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) Abstract : The present work was conducted to investigate the drug susceptibility of micro-
organisms isolated from canine external ear canals. Antifungal susceptibility test of M pachyder-
. matis (17 strains) was perfomed by agar dilution method, using 11 antifungal drugs including
amphotericin B(A), nystatin(N), pimaricin(P), griseofulvin(G), bifonazole(B), clotrimazole(C), mico-
nazole(M), econazole(E), ketoconazole(K), tolnaftate(T), 5-fluorocytosine(F). All isolates were highly
sensitive to K, M, T(geometric mean MIC ; GM MIC <0.16pg/ml) but they weren't sensitive to

P, F and G(GM MIC >92.37pg/ml~>128pg/ml).

Antibacterial susceptibility test against 119 isolates of bacteria was performed by agar dilution
method, using 9 antibacterial drugs including erythromycin(ET), chloramphenicol(CP), gentamycin
(G), vancomycin(V), ampicillin(AP), amoxacillin(AX), chiortetracycline(CT), ciprofloxacin(CF), enro-
floxacin(EF). All isolates of Staphylococcus spp(101 strains) were highly sensitive to EF, CF, G
(GM MIC 0.33~1.47pg/ml). In other gram positive cocci(4 strains), they were highly sensitive to
EF, CF, V(GM MIC 1-~4.76pg/ml) and CT(GM MIC 1 UFL unit/ml). In gram positive rods(13
strains), they were highly sensitive to EF, CF, G(GM MIC<0.19~14g/ml). In Pseudomonas
aeruginosa(1 strain), it was highly sensitive to AX, EF, ET, CF(GM MIC 0.06~1pg/ml) and CT
(GM MIC 1 UFL unit/ml). All isolates weren't sensitive to AP(GM MIC 16~>32pg/ml).
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A golxgde] BAUYIOEE B, o8 A, AR
(otodectes cyanosis), 3%, "I A&}, &g 27], Y&y
Zol, 4949, AAAYE T U 890] ¢EHA U2
U AR 2ol E HFE A4 A

A Yoz F2 EeHE vAELS Malss-
sezia (M) pachydermatis *’*, Staphylococcus spp*”’, Pseudo-
monas aeruginosa ' Tolol {4 AZE A Yol
4] & Bacillus spp’, Micrococci ™, Staphylococcus
spp™*®, Streptococcus spp™, M pachydermatis *™*° 5 2.2
Tttt FUgME o] B0 7| ol olM M pachy-
dermatis 9} Staphylococcus aureus & #8213}

28 g7 9 274 8] AgEHo 4F Ay
AMEET QoY olEY YE EE 2802 YT
F7t5E 3 7] Wi FEE A8 EHE 47| 44
gou o) g RALE YEHI Ao A 4
7 2 324 93 24X A& E Aog 9%
GA Y de FoiFE ZA3NY] AR FAd g 7
FA ANEY FoA] wolvtn YT ol #FE AT}
Bo] o]Fofxm A a8y A AN AF
2 U Y Yol=d e M pachydermaris R AT
9 oA A s Buse] 9] G 4o
=
o] dFM e 7 A RN ALEFT U A gojrA
g VALY F7A R FAFA A in vitro o]
Ao e 2L 223

Nz 3 e

ZATF : 7} Yol A B8 Staphylococcus spp
101F, 718} Gram YA TF 45(Streptococcus spp 3F,
Enterococcus faecalis 1), Gram %A+ 133 (Bacillus
spp 2 Corynebacterium spp 2+ 53, Listeria spp 25*, Actino-
myces pyogenes 15), Pseudomonas aeruginosa 13+ 5 A&
1195} M pachydermatis 1759} A¢& 374 2 3
Ao A ZeA G AR

DM Z54 AA: A Y $U T AT amphoter-
cin B, nystatin, pimaricin, griseofulvin, bifonazole, clotrima-

zole, miconazole, econazole, ketoconazole, tolnaftate, 5-fluo-

rocytosine 5 11 2} A|(Sigma A F)o|tt. $AFA A+
AAPEYL Yoshida er al2e] Wgo] £3}e agar dilution
o AAEYen grseofulvind acetoned 199
A EL dimetylsulfoxide(DMSO)& &2 A}&-3tith
oA g Aol = 085% salined AM4-3te] 2560pg/ml-~0.16
pg/ml(Nystatin®] 4= USP univml)7t <] 20} e84
gt A A FF 7 128~0.02p/mivt = A
8742 8

