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Abstract : Staphylococci are Gram-positive, facultatively anaerobic cocci, normally found on the skin and
mucosal surfaces of most warm-blooded animals and often involved in a wide variety of diseases in animals.
Staphylococcal infections are treated with antibiotics and, consequently, antibiotic resistance and/or acquired
resistance have developed. Staphylococcus (S.) intermedius and Staphylococcus (S.) aureus are 2 common
veterinary isolates that are frequently associated with suppurative infections. This study was undertaken to
examine antimicrobial susceptibility of S. aureus (23 isolates) and S. intermedius (160 isolates) isolated
from dogs in Gwangju, Korea and investigate whether the antibiotic resistance of S. aureus and S.
intermedius is effected by the site of isolation, age, and sex of dogs. More isolates were isolated from
adult dogs (71.3%) than juveniles (20.5%). Antimicrobial resistance was commonly found for Penicillin,
Tetracycline, Trimethoprim-Sulphamethoxazole in both Staphylococcus species. All of the isolates were
susceptible to Amoxicillin/Clavulanic Acid, Cephalothin, Oxacilin, Neomycin, and Vancomycin. Appropriate
protocol for antibiotic use and strategies to reduce antimicrobial resistance rate will be needed. Periodic
substitution of antimicrobial agents and limitation of antibiotic use should also be considered.
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Staphylococcus(S.) spp.= 7152 TF-<} et A
StHA F=9 FHLS el H<lo] A [6]. S
aureus= SFE/ AR UJALZA AFE 4 HIF
g 4o [1], o1& M2 shsi Betk olyE A
7t Aoy SEES B " AR Tl de X
3t AT} [12]. S intermedius 3] 7NolA otitis

externa, pyoderma, abscesses -2 AlldAd I AU e
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ZA] 2.3} coagulase-positive species & IR 125
o] gt} [5, 11, 20]. o]& ol thak WALe A et
Ho| YA ARS-ER] 47 wiitol] o]& 2 A A
A7F 7P A1 Aol 24 B2 AT
WEElo] X g0 AR o] o FEdh
AREo 2 A WA T A Rl=Tt A AAE
o7 F7F FA o] g A7 Ha AL, ol
S A WA e =7 A9 EE ] nEt
MZ B ZolE HRIT) [17]. 7oA £l Staphylo-
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coccus®] A ZHAdel Uish AF= o]AFEEH U
A9k [11], FFA L] A= @3 Fo] glo] 7oA
B2 e 27 F 2 Staphylococcus?) S. aureus$} S.
intermedius® A TS o 37K 248 A4

Ao} st [7].

(i) A7t fAZe] = Mol W2 S aureusS} S.
intermedius®] °FA 7+ [10]
(ii) 4 E/tololl W S, aureusSt S. intermedius®] ¥
Al = (21
(iii) o -9l wE ofA 4 [14]
ETY
F 2e2
FAYG L] NE R FiEEE AT A
FEO old A A= WHEHS aHIA| LTt
Mo £ 9 SHWNEE male =& female,
adult(>1 year) T=+= juvenile(< 1 year), Z2|3 S. aureus
= S intermedius®l] WEF A 3T St o w 29
Fof| olf®l FZgo] Sl MAES S o=,
a3 FEA3 e Aslo] Q= MAES d3e] 3l
= ALo® TR AR SR Foe =, A,
HI7t, 9547, 2 3RE EREATh =
AHFLE &% F AEE Tryptic Soy Broth(TSB)ol
ANF3) 37°C/18-24X 7 ASH AZ] F 5% sheep blood
agard| A S PIE HEYY. £8& 427] colonyS
Staphylococcus spp. 1WA ] Baird-Parker(BP) agar®]l
A 24-48A17F ¥FSE | Lu 5 [14]°] ARE-gh 438t ]
2EE 53l S aureus, S. intermedius, “LZ] 3L coagulase
negative strain(CNS)Z 3} c}.

o ol [/l

)

