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=)
1
iy
o
gt
S
ol

M= 3L S equi subsp. equi AYS

h o)
equi subsp. equi®l Y ZATA HFE o YElUE HAH HY
S

4wl
o] 9t} o] AF}EL HA WL ANk Huihg 7 /4A] BREE e R
U= AS BoEtH(Sweeney 5, 2005).

oMol MFMAEL hot acid E= mutanolycind} AASAAAZ FE5 WA
of o& "= S equi subsp. equi B FEEZ A E A Hot acide At
Ul gl A s 2N AASI, Hepedel sl AT AEHS JFEE A7
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of| A %“351% ERC AR O]E}(BaZerQ‘r Battle, 1940). 71 ‘“‘Oﬂfﬂb ) A

AR
S5 e 9 FAF "dExzd A 2E JdAFAde] vEyH, 53] ket
STz A F8g Fgo] o] AWl EAA S Aelth o Aol o
3 Hxo 7]EL 12514 Jordanus Ruffusel]l ol&] o] 3tz AsfA 18803
b HHA ggd Ao Atz dQdite] 5 A tk(Slater, 2003). ¥ A
ol =g olgkgol oF vyt FrhetAA AlAl Zhmol A Al gk o o
A el #Igk AT FYEHASY LEIAE HE AFSSE wTbol Al 2
Argo] A s

o= WAsta glth Piche(1984)= 7lybtte] 3 Standardbred &
oA wheoA] HALE Y o]Fgo] Z}7} 36%, 62%Eral Raldlal, Sweeny &
(1989)& w=re] #E]7] Feoll 9l 3 Standardbred H el Ao wyo=z Al
Z} S Hadoh Jorm(1990)& TF New
South Wales?] ®@-2 o Ho] Kol = X]Odoﬂ/‘i 100vte] & 2159 ZellA
Aol AT WEFTE o] ef o] ML o]gk& I FHALEo] Aol A
T-Apell wep Apolzh vEhubeE RoR B u e 54, e A HE F
Lol Aol A Weted wel 12 IS E HASE 5 Ak
FEveke] Ag vE FAkgel wlste]l mbEbde] dig A+rF wEe AA
o] 7] wjioll Ak & AW AF7F wlekg Aol Aotk 2004 THEAAE
of 2w 20039 =ulelA= 805 7H7F 16,302F 9] W& AbSeka il AlF
Aol A= 465 7hTell A 1136679 we At Sl Zow yewt 7Y
FAE B =HBYL 7372 F & AFTA G 3,263F(44.5%)7F AR E
A EQA 2de 8623F S 80917(93.8%)7F AlFA oAl AL 9t
Ul A Ao WA EE WHeEskA Fou AFAY T ARG Ag
ol fr7] oAl A HH 24]wt7EA] %]f‘?-ﬂ-ﬂfﬁ Aol A vk KRA 45t
s 6702 R ol E AT W AY ARHFTS AAEa AdA

g A
AL A dudFel ool @u Ak weA 53 o & Hu

N
B
=
;_A

d

Nl

=
i&
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12
o,
T
=
ox
ofs
o

$ FoFgzAde Ao g s ol T Fo| B, A4S A EF
= A$E Ao A EZFU #YARE] HEE Yot Be A =¥ S
AR Aoh(Jorm, 1992).

7HA Al BolA Aol 92032l S equi subsp. equis H-2]317] ste] 71 ol
AREelE MRl 5% W e W Fdo] HrbE dHuf A (Pacifico &, 1995)%}
Huj Aol FAAE H7bste] S =<0 CNA(colistin, nalidixic acid) ¥ =]
tH(Timoney, 1993). “F&°] JAAHA &2 fHxdo FoZHE #& FT

El
o]
ALolE A YRR S equi subsp. equitt B2 7] wjiEo] oAujx] O CNA
Il

A A SA g & FAEHA oy AstehE Wi o R FAste] g%
gtk 2y B9 WHo] S equi subsp. zooepidemicus &-& S. dysgalactiae
subsp. equisimilis®] 93] LA F5 Q3 o] FE5o| o] TEF7] AFof|A] b
WA 2 B E7] digel ol 34E "HEd sheAladd odE F e
A o)xmbe] BHFE Lok gHEFow EAT = A} o] 5 FFE o] A Aol A
tha e 2Yo Fgugs FAgsttaes AW 3 #Fo] BF FAE ¢ e

