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Distribution and Antimicrobial Susceptibility Patterns of Bacteria Isolated
from Genital Tract in Thoroughbred Mares

Seong-Kyoon Choi, Soo-Gil Lee*, Jae-Hyek Yang** and Gil-Jae Cho'

College of Veterinary Medicine, Kyungpook National University
*Veterinary Clinic, Korea Racing Association
**Jeju Race Park, Korea Racing Association

Abstract : This study carried out to investigate the genital tract bacterial flora of Thoroughbred mare in Jeju province
during March and July, 2006. The specimens were collected from vaginal mucosa and clitorial fossa using a culture
swab (BBL, USA) from 100 Thoroughbred mares. Colonies were selected blood and MacConkey agar plate, and
identified as standard biochemical properties using Biolog system (Thermo, USA). In this study, 470 gram-negative
strains were isolated more frequently than 249 gram-positive strains. We were isolated Escherichia coli (19.8%), Proteus
mirabillis (14.9%), Enterobacter nimipressuralis (7.4%), Enterobacter mobilis (4.7%), Aeromonas encheleia (4.3%),
Pseudomonas aeroginosa (3.0%), Staphylococcus aureus (14.9%), Staphylococcus epidermidis (11.2%), Coagulase-
negative Staphylococcus spp. (10.0%), Enterococcus faecalis (9.2%), Enterococcus faecium (8.0%), Actinomyces
viscosus (7.2%), Micoroccus diversus (6.8%), Streptococcus dysgalactiae subsp. equisimilis (5.2%), Streptococcus equi
subsp. zooepidemicus (3.2%), Other non-beta hemolytic Streptococcus spp. (2.0%) and many others from vaginal
mucosa and clitorial fossa in Thoroughbred mares. No significant bacteria (Taylorella equigenitalis and Klebsiella
preumonia) were isolated from the mare genital tract. In antimicrobial agents susceptibility test, it shows a high
sensibility in the antibiotics of the most which excepts the streptomycin and neomycin, kanamycin, spectinomycin,
compound sulfonamides. Especially, Staphylococcus epidermidis, Enterococcus spp. and Streptococcus spp. wete visible
a high sensibility in the all antibiotics. However, Staphylococcus aureus, Pseudomonas aeruginosa, Proteus spp. and
E. coli were showed a high antibiotic resistance patterns. These results may provide the basic information to establish
strategies for the treatment and prevention of reproductive disease in Thoroughbred mares in Korea.

Key words : Antimicrobial agents, bacteria, Biolog, genital tract, Thoroughbred mare.
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Table 1. Distribution of Gram negative bacteria isolated from
Thouroughbred mare

Strains No. (%) of isolates
E coli 93 (19.8)
Proteus mirabillis 70 (14.9)
Enterobacter nimipressuralis 35 (74)
Enterobacter mobilis 22 (4.7
Aeromonas encheleia 20 (4.3)
Proteus vulgaris 17 (3.6)
Pantoea stewartii ss stewartii 16 (3.4
Photorhabdus luminescens ss luminescens 14 (3.0)
Pseudomonas aeruginosa 14 (3.0)
Proteus spp. 14 (3.0)
Enterobacter amnigenus 13 (2.8)
Escherichia vulneris 13 (2.8)
Acinetobacter Iwolffii/genospecies 8/9 11 (2.3)
Pseudomonas citronellolis 10 (2.1)
Enterobacter cloacae 10 2.1)
Aeromonas allosaccharophila 8 (1.7)
Aeromonas hydrophila DNA group 1 8 (1.7
Pseudomonas putida 7 (1.5)
Enterobacter intermidius 7 (1.5)
Pseudomonas oleovorans 7 (1.5)
Pasteurella spp. 7 (1.5)
Burkholderia glumae 6 (1.3)
Empedobacter brevis 6 (1.3)
Aquaspirillum dispar 4 (0.9)
Aquaspirillum putridiconchviium 3 (0.6)
Acidovorax avenae ss cattleyae 3 (0.6)
Unknown 32 (6.8)

Total 470 (100)
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Table 2. Distribution of Gram positive bacteria isolated from
Thouroughbred mare