M @

el s

YN e A

M 2 AL 7 EelE Aol ek FAA
743 Z1 A= National Committee for Clinical Laboratory
Standards(NCCLS) [15]9] Al3x|el| Fdle] t]j~= §F
A oz Alggit). #2]5= Macfarland Nephelo-
meter Barium Sulfate Standards(Ex. 55) [8]°ll w2} 10°
units/ml®] E7| saline & 3] HEIUTL WA=
e discs HAa) 37°CelA] 12417 vl F 7HA A
g7do] TAEA] 9= zone®| diameterS ST A
23 A= B-LactamsZ+=  amoxicillin/clavulanic
acid(AMC), cephalothin(CF), penicillin(P), oxacilin(OX)®]
%3, non-B-LactamsZ+= chloramphenicol(C), tetracycline
(TE), ciprofloxacin(CIP), vancomycin(VA), trimethoprim/
sulphamethoxazole(SXT), lincomycin(L), erythromycin(E),
neomycin(N), norfloxacin(NOR), clindamycin(CC), genta-
micin(GM)2. 2 F 155-F°|t.

B AelA AME-E FAA] disce L N(RASCO,
Denmark)E A €] 3}32+= BBL(Becton, Dickinson and
Company, USA) Al &5 ARttt Aol A=e
BBL ¥ RASCO #=7]Fo] we} susceptible(S),
intermediate(I) B2 resistant(R)Z 7 213133 Th.

& o}
oF BE
B AgoME & 2309 S aureuse}t 160719] S.

intermedius7} 2], 4% o] o] &FHAk A, IF
2 BRHZ Saphylococcus EBF2] £ Hl=
s A3= Table 13+ Z2th ©1% 1270¢] CNS

F= B AN AEHAL, dFS B2 A
E2E V19 S aureus®™ AFE AP A ol|A AL
ok Bl BEE BW StaphylococcusS] W

He oot &

Table 1. Frequency and distribution of Staphylococcus spp. isolated from dogs

S. aureus S. intermedius CNS*
MA** MJ** FA** FJ** MA MJ MU** FA FJ
Nose 1 1 0 2 10 1 0 10 1 2
Eye 2 0 1 0 15 0 1 7 2 0
Ear 1 1 1 0 14 6 0 15 4
i‘“’t'::;fi‘t‘fetswe 1 0 0 1 9 0 2 5 0 2
Skin 5 0 3 3 20 8 1 19 10 4
10 2 5 6 68 15 4 56 17 12
Total (%) G (1L0) (26 (31 (49 (7)) @21 (@87 (87  (6.1)
Frequency (%) 11.8 82.1 6.1

*CNS : coagulase negative strains, **MA : male adults, MJ : male juveniles, MU : Male age un-known, FA : female adults, FJ

: female juveniles.
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Table 2. Antimicrobial susceptibility of Staphylococcus Table 4. Differences in antimicrobial susceptibility of
aureus (Total: 23 isolates) healthy dogs by sex (among 13 male and 9
female dogs)

o Susceptible Resistant Intermediate
Antibiotics No. % No. % No. % Antibiotics Susceptible(%) Resistant(%) Intermediate(%)
AMC ) 960 1 40 0 0.0 Male Female Male Female Male Female
CF 7 740 6 20 0 00 AMC 1000 1000 00 00 00 0.0
c b 0 11 480 0 00 CF 846 1000 154 00 00 0.0
C 846 889 154 1.1 00 0.0

TE 5 20 18 780 0 0.0
TE 0.0 11.1 1000 889 00 0.0

CIP 14 610 8 350 1 43
CIP 61.5 1000 385 00 00 0.0

Va 20 870 3130 0 0.0
> v 1o 20 10 o 00 Va 1000 1000 00 00 00 0.0
: ' : P 154 222 846 778 00 00
SXT 10430 12 520 1 43 SXT 385 222 615 667 00 111
GM 220 7 300 4 174 GM 615 667 385 222 00 111
L 7300 12 520 4 174 L 462 667 538 111 00 222
E 10 40 13 570 0 00 E 385 667 462 333 154 00
N 19 80 4 170 0 0.0 N 923 1000 77 00 00 0.0
OX 14 61.0 8 350 1 43 [0)'¢ 846 1000 154 00 00 0.0
NOR 14 61.0 8 350 1 4.3 NOR 692 1000 308 00 00 00
cC 8 350 11 480 4 17.4 cC 462 77.8 385 222 154 0.0

