‘ Wﬂl usesthesgrowth-inhibition
zone bet M\ﬂnd M ‘iv cmy , Wit ith’ltnn g the inhibition

zone aromd OX disk. Any disoerni@e growth Withinm zone of inhibitionds-,methioillin

PRININIUUNIING 1N Y
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3.3.3 Determination of minimum inhibitory concentration (MIC) for oxacillin by

agar dilution method (Kelly, Jacobs and Appelbaum, 1999).

according to CLSI, 2007 in order to

determine minimal inhibitory ¢ ation (MICs)6f axacillin against all tested isolates.

“Jg/ml) were prepared by

) “\\f

“ malting agar (45-55 °c)

e positive Staphylococcus
A plates and transferred to a
tube containing 7 ml normal satline solutior 5S). The suspension was adjusted to
By ,.491" .u o . |
match the turbidity of th V on. This_resulted in a bacterial
suspension ""Wi_'__m__‘"_:: """" ‘cula contained 10"
“With 3-mm inoculating

organisms/spot.-Plates

|
pins and incubate ;I vernight at ¢

?T‘li‘ﬂﬁ”?’l’ B INYINT

The lowest concentration of @ntibiotic showmﬂo growth was reaw the MIC.

1& pas‘q f E}!D 1ﬁq %\w rEj ﬁ CEIIGd as
f oxacillin MIC was = 4 ug/ml and the strains were categorized as hicillin

resistant strains. MIC < 2 ug/ml were interpreted as indicating susceptibility.
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3.4 Molecular identification

Species identification of S. aureus (SA) and S. intermedius group (SIG) were

confirmed by PCR mediated‘ a f a species-specific sequence of

thermonuclease encoding o&\\ /
\,\ "

separate Staphylococcus. pseudin: rmed/us coccus intermedius groups,

(Baron et al., 2004). In order to

the PCR-REA was determined. s d escribed b . (2009).

The methicillin resi o ‘ (mec/ 4 alactamas gene (blaz) were also
detected using PCR mgif il Stro _ ) r et al. (2003) and Charpentier
et al. (2004), accordingly 7/ — | |

The oligonugléotidé pii quenc dp \ Q‘u;_‘ are summarized in
Table 3-1. | ‘

3.4.1 DNA extration (Géntra Syate 8, Ife., Minnedpolis MN)

a) One colony o to 5 ml LB broth, incubated in
orbital incubator shaker (Gyr_r ?Q.? 2/ . The 0.5 ml of bacterial culture
was pipette i 1. Y t 13,500 rom for 3 min at

room tempera ‘ih-‘. ‘he super c -kfo microliter of 1x TE

buffer (10 mM Tris-l ) and on ﬂwg/ml) were added and
1 Incubated at 37°C for 30

|
mixed together wm

bacterial cells. The suspension was then

T UTIIE LTI Pt S

to the Ca]pellet and gently plpettéj up and down to lyse the cells. Aﬁer that, the

WIS SN AN IS

inverting the tube 25 times and incubated at 37 °c for 15 min.

(2

c) Sample was cooled down to room temperature. Two microliter of Protein
Precipitation Solution was added to the cell lysate, vortexed vigorously at high speed for

20 sec and then centrifuged at 13,000 x g for 3 min. The precipitated proteins were
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formed a tight white pellet. After that, the supernatant containing the DNA was poured

into a clean 1.5 ml microfuge tube containing 300 pl of 100% isopropanol (2-propanol)

and mixed. The tube was centnfuged at 13,000 x g for 1 min, the DNA was visible as a
f ff and the tube was drained briefly on

: @fs inverted several times and

small white pellet. The supernata
clean absorbent paper.

Finally, 300 pl 70%

—
centrifuged at 13,000 x g fo nin ean the DNA pellet. The ethanol was carefully
poured off. The 50 pl ofE Hydratic vas m._\ The DNA samples were
stored at -20°C before using as smplate in ed below.

2 a‘\ Slnuc (Lautz et al.,

A molecular identi “was-performed by amplifying the nuc genes of

S. intermedius and S. 98 ‘ 'es—s ific oligonucleotide primers,
AT a o .

respectively. The oligonucleoide-prin ners W d together with an internal positive
control that targeted a highl E“f" '"‘.2:1 16S rDNA in a multiplex PCR as
described by --7- ' > ;f" coagulans was
16S-R amplifying a
species specificﬁ‘\ of the bed by Yamashita et al. (2005).

The oligonucleoti

identified by %ﬂ*’

e‘primer sequences and PCR programs are summarized in Table 3-1.

o] LALIGLIN LIk L] ac a

of 10 X't fer 6.4 mM MgCl,, andf) .3 pl Tag DNA polymerase (Milli- Q and 5.6 pl

PRI I NN TINE D
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3.4.3 PCR detection of blaZ (Charpentier et al., 2004)

The PCR reaction mixture (50 pl) contained 1 blaZ gene primers (10 pmol/ pl)

Pl ANTP (10 mmol; Milli-Q™),
and 42 pl dH,0. Finally 5 I Je .'= dded to each reaction tube. The

" ‘ ; : “ “I ‘ ‘l\l
1 pl ANTP (10 mmol; Milli Of 402k ﬂ% A polymerase (Milli-Q"™)
and 42 pl dH,0 DN ation was 2 o each reaction tube. The

w3 ~ian
3.4.5 PCR-R CtIOT]MG (Be hr et al., 009)

. jF“" '1-""‘ ]

In the current study, €0 ..-,-, A7 : one of the loci, pta, which encodes
the enzyme phospho 1sfe rdehied ; e ofian Mbol restriction site
in all S. ,oseu Ts:"‘ intermedius and S.

( ve I igned a simple, robust,
| ]

-REA diagnostic test for the identificationsof S. pseudintermedius.

delphini isolates
and inexpensive
Staphylococcal gen‘rthNA isolation wasfcarried out as previously described

s A WA g e o

Carrled in a 50-pl volume with a 0.2 uM concentration of each oligonucleotide primer

OE R KL a IV aGR Y lab~1

.5 U Tag DNA polymerase, and 50 ng DNA template, in a 1 x reaction buffer.
Twenty-five-microliter samples of the PCR mixtures were incubated with 5 U of

Mbol and 5 pl of 5 x digestion buffer for 2 h, and the digestion products were resolved in
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3.5% (wt/vol) agarose by electrophoresis and comfirm by sending pta gene of random

samples to sequencing at 1st BASE DNA Sequencing, Singapore.

Table 3-1 Oligonucleotic e " sequences and PCR conditions
\ \ r .
1 the prese dy

oligonucleotide

~ Size of PCR

primer ““Program __ product (bp) References

SAnuc primer1 Baron et al. (2004)

SAnuc primer2

Sinuc primer1 Baron et al. (2004)

Slnuc primer2

16S primer1 Baron et al. (2004)
16S primer2
blaZ Primer1 5'-TAQ / Charpentier et al. (2004)
blaZ Primer2 5"-AC TT ATTGE M .,.. 3!
mecA Primer1 5'- AAAATCGATC

532 Strommenger et al. (2003)

mecA Primer2 5'- AGTTCTGCAGTA

pta Primer1 A g 3 - Bannochr et al. (2009)

pta Primer2 I y.'

* PCR program 1: 1x (95°C, 240
|

- d 1x( I'" ,420s). 2: 1 x (94°C, 300s),
30x (94°C, 60s; 55°C, 64 ‘

10
2°C 60s), and 1x (72°C, 420s). 3: 1 x (94°C, 240s), 40 ”' 1°C, 30s; 55°C, 30s; 72°C 60s),
and 1x (72°C, 300s). 4: 1x(9 °C 1203 30(95 °C, 60s; 53 i 60s; 72 °C, 60s), and 1x(72 °C, 420s)

ﬂuﬂﬁﬂﬂﬂ§Wﬂﬂﬂi
ARARIATR UM REAGY

Qjentlfled to be staphylococcus intermedius group (SIG), 16S rRNA, Staphylococcus

aureus, respectively. MRSA with SCCmec type 3 was used as positive control.
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Increasing of 320 bp, 532 bp ,and 774 bp on agarose gel of samples were
identified as pta, mecA, and blaZ positive, respectively and Staphylococcus aureus

ATCC 29213 and MRSA with SCCmec type 3 were used as positive control.