Strains No. (%) of isolates
Staphylococcus aureus 37 (14.9)
Staphylococcus epidermidis 28 (11.2)
Coagulase-negative Staphylococcus spp. 25 (10.0)
Enterococcus faecalis 23 (9.2)
Enterococcus faecium 20 (8.0)
Actinomyces viscosus 18 (7.2)
Micoroccus diversus 17 (6.8)
Streptococcus dysgalactiae subsp. equisimilis 13 (5.2)
Bacillus halodurans 9 (3.6
Streptococcus equi subsp. zooepidemicus 8 (3.2)
Streptococcus equinus 6 (2.4)
Other non-beta hemolytic Streptococcus spp. 5 (2.0
Brevibacterium epidermidis 5 (2.0)
Microbacrobacterium spp. 5 (2.0)
Streptococcus gordonii 2 (0.8)
Unknown 28 (11.2)

Total 249  (100)

2 Table 134 201141 B Hie} vt = Al Ajefe w2
S ol vl vlefEel AT 10072 At 3 efelA
28 Aoe E coli(198%) Proteus mirabillis(14.9%),
Staphylococcus  aureus(14.9%), Staphylococcus  epidermidis
(11.2%), Coagulase-negative Staphylococcus  spp.(10.0%),
Enterococcus  faecalis(9.2%), FEnterobacter nimipressuralis
(7.4%), Actinomyces viscosus(7.2%), Enterobacter mobilis
(4.7%), Aeromonas encheleio(4.3%), Proteus vulgari(3.6%) &
9] o £ Pl WA, Gram 2479 g
(6536%)°] Gram Wd+9] FEE(34.64%) 0 =] Vet

Gram 2/3+& OIF-9 i8] #F50] AWHAo= &
4 Een, ol P W FEES eI =
2 EH&E HA E coli¥ A-F colonyB S} lactose
fermentation =7} TS oF 4%0] EgEglon, Hajd
E. colis 5% non-mucoid colony forme WERJATH
Proteus spp Proteus mirabilli’} T2 22|E$oH, &
¥ 729 Proteus 5= blood agar®llA] swarming®
&g eRAAH.

Gram %d<-2 Enterococcus spp.2} Staphvlococcus spp.
b we EHEEe Jepdew, Sweptococcus spp.E
Streptococcus  dysgalactiae  subsp.  equisimilis, Streptococcus
equi subsp. zooepidemicus®t 72 Group C Streptococcus
7V F2 BT Staphyvlococcus spp= S, aureus?) .
epidermidis7} T2 EEHUYSH, S awreuss A3 BE
Staphyloccus T35 coagulase testoll A 5402 vERJATE
JE & Aol sk AgEES FEshe Kiebsiella
preumoniaest WHA AFHe] LAAQN Twylorella equi-
genitaliss= T2 FA] UL
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Table 3. Antimicrobial susceptibility patterns of 24 strains isolated from Thoroughbred mare

Strains

Susceptibility pafterns*

Susceptible

Intermediate

Resistant

Escherichia coli
Proteus mirabillis
Enterobacter
nimipressuralis
Enterobacter mobilis
Aeromonas encheleia
Proteus vulgaris
Pseudomonas aeruginosa
Acinetobacter wolffii
Pseudomonas spp.
Aeromonas spp.
Pasteurella spp.
Pantoea stewartii

ss stewartii

Photorhabdus luminescens
ss luminescens

Staphylococcus aureus

Staphylococcus epidermidis

Coagulase-negative
Staphylococcus spp.

Enterococcus spp.
Actinomyces spp.
Micoroccus diversus
Streptococcus dysgalactiae
subsp. equisimilis

Bacillus halodurans
Streptococcus equi

subsp. zooepidemicus
Streptococcus equinus

Non-beta hemolytic
Streptococcus spp.