Haujx e} CNA HjA oA o5&

[e]
T’"
g ARl 370 o] HEa AEste] A= ul B2 AR =¥o] 4w

)
o
W
o~
3
i}
~
S
Q
g
Q
N
w0
4pr
&Y
M m
lo
oft
o
i)
o
M,
rlo
)
offt
2
=
Q
=
(@)
D
th
@,
o,
i)
=
o
o
S
o
o

gt Q1 W ¥} lactose, trehalose 123l sorbitole] #& e} 2 ndY
atol & o] &k At W] o &Estal Qltt. S equi subsp. zooepidemicust
lactose®} sorbitolS #&5taL S. dysgalactiae subsp. equisimilisi= trehalose®
gt S equi subsp. equit Al 7HAl @& EF EEEA Rk Aol 5A o]

tHLammler and Hahn, 1994; Harrington %, 2002).

B Ao = Ao Yelitel S equi subsp. equis HE3t7] Yt 714
HiQF, CO. ul %, AAbAEqtetol Al wiete] A|FAJollA e v BT d T

olo] zto]E API 20 STREP A9t T§aAAqEoz 1393 S equi
subsp. equi®t 7V &3] A = S equi subsp. zooepidemicus®t S.

dysgalactiae subsp. equisimilisE 7AEE 4 J& A7EaAE NEstd o



1. Streproccecus egud subep, equis] B2

A AAFAS Hole EF 6329 W 31FEHH IFA vFE WE ()
wpol AR wt]o}, FAhom A FH3te] ofo]ubze] Ho] 3AIE o] AHA=R
Sukslgth. S Rgsy] st 5% Wk ddo] Soj9lE Tryptose blood

agar base(TBA) (Difco, Detroit, USA)ol &3} ol A 24417+ F<t
candle jaroll A w38t p-838& YElE o JF

&l TBA wjxlel 24 HFsta 15 3+ el TBA:= 2
2 COz wgF7]ol Al afut vl A ZTE COp g7l A migd w3 4&F =2
oM BFE AH #& 44 wz BEFse] &#Fuiekdt g8 20%  glycerol
(aMRESCO, Ohio, USA)®l #fAlAH =70 Cel H¥ts} )

2. o 53w
Bad 758 TBAo| Atiwastel API 20 STREP(Biomerieux)¥ 53 & 4

A ) 9+<(polymerase chain reaction; PCR) 2.2 T A3t}

1) API 20 STREP

AdFdES S7F5 2 moll §=7F McFarland No. 401 H =5 FFA10 &
API 20 STREP stripel HZ38Ath. Voges—Proskauer(VP)ol A  arginine
dehydrolase(ADH)7H4] H &< & 5 &2 Fe 2 ml APT F-fruj=el] ¥oj
34 3}e] ribose(RIB)I A glycogen(GLYG)7FA] A #3199ttt ADHolA GLYG7F
A= g 24 2 Qe 22 § 35 ~ 37CAA 4412 vig & A9
HEE AT AARE i F F Wbl WEshA dojubA] @& AF 2443 wiF F

<l

= d
A3E BEsAT. AArE = A=A A Aol wel 56kt
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F4(Milli-Q System, Millipore, Bedford, MA) 100 gl
ALEA7EA] WEAIAFAY. PCRS 1 U9 Tag DNA
polymerase, 10 mM dNTP (dATP, dCTP, dGTP, dTTP 2z 250 uM),
Tris-HCI(pH 9.0) 10 mM, KCI 40 mM, MgCl: 1.5 mM, Stabilizer and tracking
dyes ¥33lE= AccuPower®PCR  Premix(Bioneer, Korea)E o] 83t}
Template DNA 1 ¢ 30 pmole/ut s%2] 3FF (5'-GCATAAAGAAGTTCCTG
TCATTAAAAT-3'), 3FR primer (B'-GATTCGGTAAGAGCTTGACGCTCA
-3 1 wWE B3, SHTE 17 s ¥l F 20 W= PCRES A AT PCRS A
denaturatione 95C=E 10% A A] & denaturation 95°C 1%, annealing 60C 1%,
extension 72T 1# 22 30 cycle WFE-3 21 final extension 72ColA 5% &<t
+33l99th. PCR AHE& 15%(w/v) agarose gelo]l A 30% =<k 100Vel A A7) <3
&3t 3L ethidium bromide® 1523t G - 3023 Sl @4AA #2