ZAFFE 1% tween 80°] H7}¥ Sabouraud dextrose
agar(SDA) slanto] 23] subculture3} i1 0.85% saline 2miE
B 25} pasteur pipette 2 ¥fA]7) T8 4% 734
& U8 AYBoB §A 1557 vortexing § £ H§E &
McFarland No.122 @3t} o] 48 0.85% salineg ©]
£31 1:100.2 343 FFHo 2 o] &35t

1% tween 800 A7} SDA 18mlof] 28] A4 3 8
ZgA 2mlE petridishol ¥5, 3t 23 oS multiple
inoculator= HFEE HEHAh 28l FA E9
Q1A 9L 1% tween 800] 714 SDA 20mld] JEE L
A% 8o growth control 2 ©] 43} 1 1% tween 802 7}
& SDAY 20ml 5819 sterility controlZ A}-£3}5 T,
ol E petridishE 35C) A w3l growth controld) &
o] &g W% 34H 534

A 2t AL AFRE 87 A= ampicillin, amo-
xacillin, chlortetracycline, chloramphenicol, ciprofloxacin, enro-
floxacin, erythromycin, gentamycin, vancomycin 5 9%:(Sigma
A EYE AH8-3to] agar dilution ¥HE 2 minimum inhibitory
concentration(MIC}& &3¢ th o]& %Al MacLowry
et ol Wgo] Zae] AYH g A FE
Sused AT A FEE 640pgmi-031ng/
ml(Chlortetracycline®] 7%+ UFL unit/ml)7}x] 28} # <
H4sto A A AFF 27} 32~0.03pg/ml7} H
A s

FA#% & brain heart infusion broth(Difco)o] A7)
% g% & McFarland No.122 239},

Muler-Hinton agar(MHA ; Difco) 18midf] 24} #g@ 34
g FFA 2mlE petridishe] 7, £} 29 ohg
multiple inoculatorS. HEE-& ¥E31 37T, 447 o]
G F HELAY LYK TR IATY AT S
BT 282 AV B UA ¥ MHAY FF
£& %89 growth controlE o} -§3t 3 MHAT 20ml
B2 3}o] sterility control 2 ©]-§ 3} t}.
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02 A 113 AY M pachydermatis 1757-9) Z54
& Table 13 Zth. M pachydermatis o) & 2t A
MIC:= imidazoled] ¥72 4| Q] ketoconazole <0.02~0.5
pg/ml(7] 3% F; GM<0.16pg/ml), miconazole <0.02~0.5
1ig/ml(GM < 0.16pg/ml), econazole-2 < 0.02~8pg/m(GM < 2.17
pg/ml), clotrimazole& <0.02~8pg/ml(GM < 2.55pg/ml), bi-
fonazole 2 <0.02~8pg/mi(GM < 4.40pg/ml), thiocarbamate )
FAFA tolnaftatet= <0.02~1pg/ml(GM <0.16pg/ml),
polyene#] ¥ FM< amphotericin BE 8~32pg/ml(GM
27.18pg/ml), nystatin® 0.13~>128 USP unit/ml(GM>75.34
USP unit/ml), pyrimidine analogue?] S-fluorocytosine2 128~
Y 128yg/ml(GM > 128pg/ml)%} 31, pimaricin® 64~ 128pg/ml
(GM>92.37pg/ml), griseofulvine 128~>128pg/mi(GM >128
pg/ml) At

YA 9%l ¥ Staphylococcus spp 1015, 7] €t Gram
A - (Streptococcus spp 3F, Enterococcus faecalis 1),
Gram %4 37 (Bacillus spp R Corynebacteriwm spp 2t 55,

Listeria spp 25, Actinomyces pyogenes 15%), Pseudomonas
aeruginosa 17+ 7+47/3-L Table 29} 2t}

Staphylococcus spp(10152)8] 2+ kAl of T § MICE flu-
roguinolene#| %4 enrofloxacing 0.06~2pg/ml(GM 0.33
pg/ml), ciprofloxacin® 0.13~4pg/mi(GM 0.50pg/ml), tetra-
cyclined] 3¢l chlortetracycline 0.5~4 UFL unit/ml
(GM 1.66 UFL unit/ml), aminoglycoside ] 37 #|¢) genta-
mycin® 0.06~32pg/ml(GM 1.47pg/ml), vancomycine 0.25
~>32g/ml(GM>3.45g/ml), aminopenicillinZ] %712l am-
picilling 8~>32pg/ml(GM >27.41pg/ml), amoxacilling <
0.03~>32 pg/ml(GM 1.74pg/ml), macrolideA] BZF 4|1 ery-
thromycine 0.5~>32pg/mi(GM>9.59g/ml) §| 32, chlorampheni-
col & 1~>32pg/mi(GM >6.28pg/ml) R}

