creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

A

o} gl

“

o] A2 7] o] X

BAA Al o

GAA A

Al st L o st el
%< 8 3}
3 7 &

20154 84

o

&l

&l



To!

g Alatel of

2]

=

4

ﬁo

To-

6<¢

a0l

ToR
N

—

ol
g
4

oF
o

T

ol
o}
A

o}
T

o

]

o

6

20154



Antimicrobial Susceptibility of Major
Bacterial Pathogen in the Equine
Genital Tract

Kyoung-Yong Han

(Supervised by professor Won—-Geun Son)

Department of Veterinary Medicine

Graduate school, Jeju National University, Jeju, Korea

Abstract

Equine reproductive failure can occur from different reasons and is a major
contributor to economic loss in the industry. This study described major
bacteria agents 1solated from the thoroughbred mares which had reproductive
failure in the previous year and antimicrobial susceptibility of the bacterial
isolates.

A total 146 wvaginal and uterine swab samples were submitted to Jeju
Self-Governing Veterinary Research Institute by equine veterinarians from
2011 to 2015. Streptococcus equi subspecies zooepidemicus were most
frequently encountered bacteria, that are found in 29 samples (48.3%5). Other
identified species included 21 (35%) FEscherichia coli, 6 (10%) Klebsiella
pneumoniae, 4 (6.7%) Pseudomonas aeruginosa.

All Streptfococcus equi subspecies zooepidemicus isolates were sensitive to
amoxicillin—clavulanic acid, cefazolin, cefuroxime and florfenicol, while all were
resistant to tetracycline and kanamycin. All Escherichia coli were sensitive to
enrofloxacin, ciprofloxacin and sulfamethoxzole-trimethoprim, and most of
them were susceptible to cefazolin, amoxicillin-clavulanic acid, cefuroxime,

florfenicol and gentamicin. All Klebsiella pneumoniae isolates were sensitive



to amoxicillin—clavulanic acid, cefazolin, cefuroxime, florfenicol and
ciprofloxacin, while all were resistant to sulfamethoxzole-trimethoprim.
Pseudomonas  aeruginosa  showed sensitivity to  quinolones and
aminoglycosides especially gentamicin, while all were resistant to cefazolin,

cefuroxime.

Key words : thoroughbred mares, Streptococcus equi ssp. zooepidemicus,
Escherichia  coli, Klebsiella  pneumoniae,  Pseudomonas  aeruginosa,

antimicrobial susceptibility
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A= Streptococcus  (S.)  equi  subspecies  (ssp.)
zooepidemicus, Escherichia (E.) coli, Klebsiella (K.) pneumoniae,
Pseudomonas (P.) aeruginosa, Taylorella (T.) equigenitalis, Equine herpes
virus ‘s 1™ [29], & frAbEfol, ARAFEjO}, 24413 ol HALE gobx] Bl ekl
gt Al HAFNAME S equi ssp. zooepidemicus, E. coli, K. pneumoniae, P.
aeruginosa, Leptospira spp., Enterobacter spp., a-hemolytic Streptococci,
Staphylococcus spp. & °] +2l¥ At [14]. olHd AFZ2HRE=E TH89S o

o] AA 7] I A 7 HIHSHA Bl = M-S S equi ssp. zooepidemicus,

|

E. coli, K. pneumoniae, P. aeruginosa®l™ [13, 271, ¢l & % K. pneumoniae,
oji} <l
FA o8] AdAH7] wigel #eo] dWor It FHa vk [20]. whebA o2
At sEe bl 53 247y wiwstry] 98 a2 o stsAde 2 &
5SS 5EA o7 3fi= “dirty mare syndrome”S do7|H, zgo AEHHow &=
A Beoles Wz ud, A&3E, & AdES 4oV % sha, w4
Ao ojo]d Alol= Al EdS of71E & Stk [18]

TU AL RS HoR @ 447 U HAd AT Og aFs weg

P. aeruginosar= T. equigenitalis®} &7 7HA¥ HAAS 53 AH

Jpp
o
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Fa) A7) Agto] o|AEE e 1007 toR AFERE 2 A 454
Fge sterd nh gl 51 Frhits) FEEge] AFFYS BHO
2 99E 58 4w F AAPRE Ay e T 104F oz 447 #)
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sAAES 201195 2015 Atololl Hd® wwl 5 FEjvl HHE AU
g Ao d 9 A swabl®, AFEERAE T
A3 oFEdE AS AAgst @ AAVI2RYH AHE swab FEUMAR &
AAA 12A W Add= ute A AFESEith Table 1914 B npe} 72
o] 2011 18%, 20124 35%, 2013 33+, 2014 40F % 20159 20724 T
1462 AT
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Table. 1. The number of uterine or vaginal swab samples collected from 2011

to 2015

Year 2011 2012 2013 2014 2015 Total
No. of mares 18 35 33 40 20 146
2. 22| 4 S5 HA