Table 3. Antimicrobial susceptibility of Staphylococcus Table 5. Differences in antimicrobial susceptibility of

intermedius (Total:160 isolates) diseased dogs by sex (among 84 male and 77
. Susceptible Resistant  Intermediate female dogs)
Antibiotics No % No % No % .. Susceptible(%) Resistant(%) Intermediate(%)
: : : Antibiotics

AMC 158 99 2 1 0 0 Male Female Male Female Male Female
CF 153 % 7 4 0 0 AMC 97.6 98.7 2.4 1.3 0.0 0.0
C 129 31 31 19 0 0 CF 952 909 4.8 9.1 0.0 0.0
C 726 792 274 208 0.0 0.0

TE 16 10 144 90 0 0
TE 11.9 13.0 88.1 87.0 0.0 0.0
CIP 119 74 40 25 1 1

CIP 750 68.8 23.8 299 1.2 1.3
Va 152 % 8 > 0 0 Va 90.5 96.1 9.5 3.9 0.0 0.0
P 3019 130 8l 0 p 214 143 786 857 00 00
SXT 69 4 8 50 1 7 SXT 500 390 440 532 60 7.8
GM 8 56 63 39 8 5 GM 53.6 545 417 364 48 9.1
L 86 54 63 39 11 7 L 57.1 442 369 46.8 6.0 9.1
E 83 52 72 45 5 3 E 524 494 452 494 2.4 1.3
N 157 98 3 2 0 0 N 952 974 4.8 2.6 0.0 0.0
0OX 145 91 13 8 2 1 (0),¢ 857 87.0 13.1 104 1.2 2.0
NOR 123 77 37 23 0 NOR 72,6 753 262 247 1.2 0.0
cc 4 53 053 33 23 14 cc 512 481 333 377 155 143

£ juveniles(20.5%)X.T} adult dogs(71.3%)14 © =9k At} E3] S intermedius(82.1%) & F7¢ S, aureus
2, male dogs(50.8%)7F female dogs(43.1%)2] B &S B (11.8%) HE|FHot Bol F =AU
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% Y (Table 2).
S aureus ¥ F] A FFALS AMC > Va>Noll S. intermedius 2 F= AMC>N>CF >Va>O0X>

2 14 (80% ©)’d)S VERN AL, CF > CIP, OX, NOR col m$- =& 748 YeRd 2, NOR > CIP > GM >
>C, GMY 559 7+74(50%-80%)S HQom p> L>CC>E €22 £559 7+-A4S Hyon, TE>
TE>E>SXT, LolA & A &4(S% >R%)S YEFH T P> SXTell&= A3 YEFATHTable 3).

Table 6. Differences in antimicrobial susceptibility of Staphylococcus spp. isolates by isolation sites

lsolfition Ear Eye Nose l?ftrr(;?;:;i:e Skin
e No. % No. % No. % No. % No. %
AMC S* 42 100 27 96 26 100 18 95 67 99
R* 0 0 1 4 0 0 1 5 1 1
S 38 90 27 96 25 96 19 100 61 90
o R 4 10 1 4 1 4 0 0 7 10
S 35 83 17 61 19 73 18 95 52 76
¢ R 17 11 39 7 27 1 5 16 24
S 4 10 4 14 2 8 2 11 9 13
e R 38 90 24 86 24 92 19 100 59 87
S 29 69 19 68 22 85 15 79 48 71
P R 13 31 9 32 4 15 4 21 21 31
S 40 95 26 93 22 85 18 95 63 93
Va R 2 5 2 7 1 4 1 5 5 7
S 10 2 7 5 19 5 26 17 25
’ R 38 90 26 93 21 81 14 74 51 75
SXT S 15 36 10 36 9 35 9 47 36 53
R 24 57 16 57 14 54 8 42 28 41
oM S 21 50 11 39 10 38 14 74 37 54
R 19 45 15 54 14 54 4 21 16 24
S 22 52 14 50 13 50 13 68 32 47
. R 17 40 14 50 11 42 5 26 28 41
E S 23 55 12 43 15 58 9 47 34 50
R 19 45 16 57 10 38 7 37 33 49
S 31 74 27 96 24 92 19 100 35 51
N R 1 2 1 4 2 8 0 0 3 4
S 38 90 24 86 21 81 18 95 58 85
ox R 3 7 4 14 5 19 0 0 9 13
NOR S 33 79 21 75 23 88 15 79 45 66
R 9 21 7 25 3 12 4 21 22 32
S 24 57 13 46 13 50 11 58 32 47
cc R 16 38 11 39 8 31 4 21 24 35