3.4.7 PCR-REA Interprets

—

A pta PCR ' odu , -:; br Wg __ﬁ"'“ amplified from all strains
examined. S. pseudintermedius ‘? oducts all ¢ single Mbol site, resulting
in two restriction fragmenis of 2 N (©S[ y. In contrast, SIG species
S. delphini and Siinterme i Y ¥ leifer st S. aureus strains did not

contain an Mbol restit

AULININTNEINS
AR TUNN NN Y



CHAPTER 4

RESULTS

A total of 200 I 0gs, 72 (36%) isolates were
identified as Staphylococetis s nethods (Gram-positive, catalase-
P - -q..,__‘. p
positive and oxidase-ne /it | .. . Cus isolates were obtained from

nasal cavity (42%)

1).

u E \\\ oxterna (30%) (Table 4-

Nasal (n=" 0@; o 42 (42%)
Wound (n=60) " 18 (30%)

AL

Qtitis exterfa R=aoy | o 12 (30%)

= w
-

T T T T T e ———ll ? 0
;:__ — i 72 (36%)

T

Of the 72 mates, 49 isolates (68.05%) were coagula@)ositive Staphylococcus
spp. (CPS). Most of,.!h (85.71%) were |dﬂ1}fled to be Sta,ohy/occcus intermedius

J coagulase- tlve ts. They could take

more than two days for clotting r£ult (Table 4-2)4Fhe VP-positive and . VP-variable

Rl ﬂ”ﬂ ﬂﬁ A W%ﬂﬁ%ﬁlm%

speotlvely (Table 4-3). All of them were confirmed their species by Polymerase Chain

Reaction (PCR) method.
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Table 4-2 Time required for coagulase results

Species (number) more than 72 h within 72 h | within 24 h | within 4 h
SIG 5 23 2 12
S. aureus 0 1 1
0 0 3

— ':_.'“'-,‘ L r
Other coagulase positive X ﬁﬁh\‘ll ” [/) F

e e —

Table 4-3 VP-test re ith-PCR testing of Coagulase Positive Staphylococcus spp.

Clinical ! /% a \\: of S s (%)
condition W other CPS® | SPI°
(other
CPS/CPS)
Wound 1 14
infection (6.67%)
(n=60)
2 9
(18.18%)
Otitis externa 1 7
(n=40) (11.11%)
0 12
(0%)
N=4 42
?8.16%)
- NEg 32

¢ = VP-variable, Slnuc-negative, SAnuc-negtive

d = positive single Mbol restriction site on (320 bp) pta gene
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4.2 Identification of CPS by PCR method using 16S rRNA, SAnuc and Sinuc gene

All coagulase positive Staphylococcus spp. that were isolated from 39 dogs

were typeable by Identification of GP

Sinuc gene, providing three H"\\:x\}'.' i- n in Figure 4-1 and Figure 4-2. Of

the 49 CPS, 42 (85.71% AVL fied as
bp) and 16S rRNA (2 'bp), whereas 3 |Isola 7 . ere identified as SA by the
presence of SAnuc gene_(4? 1.60). Thelot oPS (4 ; 8.16%) were positive for
only 165 rRNA (2595p) 4 4/ R, .

1 2 3 4

18

19 20 21 22 23 24 25

400 bo
300 bp

200 bp

100 bp

p A

Figure 4-1 P@m of PCR pro

s

ulase positiv%laphylococcus Spp.

\ ke
e

2 negative contfol N/A = NA

RIAATREAA IR

4 Slnuc positive control positive | negative | positive

5-25 Tested isolates
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v mibe _ taphylococcus spp.
SIG = Staphyloeeeus iniefmegls'grolip; SA = Staphylococeus aureus; Other CoPS = Other

AULININTNEINS
AR TUNN NN Y
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4.3 Identification of S. pseudintermedius by PCR-REA

Forty-two CPS that were positive with 76S rRNA and S/nuc genes were typed by

PCR-REA technique. The patter “-’-,I garose gel electrophoresis of Mbol digested pta

product is shown in Figure 4-3 ta gene and their identification

is summarized in Table.4 bp of S. pseudintermedius

contain a single Mbol site rest ragme ts of 213 bp and 107 bp,

// \\ s n all S. intermedius and S.
denti asiS., \

respectively. In contrast, an

delphini. In this study, a

400 bp
300 bp
200 bp

100 bp

Rale Mbol site.

Isolated 107 bp

positive | megative negative /s

Talp

q k A 4 6, 8, 10, 12, 14 16 18, 20, 22, 24—uncutted gene samples

5,7,9,11,13,15,17,19, 21, 23, 25 = cutted gene samples
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Table 4-4 the results of PCR-REA of the pta gene

S. pseudintermedius
CPS - S. aureus (%) Other CPS (%)
%

Total 42 (100%) 0 (%) 0 (%)

Figure 4-4 Results of base sequencing

J

280740_W84 ptaR1 reverse complement (247bp)

ccagaaggagaagatgagegtotaitaacagcegcetgtigatitacaagetictgactatgttgcgecgategtattagg
gaatgttgacaaaattaaagCacttgctgacagaaaéﬁ;totttaaatattgaaggtttaaatatcatccaacctgatacgg
cgacctaaaagcaacactagitgaacaatiiglagaacgtegtaaagggaaagcgactgaagaacaagcacaatc

gttattaaatg -

)

280739_W84_ptaF4 forward eomplement (247bp)

e

ccagaaggagaagatgagCgtgtattaaoagccgctgtftgétttécaagcttctgactatgttgcgccgatogtattagg

b g
gaatgttgacaaaattaaagcacttgctgcagaaaaatctttaaatattgaaggtttaaatatcatccaacctgatacgag
cgacctaaaagcaacactcgttgaacaatiigtagaacgtegtaaagggaaagcgactgaagaacaagcacaatc

L

gttattaaatg et -

This was the pta gene from tested isolates. We random tested samples by
binding technique. The results of pta gene’'s base sequencing showed sites of

restrictioh’enzymeil .Igate, . Jipfoving valid resultéi(Figute 4:4);
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GenBank: AM946758.1
Staphylococcus pseudintermedius partial pta gene for phosphate acetyltransferase,
strain SD1071

Gtgcgtatcgtattaccagaaggagaagatgagcegtgtattaacagecgctgttgatttacaagctictgactatgttgcgecaatcgtatt
agggaatgttgacaaaattaaagcacttgctgcagaaaaatctitaaatatigaaggtttaaatatcatccaacctgatacgagcgaccta
aaagcaacactcgttgaacaatttgtagaacgtegtaaagggaaagcgactgaagaacaagcacaatcgttattaaatgatgtgaacta
cttcggtacaatgcttgtttatgcaggtgtitagtgageggtgcagcccaeteaacagcagacactgtticgtccagegcttcaaattatcaa
aacaaaaccaggtgtttctaagacatcaggtattttcttcatgattaaagaagé‘fCaacaatttattttcggtgactgtgcgattaaccctgaat
tagccgcatcagacttagctgaaatigeggtigaaagcgcgaaaactgcacaaageticggcatggacccacgtgtagegatgttaag

cttctcaacaaaaggttctgc

GenBank: AM946757.1 :
Staphylococcusipseudintesmedius Partial pta gene for phosphate acetyltransferase,
| strain 'KMJ2“4‘I

Gtgcgtatogtattaccagaaggagaagatgagcgtgtattaacé_aggg?;gttgatttacaagcttctgactatgttgcgccgatcgtatt
agggaatgttgacaaaattaaagcacttgctgcagaaaaatotttag{aa(t;attg.éaggtttaaatatogtocaacotgatacgagcgaocta
aaagcaacactogttgaacaatttgtagaacgtcgtaaagggaaé.gj'i(::‘gféctgaagaacaagcacaatcgttattaaatgatgtgaacta
cttcggtacaatgcttgtttatgCaggtcatgctgacggtttagtgagcgégégécccactcaacagcagacactgttcgtccagcactt
caaattatcaaaacaaaaccaggtgtttqtaagacatcaggtattttotjo_;_tgait@a?gaagaccaacaatttattttcggtgactgtgcga
ttaaccotgaattagctgcatcagacttagctéaaattgcggttgaaagcécg;aaactgcacaaagcttcggcatggacccacgtgta

gcgatgttaagcttciCaacaaaaggttetge

GenBank: FM213460.1
Staphylococcus pseudintermedius partial pta gene for phosphate acetyltransferase,
strain .SD81

acagccgctgttgatttacaagcttctgactatgttgcgch'tcgtattagggaatgttgacaaaattaaagcacttgctgcagaaaaatc
tttaaatattgaaggtttaaatatcatccaacctgatacgagcgacctaaaagcaacactcgttgaacaatttgtagaacgtcgtaaaggg
aaggcyactgaagaacaagcacaategttattaaatgatgtgaagtactieggtacaatgettgtitatgcaggtcatoetgeeggtttagt
gagcggtgcageccactcaacagcagacactgticgtccagcgcttcaaattatcaaaacaaaaccaggtgttictaagacatcagat
attttcttcatgattaaagaagatcaacaatttattttcggtgactgtgcgattaaccctgaattagccgcatcagacttagetgaaattgeggtt

gaaagcgcgaaaactgcacaaagcttcggeatg

Figure 4-5 GenBank datas of S. pseudintermedius strains including SD1071, KM241
and SD81.
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By using PCR-REA, S. pseudintermedius identification confirmed the results

from the reports in the past few years. According to the study by Bannoehr et al. (2009),

this method is more specific than other methods which were used previously. — As

site (...GATC...) on DNA se JuE Ja . m forward and reward primers.
By comparing with the pta 0 . ; : s isolates including SD1071,
KM241 and SD81 (see in_Eiger oSt vas found to be KM241 with