Am, AN, Ce, FOX, CP, EF, GM, NF, No, NA,
OF, Te, SXT

Am, AN, Ce, FOX, CP, EF, GM, NF, No, NA,
OF, Te, SXT, AP, K, N, Ap, CS

Am, AN, Ce, FOX, CP, CM, EF, GM, NF, No,
NA, OF, Te, Ap, CS, S3, SXT

Am, AN, Ce, FOX, CP, CM, EF, NF, No, OF, Te,
Ap, CS, SXT

Ce, FOX, CP, EF, No, NA, OF, Te, Me

AN, Ce, FOX, CP, EF, GM, NF, No, NA, OF, AP

AN, Ce, FOX, CP, EF, GM, No, FX, ST, Ap, CS,
Me

AN, AP, Ce, FOX, CP, C, CM, EF, GM, K, NF,
No, NA, OF, Te, CS, Me, SXT

Am, AN, Ce, FOX, CP, EF, GM, No, OF

Ce, FOX, CP, EF, No, NA, OF, Te, Me AP, CM,
AP

Am, AN, AP, Ce, FOX, CP, CM, EF, NF, K, No,
NA, OF, Te, Ap, SXT

Am, AN, AP, Ce, FOX, CP, CM, EF, NF, K, No,
NA, OF, Te, Ap, SXT Ap, CS, GM, S3, Me
AN, AP, Ce, FOX, CP, CM, EF, NF, K, No, NA,
OF, Te, Ap, SXT, GM, Me

AN, Am, Ce, FOX, CP, C, CM, OF, Ox, V

Ap, AN, AP, Am, Ce, CS, CP, C, CM, EF, E, NF,
FOX, GM, K, Me No, NA, N, OF, Ox, P, ST, S,
SXT Te, V, S3

AN, AP, Am, Ce, CP, C, EF, NF, FOX, GM, K,
Me, No, NA, OF, Ox, P, S, Te, V

Ap, AN, AP, Am, Ce, CS, CP, C, CM, EF, E, NF,
FOX, GM, K, Me, No, NA, N, OF, Ox, P, ST, S,
SXT, Te, V, S3

Am, Ce, CP, C, EF, FOX, NA, No, OF, Ox, P, V

Ap, AN, AP, Am, Ce, CP, C, EF, E, FOX, GM,
K, Me No, OF, Ox, P, ST, S, SXT Te, V, S3
Ap, AN, AP, Am, Ce, CP, C, CM, EF, FOX, GM,
K, No, NA, OF, Ox, P, SXT, V