AN F 3 A&+ blood agar plate (HANIL KOMED, Korea)®t MacConkey agar
plate (BD Difco, USA)ell 2} 4 Fate] 37 Toll A 18~24|3F nfFatar, i<k
H AFgELS &FudS 959 blood agar plateo] UThAl v ¥S A AES T
Gram stain (BD Difco, USA)S F3 A& 73 ¥, Vitekll (Biomeriux,

USA) 71712 B3 #< HAxAoz 24359



A7) A #E HAAd AMroer  FEY AT o2 Clinical and
Laboratory Standards institute (CLSI)®] 7]<=ol wel t2=a ik o=z kA
A HAAE AAEA T [9] #8E Al F%+ McFarland No. 0.5 (1.5 x
10%/me)e] Tl FdsA =48 F "it® We S o] 83t Muller-Hinton
agar (Difco, USA)l = HFsdth HF 5 10% ool IA4A "xas
dispenser® HE3sta 36 CollA 16~18A12F vt A 744 F5=
tza=a Foo A" 52 A A7lE SHske] Felstdlth S equi ssp.

zooepidemicus | Wt FAA A HAE Muller-Hinton agar (BD

H

Difco, USA) thAl blood agar plateE A-&3F1t}.

AR FAA tl2~a= BBL (USA)AFSE Oxoid (UK)AF Al FYstAdTt S
equi ssp. zooepidemicus A F Ao+ Penicillin (10 iu), Amoxicillin-clavulanic
acid (20 pg-10 pg), Ampicillin (10 wg), Cefazolin (30 pug), Ceftiofur (30 ug),
Cefuroxime (30 ug), Streptomycin (10 xg), Gentamicin (10 xg), Kanamycin (30
ug), Tylosin (150 wg), Spiramycin (100 xg), Erythromycin (15 pg), Tetracyclin
(30 ug), Oxytetracycline (30 pg), Enrofloxacin (5 pg), Ciprofloxacin (5 ug),
Florfenicol (30 pg)S °©l&3tdtt. E. coli K. pneumoniae 2 P. aeruginosa 73
Ab o Alel=  Amoxicillin-clavulanic  acid (20 pg-10 pg), Ampicillin (10 xg),
Cefazolin (30 pg), Ceftiofur (30 pg), Cefuroxime (30 ug), Streptomycin (10 pg),
Gentamicin (10 pg), Kanamycin (30 xg), Neomycin (30 pg), Tetracyclin (30
rg), Oxytetracycline (30 pg), Enrofloxacin (5 pg), Ciprofloxacin (5  ug),
Florfenicol (30 rg), Sulfamethoxazole-trimethoprim (23.75 pg-1.25 pug)<S A3}
Aok A A oA R 7z A x3 Akl A AAG el B3 Ee W

k.
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Table 2. The number of bacterial pathogens annually isolated from uterine or

vagina swab samples of 146 mares

Year No. of mares No. ?iolfggggens Noisg{ai%?ires
2011 18 7 6
2012 35 14 13
2013 33 15 14
2014 40 20 16
2015 29 4 4
Total 146 60 53




Table 3& & 14659 Fejvt AArjdozry 2o HAdYd Ado=

equi ssp. zooepidemicus’} 297 (48.3% )% 717+

(35%), K. pneumoniae= 65(10%), P. aeruginosa= 4+ T(6.7%)% Z}7} &

2l = A

Table. 3. Isolation rates of bacterial pathogens from genital tracts of 146 mares

Strains No. (%) of isolate
Streptococcus equi sSp. zooepidemicus 29 48.3
FEscherichia coli 21 35
Klebsiella pneumoniae 6 10
Pseudomonas aeruginosa 4 6.7
Total 60 100




Table 4= 14679 s vt A Eeld S8 BAd Ao &2 4Fs 9=

W2 B3 Aolth S equi ssp. zooepidemicuss= A 35 o] Aol A 7%
RN IL,

320149 e 9T BEEAT E ocoliz "iE 2% o]/delA Ry
20143 ol 85 7F e H k. g JRAC A T 7FA o] Ade] to] o] Eed
Aog 20119 % 2013d9) = S equi ssp. zooepidemicus 2 E. coli7}, 2012'A
o= S equi ssp. zooepidemicus 2 K. pneumoniae’t 2z} 154 sAld #
=5 201439l = S equi ssp. zooepidemicus H E. coli7} 2574 F Aol
AEHJoH, T & 25dME S equi ssp. zooepidemicus 2 K.

