J Vet Clin 21(2) : 133-139(2004)

7Hel HIFOIM 22|18 dQlTe| SN LY
A2 - WEE - ZEY - 2QY - O[FY - 054 - AT
LT LT

Antibiotic Resistance of Bacterial Isolates from Nasal Discharges of
Dogs with Respiratory Diseases

Moonsun Kim, Jongtae Jeong, Tae-young Kang, Young-min Yun, Ju-myeong Lee,
Du-sik Lee and Won-geun Son'

Department of Veterinary Medicine, Cheju National University, Jejudaehak-ro 66, Jeju 690-756, Korea

Abstracts : Bacterial pathogens were isolated from 36 dogs with respiratory signs, that were submitted to Veterinary
Clinics in Jeju, including Veterinary Medical Teaching Hospital in Cheju National University. Of 36 isolates, 16 (44.4%)
bacterial pathogens were Gram-positive and 20 (55.6%) were Gram-negative. Gram-positive bacteria identified with API
Staph were 12 S. intermedius (33.3%), 2 S. aureus (5.6%), 1 S. haemolyticum (2.8%), and 1 S. xylosus (2.8%). Gram-
negative organisms identified with API 20E or API NE included 8 Bordetella bronchiseptica (22.2%), 6 Escherichia
coli (16.7%), 4 Pasteurella spp. (11.1%), 1 Enterobacter intermedius (2.8%), and 1 Oligella ureolytica (2.8%). Both
Staphylococcus spp. isolates and Gram-negative pathogens were resistant to one or more antibiotics, including ampicillin
(AM), amoxicillin/clavulanic acid (AMC), chloramphenicol (C), cefazolin (CZ), erythromycin (E), gentamicin (GM),
kanamycin (K), lincomycin (L), oxacillin (OX), trimethoprim/sulfamethoxazole (SXT), and tetracycline (TE). All
Staphylococcus spp. were susceptible to AMC, OX and VA, while many isolates were highly resistant to L (87.5%),
E (68.8%), P (62.5%), and AM (56.3%). Antibiotic-resistant patterns of staphylococcal isolates were shown ranges from
single to 9-resistant patterns. Resistant rates to antibiotics of Gram-negative bacteria were usually higher than those of
Staphylococcus spp. in this study. Most Gram-negative bacteria were highly resistant to L (90.0%), AM (85.0%), E
(85.0%), P (85.0%), OX (80.0%), and CZ (75.0%). B. bronchiseptica isolates showed 5 to 8 antibiotics-resistant patterns
and Pasteurella spp., 2 to 8-resistant patterns. In particular, all 6 E. coli isolates were resistant to more than 9 different
kinds of antibiotics, including one strain resistant to all antibiotics tested.
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Table 1. Isolation rates of bacterial species from nasal
discharges of canine

Bacterial species No. O(f3168)013t65 %
Gram-positive bacteria 16 44.4
Staphylococcus intermedius 12 333
Staphylococcus haemolyticum 1 2.8
Staphylococcus aureus 2 5.6
Staphylococcus xylosus 1 2.8
Gram-negative bacteria 20 55.6
Bordetella bronchiseptica 8 222
Enterobacter intermedius 1 2.8
Escherichia coli 6 167
Pasteurella spp. 4 11.1
Oligella ureolytica 1 2.8
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Table 2. Antimicrobial resistance of Gram-positive bacterial agents from nasal discharges of canine

. No of No (%) of bacteria resistant to
Bacterial spp. isolat
¢S AM AMC C CZ E ENR GM K L N OX P SXT VA TE
Staphylococcus 12 9 1 9 3 2 4 10 2 10 5 4
intermedius (75.0) (8.3) (75.0) (25.0) (16.7) (33.3) (83.3) (16.7) (83.3) (41.7) (33.3)
Staphylococcus 1 1 1 1 1 1 1 1
haemolyticum (100) (100) (100) (100) (100) (100) (100)
Staphylococcus 2 1 2
aureus (50.0) (100)
Staphylococcus 1 1 1 1
xylosus (100) (100) (100)
Total 16 9 0 2 1 11 5 3 4 14 2 0 10 6 0 5

(56.3) (0.0) (12.5) (6.3) (68.8) (31.3) (18.8) (25.0) (87.5) (12.5) (0.0) (62.5) (37.5) (0.0) (31.3)

AM, Ampicillin, AMC, Amoxicillin/clavulanic acid; C, Chloramphenicol; CZ, Cefazolin; E, Erythromycin; ENR, Enrofloxacin; GM, Gen-
tamicin; K, Kanamycin; L, Lincomycin; N, Neomycin; OX, Oxacillin; P, Penicillin; SXT, Trimethoprim/Sulfamethoxazole; TE, Tetracycline;