71E} Gram kA T (Streptococcus spp 35, Enterococcus
faecalis 157)9] 7} oA} dj§ MICE enrofioxacin® 1pg/
ml(GM 1pg/ml), chlortetracycline 1 UFL unitmi(GM 1 UFL
unit/ml), ciprofloxacing 1~2pg/ml(GM 1.41pg/ml), vanco-
mycing 2~8pg/ml(GM 4.76pg/ml), amoxacillin® 8pg/ml
(GM 8pg/ml), chloramphenicol 4~16pg/mi(GM 8pg/ml),
erythromycing- 16~ 32pg/ml(GM >26.91pg/ml), gentamycin

Table 1. Minimum inhibitory concentration of antifungal agents tested against Malasseziz pachydermatis

Anti-

No. of strains with MIC(pg/ml)

MIC(pg/ml)

fangal
agents <002 003 006 013 025 05 1 2 4 8

16 32 64 128 >128 Range MIC; MIC,, GM

A 2
B 1 9 7
C 1 1 3 8 4
E 1 2 2 111
F

G

K 2 1 2 7 5

M 4 1 2 10

N* 1

P

T 4 2 1 2 1 7

15 8~32 32 32 2718

<0028 4 8
<0028 ¢ 8
<002-8 4 4

4 13 128-)128 128 )128

1 16 128~>128 >128 )128

<002-05 013 05 <016

<002~05 05 05 <016

10 013-2128 >128 1128 27534

8§ 3 6 642128 128 )18 29237

<002~1 013 1 <016

A ; amphotericin B, B ; bifonazole, C ; clotrimazok, E ; econazole, F ; S-fluorocytosine, G ; griscofulvin, K; ketoconazole, M ; miconazole, N ; nystatin,

P; pimaricin, T; tolnaftate.
*USP unit/ml.
GM ; geometric mean.
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Table 2. Minimum inhibitory concentration(ug/ml) of antimicrobials against 119 strains of bacteria isolated from external ear canals

pbioe Staphvi spp(101)° Other m );‘mmvc Other rfd?ils?‘?mw ml)
Range 50% 90% GM  Range 50% 90% GM  Range 50% 90% GM  Range 50% 90% GM
Erythromydn ~ 05~)32 )32 )32 )9.59 16232 32 )32 22691 05-)32 .8 )32 Y613 1 1 1 1
Chloramphenicol 1~-232 8 32 2628 4-16 8 16 8 05-232 16 32 28 4 4 4 4
Gentamydn 006~32 1 16 147 16-)32 )32 )32 )>2691 0064 05 4 1 4 4 4 4
Vancomycn ~ 025-)32 4 )32 345 2-8 4 8 476 013~)32 2 8 )138 2 2 2 2
Ampicillin 8-2>32 32 )32 22741 32 32 Y32 )32 16232 32 )32 22727 16 16 16 16
Amoxacillin <003-)32 2 )32 174 8 8 8 8 006~)32 8 >32 >275 006 006 006 0.06
Chlotetracydline® 054 2 2 166 1 1 1 1 1-4 2 4 223 1 1 1 1
Ciprofloxacin 0134 05 2 050 1-2 1 2 141 0064 05 2 059 1 1 1 1
Enrofloxacin 0.06~2 025 1 033 1 1 1 1 <0031 025 05 <019 05 05 05 05

Data are expressed as MICpg/ml; 50 and 90% is that required to inhibit 50% and 90% of isolates respectively ; GM, geometric mean.

*UFL unit/ml.

®Suaphylococeus aureus (n.=22), § xylosus (n = 16), § epidermedis (1 = 15), S ch

(n=10), § iniermedius (n=8), § haemolyticus (1 = 6), S simulans (n = 6),

S warneri (n = 4), S saprophytecus (n= 3), S cohnii (n=2), § capitis (n = 1), § sciuri (n = 1), Staphylococcus spp (n =7).

cSterpmoocm spp (n= 3), Emerococcus foecalis (n=1).

d)Bacillus spp (n = 5), Corynebacterium spp (n=5), Listeria spp (n =2), Actinomyces pyogenes(1).

