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LK D Streptococcus suis MLiFHA 14 B X % BEE &
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(201941 A 22 %A} - 20194 4 A 16 H 2

Ji S RN O — 22K 435 CHUIE M MR IR 72 29 2 FE T AT L7z, 2 BHOHIM T ORI HMER AT 2 580, MLk
EMNCIE 7 T DB R ERT % 1 5 AL IR SERE 98 e OSHHE AL IR OO B 26 & 5RO 72, EEENRSR 2> 11X Streptococcus suis
IS 14 BIAS5EE S, B, TR DR OIRZEIRICA SN2 27 T AETEERRE S, suis MTER 14 BUZ0H3 2 B0
PR RG22 7R L7z, SEERARIE T XTSIV A7 4 — v K7 VESKE) (PFGE) T—/%% — ¥ %/RL, Multi-
Locus Sequence Typing (MLST) Tl Sequence Type 1 (ST1) (ZBIMI &Nz &0 b, KEGZH—2r7 a— v H
K S. suis MIER 14 B ST ARIZ X 2KV ERBIE & B0 L7z, AIEBNE, EINTHIO TS, suis MIER 14 8% 5

PERIRR AP X D FEEZI LB ERERTH L EEZ ONT.
—F—T— KN K, L Y ERRAE, Streptococcus suis IMIEH 14 HY.

Streptococcus suis 1, WKIZHEEE S, HIAE, DA
KERZTERITHKL Y HEREEO EEREKE TH
D, BEEXRISREREENHEELZRIZLTWS [,
2], F, AW AREESFICBVWTOEETHD,
2005 AEIZHE OPUNIEIZ BT 215 ADSS. suis 12 &G
L, 9539 A FET L7 R G300 2 0% 12, AR
HEEYSE LS LCOHRMICERERS > T3 (1,
3-5].

AEIE, WHREEORESHEOPUEMEIC X Y 30 FikH
PLEOMBERIZH SN TV A, —ERIEN S £/
AR IS A SN (MER 32 KU 34 BB E I
Streptococcus orisratti \ZASIE, MG H 20, 22 J UF 26
TS E ¥R Z Streptococcus parasuis |2, IMLiFHH 33 A%
E ¥R \Z Streptococcus ruminantinm 2 F5038) [6-9].
[ N B OSHEASC N S SR & 43 BE S 7z S, suis O EHE
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RIEENZ 2 BICH 5. FRICADBED S O 5 EERRIZ I
HHR2MAL L, IZr0MERKIFIFEALGHINT
Wiz [10]. L2aL, ENToOHRBEIEZR0A, 7
TVT TSI A ZPLICHEBRN N A TGS 14 Bk
12 &2 NOBGHEBIIEBmE SN TB Y, BRHEIC
BULEBEENEFE>TWA [1,10-12].

Aol BN O —ERGIZBWT S, suis IiLER 14
FNZ X BIKL HERBIIEDS A L72D T, EOMEL #H
HT 5.

MHRRVHFE

FERTEMF 20184E 2 H, L BN O REIKK
270 BHBE O —HHREE R ICB VT, JLRERET DAl
FERAFEAE L7z, ML 2WBBIERL TB LT,
IR DIERAHEFE L 72728, [A4E 3 HmtEsie 2 i L
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Streptococcus suis MHFE 14 B2 X B IK L > H ERRIE

7o RN R R O RGE B OSFICEE R REIRE R LT
W7o T K 250 (No. 1:22 His, No.2:10 Hi) %4
BE LT, UTomEzEEL 7.

RIEFRIRE - AR, FERS T 10% P PER &
V=) PHICEDEEL, EELHEVNT T 4 -
HYH®, A~ ¥y -2 F Yy (HE) a7
T LG x AT 5 7z

RRMEBEIRE ¢ 7T AR 2 RO 72N, B
B S o LB W) 22w T, BT S. suis type 2
NCTC10234 ¥k & BT S. suis type 14 13730 MK R %
—WPikE LTt 2475 72,

HEERVARE - W, FRE OB B, DR PO
FEEOFANZDONWT, 5% BILEIMIEREH (I 2 —F —
b IERE (BIRALEM, B0 (TR IR iR
(TAE - N4 F0, WD) 23/, Fa33I3Lb— MER
Bty (GC ERIEGER M (AARNXZ by - TrvFry
YR, RO WEANEZOE UBEK (HAXRZ b
T4y FY U, R/E) RO v ey — v XEfe#E (H
KR by T4y RV M, HED) %@, DHL %
REGH CREIMLSAE, WH0) ZHWTHFRESHED LR
T5%RERA A GMET C24~T2 K, wEEERL1T-
oo EEWRRIZL VU ERWEEHF Y M (FEY N
ID32A MLy 7 T, EFAYa—- Iy, K
W), NETZ7ANVABREEEMNFy 8 (ID 7 A - HN-
207 ¥y F =y 2A) HARBEER HHF KO
recN a1 & E L72 PCR [13] X W FEEIT-
7z.