pneumoniae?}t & Aol 2] = AT,

Table. 4. The number of major bacterial pathogens annually isolated from the

equine genital tract

Bacteria Year 2011 2012 2013 2014 2015 Total

it I R I
Escherichia coli 28 5 6 8¢ - 21
Klebsiella pneumoniae 1 1P 1 34 - 6
Pseudomonas aeruginosa 1 1 2 - - 4
Total 7/18° 14/35 15/33 20/40 4/20 60

a, S. equi ssp. zooepidemicus and E. coli were isolated from same sample; b, S. equs
ssp. zooepidemicus and K. pneumoniae were isolated from same sample; ¢, S. equi
ssp. zooepidemicus and E. coli were isolated from 2 same samples; d, S. equi ssp.
zooepidemicus and K. pneumoniae were isolated from 2 same samples; e, the

number of bacterial pathogens/the number of samples



2. YA A9 A EH

A ATl S equi ssp. zooepidemicusdl W3 A A A AAF A
= Table 5914 H+= A3} 2t} Cephalosporin A€ & 1AWl cefazolin, 24 th

ol cefuroxime®} B-lactamase &AA7F SHAE HYA AL amoxicillin

[e:

—clavulanic acid % florfenicoldl 29¢F EFolA T4AS E I, ceftiofur,
erythromycin, ampicillinol &= F$5%060~76%)2] A4S Hth  penicillin,
oxytetracyclin, enrofloxacindl A= =2 AIFA(75~90%)°] TZEEL oW,
kanamycin, tetracyclinedl+= =XEE FolA AddAo] YEerwth AwbAH o

cephalosporin Al @& #Ade] =31, aminoglycoside Al ol A= w4 o

A28 (50~1002%6) 0] 3= Skt



Table 5. Susceptibility of Streptococcus equi ssp. zooepidemicus isolates to

antimicrobial agents

No. of isolates (%)

Antimicrobial agents co]r?‘i(seflts

R I S
Amoxicillin-Clavulanic acid 20/10 pg - - 29 (100)
Cefazolin 30 ug - - 29 (100)
Cefuroxime 30 ug - - 29 (100)
Florfenicol 30 ug - - 29 (100)
Ceftiofur 30 pug 3 (10.3) 4 (13.8) 22 (75.9)
Erythromycin® 15 ug 2 (7.1) 5 (17.9) 21 (75)
Ampicillin® 10 ug 11 (39.3) - 17 (60.7)
Spiramycin® 100 ug 17 (60.7) - 11 (39.3)
Tylosin® 150 pg 7 (25) 14 (50) 7 (25)
Penicillin® 10 iu 21 (75) - 7 (25)
Gentamicin 10 ug 16 (55.2) 9 (3D 4 (13.8)
Oxytetracyclin 30 ug 26 (89.7) - 3 (10.3)
Enrofloxacin 5 ug 24 (82.8) 3 (10.3) 2 (6.9)
Ciprofloxacin” 5 ug 15 (55.6) 12 (44.4) -
Kanamycin 30 ug 29 (100) - -
Tetracycline 30 ug 29 (100) - -

R : Resistant, I : Intermediate, S : Susceptible

a, Antimicrobial susceptibility was not determined in one isolate
b, Antimicrobial susceptibility was not determined in two isolates.



O AT E coli®l FRAA A HA A= Table 6014 HE Hpeot
2t} Quinolone Al¥ 2 sulfamethoxzole-trimethoprimel] =& #F7} 7

B
BAY. S equi ssp. zooepidemicus®t VFH7FA| 2 cephalosporin AlE % 1A O
=]

¢l cefazolin 241th¢l cefuroxime® B-lactamase A A7} Sk # YA A <]
amoxicillin-clavulanic acid =23 3L florfenicol®} gentamycin®l =& w7} 90%
ol A 7+A S Hth Ampicillin, ceftiofur, neomycin, kanamycindl&= %%

(A7~70%)2] Aol Aoy oxytetracycline, tetracycline, streptomycin®l+<=
10~15%% ZHEAdo] wrgtth, Awkrzlo g oy A Add 5= oA 7+
TS BAAG tetracycline A|FoAE F5E(24~60%)2] AFAHS EFW

o,
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Table 6. Susceptibility of Escherichia coli isolates to antimicrobial agents

No. of isolates (%)

Antimicrobial agents colr?irclts
R I S

Enrofloxacin 5 ug - - 21 (100)
Ciprofloxacin 5 pg - - 21 (100)
Sulfamethoxzole-Trimethoprim  23.72/1.25 ug - - 21 (100)
Cefazolin 30 pg - 1 (4.8 20 (95.2)
Amoxicillin-Clavulanic acid® 20/10 pg 1 (3) - 18 (94.7)
Cefuroxime® 30 ug - 1 (5.3) 18 (94.7)
Florfenicol” 30 ug 1 (56) - 17 (94.4)
Gentamicin 10 ug 1 4.7) 147 19 (90.6)
Ampicillin 10 pg 3 (15) 3 (15) 14 (70)
Ceftiofur 30 pg - 8 (38.1) 13 (61.9)
Neomycin 30 ug 2 (95) 8 (38.1) 11 (52.4)
Kanamycin 30 ug 2 (95) 9 (42.9) 10 (47.6)
Oxytetracyclin® 30 ug 12 (60) 5 (25) 3 (15)
Tetracycline 30 ug 5 (23.8) 13 (61.9) 3 (14.3)
Streptomycin 10 ug 4 (19) 15 (71.5) 2 (95)

R : Resistant, I : Intermediate, S : Susceptible

a, Antimicrobial susceptibility was not determined in two isolate

b, Antimicrobial susceptibility was not determined in three isolates.