£ 16~>32g/mi(GM>26.91pg/ml), ampicilling: >32g/ml(GM
>32pg/ml) St

Gram 9}/ 7o (Bacillus spp R Corynebacterium spp 2
53, Listeria spp 25, Actinomyces pyogenes 13)¢] z} o
Ao o § MICE enrofloxacin <0.03~1pg/ml(GM <0.19
pg/ml), ciprofloxacin 0.06~4pg/mi(GM 0.5%ug/ml), genta-
mycing 0.06~4pg/ml(GM 1pg/ml), vancomycin 0.13~>
32pg/ml(GM>1.38ug/ml), chlortetracycline& 1~4 UFL unit/
ml(GM 2.23 UFL unit/ml), chloramphenicol& 0.5~>32pg/
mi(GM >8pg/ml), amoxacillin® 0.06~>32pg/m(GM>2.7511g/
ml), erythromycing 0.5~>321g/ml(GM>6.13pg/ml), ampicillin
£ 16~>32pgml(GM>27.27pg/ml) ST

Pseudomonas aeruginosa (15:)9) 2zt kAo & MICE
amoxacillin® 0.06pg/ml, enrofloxacin® 0.5pg/ml, erythro-
mycin ¥ ciprofloxacin® 1pg/ml, chlortetracycline 1 UFL
unit/ml, vancomycin®- 2pg/ml, gentamycin 3! chloramphenicol
£ 4pg/ml, ampicillin 16pg/ml St}

&

i

K o= gde A7t & oA do] B FFAA
o Fo thEaol" pet FEZA HAH F7]o] YFo
BAHI QoA ABEEO] & FYolY. 28U ¥
A B WAZEY 2802 A FFd ¢
& A5 E o]zt U7l HES FAY e} HA
Fo e Aol T84 Ha ot

ol A E g HFE G Yol Fo] A3}
I EF VA AFHR e dolxd ¥ AN
Sjolx ¥ o] M pachydermatis 1759 N ¢ 1195 & &
AFA 1% F $FA 950 B A B4 invivo
o)A} agar dilution YO 2 ZAEH Ao disle 23
pi L

299 gATA oW AFFEE 717 imidazoled) F
o)A} ketoconazole, miconazole? thiocarbanate)¢) tol-
nafiate®] M pachydermatis 175-¢] )} MICY 7|83 ¢
(GM MIC)o] 0.16pg/mlZ T}E Ao &} &L ST
AE& UJehigth. &0 2 econazole, clotrimazole, bifo-
nazole(<2.17~<4.40pg/ml)o] & YA EYE Y
2} fungicidal 2}-8-& 7}3 polyene#] ¢! amphotericin B,
nystatin, pyrimidine % &<l 5-fluorocytosine ¥ 7€} pi-
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maricin, griseofulvin §& GM MIC7} 27.18~>128pg/ml
(%€ USP unitml) o X8 FFRP0) ¥k}
o] A4 & disk diffusion ¥-& AH8-¥ Kiss ef al*, macro-
dilution J-& A}8-¢ Uchida er al °8] o) 549 @
&3t F-AHHSIAL tolnaate7} 77240 githE Loren-
zini ef al'°¢] ¥ I(agar diffusion®d)s}= Fol7} gloyt
imidazoleZ] % thiocarbanateZ] 7} AFA 4 F <] X&)
A H ol AtRET

T ol A #2lE AT 11959 @ 9% 8
FA ¢ MICE: Staphylococcus spp 10130 A, enrofioxacin,
ciprofloxacin, gentamycin, chlortetracycline, amoxacillin®] GM
MIC7} 0.33~1.74pg/ml(EE UFL unitm)Z 37 gA4 o)
¥3t3 2 g2 2 vancomycin, chloramphenicol, erythro-
mycin, ampicillin®] £0.2 ¥ @A YFE(>345-22741
Pg/ml)o] Wgke}. o]k A A& Kiss et al*, Cole et al "
3 Ukida ef al®o] disk diffusion J ©.& 9Jo| ¢ Ao|A
¥ ¥ Staphylococci (607, 85 % 25F)¢] %A 744
€ HAAY 23 amoxacillin, chloramphenicol, enrofloxacin
% gentamycino] FF¥Ao] ¥ erythromycin, ampicillin
% penicilline: FFEA ) WriE Y7 g1 Qo
Y tetracyclined] Al FFPA o] Qi HL o A
43} .