39tk (Newton 5, 2000).

ot olN

il

A=

44

Aezbduf <o) ks 9fte] AREg FA T Table 1014 B wpel 2
t}. S equi subsp. equi NCTC9682+= & Z]EMALE t)ste] Takai HHAFZ5-H
FEokwqgtow S equi subsp. equi B3D7, S. equi subsp. equi B3F2, S
dysgalatiae subsp. equisimilis B3Al+= #A|Foistnl 4=o|sty} =ou| Y &5t o
A ko] Ao g HE B3 #5920 H, S equi subsp. zooepidemicus B3A9E
2 AFE Sste] 2o v FolA FElg #FATh 7EF AdEuf] o] HdEds B
7198t TN AF EEEE %A TS Staphylococcus aureus
SA-1, 295472 Bordetella bronchiseptica Bb-3, Klebsiella pneumonia
Kpp-1, Pseudomonas aeruginosa Pa-5= # A3 do|A HAsL Jd #FE
olm 7|ek 1#@ZA Q) Escherichia coli IMSNV20367, Citrobacter freundii
IMSNV10253, Enterobacter aerogenes IMSNV10256, Proteus mirabilis
IMSNV20365% Al gtal d9AL25-E | Salmonella typhimurium ATCC14028
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& Zgdstme 4y
st 2 Aol FE s
zooepidemicus 1755 A&

S. equi

subsp.

equi

MR RE Beuel Agatgnt e dduAe] Qg 9

1575k S

equi subsp.

Table 1. Streptococcus spp. and other bacteria used in this study
Bacterial strain Strain no. Characteristic Source
Streptococcus equi subsp. Gram positive, ]
] NCTC9682 Dr. Takai
equi aerobe
Streptococcus equi subsp. Gram positive,
] B3D7 » our lab.
equi capnophilic
Streptococcus equi subsp. Gram positive,
] B3F2 our lab.
equi aerobe
Streptococcus equi subsp. Gram positive, )
] ] B3A9 this study
zooepidemicus aerobe
Streptococcus dysgalatiae Gram positive,
o B3A1 our lab.
subsp. equisimilis aerobe
Gram positive,
Staphylococcus aureus SA-1 our lab.
aerobe
Bordetella bronchiseptica Bb-3 Gram negative our lab.
Klebsiella pneumonia Kpp-1 Gram negative our lab.
Pseudomonas aeruginosa Pa-5 Gram negative our lab.
FEscherichia coli IMSNV?20367 Gram negative Dr. Hyeon
Citrobacter freundii IMSNV10253 Gram negative Dr. Hyeon
Enterobacter aerogenes IMSNV10256 Gram negative Dr. Hyeon
Proteus mirabilis IMSNV20365 Gram negative Dr. Hyeon
Salmonella typhimurium ATCC14028 Gram negative Dr. Kim
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4, Msyulix] 2

1) 29594 5% (minimum inhibitory concentration; MIC)

Hord ol 59%Z H7Fe Todd-Hewitt Agar (Difco, Detroit, MDoll colistin
sulfate (Sigma, MO, USA), gentamicin sulfate (Sigma, MO, USA), nalidixic
acid (Sigma, MO, USA), neomycin sulfate(aMRESCO, Ohio, USA), sodium
azide(aMRESCO, Ohio, USA),& 100 pg/mlolA 1 ug/me7hA] 28} 4= §]Hf5]-0:]
Todd-Hewitt brotholl Streptococcus spp.2 multiple inoculator® &3 & 48
AIZE EQE COp Ml F7TeA vl & 524 o 75 A5ste] MICE %@aMﬂ}.