*S : susceptible, R : resistant.
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S aureus®} S. intermedius= AMC, Va, Nol| =& 7}
& HolA P, TE, SXTo A&AL o] 1 o)
FASIAAIGE, S, intermedius?} S. aureus®l| VI3) 38 ¢
SHAl A S BT dE £ S aureus©l
Me = AeAdSs UEd CF C OXE S
intermedius?1 1= 96%, 81%, 91%= =& A4S B
AL, S aureusl ABFE zh= L S intermedius©
54%°] e BT

AZMEl 3 Mdo] wE Z=M Rio]

A7 7)ol A male?] 73§ Va, AMC>N>O0X, C,
CF <22 58 7-AS, female®] 74-9- Va, AMC, N,
OX, NOR, CF, CIP>C>CCso 2 =8 7448 UE
Wt 7ol 2lojA] female®] male dogsell B8] =&
I35 H 3, NOR, CIP, CCE female oA W =& 7+
4L Btk TE, P, SXToll& F A8 m5olx A3t
£ Y53 AEAZA G80] flHS HAFUL, male
F7H o2 L, Bolle A&Ade Btk 1 glo 017

a7 YA FE5E] AN TR mohA

giJo] mold 7Aool e FEZE maledlM =
CC, femaledlX= GM}F Lo| A THTable 4).

Z3to] & WA male®] 3¢ AMC>CF>N> Va

2 rlo rlo o

>0xel =& 7ZHA80% °ol4hHE, female®] 7%
AMC>Va>CF>N>0X> Coll =& 7ZH-AS 1ol

AV S Bot) TE, P AlE 3 F-338A At
=5 S o 4 IR, SXT, GM, L, E, CC &=
ZRbg o2 2edS B ti(Table 5).

I

2a2|2el0] mWE Mol ®o|

A7) e g F9l9ke @2 AMC Ethe CF
ek C, Va, Nl Hoth &2 398 Blth GM2 A4
71 2 RN &g BolAuh A % WA=
X ga7t oA e o2 vepgth B9 Agele &
3] ol A-gaprlel FAHE A o= Uehdrh. SXTe]
Haixe A, &, el AE3AE HeERItH(Table 6).
TR AN TAHLE fFolF ARE A
F }lo] HolM w2 F715HA] et

olgo] mE M X0

Adults®} juvenileo| X 35822 AMC, CF, Va, N,
OXE " &2 72479 Ui, TES Poll= A&
AL 5SS BAFAt Male juvenile(MI)ellA 7+
B A A dS YeER=T TE, P o9l
SXT, GM, L, E, CC= A =3 ZAoZ et

Table 7. Antimicrobial susceptibility of Staphylococcus spp. isolates according to age and sex

MA¥* MJ* FA* FJI*

Susceptible  Resistant ~ Susceptible ~ Resistant ~ Susceptible  Resistant ~ Susceptible =~ Resistant