4.4 Antimicrobia
i < ol

tetracycline. Nearly all isolate SWere-resistantlo alexin (98%). Out of 49 isolates, 43
AT IR

e 4-6 and 4-7).
ainst 49 isolates of CPS as tested

Antimicrobial agents - ediate reﬁant 0] Resistant (R)
No. of Isolate % No. of Isolate % No. of Isolate | %
Amoxicillin/t;lavulanic 7(/!(/1 38 77.5 9 18.4 2 4
cmmﬁﬂi 1% | 2boa1) T | I fi E 48 98

] L NI DU DN
Oxacillin (%) 8 16.33 5 10.2 36 73
Ciprofloxaxin (CIP) 1 & | 2us F- 2.04 QL 76
! - Y # '._-. F ; '._—; F

li yein ( ) 8. 1 9¥ 59
QAuplrocm (MUP) 46 93.88 0 0 3 6
Co-trimoxazole (SXT) 29 59.18 1 2.04 19 39
Tetracycline(TE) 5 10.2 1 2.04 43 88
Multidrug resistant” 43 88

a = Intermediate resistant or resistant to at least three classes of antimicrobial drugs.
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Figure 4-6 Drug.sus "_ yility te ulase positive Staphylococcus spp.

% of
Resistant

Isolates

S~ N o S, il o —— —

Figure 4-7 Percent of resistant isolates to 8 antimicrobial agents by disk diffusion

jo cillin,

AU INTINGIN

e antimicrobial reS|stance patterns are shown in Table 4-6. CoreS|stance

qr BT IbIL N iy T

ore5|stance to R-LT (oxacillin and cefalexin), clindamycin, co-trimoxazole and

mupirocin was uncommon. All of S. pseudintermedius isolates were multidrug resistant,

whereas only one other coagulase positive were multidrug resistant. None of
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Staphylococcus aureus were multidrug resistant (Table 4-6; Figure 4-8). Accordingly,

their medicinal records as well as their previous uses of antimicrobials and other drugs

are summarized in Table 4-7.

Table 4-6 Coresistanc ‘

Coresistance paterh = %
FQL+B-LT+TE 20.93
SXT+R-LT LI 2.32

FQL+DA+B-LT+J 34.88

FQL+R-LT+SXT+TEs 11.62

DA+R-LT+SX] | 6.97

DA+R-LT+SXT+M 2.32

DA+R-LT+SXT+\IUP+TE 230
FQL+DA+B-LT+SXT+ 16.28
FQL+DA+R-LT +SXT+\ 5130

y
*multidrug-resistant isolates = isola

lea ree classes of antibiotic.
°= SP 14 isolates and other CPS 1 isolats. J

FQL = fluoroquinolone group (Ciprofie ﬁir“ ”
R-LT = beta-lacta roup

TE = tetracycline -
SXT = co—trimoxazo :
DA = clindamycin

MUP = mupirocin

ﬂUEJ’JVIWI?WEHﬂ‘i
QW]NT]‘T@NNW]’JWB’IQB
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Table 4-7 The records of antimicrobials uses in multidrugs resistant S.
pseudintermedius isolated from dogs
Duration of
No. Prescribed Antimi S r Drugs Pre- diseases Resisted antimicrobials
treatment i
3 1 day no CIP,DA,CL,MET,TE,OX
6 1 day no CIP,DA,CL,MET,TE,OX
long term ami rent otitis
1 metr CIP, CL,MET,TE,OX
=1 month X roguli ; na
long term ; ‘
12 C, p e se DA, MUP,MET,SXT,TE,OX
= 1 month .
long term N = 3
19 X ok LMD n e CIP,DA,CL,MET,TE,OX
= 1 month 'g.é \
22 1 day —_— no ' CL,MET,SXT,TE,OX
long term C, doxy % o '\ :
24 A " dnisok)I Skin disease CIP,DA,CL,MET,TE,OX
=1 month citrdein oxycilini - {: - \ ‘
. ¥ \
25 30 days ) c% q - I‘_:‘ A no CIP,DA,CL,MET,TE,OX
27 30 days ggitamicin & %214 idazole no DA.CL,MET,SXT,TE,OX
29 1 day o no CIP,DA,CL,MET,TE,OX, SXT
30 1 day n e no CIP, CL,SXT,TE,OX
31 30 days S.X'I 7!“#‘ TR :‘_‘f no CIP,DA,CL,MET,TE,OX
32 1day - e no CIP,DA,CL,MET,TE,OX
39 1 day no MO CIP,DA,CL,MET,TE,OX
40 12 days CIP,DA,CL,MET,SXT,TE
41 1 day I Kin ﬁesa CIP,DA,CL,MET,SXT,TE
il
43 2 days u no no AMP,CIP,DA,CL,MET,TE,OX
44 2 days no n CIP ,CL,MET,TE,OX
i ¢ o [ W]
47 in€ | ,ﬁ'fﬂ qelp DA,CL,MET,SXT,TE,OX
49 1 I) I I d CIP ,CL,MET,TE,OX
51 Mays no no cancer CIP ,CL,MET,STX,TE,OX

yoderma

CIP @l MET,STX.TE,OX

> DACL, STX,TE

n‘36 1day , Lh'EI ,STX,TE,OX
|
57 8 days SXT, Bactacin® no no DA,CL.MUP,MET,STX,0X
61 10 days Bacitracin® no no CIP,DA,CL,MET,TE,OX

ciprofloxacin (CIP, 1 ug), clindamycin (DA, 2 ug), cefalexin (CL, 30 ug), co-amoxiclav (AMC, 3 ug), co-trimoxazole

(SXT, 25 pg), mupirocin (MUP, 5 ug) and tetracycline (TE, 10 pg), oxacillin (0X, 5 pug) and cefoxitin (CEF, 30 p)

Bacitracin® = Bactoprenol phosphate, Bactrim® = sufamethoxazole+trimethoprim
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Table4-7 The records of antimicrobials uses in multidrugs resistant S. pseudintermedius

isolated from dogs (continued)

Duration of
No. Antimicrobials Other Drugs Pre- disease Resistance to antimicrobials
treatment |
62 17 days cancer CIP ,CL,MET,TE,OX
long term
63 no CIP ,CL,MET,TE,OX
= 1 month
AMC,CIP,DA,CL,MUP ,MET,SXT
67 1 day no

,TE,OX

68 1 day ﬂ/jl ‘ ‘\\\\x\‘h‘ no CIP,DA,CL,MET, TE,OX, SXT

long term / . ‘
74 " oxacin, CIP,DA,CL, MET,SXT,TE,OX
=1 month r / :
[l ="

long term

82 CIP,DA,CL, SXT,TE
>1month

83 1 day CIP,CL,MET,TE,OX

o e Jm €\ \ e

ciprofloxacin (CIP, 1 pg), clindamy: , 28ug)icefa ‘ , 30 pg), co-amoxiclav (AMC, 3 pg), co-trimoxazole
(SXT, 25 pg), mupirocin (MUP, 5 ug) tetracyeline — oxacill , 5 pg) and cefoxitin (CEF, 30 p)

Bacitracin®= Bactoprenol phosphate » R s he imethoprim

Antibiotic resistance

Figure 4-8 Distribution of the multidrug-resistant isolates of CPS according to the

number of antibiotics to which they showed resistance
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4.5 Determination of beta-lactamase production in coagulase positive Staphylococcus

spp. (CPS) by Disk diffusion method (CLSI, 2007)

-  est in 49 CPS isolates.

r I e ..\ \\\\-
AL T AN

7\

l 5 30%)

Table 4-8 Perce

Aueprpnin

YT
AR Mmiuwn NYNE

Figure 4-9 Beta-lactamase production screening test in 49 CPS isolates.
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OX = oxabili A,Mcef,apiQX} ;;-. laguianic acid and AMP = ampicillin

Figure 4-10 Appearance | growmmu y zone in beta-lactamase producing CPS
Pl ; |
isolates by using of gn‘:g':t;_ﬁ;;n, amoxicillin/clavulanic acid and oxacillin
.l-,.-#-n-"-‘d',.!- : ‘
L -

AUEINENINYINS
ARAINTAUNMINGIAY
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4.6 Determination of minimum inhibitory concentration (MIC) for oxacillin by agar
dilution method.

The range of MICs were observed, as well as the MIC,, and MIC, of oxacillin

among the 49 isolates of CPS wern Shown fin Table 4-9 and 4-10 and Figure 4-11.