2) WA =4

A A= =74 1L peptone(BD, MD, USA) 10g, beef extract(BD, MD,
USA) 3g, yeast extract(BD, MD, USA) 3g, NaCl(aMRESCO, Ohio, USA) bg,
bromo cresol purple(aMRESCO, Ohio,  USA) 0.04. g, lactose(Difco, MI, USA) 5
g, trehalose(SIGMA, MO, USA) 5 g, sodium azide(aMRESCO, Ohio, USA)
0.2g, agar(BD, MD, USA) 15g¢ ¥7} ¥ IN NaOHZ pHE 722 A3t

3) Lactose/Trehalose & 7Fulj# o)l A ¢] pH 3}

Lactose (SIGMA, MO, USA) 05%, trehalose (SIGMA, MO, USA) 0.5%,
lactose®} trehaloseE Z+2F 05% #7138k Todd-Hewitt broth (Difco, MI, USA )
5 mloll S. equi subsp. equi NCTC9682¢} B3D7, S. equi subsp. zooepidemicus
B3A9, S. dysgalactiae subsp. equisimilis B3A1S HZEa 24 At S CO, w9k
71l A wjeFd &z} wjkde] F4ol&F5 %S pH meter (MERK, Darmstadt,
Germany)® =43} t}.

S. equi subsp. equi NCTC9682¢} & o|At3leb A S equi subsp. equi B3D7,
S. equi subsp. zooepidemicus B3A9 18]1 S. dysgalactiae subsp. equisimilis
B3AlS 1% WFE RS Hof vtE deujx]ol wjds ste] pH Wslel] &
e FH] A2 WstE HES AT
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4) g wxo uE 7o THAHE
Aee Aol 22y 1%, 3%, 5% WA RS H7F 3 s S, equi subsp. equi

B3D7S Zt7Zt S, dysgalactiae subsp. equisimilis B3A13# S, equi subsp.
zooepidemicus B3A9e} E3F HE35lo] COy Hig7]oll A 244 7+3F 484 7F5 o wY
SAA 7t e W 54S v #EE o]l AU A9 #EHXA
oA A2 &3S JEldE 579 HeEd

MNE Fig. 1ollA 9k o] Adste] TBAuA ] HEs thg GEs] d=& H7t

sto 2 A S, equi subsp. equi®t THE F #EF9] AolE BESAT

Hol FeswA gABe] 2 5
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1
B D
Fig 1. Bacterial colonies grown on selective medium. Fig A(3% sheep blood

agar) and B(5% sheep blood agar) showed co-cultures of S. equi subsp.
equi B3D7 and S. dysgalactiae subsp. equisimilis B3Al, and Fig C(3%
sheep blood agar) and D(5% sheep blood agar) showed co-cultures of S.
equi subsp. equi B3D7 and S. equi subsp. zooepidemicus B3A9. Each no. 1
to no. 5, and no. 6 to no. 10 colonies were selected by colonial
characteristics, indicating small or no colonies with narrow hemolysis zone

and large colonies with wide hemolysis zone, respectively.
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Al
AL
[
E
N
0=

Table 2= 639 &7 315FolA AFHAS vF5 37148 s d7lek COy vl 7]l
A wjFete] FEjE AT E] wE &S UErd Blolth 574 S equi subsp.
equi7t 3F(9.7%)1 A EE] FHHUIL, 14FU452%) A= Solitsead S
equi subsp. equi’b 8 FAEHAUC. F71X S equi subsp. zooepidemicus=

]
177 (54.8%)1 A e &= At

Table 2. Isolation rates of Streptococcus equi subspecies from purulent
nasal discharge.

No. of h ith
No. of horse 0. O horse wi

aerobic S. equi Capnophilic S. equi S. equi subsp.

tested J : ) X
subsp. equi subsp. equi zooepidemicus

31 3(9.7%) 14(45.2%) 17(54.8%)

3-6 colonies from each candle jar culture were examined for growth

property in aerobic and CO: incubator and identified by API 20 STREP and
PCR for S. equi subsp. equi

Table 3. Results of API 20 STREP tests for S. equi subsp. equi, S. equi
subsp zooepidemicus, and S. dysgalactiae subsp. equisimilis.
API 20 PY AG BG BG