VA, Vancomycin

Table 3. Antimicrobial resistant patterns of Gram-positive bacterial agents from nasal discharges of canine

Multiplicity o Bacterial species (No of antibiotic resistant bacteria) Total
of - Antibiotics Staphylococcus ~ Staphylococcus ~ Staphylococcus — Staphylococcus (16)
resistance intermedius (12) haemolyticum (1)  aureus (2) xylosus (1)
1 L 1 1
2 ENR,L 1 1
AM,P 1 1
3 CEL 1 1
ENR,SXT,TE 1 1
4 AM.ELP 2 2
E.GM,K,L 1 1
AM,ENR,L,P 1 1
E,LPSXT 1 1
5 AM,CZL.PTE 1 1
AMEL.PTE 1 1
7 AM,E.ENR,K,L,P.SXT 1 1
C,E.ENR,GM,L,SXT, TE 1 1
8 AM.E.ENR,K,L.N,P,SXT 1 1
9 AM.E.GM,K.LN.PSXT,TE 1 1

AM, Ampicillin, AMC, Amoxicillin/clavulanic acid; C, Chloramphenicol; CZ, Cefazolin; E, Erythromycin; ENR, Enrofloxacin; GM, Gen-
tamicin; K, Kanamycin; L, Lincomycin; N, Neomycin; OX, Oxacillin; P, Penicillin; SXT, Trimethoprim/Sulfamethoxazole; VA, Vancomycin;

TE, Tetracycline

Ao 9lglem | cefazolin (CZ, 6.3%) 59 th3t PSS
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2 o}k, Z&Y lincomycin (L, 87.5%), erythromycin
(E, 68.8%), penicillin (P, 62.5%), ampicillin (AM, 56.3%)
o digted= 50% o] @57t WAdS YERSich
2% FddF P ElEol %Y Swphylococcus
intermediuse L, P, AM, E, SXT, K, TE, ENR, GM, N,
Czell et z}zb 83.3%, 83.3%, 75.0%, 75.0%, 41.7%,
33.3%, 33.3%, 25.0%, 16.7%, 16.7%, 83%%] WA& i}
ERE, AMC, C, OX, VAlE EF 7ZrA4S veridl
th ol T F7F Ao Wlge ofEy HZ

T3 dielejelz WAl 293 <27l MRSASH VRSA
7b f L] 5F7) vRolM e Ao HEEA &# AUL-S
vepdch 2737 BelE S awrenss LoVt ENRel tish
o WAE Jveplidlen, zz 1354 &858 S
haemolyticumS} S, xylosus®] 7% A2E C, E, ENR,
GM, L, SXT, TEY|, ¥ C, E, Lol W& vepfisich,
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Table 4. Antimicrobial resistance of Gram-negative bacterial agents from nasal discharges of canine

Bacterial No of No (%) of bacteria resistant to
acterial spp. .

PP- isolates TAM AMC C CZ E ENR GM K L N OX P SXT TE
Bordetella 8 8 1 8 6 2 1 7 1 7 8 3 2
bronchiseptica (100) (12.5) (100) (75.0) (25.0) (12.5) (87.5) (12.5) (87.5) (100) (37,5 (25.0)
Escherichia coli 6 6 6 5 5 5 3 4 3 5 4 5 6 5 3.

(100) (100) (83.3) (83.3) (83.3) (50.0) (66.7) (50.0) (83.3) (66.7) (83.3) (100) (83.3) (50.0)
Enterobacter 1 1 1 1 1 1 1 1 1 1
intermedius (100) (100) (100) (100) (100) (100) (100) (100) (100)
Pasteurella s 4 2 2 1 4 1 1 4 2 3 2 1
Pp- (50.0) (50.0) (25.0) (100) (25.0) (25.0) (100) (50.0) (75.0) (50.0) (25.0)

Oligella ureolytica 1 1

Total 20 17 8 7 15 17

(100)

1
(100)

5 5 5 18 7 16 17 10 6

(85.0) (40.0) (35.0) (75.0) (85.0) (25.0) (25.0) (25.0) (90.0) (35.0) (80.0) (85.0) (50.0) (30.0)

AM, Ampicillin; AMC, Amoxicillin/clavulanic acid; C, Chloramphenicol; CZ, Cefazolin; E, Erythromycin; ENR, Enrofloxacin; GM, Gen-
tamicin; K, Kanamycin; L, Lincomycin; N, Neomycin; OX, Oxacillin; P, Penicillin; SXT, Trimethoprim/Sulfamethoxazole; TE, Tetracycline