No. % No. % No. % No. No. % No. % No. %  No. %
AMC 74 974 2 26 23 9538 1 42 72 100.0 0 00 17 895 1 53
CF 70 92.1 6 79 23 958 1 42 65 903 7 9.7 17 895 1 53
C 58 763 18 23.7 17 70.8 7 292 59 819 13 18.1 14 73.7 4 21.1
TE 6 79 70 92.1 6 250 18 75.0 8 11.1 64 889 3 158 15 789
CIP 53 697 22 289 20 833 16.7 51 708 19 264 13 68.4 5 263
Va 70 92.1 6 79 22 91.7 2 83 69 958 3 42 18 947 0 0.0
P 15 19.7 61 803 6 25.0 18 75.0 11 153 61 847 2 105 16 84.2
SXT 38 50.0 34 447 10 41.7 13 542 31 43.1 35 486 4 21.1 12 632
GM 45 59.2 27 355 11 458 13 542 40 55.6 24 333 10 52.6 8 42.1
L 47 618 25 329 7 292 13 542 70 972 2 28 19 100.0 0 0.0
E 44 579 30 395 8 333 14 583 37 514 34 472 9 474 9 474
N 72 94.7 4 53 20 833 3 125 70 97.2 2 28 19 100.0 0 0.0
(0):¢ 62 8l.6 13 17.1 20 833 3 125 62 86.1 8 11.1 18 947 1 53
NOR 59 77.6 16 21.1 15 625 8 333 53 736 19 264 18 94.7 1 53
CC 43 56.6 22 289 7 292 11 458 38 528 25 34.7 9 474 8 42.1

*MA :male adults, MJ : male juveniles, FA : female adults, FJ : female juveniles.
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stk o] Aol wEW SXT, GM, Ex X EA|EA ¢
FHE 7] oS Ao HolH, CCe Aol
F7HE e FAE Bk LS Mol R Ad4do] et
PoH(Table 7). $5=2 AFA1)S FollA = F7]
aHA] &ttt

-

|
=

|

o] okl shs/d ol Staphylococci®] 2FA] W
A2 A AARSRE F7HEAolH mE Hiks Holsgt
o} [26]. Al W9 g dAellA Tlol AMg-ste &
A e FF7et =E3NE, e fEdl o2t geizl
t}. webA] Staphylococci AHESS 243 X537 ¢
A e ddel st A g AALE Arlste]
T4 Ae e AE Foksks Zlo] vl st (1]
old Hi [91¢} w2 HERE 2D Staphylo-
coccus spp.8] XS HBW S intermedius(82.1%)7} S.
aureus(11.8%)°l V18] O Zo] EHNL, o]ES A9
o ]33t
S, aureus®} S. intermediuse= B AMC, Va, Nol| &=

S BYoM, S intermedius?t S. aureus®l] ¥
Be FgAA =& 7S BT S. intermedius

A 7232 734, 1998 Pellerin 52 2.3 [19]
oAM= Coll 60%-65%, macrolides(E, L, CC)9t SXTell
65%~80%, PB-lactams?] OX, AMC, cephalexin, GM 3}
quinolones$! enrofloxacin®} marbofloxacin®l+<= 95% ©]
Fe] e BT

u} 5 [2]9] =2ollM <= S. intermediusl AMC(88.9%),
0X(100%), Va(100%)°] 757do] #=A YEht oW =
3 fAFE oY, CCe 72.7%2 oW ARl 53%<}
= T ZolE BEAT S aureus] €13 71HF A¥bA
ol ¥ Al impetigoo| X &3 S aureuse] T4
A R AR ol 33} vl EE, 19999714
MIC50°] & =k GMoll A &S B3, 199437}
2000 Atololl BrUg A3 BAW CCllE AFgS B
ATk [16].

Penicillin W& #HZ SR o]F 2 dAHE
o] Az} Skl Ad=Hl, olH AFoNME S aureusol
A 87%, S. intermedius? X 81%% =7 YERIA ¢ 9]
P XEAZA &840 gl 2o wdEth TE
o thet AFAdL AAAF S aureusol X 78%, S.
intermediuso| A 90%2] &S Ho] Pl npRyIR| =2
AFZAZA &-8o] gl o= dATET. TEA A4
= AN st x wfie] wahAde] wAds)
deoxycycline, oxycycline®] A& F7to F&FS vE
T AT}t [24). Staphylococcus?l A P o] Lo = L}