GL
VP HIP ESC PAL LAP ADH RIB ARA MAN SOR LAC TRE INU RAF AMD HEM
Strep RA AL UR AL YG
SEE(17)? e e S S - - - + - B
SEZ(17)" - - - o+ -+ o+ o+ - -+ o+ - = + + P
SDE(2)? - - o+ - -+ -+ o+ o+ o+ = - -+ o+ = =+ + [

a) S. equi subsp. equi, b) S. equi subsp zooepidemicus, c) S. dysgalactiae
subsp. equisimilis, ( ) : Number of bacterial strains tested
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Table 32 wewse] Asetd S4& yedl Jdoz AFdA &ele S
equi. sbusp. equix API 20 STREPIA lactose$} trehaloseE Haf|8x] Eal=
Ay Al HAYgite EAS BAUE S equi subsp zooepidemicus:  sorbitol ¥}
lactoseE EHaldtgda, E AFAdA HI Fold S dysgalactiae subsp.

equisimilis’= lactose®} trehaloseE &3le] FFdF= &8 7Aool AJTh

S. equi subsp. equiol®t EAs= SeM FHAE PCRE T3 A3+ Fig. 2
S F9g 5 gdY TRRE By so]ik3t

o} il SetHow gy A ks 3oldl
B4l S, equi. subsp. equi TFELS EFTT S, equi. subsp. equi NCTC9682
o} 5Y3 692 bp PCR A& B3 S equi subsp. zooepidemicusi= <4<

e 2T,

bpM123 456 78910111213

692

Fig. 2. Streptococcus equi subsp. equi possessed a 692bp PCR products
which show SeM gene. Lane M, 100 bp DNA ladder (Invitrogen); 1, S. equi
subsp. equi NCTCI9682; 2~4, aerobic S. equi subsp. equi; 6~12 anaerobic

S. equi subsp. equi; 13, S. equi subsp. zooepidemicus.
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2. mo|steiEbs A 5 equi subsp. equi®| HHEFRA

B oo oA B89 S equi subsp. equiso] T7|AA FAEA %= EAo]
ARA7] wiEel o]E wmEAI Ay | HE thEke] HIFH A HITH

A mekgk §dd(Fig. 3 A)E Holru &g o] dRHAAR candle jar,
CO; w71, Gaspak (BBL, MD, USA)& ol&3 7|4 ZxdolA wlggk 45l
kst Al F2lste] AR A E Hole v Feho] #EHAvH(Fig. 3

fr

A B
Fig. 3. Capnophilic characteristics of Streptococcus equi subsp. equi B3D7

onto blood agar incubated in aerobic and CO: incubator at 37C. A few
colonies were grown in aerobic incubator for 72 hrs (Arrow and circle of

Fig. A), and much more colonies, in COz incubator for 15hrs (Fig. B).
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3, M=ul x|

D Aed el Mol HaggqAl 5 =(MIC)

Streptococcus 152 colistin(CT), gentamicin(GM), nalidixic acid(NA),
neomycin(NM), crystal violet(CV), 12|31 sodium azide(SA)ell w3t Z A5 o
A FEE S43 A= Table 49014 B v} 2}, Satod #AIgle] BE
52 NA, NM, SA7F 100 pg/mt H7 & o= F2435932 CTI CVe MICE

F7F Z47F 50 pg/mba} 25 pg/mb ol’deldth. GME] MICE S. dysgalactiae
subsp. equisimilis 2754 50 pg/ml ool R, UM A F £ 25 pg/miolt
= YER ST

rzi N

Table 4. Minimum inhibitory concentration of Streptococcus spp. to
antimicrobial agents.
Bacterial No. of bacteria

GM NA NM Ccv SA

strain tested
SEE 15 50 25 100 100 25 100
SEZ 17 50 25 100 100 25 100
SDE 2 50 50 100 100 25 100

SEE, S. equi subsp. equi; SEZ, S. equi subsp. zooepidemicus; SDE, S.
dysgalactiae subsp. equisimilis; CT, colistin, GM, gentamicin; NA, nalidixic

acid; NM, neomycin; CV, crystal violet; SA, sodium azide

2) Lactose/Trehalose F 7Faf =]l 41 2] pH W3}

Fidl oFol wE pH WslE SAe A3 lactose?t trehalosed #3335
S. equi subsp. zooepidemicus B3A9, S. dysgalactiae subsp. equisimilis B3Al
ol wiekE wjA el pH= 50004 554 itk whd el F B3 5 ZefshA X
3t S. equi subsp. equi NCTC9682¢F B3D70] ®ikw wix]2] pHE= 65904 7.0
o]t} (Table 5). o]} & pH WHstE 7|22 st Adujx|e] H7tE pH A

Al A1 bromo crezol purples A &3}t
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Table 5. pH changes by lactose/trehalose fermenting and non-fermenting

bacteria.