A WG oAl HAFEZA 157]] ke WAEE o
BRI Ao HEe| A BA3N= S, aureuss 2957t
Al (L) &2 241 (ENR, L) WAloi o\ S intermedius
9] A% 1#FFW] AM, P 24 WATOINS #, UHA
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27 599 a7 S48 53l 145 A B
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FAEA g WAAES enrofloxacin (ENR, 25.0%),
gentamicin (GM, 25.0%), kanamycin (K, 25.0%), tetracycline
(TE, 30.0%)°) B3l lincomycin (L, 90.0%), ampicillin
(AM, 85.0%), erythromycin (E, 85.0%), penicillin (P, 85.0%),
oxacillin (OX, 80.0%), cefazolin (CZ, 75.0%)° A 4}
ERf ATt
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Table 5. Antimicrobial resistant patterns of Gram-negative bacterial agents from nasal discharges of canine

Multiplicity
of Antibiotics
resistance

Bacterial species
(No of antibiotic resistant bacteria) Total

bro col ent pas ure 20)

8 O (1) “ (1

EL
AM,CZPSXT,TE
AM,AMC,CZL,OX.P
AME.L.N,OX,P
AM,CZEL,OX,P

7 AM,C,CZE,L,OX,P
AM,CZEL,OX,PTE
AM,CZE,ENR,L,OX,P
AM,CZE,LN,OX,P

8 C.E.GM, KL N,OX,SXT
AM,CZEK,L,OX,PSXT
AM,CZ,E.ENR,L,OX,P.SXT

9 AM,AMC,CZEL,OX,PSXT,TE
AM,AMC,CZ ENR,GM,N,PSXT, TE
AM,AMC,C,CZEL,OX,PSXT

10 AM,AMC,C.E,GM,L.N,OX,PTE

12 AM,AMC,C,CZEK,LN,OX,PSXT, TE
AM,AMC,C,CZE ENR,GM,K,L,OX,PSXT

13 AM,AMC,C,CZ.E,ENR,GM,K,L,N,OX,P.SXT

1 1 2
1

1

1

1

1

1

1

1 1
1

1

1

1

1

1

1

1

1

1

1
1
1
1
1
1

bro, Bordetella bronchiseptica; col, Escherichia coli; ent, Enterobacter intermediuspas ;pas, Pasteurella spp.; ure, Oligella ureolytica; AM,
Ampicillin; AMC, Amoxicillin/clavulanic acid; C, Chloramphenicol; CZ, Cefazolin; E, Erythromycin; ENR, Enrofloxacin; GM, Gentamicin;
K, Kanamycin; L, Lincomycin; N, Neomycin; OX, Oxacillin; P, Penicillin; SXT, Trimethoprim/Sulfamethoxazole; VA, Vancomycin; TE, Tet-

racycline

on, W2 7 AZIA 18 Bag b glrpRaens
B Apoire 28 PFFOBME S, intermedius’t 7V
=2 g =S JEPIUSL, S aureus®t S. xylosus 2
S. haemolyticum®| N7 B|FoA E=c} £k o
& XA O ZAME Bordetella bronchisepticaSt Escherichia
coli7t 7V Eo| 2=, Pasteurella spp., Enterobacter
intermedius, Oligella ureolyticaZ} W3-l 2]}
O d7A4EY 2HE BH oA AL S aureus®h
S. intermedius’} 7V Aol R 1H] AR e
o, 357 B8 oY s A3 EEE AP
S. haemolyticum DA WA= 2lo]de] Aoz ¥
¥ ¥ AP, Quinn S WERA B. bronchiseptica®) 73
o9 kennel coughe] ANAZ 2 EHA =1
Alolw, E. coli AA e A AES dorAw 4
o wekx= TF7|H 7 713 ZEse 713 7
FYL o4 AR} GIL. En intermediuss 2] 387]
Zgke] Yo i HA'd vl AN NS P2 ARelA
HEHE ol Ho| A}, Oligella ureolytica= & L&A
AE AT oFANE ofdoldA]l ¥ Kok, 18|
cystic fibrosis& 71l AlgolA] oz 557 AEE

0.