Sixteen (32.65%) of CPS isolats S @ oxacillin with MIC range from 0.5-

¥ ce -
[} ’ r

2 ug/ml (susceptibility -=.H____ 2 pg/ml i 33 iselates (67.34%) were resistant

to oxacillin with MIC ra 1€ T[Nl /mI 0 gree "'-nr.:;_f_ﬂ ug/ml. The MIC,, and MIC,,

were 256 ug/ml. The resulisof NMi€ a', caillin co |sk diffusion method were

same resistant result.
Table 4-9 MIC di -'r n MIG;,, MIC, : n 2 ong 49 isolates of coagulase

method

b N
N \osr

No. of isolates (%)

TA\S\
.-':'; 1 (2?04)

11 (22.44)

4 (8.16)

ﬂUH?ﬂHﬂ3WBWﬂ?”
ammnmummm@y

128 4 (8.16)
MIC,,, MIC,, 256 19 (38.77)
>256 5(10.20)

* unit of MIC pg/ml
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I I

Figure 4-11 MIC o , " 2 isolates ! -a. ositive Staphylococcus
; : : hod

Table 4-10 d resistant CPS

isolates (no.) - oxacillin-resistant

%
0. of isolates MIC rang
SP (42) 4->256
SA (3) -
Other CPS (4) -
- .
Thirty-thrée o illin in tAe MIC range of 4-

» |
>256, whereas f‘i!‘ and other CPS were not resistant to .-:;i‘ .

AULININTNEINS
RN TUNRINYINY
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4.7 PCR detection of blaZ gene
All coagulase positive Staphylococcus spp. isolated from 39 dogs were

typeable by PCR technique as shown in Figure 4-12. Of the 49 CPS, 31 isolates

(63.26%) were positive for blaZ gene\’ (‘7'4/7)h|0h identified that these isolates were

beta-lactamase producers. ~..,_

h‘_
L +VE N1 N3 N6 NU.NIZO19 NiJ-N34 W24 025 N2] W27 N29 029 N30 N31 N32 W32 N39 039 W40 W41 -VE

750 bp

500 bp

250 bp

PCR products usm_g specrr"c prl , to blaZ. The amplicon size of blaZ are

i N

;-'.p—_,-_ f‘,_‘d

774 bp. .
Tb':)‘-, ./,
'L"é_{ Lane Isolated

JJ 1 1 kb DNA ladder
[ § Positive contral positive
AUBANERINEGNG
: 25 negatlve control negatlve

’QW’]@\?ﬂ‘ﬁMN‘WﬂWH’W@H
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4.8 PCR detection of mecA gene

All coagulase positive Staphylococcus spp. isolated from 39 dogs were

typeable by this technique as shown in Figure 4-13. Of the 49 CPS, 30 (61.22%) were

resistant isolates.

positive for mecA gene (532 bp) which ’bé //firm that these isolates were methicillin-
\

Za,

—— e

Figure 4-13 PCR production of:‘iéélégulas‘ - ive Stqphylococcus spp that isolated

|

from dogs using tyfyé?'MRSA for"@g;{e control.

—_—

- fﬁ -*33"::':?3'-‘-

__)J Lane Isolated mecA (532‘é§)‘
E o 1 kb DNA ladder —NWiJ
:J 2 negative control negat‘i\/_(lé
| 3 positive control - pOSiti\Z
'4725J' 4/ Dsafples - '-‘
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Table 4-11 Correlation between oxacillin susceptiblility and the presence of the resistant

gene blaZ and mecA

Species (No. of No. of isolates No. of isolates positive by PCR No. of PCR-negative
isolates) (oxacillin Ml ra a mecA® | blaZ+mecA isolates
S. pseudintermedius 3 6 22 1
(42) tible - 4
S. aureus (3) ptib‘l’ E - 1
Other CPS( 4) : ibl - ] 4
Total no. 22 10
= Isolates were ¢ reddo b :d(.:';t*: eh u A h xacillin MIC 2 4 pg/ml and
blaZ-positive. '
= Isolates were sideged t &t.hic lin is | Scillin MIC > 4 ug/ml and mecA-
positive (gold standard meth ﬁ:_‘.
Yo |
The correlati etween oxacili ': tibility presence of the blaZ and
mecA gene is summari in‘JFat _..‘,.'-1.::" J S ates, 33 (67.34%) were OXA-
resistant (MIC ranging from 4.to P 16 (32.65%) were OXA-susceptible

(MIC ranging f
were haborin
isolates positive

and considered to.L

e and 22/33 (66.66%)
(. .18%) OXA-resistant

positive for only blaZ

beta-lactamase hyperproducers.

Of 16 OXA-sﬁﬂuble CPS isolates, Q}P isolates (18.75%) and 2 SA isolates

AU ARE NG

mecA gw Nine of ten OXA-susceptlbIe CPS isolates were both negative for mecA and

”ﬁﬁ'\mnim URIINYIA Y
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Table 4-12 Correlation between beta-lactamase screening test and the presence of the

resistant gene blaZ and mecA

Synergistic zone blaZ only blaZ and mecA negative blaZ and
mecA
OX-AMC-AMP 1 7
(12 isolates)
AMC-AMP 1
(6 isolates)
Resistant to all 2
(32 isolates)
As shown in dfabld® 48154 & I8 ,, 00d rélation between oxacillin
susceptibility and ‘ br eNg ‘ ‘, e bjaz n»ecA.
The result obtained h ohe ty 6 N o tudies showed most of all

isolated giving syneristi zone-of-AMC-/ 4. O \' C-AMP were blaZ and mecA

gene negative. Howevre,‘ sor ier blaZ and mecA gene and four of
them carried both. 7 isolate AMC-AMP carried neither blaZ
nor mecA bu ------------------------------------------------ /, 4 isolates that synergistic

X |

zone of AMC-AMP c: wblaZ nor mecA. Some

of the resistant iﬂates carried gene or mecA gwe. Eventually, most of

resistant isolates cafed both of blaZ and mecA gene. whereas 2 of them carried

”e't“erﬁﬂﬂ?ﬂﬂﬁwaﬁf”’iﬂ‘i
QW’lmﬂ‘iﬁu UNIINYIA



CHAPTER 5

DISCUSSION AND CONCLUSION

Staphylococcus o CONS ', el ortunistic pathogens in human
and animals. Some of t 2 r&people and animals and can
cause infections when people or animals injure : k Typically, these organisms

intrinsically cause no preblemat 2 ansmis antimicrobial resistance within

their groups can be 2 _ma g 1l in | e of them can continue to be

dangerous path treat because of the
organism’s intrinsi st I ntimicrobiels :., propensity to develop
resistance during therap (il : AT 2 methici VS|stant staphylococci have

been considered 16 bele ‘ Je ' for the ' profession. Recently, it was
proposed that the me icill ista ) . infe are important causes of
morbidity and morteli‘ty | liTe . ni | ' | may be involved in zoonotic
transmission (Weese and van '---in .1-~- g ‘ »‘

Coagulse—poi' - g pecially members of the
Sta,ohy/ococc- . 'ud/'ntermedius and
S. delphini), are.epp fofcle ’g particularly in dogs
and cats (Biberstm et el., 984: Cc

in companion animals | ave been widely reported in many countries in Europe. Thus, this

““dyﬁﬁﬂ“l“ﬂﬂﬂﬁ WEL AT e o
staphylocacc hei ic liti utpatient dogs from

our veterlnary teaching hospital. Wsing of molecuaI identification, mesms of

PRI IUANIINYTIRE

38). N oreover% occurrence of MRSA
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Isolation and phenotypic characterization of staphylococci

The result from this research showed that nasal cavity of dogs was the most

to 7%) was fount in 4 on _of dogs (Criffethiet aly . Previously, S.

commonly confused with S. inié hedius in rot e diagnostic veterinary bacteriology. It
i dad 7 i-4 s dekl
has been described that what'has been-ide : . Intermedius in the past may be

truly S. pseudintern ' 0072) /found that 30% of

veterinary staff, -"‘J‘n in Japan were
infected with CPS“ m‘ng e S. In this earch, | also found that

MRCPS was the most common isolates among the CPS (61.12%). However, lower rate

ﬂ R0 JMaKIV14 /b1 111l AR

(2009) fo d that ability of colonlzetlon in nasal cawty of S. pseud/nter%d/us were

RS TR TR

and most of them were found in dogs.
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According to present knowledge, biochemical assay for screening of CPS could
not separate S. pseudintermedius from S. intermedius. It was discussed recently that S.

(pseud)intermedius may be not only misidentified as S. intermedius but also S. aureus

in medical laboratories as well. Therefore

be underestimated. The report of Te la /ﬂai:who analyzed 14 isolates from

5 S. aureus and three of them

incidence in humans in the past may

(22%) were found to be S..if : i specific diagnostic tools

including genotyping? {ore | avoid misidentification (Weese and

!_ then to other Staphylococcus group
een Staphylococci group or the

(Machado et al., 2007). The.;;gaw'égd
other bacteria n arby. From the medi

all of them. TheBﬂateé " ance _ﬁfiles, characterized by

resistance to most beta lactams, tetracyclines, fluoroquinolones and co-trimoxazole.

Some showed drug
resista e ntibi ﬂlar mru resistance was

also foun 'in isolates obtained fronaa dog (No.41) V|S|ted for the first tlmed"our clinic.