SEZ B3A9 SDE B3A1l SEE B3D7  SEE NCTC9682
Trehalose 6.5~7.0 5.5 6.5~7.0 6.5
Lactose 5.0~55 6.5 6.5 6.5~7.0
Tre+Lac 50~55 5.5 6.5~7.0 6.5

SEE, S. equi subsp. equi; SEZ, S. equi subsp. zooepidemicus; SDE, S.

dysgalactiae subsp. equisimilis

o S #H7ksk AEu Ao S. equi subsp. equi NCTC9682(Fig 5 A) %}
So|A3lErAA S equi subsp. equi B3D7(Fig 5 C)< lactose®} trehaloseZ 3
abA] Fefo]l wjAe] AZo] mepdow uyviy 9S Ealet= S equi subsp.
zooepidemicus B3A9(Fig 5 B)¢} S. dysgalactiae subsp. equisimilis B3A1(Fig
5D #Es & 5 UAUTh

1% HFd
J

Fig. 5. Bacterial colonies grown onto selective medium containing 1% seep
blood. Capital letters A, and C showed both Ilactose and trehalose
non-fermenter, S. equi subsp. equi NCTC9682 and capnophilic S. equi subsp.
equi B3D7, respectively, while capital letters B and D showed both lactose
and/or trehalose fermenter, S. equi subsp. zooepidemicus B3A9 and S.

dysgalactiae subsp. equisimilis B3Al, respectively.
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3

!

of me Fol wE A%

NS 7+ 1%, 3%, 5% FH7Hs Aeuj Ao S, equi subsp. equi B3D7

3) &
R

=

=
<]

o
e 12

3} S, dysgalactiae subsp. equisimilis B3Al, S. equi subsp. zooepidemicus
B3A9E &3 HFstol a5k widg 5 &d8o] A o] & YA &
= b7lef &8 ke] Ao o] & Hol= 5/ FJEgs Adtate] ofd o] S
equi subsp. equi S1AE FAFSE AyE Table 60 YeERR wRe} 2l 19 WY
doo] Hrtd MdeufA|o A= TFo] meketo] ko] o] ofH itk 3%¢°t
5% W ddo] HrtdA  MgujAo|A S equi subsp. equi B3D73 S
dysgalactiae subsp. equisimilis B3A1S 7 w3t A3} 3% Hego] ¢l
a2 ze ggsial bl HE 57 25 S equi subsp. equi B3D70] 1, 5%l
A= 5 B F 3 "ol S equi subsp. equi B3D7E EQI= At} S equi
subsp. equi B3D73 S. equi subsp. zooepidemicus B3A9ES =3+ vkt 799
T 3% WA A= Fete] A9 gla 22 §¥83Ss vEd 5 J" 2F S
equi subsp. equi B3D7TZ TAE W] 5% AMelujAd A= 571 HEF T 2707}
S. equi subsp. equi B3D7°] At}

Table 6. Number of S. equi subsp. equi B3D7 in 5 colonies which show 2

different types onto the selective media containing 3 % and 5% sheep blood.

Conc. of No. of SEE in No. of SEE in
Colony type ) ) )
Adding blood co-culture with SDE co—culture with SEZ

3% 5/5 5/5
Small/narrow ? / /
hemolysis zone 5% 3/5 2/5
Large/wide 3% 3/5 0/5
hemolysis zone 59 5/5 1/5

SEE, S. equi subsp. equi B3D7; SEZ, S. equi subsp. zooepidemicus B3A9;
SDE, S. dysgalactiae subsp. equisimilis B3A1
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4, BAlZFe Hyulix] uiF F2

e =] o

ol

At

i

o

equi subsp. equi, S. equi

Wk 2

o el AR F7] Aol &3] ZeH= S

subsp. zooepidemicus,

S. dysgalactiae subsp.

equisimilisx= @A wlste] Hehel A= AL FolAAW FEI AL

YEelW A3 Staphylococcus aureuss otF M| okdk =

SHFEe A3 FAA ol Aol 5T 3

Table 7. Growth -characteristics
medium

pul

2 mgloy unA a3

2= 1t (Table 7).