o, o rfo

el s

sulfonamidel] T3+ A dHAdo] F5 B H ul 9oH [5,
20], fluoroquinolones®l ™+ A &J= CIPL} NOR2| A}
SHET7E e T WAgo] S7kekAL Slvkal B ul
AT [13]. 773 A9 Aol Q= o] e FE At
olof] ofA| AL oA RV ET} nRIRE FA 2}
o7k YeRFA] 9k9ktt [18, 22]. Picard®} Goullet®] H.37
R1eIAE Alg D35l oA tide] Al Yole
A A B JAE AASIAAIRE & A3 A3
= Bt A7AEe] At v R (4, 19] o] &
A ol & S mRIthe FoAQl Afole &
= flSitt. el o] gk k] 7} Penicillin G, TESH E°l
A B vl lom Eoll tist A4S adult malesell
H]3] adult femalesll 4] & JERIER antibioticsE AHE-
St uf sex9} #-2]E bacteria AFole] HAE ol 3k
o B3 =E% 9O}, antimicrobial resistance$t
sexAFo] I mechanism®] o} 8}&]2| 2] ekott} [9].

AFE A AEd AT adults ZTR= juvenile
ol &AA| A F7F FAHE E 5 A= adults
o] 7= o dAdelA A AR SE F AREEL
To] HEEA on7t I [22], juveniledM TAS
UeEbd FAA L in vive’de A8 AT adults<]
resistance 73 ol FFE " A F AT} [19]. Staphylo-
coccus?| A CFU Coll it Aol EahA] RarE o]
SARE [3, 23] o] Aol M= S 2 He=
YERST

FEH17F A Aol miAE FEE oW
oA B2 & £ A=t GF A TAME gE
flek= €8] AMCHEU= CF9} C, Va, Noj| Kt}
Ae8e B, GME 27 ¢ IFoA =2 7
e Bow, g9 Agdde wdl H837)d A3
Sk Ao 2 YERT) SXTol| thsl] HolA E21E Staphy-
lococcus?t A3 = o|d o] Harel B H¥e] Adrt
XA [25], F7HSR =, v = g8 ¥
olA= Ao et 20029 HujellA] i vt F
[2]¢] E37ellA] ampicillin®] A3/3-S 100%= HILg L,
Pellerin 5 [19]2 1993d2] amoxicillin®] 7532 84%
2 B O} Staphylococcus X85 X7l P group
G9} ARt} OXU4 cephalosporinit-2 ¢F&Eo] HTh g3
7} £7] "ol ol A= A LS

SN R Staphylococcus 75l g F-83F X
FA|ZE B-lactam antibiotics?! AMC, CF, OX7} 21312
™, gk oA A Q1 N3} glycopeptide A AQ! Vaol
BHAQ ZeR yElEth dAA o delA
Staphylococcus X955 X 50| o] ALEHI U&=
GM(male: 55.6%, female: 55.6%), E(male: 53.3%, female:
50.6%), SXT(male: 50.0%, female: 40.7%), CIP(male:
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75.6%, female: 67.9%)52 5= AUl Yt
dodel|A] o] FAAL] AR & o AlFSE dtte] g
a3t A W3dT7F F7FRAL AL TR W)
AEFEo] wEEL 7] Wi 75 HEEE &
gt &utE A A8 A dsaart 7dE= A
At A oFEe] A7 BRE Aol

2d
=

rh

NEHE & 23709 S aureus@t 160702 S. intermedius
w57t 28], 8= o] o]&=H A= juveniles(20.5%)
BTH= adult dogs(71.3%)l14] 27} Bol] =om s
aureus(11.8%) B.U-= S, intermedius(82.1%)7} Zo] 2]
=tk olE9 A s AN A, EElFE
< HiAI{ L2 AMC, CF, OX, N, 22|32 Vadll 74
< B3tk a3 0]9]Y FAAENAE R
E AIE Belte AL 7Rl ofAle] MES
aof o Ao g WztET 53] A& Hole A
o dsixe T FAARY F712<1 ot AE-

g SE& AAlstoiof & Zojrt

INEIE

¥ ATE BK21 Mol AR AP E
92 wol Y=L

ila]
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