TRIEN m; HEINEINL.

re3|stance in dogs. According to a previous report from Germany, thirty-three percent of
all S. (pseud)intermedius isolates from one veterinary dermatology referral clinic in

Germany was found to be multidrugs resistance (Loeffler et al., 2007). Moreover, there
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was also a relationship between long-term treatment and multidrug-resistant bacteria
found in animals. In this case, dogs could be carriers or reservoirs of MDRS and might

cause dog-to-human transmission, especially veterinarians and pet owners or vice

t hazard because of the antimicrobial

. amoxicillin and co-trimoxazole,

: s. Moreover, it was revealed
T —
have become endemic to the

~production of beta-

thé dr@ belonging to the beta-

lactam group Toma‘z et al., 1989; Hackbarth et al., 1995; Henze and Berger-Bachi,

A1 A0 N 1630 1o 04 o N

susceptible to all beta-lactam drugsyused in the susclﬂt‘ibility test. Thus, r@hanism of

YRS T HRYIIHAR S
ﬁXlstenoe of penicillin binding protein 2a ) was suspected to be the cause of this

resistance and molecular detection of mecA gene confirmed this hypothesis. Most

isolates with MIC more than 4 ug/ml carried mecA gene. Four isolates with MIC more

than 4 pg/ml carried blaZ gene but not mecA gene. Thus, it can be concluded that most
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of MRSP identified in this study carried mecA gene and were highly resistant to many
antimicrobials.

However, no good correlation between beta-lactamase screening test and the

presence of the resistant gene .\.\ ‘ was found. Some of isolates showed
synergistic zone of OX-AMC carrie /a _nor mecA gene and some of
isolates with synergistic - gene Thus, beta-lactamase

screening test by antimicrobial-disk di 1€ [ this study was not suitable

according to gee ; Vintov et al., 2003).

More than 90% of / il is ' ‘ roduce penicillinase, regardless of the

group can be a problem .',',',_'u,__i_-_;_, eover, transferring of resistance
NS and S. aureus has bee \ reported j that CNS may act as a
0:"\ rbes and Schaberg,

d Mo adas,_ﬂw).

Most CPS |so‘ates (67.34%) were OXA-reS|stant (MIC ranging from 4 to > 256

Ziififnﬁf U NN ST o

animal- to uman mecA gene trarfg'mlssmn can belba‘\ concern problewf human

w Wﬁﬁﬂ nl; ﬂiﬁzf‘a@jm% ﬂ ﬁ ﬂzom
uardabassi et al orris et al engust et a In"addition, healthy

animals can carry also MRSP. Over 90% of healthy domestic dogs have been reported

genes between '.'

resistance gene.sfeservoir for S. aur

1983; Naidoo, 195Aroher 1996;

to carry coagulase-positive staphylococci such as S. (pseud)intermedius (Lloyd, 2007),

with a small proportion of such isolates proving mecA-positive (Gortel et al., 1999;
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Griffeth et al., 2008). Eventhough, MRSP infections in this study appear to be higher than
previous report, MRSP in people is not a serious problem as MRSA. Typically, S.

pseudintermedius cause no problem at all. It is commonly found on skin, nostils or

intestinal tract of healthy dogs. It ¢ ‘ , , rtunistic pathogen when animals get ill
or injured. " AL

Many studies reg

amsm colonization in human

by S. (pseud)intermedi stigated the among 144 healthy
veterinary college stz was colonized with S
(pseud)/ntermed/us S isolates were found in

patients : one from'a ealthy éar -and-oneg g ich was thought to be

contamination rathei / ig de 1997). Therefore, its importance

deep pyoderma, their owners indi iduals Wwithout daily contact with dogs. The

occurrence of S. (pseud)/nmé&f:;,)_! \e owners.of the infected dogs was significantly

higher (6/13) \t.% in the control group oy ofteh-carried the same S.

.‘*«ﬂ- sampled a second

and the do%o longer had purulent

lesions. Thus, direct (;pntact with the lesions is a probably risk factor for the transmission

~EUHANYNININT. ..

MRSP |n ogs in this study was ébund to be h|gEr. than MRSA. Eveﬂpough the

YRANS IR TN 26 B
q/as not found, large population of animals in Thailand should be further investigated.

Transmission of resistance genes from MRSP and MRSA between people and animals in

(pseud)intermed I

time and were fou to be

Thailand should also be determined. Furthermore, study of SCCmec and the other drug-

resistance gene in S. pseudintermedius should also be identified.
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Table A-1 100 dog history and hospital number

No. HN. Date Kind of wound

1] 5112624 4/8/2008 | Otitis externa
2 | 5008486 : e ,
3| 5016607
4| 5009041 |
5| 5110206 -—’"‘j ,ess - |
6 5109127 ma qm |
iK%/ D
oo -W'/@mﬂ\\\\
o o] ol |G\
10 | 5112209

11| 4903956 |

12 | 4915372

13| 5113262

14| 5110273

15| 5113903

16 | 51 r!.___m

171 5

18 4902|U7 3/9/2008 | Otitis externa

19 | 5010124" d/9/2008 Otitis exﬂa

IQqIﬂ 5114367 Otitis externa

22 Otitis xtrn

23 » 7

24 | 4901953 | 12/9/2008 | Infectious wound in ear

25| 5111066 | 15/9/2008 | Otitis externa

26 | 5106146 | 15/9/2008 | Infectious wound

27 | 5113408 | 16/9/2008 | Pyoderma

80



No. HN. Date Kind of wound
28 | 5114817 | 16/9/2008 | Infectious wound
29 | 4912096 | 16/9/2008 | Otitis externa
30 | 5115010 | 18/9/20 ound
31| 5011638 | 19/9% With skin infection
32 | 4911953 | Infectious:
33 | 4908363 Infactio
34 | 511510 19/ factiot
35| 511444 . Otitis e
36 | 5115236 [#22 Ot
37 | 5115 / Oiitissexterna
38 | 511530 /2008 | it a
g‘i-.l{.-g I‘n“
39| 5115413 5/ ‘O‘ P A
" — i
40 | 511150 2 /200@ “Anf wound
41 | 5115519 /9/2 U ‘ngqg
42 | 5115659 | 29/9/ = > nd
,_,i-‘"-"""-"!..-ﬁ--;_.‘ ;
43 5l 16
44 z -
45 | 49 m'
46 4914”2 6/10/2008 | Infectious wound ’.u
47 | 5115054 429/10/2008 | Infectious wound
O 1 D S O D ' "-”' ‘
‘ 115944 3
L] = 1
4'“ 5116243 | 9/10/2008 | Otitis externa
A ger A A% 3
51 ﬁS 9/10/2008
52 | 5114406 | 10/10/2008 | Infectious wound
53| 5113994 | 10/10/2008 | Infectious wound
54 | 5116235 | 10/10/2008 | Otitis externa
55| 4916703 | 15/10/2008 | Infectious wound

81



No. HN. Date Kind of wound
56 | 5110600 | 15/10/2008 | Infectious wound
57 | 5116171 | 15/10/2008 | Infectious wound
58 | 5116610 | 17/10/20 ound
59 | 5116550 | 17/10% , saiouid
60 | 5116962 | Abcess ...-ﬂ
61| 5116579 Infactio
62 | 5116240, ot
63 | 511272742 /‘ Infegtio
64 | 5018504 |26/ s Infecti
65 | 5117 /1 nicotious wour
66 | 49152844 20/10/2008 | Infe ol
67 | 5117364 | 30/10/2008 [ infect n
68 | 51117744 3040/2008 ' Oiils 6xigma "x_
69 | 5117652 | B/11 T"Igfggg d
70 | 5117665 | 3/1 1% i nd
e
71| 499009
72 -
73 | 5001 m'
74 510%4 7/11/2008 | Otitis externa ’.u
75 | 5114622 | 40/11/2008 | Infectioug wound
A Y R R W TS
'7q] 5118184 | 12/11/2008 | Otitis externa |

5116699

14/11/2008

80 Infectious wound
81| 5110111 | 17/11/1951 | Otitis externa

82 | 5114622 | 17/11/1951 | Infectious wound
83 | 5116203 | 17/11/1951 | Infectious wound

82



No. HN. Date Kind of wound

84 | 4918153 | 18/11/1951 | Infectious wound

85 | 4917304 | 18/11/1951 | Infectious wound

86 | 5102677 | 19/11/19

87 | 5118483 | 19/11

88 | 5021912 | )51 | Otitis extel

89 | 4912148 L20MMIME51 | Otilis exteina™ .
90 | 511729 , '
91 | 4906247.484/1411961 [ Otitis e

92 | 51 4 125/

93 | 4901. ] Jnfectious

94 | 490395 /

95 | 5118 /1

96 | 49074314 27/41/195% oUs woun

97 | 5107749 | 20/11/4951-{ Infecti d-

98 | 5110170 | 27/11/1 = i d

99 5I 03

100
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Table A-2 Coagulase positive Staphylococci drug history and disease