718 Gram %4 745, Streptococcus spp, Entero-
coccus faecalis)ol] th 2+ %A 9] GM MICE enrofloxacin,
chlortetracycline, ciprofloxacin®] 1~1.41pg/ml(*%3= UFL unit/
mhE FFEAol 2% thEo| vancomycin, amoxacillin,
chloramphenicol, erythromycin, gentamycin, ampicilling} &
22 WnH 3 §4(4.76~>32pg/ml)o] Wk},

Gram ¥4 3+F 135 (Bacillus spp, Corynebacterium spp,
Listeria spp, Actinomyces pyogenes)®] t|3t enrofloxacin,
ciprofloxacin, gentamycin, vancomycin, chlortetracyclin®] GM
MICE <0.19~2.23pG/m(E %= UFL unitm)2 7 EA
°] ¥$t3 amoxacillin, erythromycin, chloramphenicol, am-
picilline >2.75~22727pg/ml £0.2 WjLHd gFGA o
b3 is

Pseudomonas aeruginosa (15)o) Wh¥ 2t <F4)9] MIC
¥4 amoxacillin, enrofloxacin, erythromycin, ciprofioxacin,
chlortetracycline®] 0.06~1pg/mi(¥£ & UFL unitml)E 87
§40o] ¥$t3 vancomycin, gentamycin, chloramphenicol,
ampicillin §4] $£0.2 7 ¥4 (2~16pg/ml)o] v] @Y ¢t
Stch. Kiss e al* R Cole et al"'0] disk diffusion ¥ 0.2

Yo|=g HAolM ¥ ¥ Pseudomonas aeruginosa(103:
R 738 4A B4 E FAE 23 polymyxin I gen-
tamycin® 7 @40} ¥ 3 neomycin, oxytetracycline, en-
rofloxacin, amoxacillin, erythromycin, penicillin, ampicillin
% chioramphenicol & §F g4 ) Wrin Yo} o]
A Yol M+ amoxacillin, erythromycin ¥ chlortetracycline
< FFPAol ot Aol7t AT $E YAHENY
o] 4 polymyxin"*’, neomycin', gentamycin'*, enrofloxacin’,
amikacine] EAHolgte HIst o] AYe HAT=
FrA AT

©|4 M M pachydermatis 175 X AT 1195 ¢] o}A|
of e inviro M9 FFAAE AENGOY AA
AEAA Y T4 R ANAQA A8 AT 249 FA)
ALE 8T Fol datdis o B& A7 a7 Ea Qo

i B

HFAEY A 9159 o= d497) ¥ AN delx
(133A)AN £ ¥ M pachydermatis (17F)st A F(1195)
o 37 R $AZAN e 254 HAA 23 e 2
S A43e 49U

L FAZAUB) B MICY 7\887 2564
M pachydermatis (17F)%= ketoconazole, miconazole ¥ tol-
naftate(<0.16pg/ml), econazole(<2.17pg/ml), clotrimazole(<
2.55pg/ml), bifonazole(< 4.40pg/ml) 0.2 4R o) B¢
27 amphotericin B(27.18pg/ml), nystatin(>75.34 USP unit/
ml), pimaricin(>92.37ug/ml), 5-fluorocytosine % griscofulvin
(=128pg/ml)ol = 7H404d o) wigte}.

2. BAY AE 11959 FFAOF) BE MIC 23
o} A Staphylococcus spp(1015)8] MICS] 7188 F& en-
rofloxacin(0.33pg/ml), ciprofloxacin(0.50pg/ml), gentamycin
(147pg/ml), chlortetracycline(1.66 UFL unit/ml) 4=¢]¢it}.
718t Gram ¥4 F#(4F)S MICE enrofloxacin(1pg/ml),
chlortetracycline(l UFL unit/ml), ciprofloxacin(1~2pg/ml), van-
comycin(2~8pg/ml) 4013 Gram YA HF(135)9 MIC
© enrofloxacin( <0.03~1pg/mi), ciprofloxacin % gentamycin
(0.06~4pg/ml), chlontetracycline(1~4 UFL unitml) &0} 2.1
Pseudomonas aeruginosa (15 Y= amoxacillin(0.06pg/ml), enro-
floxacin(0.5pg/ml), erythromycin % ciprofloxacin(1pg/mt),
chlortetracycline(1 UFL unit/ml), vancomycin(2pg/ml) 4:0]
AT} Ampicillin® A ZF o)A 7440 Wt}
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