Am, Ce, CS, CP, C, CM, EF, FOX, K, Me No,
NA, OF, Ox, P, V

Ap, AN, AP, Am, Ce, CS, CP, C, CM, EF, FOX,
GM, K, No, OF, Ox, P, Te, V

Ap, AN, AP, Am, Ce, CS, CP, C, CM, EF, E, NF,
FOX, GM, K, Me No, NA, N, OF, Ox, P, ST, S,
SXT Te, V, S3

Ap, AN, AP, Am, Ce, CS, CP, C, EF, NF, FOX,
GM, Me, No, NA, OF, Ox, P, SXT, Te, V, S3

AP, CM, K, N, Ap,
cs
AP, CM

AP, K
GM, NA, S3

Am, AN, CM, CP,
K, NF

Te, SXT, K, N, Ap,
CS

Am, E, SXT

Am

SXT, Ap, CS, Me
Ama GM’ Sa Tea Ap’
CS, S3, SXT

Ap, CS, GM

E, ST, S

Am, Ap, CS, S3, E,
ST

AP, Ap, EF, NA, N,
No, P

Ap,
SXT

CS, CM, E,

CS, CM, NF, GM,
K, Te
CM, N, NA

CS, E, NF, N, Te
Ap, AN, AP, E,

GM, Te
N, NA, SXT S3

CM,E, K, N, ST, S

E, ST, S, Ap, S3, Me
Ap, K, N, CS, E, ST, S,
Ap, S3, Me

E, N, S, ST

E, Me, N, S, ST

AP, E, GM, N, ST, §, Te,
Ap, CS, S3, SXT

AP, CM, Ap, K, N, CS, E,
ST, S, Ap, S3, Me
AP,CM, K, NF,NA, N, S,
Te, Ap, CS, S3, Me

E, N, ST, S, Ap, S3

E, AP,CM, K, NF,NA, N,
S, ST, Ap, CS, S3, Me
E, ST, SN

E, ST, S, 83, Me

E, GM, K, NF, NA, N, ST,
S, Te, CS, 83, Me, SXT

ST, S3, N

Me, N, ST, S, SXT
CS, NF

Me, ST, S, S3

NF, N, ST, §, S3, SXT

EST, S, NF, Me

* AN, amikacin; AP, ampicillin; Am, amoxycillin; CP, cephalothin; FOX, cefoxitin; Ce, ciprofloxacin; C, chloramphenicol; CM, clindamycin;
EF, enrofloxacin; E, erythromycin; GM, gentamicin; K, kanamycin; NF, nitrofurantoin; No, norfloxacin; NA, nalidixic acid; N, neomycin;
OF, ofloxacin; Ox, oxacillin; P, penicillin; ST, spectinomycin; S, streptomycin; Te, tetracyclin; V, vancomycin; Ap, apramycin; CS, colistin
sulphate; S3, compound sulfonamides; Me, mecillinam; SXT, suiphamethoxazole.
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‘s AAgE UAARA Taylorella equigenitalis®t 3154 =}
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Streptococcus, Pseudomonas aeruginosa, E. coli, Proteus
spp., Staphylococcus aureuss=- ¥ w2 & BgEL Ve
Wlen o= obe] Aatde AL 4 Y& pyometra,
vaginitis, cervicitis, metritis, endometritis5¢] ZW-L &k
g &Y' 7FsE0] & ZAoE wadr)

2 d7olM 25 A4S 98l AR Biolog systeme
mlcroplateﬂ}“:l'oﬂ coatng] E4 carbohydrate®} amino
acids9| &3l 82 AASAHA H7HE welPdolA] At
o] W&o wE Mo WHals Al W GRS )
2] 22 I5lE data-bases} Wl FFE TR 7
APERIEA ZF 7357 JellE "35}@}}4 54 Fol o
& B, 2 AR DojAls Aoz dEA o] 7 E
A A ‘n‘-*] sfedol g Zloz *]’E%‘:}. olFg 81 I
5171 flsiMe FE LA (polymerase chain reaction)

o] BAESS VMg o1 F8AFH AAEL =
= Wz H3S Y3 1 £ 4H2 A8 5 9
< 2o = A5dn.

Non-specific metritis®] QA AlFEL] B Ea&e
Bl 2 A7E B el AREQ XYgHe] =L 9

NEF ATES D7) s weld ZBAS A7 AAL
B okt WA7] A Ao AX AT Mg AR
AE A G g Qe X549 =rUEgo] B asi}

= e & AT

ol o

(3

FUO AT ey Agde 447) 8 o
AT AU L mu] SAE T 2 Aol

A7 Folt o] Fask el AT WA A

T, 58] AT AERgolt B Bhe] BH) ¥ o)

71 Se) ATt BAO vk Wy A ARESS Fups)
H

she Wte= A7t Jsoler @ Row Apgd),
2 B

oA ARSEQ] TlEEe N 1005E U s Al
27 M) Exol o Bl tigh A 714 okt
S Yol vzt dde] AFe sl e e Ane

B - ol -

Y - =107

Ak F2E AFS E coli(19.8%), Proteus mirabillis
(14.9%), Staphylococcus — aureus(14.9%), Staphylococcus
epidermidis(11.2%), Coagulase-negative Staphylococcus spp.
(10.0%), Enterococcus faecalis(9.2%), Enterobacter nimipres-
suralis(7.4%),
mobilis(4.7%), Aeromonas encheleia(4 3%), Proteus vulgaris
(B.6%)58 £o 8 =& BEosS JeME, Gram &4
o] H2]8(65.36%)°] Gram %“é-&A 12]8(34.64%) 2Tk
=4 veigth 22d B2 FFE quinolone o}
cepharll Aol it Aol A YeRdTh Gram 43
&«] 8% Gram FHFETE H|WA E2 3 U4 A

€ Yeplen, ¥219 Gram 472 739 Aderomonas
encheleza, Proteus vulgaris, Pseudomonas aeruginosa‘s 2]
#FEC] € Gram SA7HET £ YA WARES
BRIt #3E Gram WHFE Staphylococcus aureuss
ALNG RS #5E0] B A BEe eI
. B3|, Enterococcus spp.9} Streptococcus spp= AH&-3F
EE Al tetd & 24 S Uepith BelE &+
FE Rl W A lﬂ” e velo] FulielA
AT A A7) A3 XE Al A FAdo] v
2 eAE MEE S g Aow AlgdH)

Actinomyces  viscosus(7.2%), Enterobacter

#Alel 2

o] =F-2 20059% AEew skezlETdaTh)e] A

o3 ArHA L old I =Yt
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