84

No. | SEX breed duration Antibiotic drug Steriod Drug Pre- disease
3 M GR 1 day : no no.
6 M mixed 1 day no no.
Bangkea 'gentamic' Recurrent otitis
1" M lon [ tronidazole
w - (T, fluoroquin externa
12 M GR te ! - pri olone Skin disease
oy,
19 F LR gt oXyCy! rednisolone Skin disease
22 M mixed a = no.
C: doxycyel
24 M mixed j t - \ rednisolone Skin disease
bactaci 04
25 mixed d & ‘ § _ no no.
27 mixed 30 F ta , iro dazole no.
29 F mixed ay| - ﬁ ) no no.
30 F mixed 1d r L " no no.
31 F Cocker 30day * s, no no.
32 M mixed 1 day __.f"ﬁ""ry 4 <N no no.
39 | M| P E .
oo?‘ o \ no
40 F mix T no
4 | ™ Pug -m ' Skin disease
43 M mixed ‘i 2 day »ﬂ no
44 M mixed 2 day no no no
e
47 M Chizu 2 Vil i Xacin | Irnth no
49 M o 1d M | L) rJIDI I d no
U
51 M M.P 6 day ‘ no no cancer
: =i e
' 0 " i C 0 . jod
: y 0 %
56q M mixed 1 day no no no
57 F LR 8 day SXT, bactacin® no no
61 F Poodle 10 day bactacin” no no
62 F Poodle 17 day no no cancer
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No. | SEX breed duration antibiotic drug Steriod Drug Pre- disease
63 M Pug 60 day AMC prednisolone, no
67 M mixed 1 day no no no
68 M Poodle 1 day no no no
74 M Chizu long term enrofloxacin, CL no no
82 M Chizu long term no Skin disease
83 M | Chiwawa 1 day no no
88 M mixed no no no
92 M Poodle | de 0 no no
100 M mixed no no

SXT = Co-trimoxazole

CL = Cefalexcin

AMC = Co-amoxiclav

DA = Clindamycin
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Table A-3 result of all coagulase positive staphylococcus test

86

Dogs No. isolate No. Gram. mannital+ catalase coagulase test V.P. 16S rRNA SA Sl
1 N1 + cocci pos. pos. pos. pos. pos. pos. | neg.
2 N3 + cocci pos. pos. pos. neg. pos. neg. | pos.
3 N6 + cocci pos. pos pos. neg. pos. neg. | pos.
4 N11 + cocci pos. 0S. neg. pos. neg. pos.
5 N12 + cocci p,_' " neg. pos. neg. | pos.
6 019 + cocci p 0S. neg. pos. neg. | pos.
7 N22 + cocci pos. neg. pos. neg. pos.
8 N24 +co pos.. g pos. neg. | pos.
9 W24 rios ‘ . y pos. neg. | pos.
10 025 + col ‘os oS pos. neg. pos.
1 N27 coccei pOS. b as‘h’h neg. poS. neg. | pos.
12 w27 + b pos 0 poS. neg. | pos.
13 N29 + cocgi 0 '!' pos. p \ pos. neg. | pos.
14 029 + gocci pos. oS NN poS. neg. | pos.
15 N30 + coc 0 -",‘._ ﬁps_‘f ’mp Y \ ‘g. ‘ pos. neg. | pos.
16 N31 + ¢ 'p(fs' pos p pos. neg. | pos.
17 N32 cocci St ; .;i =0 s:," S. eg. pos. neg. | pos.
18 W32 + co pos. ;',p ;; pOs. pos. neg. | pos.
19 N39 + cocci pos. bl Tpbs. ok 0s. negl. pos. neg. | pos.
20 039 + cocci pff'ﬁ?:”. po;.yr : i : neg. poS. neg. | pos.
21 W40 + cocci pos: ::—-pos: S. neg. pos. neg. | pos.
22 W41 + cocai ‘_f)é__s;fﬁ :'a.-"ﬁos':‘-'{, neg. pos. neg. | pos.
23 W43 . %, + cocci pos. poé'.' pcis. neg. | pos.
24 W44 {F-f — Svfs. neg. | pos.
25 N47 h 4 q_cci pos. 0 S. neg. pos.
26 W47 OC-(:TM" po neg.q" pos. neg. | pos.
27 N49 'Iﬂll!:occi pos. pos. pos. pos‘.{l pos. pos. | neg.
28 W49 + cacci pos. pos. L‘pos neg. pos. neg. | pos.
29 r:{51 cej oS o s | | ng9% s neg. | pos.
30 r\/ 51 © cCi S p ;’s. neg. pi)s. e neg. | pos.
31 N 3 + cocci pos‘. pos. p'os. N neg. p;s. neg. | pos.

+ cocci poSs. "' poSs. pos. 458, | neg. pos. nuf pos.

\ o) 0 S. pos. } ! g ;Ios. @ gol

1M:O(lci 0 pos. g uos. H

4135 N60 + cocci pos. pos. pos. neg. pos. neg. | neg.
36 N61 + cocci pos. pos. pos. neg. pos. neg. | pos.

37 N62 + cocci pos. pos. pos. neg. pos. neg. | pos.

38 N63 + cocci pos. pos. pos. neg. pos. neg. | pos.
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Dogs No. isolate No. Gram. mannital+ catalase coagulase test V.P. 16S rRNA SA Sl
39 W63 + cocci pos. pos. pos. neg. pos. neg. | neg.
40 We7 + cocci pos. pos. pos. neg. pos. neg. | pos.
41 N68 + cocci pos. pos. pos. neg. pos. neg. | pos.
42 068 + cocci pos. pos. pos. neg. pos. neg. pos.
43 N74 + cocci pos. 0S pos. neg. pos. neg. | pos.
44 w82 + cocci pos. 0S. neg. pos. neg. | pos.
45 W83 + cocci ) / ¢ . neg. pos. neg. | pos.
46 088 + cocpi b pos. neg. pos. neg. pos.
47 089 +c : p | -— : pos. neg. | neg.
48 092 + cocgi po | ‘ pos. pos. | neg.
49 N100 + coccj R » 1 - po . _ pos. neg. | neg.

pos. = positive

neg. = negative
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20N
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10

12

93

100 bp DNA Iadder
negative contre
SAnuc positive contral
SInuc positive control

N1

Figure A-1 PCR pi / / é \
Isolated ‘VI A

88

N12 positive

negative

positive

?fﬁ&l?ﬁ AV ps Y

positive

Wﬂmﬂim )

vgatlve

positive

16s rRNA | SAnuc Sinuc

positive | negative | positive

positive | negative | positive

N27 positive | negative | positive
W27 positive | negative | positive
positive | negative | positive

positive | negative | positive

positive | negative | positive

positive | negative | positive

positive | negative | positive

W ..positive | negative | positive
-] Va iositive negative | positive
039 pos&/j negative | positive
]Ea_eg'l\egative positive




400 bp

300 bp
200 bp

100 bp

Figure A-2 PCR productio n.0f C

89

. u» : m\\ hylococcus spp. (continue)

Lane Isolated /,/I’ M ‘h\\\\\& olated | 76s rRNA | SAnuc Sinuc
1 1 kb DNA laddery / 1’ \ \ \ \ positive | negative | positive
2 negative control positive | negative | positive
3 SAnuc positive &Jnér ; positive | negative | positive
4 Slnuc positive control | i , a 'l ) positive | negative | positive
5 W41 ‘ N60 positive | negative | negative
6 W43 N61 positive | negative | positive
7 W44 positive | negative | positive
8 positive | negative | positive
9 — o1 | positive | negative | negative
10 positive | negative | positive
11 positive | negative | positive
12 : ositive | negative | positive
iositive negative | positive

AMIAN TN INAE
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400 bo

300 bo

200 bo

100 bo

Sinuc
1 N/A
2 N/A
3 negative
4 positive
5 negative
6 smve negative positive

LULE U
HIRINF U NI BINEY

q- 11 N100 positive negative positive




400 bp
300 bp
200 bp

100 bp

Figure A-4 All positive

enzyme Mb

Lane Isolated
1 100 bp DNA Iadder
2 positive control
3 positive control (C).
4 N3 (U)
5 N3 (C)
6 N6 (U)
7 N6 (C) _
8 N11 ( . =
9 N11 (Ol
10 N12 (U) 'l
1" N12 (C)
12

and cut by restriction

91

320bp | 216bp | 107 bp
negative | positive | positive
positive | negative | negative
negative | positive | positive
positive | negative | negative
negative | positive | positive
positive | negative | negative
negative | positive | positive

i 'vositive negative | negative
negative | positive | positive
positive | negative | negative
negative | positive | positive
| pﬁve negative | negative
W27 (C) negatwe positive | positive

qmﬁqmmum’mmaa




400 bp

300 bp

200 bp

100 bp

Figure A-5 All positi

enzyme Mbol ¢

C = cut PCR product

92

] cut by restriction

Ll

i

b

Lane Isolated 320 bp 216 bp 107 bp
1 100 bp DNA laddeg ’ negative | positive | positive
2 positive control (U) | positive | negative | negative
3 positive control (C) negative | positive | positive
4 N29 (U) N39 (U) | positive | negative | negative
5 N29 (C) negative | positive | positive
6 029 ( mem;ﬁ—-n--‘;- “positive | negative | negative
7 029 (C) 3 °f!;; negative | positive | positive
8 N30 (U) positive | negative | negative W40k positive | negative | negative
9 N30 (C) positive | posifive’ | 21 | W40 (C) | negative | positive | positive
10 ﬁ (u » eH%@eWZ%ﬂﬂp@ve negative | negative
11 l\m (C) posm.ve 23 W41 (C) negatlve positive | positive