¢, Antimicrobial susceptibility was not determined in one isolates.

_1‘]_



SA Ml K. pneumoniaed A 1A A A3F= Table 7914 H
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Zt}. Cephalosporin A8 & 1A Q! cefazolin, 24 tHS] cefuroxime, B
~lactamase < AA7F $f-E YA A amoxicillin-clavulanic acid ZL2]3L
florfenicol?} ciprofloxacin®ll X+ w7} 5L E Y3, enrofloxacin,
streptomycin, gentamicin, kanamycin, ceftiofur, neomycin®l+= %% %=(50~83%)
o] 7+ o], ampicillin tetracycline, oxytetracyclineol:= 17~20%7} 744

H
t}. 53] sulfamethoxazole-trimethoprimel= RE& w571 A4S VeI

32

At oz ofe A ADel TAHE o] Hedes EAARL tetracycline 7|
=

4, ampicillin ¥ sulfamethoxazole-trimethoprim®l| A = % A4S H It}
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Table 7. Susceptibility of Klebsiella pneumoniae isolates to antimicrobial agents

No. of isolates (%)

Antimicrobial agents colrjlinClts s : o
Amoxicillin-Clavulanic acid® 20/10 g - - 5 (100)
Cefazolin 30 ug - - 6 (100)
Cefuroxime 30 ug - - 6 (100)
Ciprofloxacin” 5 ug - - 4 (100)
Florfenicol 30 ug - - 6 (100)
Enrofloxacin 5 ug - 1 (16.7) 5 (83.3)
Streptomycin 10 ug 1 (16.7) 1 (16.7) 4 (66.6)
Gentamicin 10 pg - 2 (33.4) 4 (66.6)
Kanamycin 30 g 1 (16.7) 1 (16.7) 4 (66.6)
Ceftiofur 30 ug 1 (16.7) 2 (33.3) 3 (50)
Neomycin 30 ug 1 (16.7) 2 (33.3) 3 (50)
Ampicillin® 10 pg 4 (80) - 1 (20)
Tetracycline 30 ug 1 (16.7) 4 (66.6) 1 (16.7)
Oxytetracyclin 30 ug 2 (33.3) 3 (50) 1 (16.7)

Sulfamethoxazole-Trimethoprim 23.72/1.25 ug 6 (100) - -

R : Resistant, I : Intermediate, S : Susceptible

a, Antimicrobial susceptibility was not determined in one isolate

b, Antimicrobial susceptibility was not determined in two isolates.

_18_



aOHSA ATl P. aeruginosa®l A Al AN A= Table 894 H

T

= "2} 2o} cefazolin, cefuroxime, florfenicol, sulfamethoxazole-trimethoprim®ll

E #dFolq AIAo] B, oxytetracyclin, amoxicillin-clavulanic acid,

A
ampicillin, ceftiofur, tetracyclineol = ¥ % & A 34 (50~75%)S YEFHA

o

o} ARE4 o2 aminoglycoside A9 % quinolone A& Al9ldtile =2 AT

S B3, aminoglycoside AlE< 50~75%2] 744 <], quinolone A€ 50

o

o

~67% Aol #HEEY S 1 F gentamicin®l 7HE =& Aol BT
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Table 8. Susceptibility of Pseudomonas aeruginosa isolates to antimicrobial agents

No. of isolates (%)

Antimicrobial agents colr?irclts

R I S
Gentamicin 10 ug - 1 (25) 3 (75)
Ciprofloxacin® 5 ug - 1 (33.3) 2 (66.7)
Streptomycin 10 ug 1 (25) 1 (25 2 (50)
Kanamycin 30 pg 2 (50) - 2 (50)
Neomycin 30 pg 1 (25) 1 (25) 2 (50)
Enrofloxacin 5 ug 1 (25) 1 (25) 2 (50)
Oxytetracyclin 30 ug 2 (50) 1 (25) 1 (25)
Amoxicillin-Clavulanic acid 20/10 pug 3 (75) - 1 (25)
Ampicillin 10 ug 3 (75) 1 (25) -
Ceftiofur 30 ug 3 (75) 1 (25) -
Tetracycline 30 ug 3 (75) 1 (25) -
Cefazolin 30 ug 4 (100) - -
Cefuroxime 30 ug 4 (100) - -
Florfenicol 30 ug 4 (100) - -

Sulfamethoxzole-Trimethoprim  23.72/1.25 ug 4 (100)