0?2 o e

QOAT, olsh Qe ANT Fa] ¥ W B AT P
I8 FFEL U TENBS YYsel WS do
2 % Qe AR RoAE 5 A=A

Aoz Re] BaE S aureusSt S. intermedius®] 73%-
7] penicillin, neomycin, sulfonamides, erythromycin®ll
H2® =2 WAL vl Jlelr R2E S aureuss
penicilin, lincomycin, tetracycline, trimethoprim/sulfametho-
xazoleo| Wd-& molm?, 7he) vl et et Fele 45
¥ chlorampenicol®] W38 WeRHI, £3] 7)o o]l
A B S aureus?) 47.8%9 44.8%7F ZFz}F penicillinad
ampicillinel W& Yepiidar 8. S intermediusS)
B el Qeldn wFAHSeN FHE A4F Fol
tetracycline, kanamycin, erythromycin, lincomycin® Z+Z}
33.6%, 100%, 7.8% % 78%] Wi&E 7He 2o
vyEe] ol T S intermedius$t S. haemolyicunr
el elojdellM 8IS A9 BF oxacillindl| T W&
Bohs B glo] gAAol dish W& EeAIg+
Age| Fiel wet vdst AE & 5 sk
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B AFolA Bg Staphylococcus sppdl #57F BA
ol & ATAES HAF Husrle oyt
lincomycin®ll )3t 87.5%<] wo] WS v,
erythromycin, penicillin, ampicillin®] t3loj= 50% ©]g<]
457 WS 1YY tald] amoxicillin/clavalanic  acid
E 849} oxacillin, vancomycin®l] W3 WA T EEE
A LA fhANA MRSASE VRSAS] #xo o3 A
7t Bk FELsH o] FojHor & AoE JHrt

MollAl B&3t B. bronchiseptica2] A g WAdA
Al k82 R ampicillin, trimethoprim, sulphadiazine®]|
3l 22t 81.0%, 78.0%, 81.0%7F W& JeRAAL,
tetracycline, enrofloxacin, amoxicillin/clavulanic acidoll &
AEE BTl ah 0, aigkolo] FARIFoM Eeld o
2] 7ol ampicillin, trimethoprim, sulphadiazine®]] Sl
2 w2 WAL YeRIRT SO 2ejv £ dtelA] &
28 8752 B. bronchiseptica =7} ampicillin, cefazolin,
penicillin®] ©&td WS YERINIL, erythromycin,
lincomycin, oxacillindl= 675014 737 U/Ad-& vl
of Bt} opdg FAA WA dERZ jlom,
chloramphenicol 2 gentamicin®ll= A FF7F Z44E U
ERE Qlsin)

Aol A ola EEE E coli) A-$ enrofloxacin
(87.5%)3 gentamicin (90.7%)° Wi$ 23S YERATH
= Bt ot B A EEE E coli®] AT ol
5 3AA gt ZH 50.0%9 66.7%7F WdS el
R, FeE FF BF7F &/ o] Al st W
4& Yepiih

AfHor B AN FeE I8 S 2H Y
o B g TR oo gl WS eI 2%
Fdetol Hvlste] 2 SAwe] vEre] Al Wes B
St ole} 72 A= wdol Uygst #30] gjiol y
2 A7 13} AEHYoA] X8E Wolgly] wliEoR &
AUtk wEpA ofekAe] SF7100 713 ZAEE F de 2
4 7259 2 Al itk AdES ¥ &
A JeRt AR AR HES ErPoEAM A5 e
o3, A HE-S Fo ok & R gt

o 4y

2 =

$E7] Ao R AFA FEHU WA 36m=9] of
kAol v R HE AdwF-S FHg A 2F HF0l 16
T (44.4%)°0 2 &40l 207 (55.6%)°041 =]
oh 2% P 165 T S, intermedius7t 12F(333%)=
7 22 BEES JYeES S, S haemolyticum, S.
aureus, S. xylosus7b 15 =2 254 E=HY. 23
S 205 3 Bordetella bronchiseptica®t  Escherichia
coli7t 217} 85(222%) 2 6% (167%)°14 EelHo] vl
H 2 E¥E Jeplidy, thS 92 = Pasteurella spp7t
4F (11.1%)0A4 ZE& =02 Enterobacter intermedius,

0% - o7 -

it

A &2
Oligella ureolytica7t Z¥Zt 17 (2.8%) A E] =t

22 549 Swphylococcus spp. 1655 155 IAA,
I 20570 W3k vancomycing: A& 1459 &
Al g WAde-s AT Eeld 257t SE] o
Aol Ao WA-S YERNRI T, Staphylococcus sppi=
amoxicillin/clavulanic  acid (AMC), oxacillin (0X),
vancomycin (VA)oll thsled TEF el e
cefazolin (CZ, 63%) & e Wid&w e Holdrh
224 lincomycin (L, 87.5%), erythromycin (E, 68.8%),
penicillin (P, 62.5%), ampicillin (AM, 56.3%) ol ti3}]
= 50% ool #57F WS YERRITH 8 ol +F
o] WARES AN 9Al7EA] gekst F8A WAERES
WERAATE.
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o TR X B2 A WS Blew, B.
bronchiseptica= 5A|oNA 8A|7EA], Pasteurella spp.= 249l
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o) Wge 7K U
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