1ANa




400 bp

300 bp

200 bp

100 bp

Figure A-6 All positi

enzyme Mbo

Lane Isolated
1| 100 bp DNA ladd
2 positive control (U
3 positive control (é)
4 W43 (U)
5 W43 (C)
6 W44 (U)
7 W44 (C) c,_.uu.m._
8 N47 (U)
9 N47 (C) m negative
10 W47 (U) i w‘ive
| AUAY
12 (U) positive

Sntiflieg
F U

/

positive

negative

negatlve

F’HLI’ ‘
- ﬂ\\

positive

negaliye

negative

AN
k{iﬁ

e and cut by restriction

93

W-wﬁ_m‘

#"

T']
N54.{

N56 (U)

R TS

W57 (U

qmm‘nm uw'q%ﬂ%

ut PCR product

320bp | 216bp | 107 bp
negative | positive | positive
positive | negative | negative
negative | positive | positive
positive | negative | negative
negative | positive | positive

i positive | negative | negative
egative | positive | positive
positive | negative | negative

) | negative | positive | positive
positive | negative | negative
n%twe positive | positive
positive | negative | negative
positive




400 bp

300 bp

200 bp

100 bp

Figure A-7 All positive SiF

enzyme Mbol (¢

Lane
1 100 bp DNA ladde
2 positive control (U)
3 positive control (
4 N61 (U) “positive
5 N61 (C)
6 N62 (U)
7 N62 (C) 4
= ;E_—
8 NB3 (U v: .
9 N63 (C) m nega’u e
10 W67 (U | osmve
1" I
12 @ u

negative’| positiv

negative

negatlve

= uncut PCR product

C’QWﬂaﬂﬂ‘iﬂJ wm'mmaﬂ

N74 (C)

w82 (U)

-
088 (U)

cut by restriction

320bp | 216bp | 107 bp
negative | positive | positive
positive | negative | negative
negative | positive | positive

4 (U) | positive | negative | negative
negative | positive | positive
positive | negative | negative
M‘ egative | positive | positive
J ‘l positive | negative | negative
negative | positive | positive
positive | negative | negative
positive | positive

ﬁve




Table A-4 time relation with coagulase positive test

isolate No.

coagulase test

N1

+4

N3

+2

N6

+2

N11

+2

N12

+2

N17

0

019

N22

022

N24

W24

025

N27

W27

isolate No. coagulase test
W47 +3
N49 +3
+3
+2
+2

N29

029

N30

N31

N32

W32

W43 +4
W44 +2
N47 +2

N84 0
w84 0
N86 0

95




96

isolate No. coagulase test

088 +4

089 +4

092 +1

N93 0

N94

N96

N97
N100

+4 = clot within 4 hour (be

+3 = clot within 24 hour (be haie

+1 = clot over72 hour (be soft s

0 = not clotting
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Table A-5 drug sensitivity test

isolate No. AMC CIp TE (0,8 Cefoxitin

N1 27.56 27.31 16.4 28.2 S
N3 13.76 4 4 2403 | S
N6 14.02 4 4 2333 | S
N11 15.25 4 4 2549 | S
N12 13.65 33.41 4 2929 | S
019 12.38 4 4 2528 | S
N22 1417 29.93 4 25.51 S
N24 13.94 4 4 2449 | S
w24 11.76 4 4 2516 | S
025 12.39 4 4 2383 | S
N27 15.76 31.08 4 2855 | S
w27 14.09 32.22 4 2843 | S
N29 14.22 4 4 2542 | S
029 11.45 17.07 ) 4 2505 | S
N30 26.39 4 10.68 26.73 | S
N31 13.88 4 '“13.27 4 23.81 S
97

e QBRI INGNR Y

97


nkam
Typewritten Text
97


isolate No. AMC CIP DA TE 0X Cefoxitin
N32 11.92 4 R | 1287 0.8 4.33 4 2487 | S
W32 12.74 4 R | 17.59 343 4.84 4 2365 | S
N39 14.81 4 R | 14.08 2 47 4 2517 | S
039 13.31 4 R 4 : ‘:.’J" S | 577 4 24.1 S
W40 25.94 4 R | 12.94 6 {E ( 5.22 11.65 26.04 | S
i .
W41 25.84 4 R | 1325 4 R S R | 524 11.03 28.47 | S
w AT
W43 9.15 4 R| 134 R P 35 3] S | 537 4 21.97 | |
j r'lll.r'i
W44 13.91 4 R | 16.19 | 32 S S| 6.07 4 2441 | S
N47 14.24 4 R | 1549 | | A4 ] 334 S| 607 4 2654 | S
W47 16.19 4 R | 1018 | R 4_,;_,—__&',‘#3:.?.. R | 6.34 4 25.07 | S
i L
N49 22.52 2572 | S | 31 S j28.79 16.14 2838 | S
W49 14.93 4 R | 188 | 4.63 4 2447 | S
N51 16.11 13.83 | R | 3027 - 5.23 4 2393 | S
e i
) R
W51 17.07 1364 | R | 29.05 1+5S 4 R| 2973 | S 5.11 4 2511 | S
W53 14.34 4 R | 17.25 g o4 4 2453 | S
e i W | 1 Pl
N54 23.9 4 RP UE 5. I 10.42 2646 | S
N56 16.14 133 | R [l276 S 4 .r . 4 2526 | S
& F = "4

nsitive

R = resistance, | = intermiated,éqq S! ! r] a q ﬂ i

98
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isolate No. AMC CIpP DA TE 0X Cefoxitin
N57 30.23 S 35.91 S 5.42 4 22.54 4 23.88 S
W60 11.69 | 4 R 14.89 3 4.76 4 2417 S
N61 13.33 S 4 R 14.17 4 ,77 5.4 4 23.82 S
N62 15.17 S 4 R 15.22 | : ‘:-’l‘ S 4.84 4 22.96 S
N63 12.07 | 4 R 15.61 | R 173 ; 4.85 4 22.47 S
MO, ¥
W63 28.24 S 29.73 S 28.83 7 R"m SH 1 S 10.36 17.21 27.86 S
" A "q.
We7 10.43 R 4 R 14.97 R :ﬁ?’ zr {4 R 5.34 4 24.82 S
Fajra
N68 1507 | S 4 R | 14.55 Refd S | 1772 | s | 585 4 2472 | S
068 2435 | S 4 R | 1408 | R 6.26 2f <R+ 27+ R | 4.89 13.27 2845 | S
N74 22.93 S 4 R 14.26 R 4_,;_:.-’&"&2; 4 R 4.57 9.66 27.6 S
[
W82 24.57 S 4 R 14.6 R j4.74 12.93 27.66 S
W83 12.8 | 4 R 16.5 7 5.74 4 2412 S
088 25.74 S 4 R 12.89 5.31 13.27 28.86 S
T 7
089 29.46 S 32.42 S 29.69 '!IJS 14.4 R 29.42 S 25.42 U 27.6 13.08 33.48 S
092 29.8 S 24.68 S 10.68 I‘" |5:28.05 R 28.68 24 S 9.18 19.7 37.14 S
N100 23.51 S 25.88 S 26119 S 2. 1 S 26. 17.6 27.2 S
S.ATCC 38.97 S 22.33 S m 4 S 23.78 S 25.06 S 29.72 S 28.65 18.67 30.72 S
ciprofloxacin (CIP, 1 ug), clindamycin (DA, 2 ug), cefalexin (CL, 30 pg), co-amoxiclav (AMC, 3 ug), co-trimoxazole (SXT, 25 pg), mupirocin (MUP, 5 ug) and tetr cllne (TE, 10 pg), oxacillin (0X, 5 pg). oxitin (CEF, 30 ug
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R = resistance, | = intermiated, S
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Table A-6 double disk diffusion test