R : Resistant, I : Intermediate, S : Susceptible

a, Antimicrobial susceptibility was not determined in one isolate
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ol meee] MEw Sol e ol mWlE fah AgkEe] fol BFYl
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3 AukA el oo} X7 A H A T3
2o glele] AMAES A AL B oz 1

wol A7) gPFe Bu wE wwAle wggge 84 9 Aapg ol

ot

o9 Zog WAl st} [p] durd oz e QRAAI Y Y= E coli S
zooepidemicus, S. equisimilis, Staphylococcus aureus, Bacillus spp., Klebsiella
spp. ¥ Pseudomonas spp.2f 22 Al Eo] AR EASIH, o] HES

T A Ao FHEY. aYy tdHom dAsts AgEe] o FA4
71 AA AlTtEe W= S zooepidemicus, K. pneumoniae 2 P. aeruginosa

o}
o

rr

2E 713 3d Aol A5 o7l olg A FAE MdEES Ard
o] Eoj7pH B9l& ofy|stt} Wt S equi ssp. zooepidemicus, E. coli, K.
pneumoniae 2 P. aeruginosa’t &9 A7) oA 7 HstA EEl R
A Ha e oY Aot [13, 24, 271.

S. equi ssp. zooepidemicusv= Lancefields Ciol] <:3}+= beta—hemolytic
streptococci®] dF o2 A HE Gyl o] oF AA Y] 9w fLA)F o5 1y
I FF7H Ao A 7T Ao R, o] uio]y 2o A E ALY

=

’

d 2EY2(heat stress) = A EAGo] dojyhd wd, 7#EAYE, AW 59

M= vUlEEd ANS W &3 HEHa U [6, 251 BYA E. coli= 7



dol dojup= | F-sA4l Aol el AARGR o), =AY HAAd o
A, @5y W Sow ERHEY. ol T AAMGY tidato]l 7HE wol
ot #x Qo™ heat-labile (L'T) enterotoxin® heat-stable (ST) enterotoxin}

BoFS 9aFge mebd 3543 WIE, FEAN
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oX,
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=
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o= EHHEY [22]. ol#d AMAMY
TS oy sEAA AAE FEstARE Zel Wi el At AY A

AMS ete AT S obAlR: Z WEA JA &k (28] sHAR E

& og9ds s, wAded 22 SolME TIdde doxn (22l K

o

pneumoniae< Enterobacteriaceae@}ol] £35l= 1H3 349 BA 7|4 Hto=w

o2 GuAdd gy &80l glew, XolA FHd, FolA W ol oA

HHERE ofet JhellA S x=zFEe] <lo] Hr} [22] HollA o] & W,
2 AN A A EHEH, & T F

dHAA At [23] FEY AT F

Kl, K2 % Kb5olH = 5 Klo] 7k ®I¥etA HEdv [15]. P.

aeruginosaw 195739 {Hto= oy FEoA 7|IAAE dodl= Aol

foi

ool
s

X

} (capsule type)o] <EA|sh=

_11:1

S
o
fru

2 A ¥+= K pneumoniae®l @

=)
ofl
rlo

M, Sabgel Qi MAE A B (221 WIS B FAE BY Tl 9t 4
T T AR EahA e s, Atelu W & A, A9l 4P8 Ew

it

X 57F o7 o) AAZFRoR w§ FQ8vt [23]. P. aeruginosas TF
Pseudomonas spp.2t YF2 A damaging enzyme % hemolysisE AJ4ite 4=
HS A AT

TUoll A FALE W A7 AATe AAE AFE 24 oy HE FH 5 [7]

& A7) Asto] gAlEE vy B dE A 10079 A7 A E. coli 93F

sl

%2

b, ol x4 e

pb
9

AA7]=

il
olr

(82.3%), S. equi ssp. zooepidemicus 87(7.1%) 2 P. aeruginosa 127(10.6%)
Tow AEsAn £ 5 [6]1& 33 ol FEHIZF HA AU dde B <+
| AN 104 BATNANAN E. coli 215(77.8%), S. equi ssp. zooepidemicus
45(14.8%) % K. pneumoniae 25(74%) o2 ®g 3st¥ch 2gv 2 23
A= E. coli (213, 35%) HU= S equi ssp. zooepidemicus (293,

483%)2] E# &) =4 Yelw e K. pneumoniae 2 P. aeruginosait©] 5
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Eogo] 29 #F9 HEEC i AolE YehhAt. o= Hao
o]st¥, Albihn & [8] 1996dF-H 199774 29 wle] 239F Eo| A 23
ABE A 2o £ IS WA F e AdEs wYstal A