of bacterial strains tested onto selective

Bacterial strain Strain No. Characteristic
Streptococcus equi subsp. equi NCTC9682 Growth, hemolysis
Streptococcus equi subsp. equi B3D7 Growth, hemolysis
Streptococcus equi subsp. equi B3F2 Growth, hemolysis
Streptococcus equi subsp. B3A9 Growth (yellow)
zooepidemicus

Streptococcus dysgalactiae subsp. B3Al Growth (yellow)
equisimilis

Staphylococcus aureus SA-1 Very weak growth
Bordetella bronchiseptica Bb-3 No growth
Klebsiella pneumonia Kpp-1 No growth
Pseudomonas aeruginosa Pa-5 No growth
Escherichia coli IMSNV20367 No growth
Citrobacter freundii IMSNV10253 No growth
Enterobacter aerogenes IMSNV10256 No growth
Proteus mirabilis IMSNV?20365 No growth
Salmonella typhimurium ATCC14028 No growth
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Aot Z71FANA Z28 A &= S equi subsp. equis GasPaks o]-&3 &7
Aol ® F2o] 7heate] 717 Sl BF ud F4S stk As7t
A DY Streptococcus spp. & AtAo TASAY ZFo|rtE ek Al T FEo]
R 3 (Devriese, 1997; Quentin, 1990) o1 S, equi subsp. equidl T3+ H i1
Frol B 4 gldth

S. equi subsp. equi°l A= lactose, trehalose, sorbitol Al 7}FA] ZHAFell A 5
Aukgo] EA Al v (Lammler and Hahn, 1994; Harrington %, 2002), Aol A
2l ® = API STREP 20 #AFelA lactose®} trehaloseE allsl#] ol 2
21 Aststa 545 ®Slal, Grant 5(1993)¢] H Il lactose®} trehalose &

- -
U B 5 BEFE LEAIE H50AQ S equi subsp. equiv EEF A &2

s

=3 FZAEo] AAYALE S equi subsp. equid TEHAA M @l #
HAAFel SeMell W3 i HA- A7} S, equi subsp. zooepidemicus® BH ol
ME BAHAT o] Q7Ade] P Aol Sl SeM ARG EFH
ekl zlolw Pr|A Do os] S equi subsp. zooepidemicusZ4H-E PCR At
ol TEHAY SeM ©uwlAI FAgk SeMY @ Aol S equi subsp.
zooepidemicus®] 93] W3 HATtE =A% U (Timoney 5, 1985). upzpa
AT A Byd 5714 @ Zo|A3sletAA FFEC] BT S equi subsp. equiE
s H At

SeMell 7|48 & PCRe S. equi subsp. equi®l #HES 913 wjdo
ol thH(Timoney &, 1985). PCR AAFE B AIZF ool 2 5= 7] wiiEell Al
27} AHE a2 A9E 45 TR AT AT AltS EE (e
oot T3 FU3 A7 wjddl A S equi subsp. equis 7 FA3Y
Fa A AAAS Y e S equi subsp. equi’t S0l JE AN ABREL &
4e Bd F tH(Timoney &, 1997; Newton &, 2000). @A PCR A HAF
A= wfgFel oal] Fx" wizhA] FAA Ao FhFHofof ghr)

16S rRNA #3d#¢] FEo] EH(species—specific segments)S AF&3FE= PCR
] 7154 M (PCR-mediated identification)> o|"| thFst A FTFiES] 54
&l 2 AxE I AlgFH gt (Bentley 5, 1991; Bentley and Leigh