100

is:ljte OX AMC AMP Co.
N1 18 \\\Iu ’ / j’ s OX-AMC-AMP
N3 \1*‘» R n/a
NG — = R n/a
N11 /m m R n/a
N12 7B ‘\b\\k R n/a
wto A‘i’l//ﬂ PR, - i
Py T AN i
J &7 DVINNLE e
W24 l l {J rﬂ\;\\“ R n/a
W25 R OX-AMC-AMP
N27 R n/a
W27 R n/a
N29 R n/a
W29 n/a
N30 OX-AMC-AMP
N31 n/a
N32 n/a
W32 n/a
N39 n/a
W39 n/a

w40 13 S ?e- S d&a WC_AMP
' E%Ia flﬁ EI1E g quﬂ f ;a1! E!f ] él Et
n R /a 7 ‘
W44 n/a R 13 R 8 R n/a
N47 n/a R 13 R n/a R n/a
w47 n/a R 20 S 14 R AMC-AMP
N49 20 S 25 S 18 R OX-AMC-AMP
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isolate
OX AMC AMP Co.
No.
W49 n/a R 19 R 7 R n/a
N51 n/a R 8 R n/a
W51 n/a R 9 R n/a
W53 n/a R AMC-AMP
N54 15 ™ 7 R AMC-AMP
N56 n/a a R n/a
W57 n/ & R n/a
N60 18 -~ S OX-AMC-AMP
N61 n/a R ! - = R n/a
N62 n/ay 167 R n/a
N63 n/a 1248, -, R n/a
W63 17 229, ]E ) R OX-AMC-AMP
We7 n/a E’ : R n/a
NG8 n/a T R n/a
W68 14 S —a— ;: 18 R AMC-AMP
N74 “o4- na
W82 i OX-AMC-AMP
W83 n/a
088 15 S 18 @I R OX-AMC-AMP
15 S 27 30 S OX-AMC-AMP
F 2 ILA :l_g_?qg_w_g’w J"‘ ﬂ AMC-AMP
N10 4 ‘ TR OX-AMC-AMP
S. 25923 21 @XAMC-AMP

RTINS




Table A-7 MIC of Oxacillin

isolate No. 256 128 64 32 1 8 Y 0.25 0.125 0.06 0.03 MIC
N1 neg. neg. neg. neg. ne Pos. pos. Pos. pos. 1
N3 neg. pos. pos. pos. po. 0S. S. pos. pos. pos. pos. 256
N6 neg. pos. pos. pos. pés. p L pos. pos. pos. pos. 256
N11 neg. pos. pos. pos. ol 0S. Fi's 0S. poSs. pos. poSs. pos. 256
N12 pos. pos. pos. pos. POS 4 pos.lﬁl e pos. pos. pos. pos. >256
W19 pos. pos. pos. pos. pbs. 0 b J . S. pos. pos. pos. pos. >256
N22 neg. neg. neg. neg. neg. neg rlf?;ﬁ-';"_;r pos. pOs. pos. pOs. pos. 4
N24 neg. pos. pos. pos. poSs. . 0S. : a r£ pos. poSs. pos. poSs. pos. 256
W24 neg. pos. pos. pos. pos. pos. . 'j. pos. pos. pos. pos. pos. 256
025 neg. neg. pos. pos. 0S 0S. pos. poSs. pos. 128
N27 neg. neg. neg. pos. 08S. pos. pos. pos. 64
W27 neg. neg. neg. pos. 0S. pos. pos. pos. pos. 64
N29 neg. pos. pos. pos. pos. pos. pos. pos. pos. pos. pos. pos. pos. 256
W29 neg. pos. pos. pos. poSs. pos. 256
N30 neg. neg. neg. pos. pos. pos. 1
N31 neg. pos. pos. m pos. pos. pos. pos. pos. pos. pos. pos. pos. pos. 256

| . = o
AWIANNIUNRTINYIQE

pos. = positive, neg. = negative q

102


nkam
Typewritten Text
102


isolate No. 256 128 64 32 0.125 0.06 0.03 MIC
N32 neg. pos. pos. pos. pos. poSs. pos. 256
W32 neg. pos. pos. pos. pos. poSs. pos. 256
N39 neg. pos. pos. pos. pos. pos. pos. 256
W39 neg. pos. pos. pos. \\ wk pos. pos. pos. 256
W40 neg. neg. neg. neg. Ilﬁ \ 1"'1. f‘\ pos. pos. pos. 32
W41 neg. pos. pos. pos. J ‘F nﬁg ! \ \ pos. pos. pos. 256
W43 pos. pos. pos. pos. I .' ; ‘l \ \ pos. pos. pos. >256
was o R
neg. pos. pos. pos. " t pos. poSs. pos. 256
N47 neg. pos. pos. pos. : @ pos. poSs. pos. 256
W47 neg. neg. pos. pos. pos. pos. pos. 128
N49 neg. neg. neg. neg. pos. pos. pos. 1
W49 neg. pos. pos. pos. pos. poSs. pos. 256
N51 neg. neg. pos. pos. pos. pos. pos. 128
W51 neg. neg. pos. pos. pos. pos. pos. 128
W53 neg. neg. posS. pos. pos. poSs. pos. 128
N54 neg. neg. neg. pos. poSs. pos. 4
N56 neg. pos. pos. . pos. pos. pos. 256
U
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pos. = positive, neg. = negative
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isolate No. 256 128 64 32 0.125 0.06 0.03 MIC
N57 neg. pos. pos. pos. pos. poSs. pos. 256
W60 neg. neg. neg. neg. pos. pos. pos. 32
N61 pos. pos. pos. pos. pos. pos. pos. >256
N62 neg. pos. pos. pos. pos. pos. pos. 256
N63 neg. pos. pos. pos. pos. poSs. pos. 256
W63 neg. neg. neg. neg. pos. pos. pos. 4
W67 pos. pos. pos. pos. pos. pos. pos. >256
N68 pos. pos. pos. pos. pos. poSs. pos. >256
W68 neg. neg. neg. neg. pos. pos. pos. 1
N74 neg. neg. neg. neg. pos. pos. pos. 2
W82 neg. neg. neg. neg. pos. pos. pos. 1
W83 pos. pos. pos. pos. pos. poSs. pos. >256
W88 neg. neg. neg. neg. pos. pos. pos. 1
W89 neg. neg. neg. neg. pos. pos. pos. 1
W92 neg. neg. neg. neg. pos. pos. pos. 1
N100 neg. neg. neg. pos. pos. pos. 1
S. ATCCC 29123 neg. neg. neg. . pos. pos. pos. 0.25
U
¢ o e/
AWIANNIUNRTINYIQE

pos. = positive, neg. = negative q
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Figure A-9 Agarose gel.
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750 bp
500 bp
250 bp
Figure A-10 Aga v e g : 1‘ horesis oflall coag ! ositive Staphylococcus spp.’s
PCR progducts ‘ inued)
Lane ‘ | . blaZ (774 bp)
1 N/A
2 positive
3 positive
4 Voo 088 J negative
5 ,‘f-' A negative
6 1 positive
7 ‘ﬂ N100u negative
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750 bp

500 bp

250 bp

Figure A-12 PCR pro aphylococcus spp. that isolated

from degs using ‘ 7, > 2 MRS/ for positive eontrol (continued)

Lane Isolated mecA (5632 bp)

1 1 kb DNA -o | N54 positive
I | -'l!':.-',
2 negative control: "iﬁé@ .mv. 3 N56 positive
| | ::f; [ j,f o ahd
3 positiveieontr "' W57 positive
4 W43 N60 negative
5 w44 N61 positive
6 N62 positive
7 e e——— ive y ‘ s “N63 negative
8 T NG a8 - W63 negative
|| j_]
9 49 positive 21 W67 negative
10 1 positive ™’ | 22 N68 negative
m '5' positive 24 N74 negative
= ;
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Figure A-13 PCR produg cus spp. that isolated

from dogs u ing control (continued)
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Alpha-naphthol solution
Alpha-naphthol 5 g.

Ethanol 100 ml.

Potassium hydroxide solution

Potassium hydroxide

Creatine

Deionize water

Cell Suspension utior
® Tris [hydra €
® Fthylenediay

® Sorbitol &

DNA Hydration St
o Tris[hyd

. . 'P‘
® Diamin i traacetic ac
[}

thherned|am|ne tetraacetic dodecy! sulfat

’QW]Mﬂ‘iﬁNN‘m’mﬁl’lﬂB
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NTP Preparation

1. dATP (2’-deoxysadenosine 5'-triphosphate sodium salt)

concentration ; 100 mM aqueous solution (pH 7.0)

quantity : 25 ymoles
volume : 250 pl

quantity : 25 umol
volume : 250 pl

o

2mM dNTP V

ﬁ%ﬁ?ﬂﬂﬂﬁﬂﬂ?ﬂ“ﬁ

Q water

AT NI iWI““I’“J VI’E]”‘? A%

Agar dilution preparation

Oxacillin dilution was prepared by adding 6 ml of oxacillin stock solution (256

pl/ml) to each 54 ml of Muller-Hinton molten agar (1:10 dilution). Pipetted 25 ml of
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solution and poured in a sterile plates. The oxacillin stock solution was diluted two fold
until reaching a concentration of 0.03 pg/ml so that after following the aforementioned

procedure, the final concentrations of oxacillin in the media were 256, 128, 64, 32, 16, 8,

¥

-
L]
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