TAE AT 2 A Aok 1F o] Altto] 1525FelA EelH o
olE T E col7} 104 F=EA 7P k3, B-haemolytic streptococci (31),
fungi (16)9] <o & E&EQow 71 9 K pneumoniae (1)Z F33 AU A
o] 8¢5 W FATL B sk Davis T [11] v= ZT=2tp xde] @
7665FE HF o= 200395 H 2008A7HAl AbE swabAl R, A Al H 9, A3 A
5 82967 o= HE AMuts wElsta A AFA HARE AAlstA T AAF O
d Ee wnl AUIEAR didelAY A At Sl Ho vk A BAAd
Mato]l HEglH 2576 A 8(31%)° A, B-hemolytic S. equi ssp. zooepidemicus
9 E. coli7V Z+7Z} 7335(29%) 2 7297(28%) %2 7H ol EH At} Clark &
(10l Ayt A9 =& 1,323FE dde=z 1998WFH 2003d7k#] 713
(trachea), A& (uterine), A*4%9(wound), JF‘d(guttural pouch), X3
(postprocedural), Xx=(urine), SF(eye), Wolx s|FZF, b3 (umbilicus), &
(pleural fluid)oll Al Z+7z} 334, 87, 835, 495, 537, 377, 297, 227, 207,
237, 177, 1565 & 334 ¥ 75 23U 1 F S equi ssp. zooepidemicus
2215, E. coli 825, Actinobacillus suis 69, alpha-hemolytic streptococci 45
7, Enterobacter spp. 425 o2 8 ¥ o™, uterine olA = S equi ssp.
zooepidemicus 315+, E. coli 12F5 H ]33t}

ojg} L el Abgolyt HolA RelHe Fo A HAdPdTE dTE
B3 7k Aol wel thazte] Zol= Aoy E ATl A gl v szEt
colit S, equi ssp. zooepidemicus’t 7V EL HFES AAEA
pneumonia®t P. aeruginosa®] ##]&2 A YEbWth 2y HAEE Al g9
ol wlgtH B AFANMN = K pneumonia®t P. aeruginosa® Fd8]&2 =& ¥
ow B g dom, o3l Aol= HAMHAR He AH =, A7 - dA
of 7]
& Zo® Atm¥n. 53], Albihn § [8]9] Rile] 9]t B-haemolytic
streptococcit= A G Ei(repeat breeding) H.th= AFHde] F=2 dolsty, E

N
e

T4 FT, ARAF Y EmE AR T AQE furels A

o
ojfl

S 2=
g 5

_18_



Ak

1<

1
. A7 S equi ssp.

o2 ATolAM = ]

A @9k o B-haemolytic streptococci o 3tifel S

<]

}

Ve

equi ssp. zooepidemicus’t 7}V ol

A e ol

M
o
o
-
B!

R

¢+
Y
TR
N

o
o
o
Mﬂ
ot

—
o

fite)
.ED
2

el

2}
1=

A

-
R

zooepidemicus

52|
H

staant [15, 23]

[e)
S. equi ssp. zooepidemicus?} A&

K397} & ¥ v

1
T

R4

 Agd 2R A gYEREFAE F2 Kl AE

23

Al

2] Draft ol A

b4 epo,

=

2 Baxo] 9lvt [8]. 2o AFd¥ #HE K. pneumoniae®] F&
o

°

A
ZE!

ey o

T

ojof & Aolw B AoA Rel¥ K pneumoniae® &

of oyl A 2 = AA

o [16]. b2 o] EEH o

7 o]
5

W
ol

3

Nd
il

F8

o
o 4 A7) el

B

&4
ol
=

4=

o

-

7}

. 273t

5

bof, el et e
EER

1k

S
f s

_E.h

)

0

X

—

o)

;Oﬁl

T
)

R

A

ol

il

LQL

B

=

59

FAA A

Eis

of o

A=l
2 10

o

1
(94%),

=]

[8]

=
o

U el A

.

chloramphenicol

9, Albihn
A3} enrofloxacin®] A

°©

1:'1—91
(86%),

=

[5]°]
— 19 —

o

=

FAA AR AN AT
ampicillin

<]

o,

b

(719 =

[€)

HAZE AT @l=re] ®ale] 9

T
E. coli®) 75

b oAl E o

R84

&
}

o
pal

T

-

s

o] o]
Al o

e

-

ot
5}

°©

1ol A e

O
RS

Aol FlelA A

AN
59

L
]

=
B

=
=

[€)



enrofloxacin (97%), gentamicin (96%), neomycin (93%), nitrofurantoin (93%),
oxytetracycline (81%), sulphamethoxazole-trimethoprim (85%)¢] 7+ & el
W13,  cephalothin  (39%), streptomycin  (22%), ampicillin =~ (11%),
sulphamethoxazole-trimethoprim (15%) % ampicillin (11%)°] 3+ WA & el
Wtttk 28y & AgelA FEg E coh®t K. pneumoniae™
chloramphenicol, enrofloxacin, gentamicin® WalA+= =2 FFAHES HA o
1At} cethalosporin A€ Q) cefazolin (95.2-100%)° thst FrAdo] =9kaL,
neomycin (52.5, 50%), kanamycin (47.6, 66.6%), oxytetracycline (15, 16.7%),
tetracycline (14.3, 16.7%)°] talx = <& #TF-AHS YeERN Y. 3 Albihn
S [9] B-haemolytic streptococci”} ampicillin, cephalothin, chloramphenicol,
erythromycin, penicillin G % spiramycin®] 100% A4S Hel WbA,
gentamicin (52%), neomycin (39%), oxytetracycline (23%)ol= H|x % =&
S Yehd o sk SRR B Afo M= S equi ssp. zooepidemicus
A HAYAF, B-lactamase G AIA7F ¥ amoxicillin-clavulanic  acidell =
BE AdEs Bt a2 9 AYAdARl ampicillin (60.7%) % penicillin
(25%)o = 2 S HA L, 53] penicillinol = 75%2 7 WA
2 aminoglycoside <€ (gentamicin 55%, kanamycin
100%)1 = =2 WS Hol 29dlolA e nud & A 7|ad HadAe] &
A g AR Adetes & Afol& YER AT
Davis % [11]¢] XK o&H E  colix= sulfonamide-trimethoprim %
ampicillin®] 7} WA o] =kal, amikacin, enrofloxacin®] 7Z5Ao] 714 =