_31_



1995; Kawamura %5, 1995, Abdulmawjood &, 1998; Abdulmawjood and
Lammler, 1999). 12 X9t S equi subsp. zooepidemicus & Y¥ TF¢ 16S
rRNA A d71-Ho] S equi subsp. equi®l A2 LAY FAAo| ofF
=7] witel o F obFe] s FHHE §3 PCRol= A 3jtstA
ot 16S9F 23S rDNA Apole] 7z PCRel 2-8¥ A5k 4 S.
subsp. zooepidemicus T % wl§- FAAo] gro} FEo] A Eeloln g
a¢tko] E7Fs3ltH(Chanter 5, 1997). MY wilzeo] FHAAES 7]¥lo g 3=
PCR 71H o] S. equi subsp. equi® 485 ¢35t A9 vl7l I A "H(Timoney <+
Artiushin, 1997; Newton %, 2000), S. equi subsp. equit F7/1¢ M%¥ @ &S
dostets FHEAES JHAR A o] MY @A F ety S oequi subsp.
equiol ™ Yelyz &2 MY @ de S equi subsp. zooepidemicus® MY &
WAy} FFo]tH(Timoney 5, 1997). &= MY w@ldo] 72 H e Eo] et
< 4 gt} (Chanter 5, 2000).
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3t B 50 5 FY9AS YEFA T (Timoney, 2004). o] 9F 22 o] Aol
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equi subsp. equis F¥dto]l EEletrl@ A ZH(Timoney, 1993). & A g
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& wjdstel pH B E SAHTo2A deujAo H7be pH AAAIQD bromo
crezol purples A A3}

Lancefield group B Streptococci, S. pneumonia, Enterococcus sp. 5= %%
sl7] 918l ol AFEE I A= AEHH]X]Ql selective broth medium(SBM), Lim
broth(LB), colistin nalidixic acid agar(CNA) =12} i neomycin nalidixic acid
agar(NNA)(Rauen %, 2005)o] X3¥ 3d3tAl 29l colistin, gentamicin,
nalidixic acid, neomycin, sodium azide, crystal violetell T3t FAFFE9 W5
AEZE H71eAdt. BaE Streptococcus AR o= AWk o2 10 pg/ml &
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s ==
huy T

o
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o
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Abstract

Characteristics of Streptococcus equi subspecies equi
isolated from horses in Jeju and development of

selective medium

Advised by Professor Won-Geun Son

Ja-Ho Moon

Department of Veterinary Medicine
Graduate School

Cheju National University

Strangles, a purulent pharyngitis and lymphadenitis of the upper respiratory
tract, is highly contagious for naive horses; unique to equids, ubiquitous and
caused exclusively by Streptococcus equi subsp. equi. Many clinical and
epidemiological aspects have been comprehensively reviewed. We performed
this study to investigate the optimal atmospheric culture conditions,
phenotypic and biochemical characteristics of S. equi subsp. equi isolated
from horses showing common signs of pyrexia, mucopurulent nasal discharge

and coughing with and/or without lymph node abscesses of the head.
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Nasopharyngeal swabs were taken from 31 horses showing signs and
symptoms indicative of S. equi subsp. equi infection. To detect significant
differences between S. equi subsp. equi reference strain and strains isolated
in Jeju, Oz or COz cultures on 5% sheep blood agar were compared with each
other for the detection of beta—hemolysis based on the colony morphology and
beta—hemolysis on the surfaces of the media. Beta—hemolytic colonies were
identified by PCR and API 20 STREP.

Aerobic S. equi subsp. equi was identified from 3 horses, capnophilic S.
equi subsp. equi cultured from 14 horses. Capnophilic S. equi subsp. equi
displayed typical strong beta—hemolysis only incubated in candle jar and CO-
incubator. PCR product sizes were identical between S. equi subsp. equi
reference strain and strains isolated in Jeju. S. equi subsp. equi strains
isolated in Jeju did not ferment lactose, trehalose, and sorbitol.

To detect infection from ’strangles’ outbreak, S. equi subsp. equi should be
isolated from blood culture. Contaminations by . S.- equi subsp. zooepidemicus
and S. dysgalactiae subsp. equisimilis make it difficult to isolate the etiologic
agent. Selective medium for the rapid diagnosis from clinical samples of
'strangles’ were developed through evaluation of the glycolytic ability and
appropriate sheep blood concentration of these microorganisms. Lactose,
trehalose, and sodium azide added to selective medium. S. equi subsp. equi
can’'t ferment lactose and trehalose. Sodium azide inhibit the growth of Gram
negative bacterium. The combination S. equi subsp. equi-S. equi subsp.
zooepidemicus and S. equi subsp. equi—S. dysgalactiae subsp. equisimilis
were each inoculated on selective medium and incubated anaerobically. S. equi
subsp. equi easily and rapidly distinguished from the other strains on the

basis of colonial morphology.

Key words: Streptococcus equi subsp. equi, strangles, capnophilic, selective

medium
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