th ool A= 2 ArAge sl S Wl E coli TS ARbA o r Hlszs)

FAE, K. pneumoniaes= 100% WAL Yeldo] Tdd aHdSA o=
Esta o5, F8 w7bdelA R Adoldt AaE YEhydth Davis & [111

23t S equi ssp. zooepidemicus’t oxytetracycline®} enrofloxacin®] W43 9]
7HE =%l ceftiofur$t clavulanic acid7b AW §l& ticarcilline] #H5
=gt st B AR S equi ssp. zooepidemicus A A3}

+ enrofloxacin¥} oxytetracyclineol| 77} 82.8%<%} 89.7%7F UlAdS R AL

Fradel 7h



cefazolin (100%), cefuroxime (100%), ceftiofur (75.9%), amoxicillin-clavulanic
acid (100%)°l =& WS Hol FARE ZA3E vEulidd. ey
enrofloxacin< = WellA 2o AW X g A AR&stA] AT =& WS
UERA A2 Sold ®F sidlem I olf= A F AR = 5 dH su=
o fAlE Wol A&t FEEFE A UAto]l TolA ed® AolH

3 o

b 41 oHAlol gt FEo YAL wolk wAYAlt JE ATE
:[L
A

Y

= B B oW ole} e A AV o {3 ofd F il o] 4
A B3 S equi ssp. zooepidemicus’t enrofloxacin® #& A
ciprofloxacin®l = 55.6%7F W& Bl #H4del de #5e ds gl o
ol wak ol JAEAS 7heAdel e Aolth

Clark & [10]2> 8279 E. coldl Wt #A54 HAFE Y, amikacin (100%),
ceftiofur (94%), enrofloxacin (91%)9] %< AL YEIWRI I ampicillin
(62%), cephalothin (50%), neomycin (61%)°] TS5 =9 #HFAS YEhgo =
Ao Al cephazolin (95.2%)2] Aol =W AL ALstH v 23k g4
A3E Vel ot =3 221579 S equi ssp. zooepidemicus®l Hate] 7
AAAS 2AA3 23 ampicillin (92%), ceftiofur (99%), cephalothin (99%),
enrofloxacin (91%), penicillin (95%), erythromycin (91%)°l %<& 7F44lo] e}
Y3, neomycin (20%), tetracycline (59%), amikacin (5%)° & A4S
YEtH AT o= enrofloxacine]l W3t 744 HLE AlQlst¥ Albihn 5 [8]9]
B9l Hlzste], & Aol Ao Aiel F zpo]E Holal Ut

FHAHAL e T AeHHEY AEUHS v 2o QYA dTE AT
o= AN B AIHS Sl Az Wl gk Fgolut A& =H(biofilms)e Y
A FaotgdA 7t al A 8 (mucolytics) S St 24 A AFZS =9l

a8 s FEAVIE BUER 3228 Folste] A Wl ol&9 HiE

N

oo o=

-0,

>,
i)
flo

Aol A AA AT, FHAM Lo dde EUE AR o=

Ean

A Fd "t [21]. B-hemolytic streptococciy A& A W] #HAol A penicillin®l

Hardol Tk B coliZb WiFE YR elte] AdAd W AAl A WAl gl
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)
i
rir

3l gentamicin®] A A Aot} Pseudomonas®t Klebsiella spp.= A
A WA Eo] EolA o5 AAS=H ofH ol Ant [21, 22]. Gentamicinol A

Fdol 3= ' STl A3 AguHde AsAR FHH= A=

ot

amikacin sulphate, polymyxin B, neomycin sulphate, ampicillin, carbenicillin,
kanamycin sulphate &°] At} FHL YA ceftiofur ¥ clavulanic acid’}
AdAY gE  ticarcilline] dwrF oz obdlo A AFR-H W trimethoprim -
sulphonamide A7} A FA ] HFEo2 AMSHE FAgk AAol Tt [21].
g8y B Aol A F  B-hemolytic streptococci®l S, equi ssp.
zooepidemicusT penicillin®] =2 WA RO, ceftiofurd] ™t #4idS
S. equi ssp. zooepidemicus’} 75.9%, E. coli+= 61.9%, K. pneumoniae= 50% %
ow P, aeruginosa= T30l AT w7 A T 53 BEEdaeE BA
Fkovr K. pneumoniae 6759  P. aeruginosa 4 T A
sulfamethoxazol-trimethoprimell WAd-& Yelgo] 7]& A+ 9e & Aol& e
WAtk AHH o2 B-lactam AE A WAS 7HA+= P. aeruginosa=
gentamin®l| 437} EF WS H
florfenicolol = =% WA S e ATL.

AfAor ] o] ATV HolA Eed A BAA MTe ¢ o
G A WS dErd= Hlso] 7IEe] A+ Hae] ®sto] i O

o] X  okkS ¥ cefazolin, cefuroxime,

Al S equi ssp.  zooepidemicusSt 1HESATA E coli = K

ol A oAM= T HAAAAFA(CEM, Contagious Equine Metritis)2] ¢l
A2 LdHA A= T equigenitalis= 2 g A ALttt o= 159 9]
ol o3k Fxo] oA A ®BurE Qi o] wjgxde] turew, &
712 s dlok obe ofEw wiolAth LEu 20154 5€9ol THEEFAE AR

FolA  F HAAGATH  HAAE AARE SHFELAAHTER (PCR
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g ol wel FF FAAHAAES T AFHAYG RNAD A7) D3 HGAF A
T. equigenitalis®] 7+ ol F-5 WH=A] g1d H g7t Q& Ao=m HATE H3
T HEES =07 dal A=A Al v=A] S 9f(clitoral fossa), =&

(clitoral sinus) L& A 7)o ARFFW S FH sta, o] o] wWzkEla

B ATE Ba AFA qeud ARl AA7ndd Bost o

A AAE ARAS Agssd 389 A0R Bol

re
4
N
N
=)
0%,
1>
N
r o

d dwe) 27AE 9 FAA L8 Bl Ewol HIE 7ty
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32

—

. B3kl 6077 B E A, S equi ssp. zooepidemicus 297 5(48.3%) &
7bA ol By HAowW, E coli 217F (35%), K. pneumoniae 61
(10%), P. aeruginosa 47 (6.7%) o2 F2 5 it}

S equi ssp. zooepidemicusy= cephalosporin A€ 2 florfenicolol] ZF=4d o]
=901 penicillin, ampicillin®l = A& o] A= NA7F AN 24 amoxicilin

- clavulanic acidol &= EE #F7F FFAS BT

3. E. coli &= AR o R ofg <fAld Aol =9kor}, 53] cephalosporin

AL, florfenicol ¥ quinolone AlE ¢FAld =& AFAS HATH

4. K. pneumoniae= cephalosporin A€, florfenicol % quinolone A& <FA
=

& ZHeAS B, aminoglycoside A€ol = TAHES A S H).

5. P. aeruginosa= HAWrHo=Z oy Ao AHIAHS H A3, gentamicin®l
6. Held BE dFoX FEA 2R tetracycline AlGol &= A 3dA o] =k},

oldel AuE Fotell = i, v 2 A7) A 7 AE Al cephalos

porin Al¥, florfenicol, amoxicilin — clavulanic acid 2 quinolone A< o] & ¥} % <l
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Adee AA7dANA &4
B Aol did FAA A

3

als

H= Y gdred Kohd 14679 4 9 2w Swabl 2, AFEEAAE &
EAAAE O BAEA gFlE AS AMESESTh o #8lE 98l Blood agar
plate ¢} MacConkey agar o Zt7} HE3sF¥ 3L, VitekI (Biomeriux, USA) 7]7]
& S w& HFTHeR FASNAC. IAA B+ AAE Clinical and
Laboratory Standards institute (CLSD®] 7]<=oll wel g b oz 2 A
St o B8 HAAFE I F 53F(36.3%)N A S equi ssp. zooepidemicus?} 29

TTF(4R3%) = 71 wetow E. coli7} 2115(35%), K. pneumoniae= 67t
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(10%), P. aeruginosa= 4 F(6.7%)2 & 60757 8= At FAA 744
AAA S equi ssp. zooepidemicus = cephalosporin A2 2 florfenicoldl] 7+
TAo]l =ko W, penicillin, ampicillindl = Aol Jd+= WA JdRoy
amoxicilin - clavulanic acidoll&= 2 & o571 35S BAT E coli & ZARE
Hog oy] Ao Aol moy =3 cephalosporin A, florfenicol 2
quinolone AlE °FAld w2 I4AS HAY. K pneumoniaes cephalosporin
AL, florfenicol 2 quinolone AYE Ao =& IAFAS HIL
aminoglycoside Al|Eol%= TAES #AdS HAY. P aeruginosa= AHFA O

=z
=
2 oy ofAld AEAS B, gentamicind] 7HE =2 Aol HATh

Aol o FEuE, A A, S equi ssp. zooepidemicus, E. coli, K.

pneumoniae, P. aeruginosa
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