MERR : 2 5D S0 8ES 7z S, suis 7112 % (&
OBRERE - 1Y 720 % 28k, DR Ok @ 15
720 K 1) 12w, BIBHPULE L O S. suis W
RGO I PERE A2 2 — N5 2 BEE T # (cap-
sular polysaccharide synthesis gene cluster) % &1
& L72PCR [14] & b MiEMB %475 72

BEEFRA - FRRMEER RN L7z S, suis \ZDWT,
ISV AT 4= RVERIKE) (PFGE) % Arai & [15]
DFFEZLEL TiTo 72, &2 1E, HIBEEEZE Swa 1
(2= AVYTFTUVR - NAFTH - TN, ®
W) v E, RO12% T AU —A7 Vi FWT
BwHE 6.0V/cm, 2SIVAZ A A 1~20F, wkEhFEER 18
B oOLMETFT Tl & ThH b T ariA-
cpn60 - dpr - gki - mutS - recA - thrA ® 7 Az 112 X
% Multi-Locus Sequence Typing (MLST) f##7 %17 -
7= [16].

AV ZFRRE N, B, OB, M, TN, R,
B S Rk D FLANZ DT, CPK-NS flifig K O Vero
ML A2 W TE SRR L, v 4 VA B % 4T - 72,
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1 DR R
2BHICIE LT, MHEROITHARD NG,
A:No.1 (22 Hifs) B :No.2 (10 H)

B &

RIEMREIFR R ( 200 E 12, OIICHAESEMT I 2 320
72 (K1). No. 1 OFEZ LI ETH - 725, No.
21BEETH 7. 72, No. 2 ORI DN
At R 7.

R R ML OB TR, BBIC T LB
WERE 2 IR ERE Y~ 2707 7 -V 0RBERD
(M 2), LBECTIZOIMEDOIE, RO IR 7 T
LB & S i hEk L N~ 20 7 7 — VORI E R
W7z (K3). 72, No.2 OLEMHTZEDFLEILECH
W, MIEE SR OITNICRRE L TRk R O~ 7 1
77—V ORISR ORI L 2 S 72,

GIEMEGREREE 0 S suis MIER 2 BPKICH T 2
Bk SO FESD B e hr o 7225, S. suis IMLETY 14 Rl
PRI LB P SOS 2s R S 7z (X 4).

HEZRE  2HO KW S S. suis SRR
W HE S 7213 2y, No. 2 O il 2 & Haemophilus
parasuis BB iz ().

MEBIA © BRI T R CIE A 14 BRI s h
7z

BEFRA 5 MER R IE 5 XT PFGE TH— D)W
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A:No.1 AvIEPERERI%. BRI PERR O~ 7 0
77 —=YoRMPEOLNS (HE 4t Bar=
100um).

B:No.1 A®DREIMC—FHL Tr T LMK
HDOoND (7T a4t Bar=10um).

N —v&)RL (45), MLST Tid Sequence Typel
(allele types : aroA/cpn60/dpr/gki/ mutS/recA/thrA
=1/1/1/1/1/1/1) ZHEBIS hi-.

TAINWZERRE 2B L BT AV AGEBEET
Ho7.

Z =

KIEB %, S. suis |2 X BIK L »HERE & FBH L 7=
LVJ‘L 75 LTEERR % R 7o MR g S, suds i

2 BIHUAR & F o 72 R LR AL 2R et C RGP SO &
/Té Grofzl En6, AEFNIZENTEE L MG
2PN D S. suis DBG-HEED N, FEMZ BN AL
X0, SERWARIEE 20— EkoliER 14 7 ST1
FRERE SN F72, No. 200liHh 5 5 hi:
H. parasuis |3 — I\ KON R ISHIET 5 MIlE T,
GIERBOEAFICI VRS2 ERITI LMD
[17]1, No. 2 DHHIZRE L 72ALBRMISHEZE IO W TIE, &R
WG 2 bhiz.

INFT, ENTHKEDS S. suis M{EHE 14 55355

—535——

TR

..\,C o oyt
q L @ §

[X3 Lol B A9 T 5
A No.2 MHEFRICIBE OISR, OAME O R K
OHMER OS50 S, BB ER L O
*7u7 7 —=UhRALNSE (HE 4t Bar=100
um).
B:No.2 ADIHEIIC—HLTF T ABMEERE D
HEooND (7T a4t Bar=10um).

ENZFHNLEE R TEEHED R <, AEFNIENTHO
T S. suis MIER 14 7 % B LA 3@ X 0 e
T L7-BELRENTHD LEZ BN

MLST #B1Z S. suis IZBW TR LIAEL HWLNLTW
HRIGIETHY, WMRPOGERTEEIN TS
[10]. B A, 1,000 Lo ST #HE I N TEBD
(Streptococcus suis MLST Databases, PubMLST,
https://pubmlst.org/ssuis/), ZOREFIFERE?S, A
BEHEDIZEAEIZSTL L7 #HIZT D)L 658
{5F-A3ST1 & [i—7 ST ®4#H T3 % Clonal complex
1 (CCL) IR ENDZEXRHLNZHR>TWD [2,
10, 16]. F 7=z, CC1 (I BB 4¢ = B e 55 O F £ 72
RERLZHBRERHKDZHEE T T2 (10, 16].
YEd»S, CClDS. suis i3 NERILHEGLIED 1) A 7 73
ECAREAE R ORSHAE L, RO IESULELREME

THEMEINTw5., CCloKknZ% {FiiEH 2 #C
H 2%, MER 14 BIkk S HEEEZ TN D (Streptococcus
suis MLST Databases, PubMLST, https://pubmlst.
org/ssuis/).
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Streptococcus suis MIER 14 BN X B KL ¥ H BRI AE
AT SRR

No. 1 No. 2
1A i B
ol B ol H
ST (cfu/g) TR (cfu/g)
ik Streptococcus  4.6x10°  Streptococcus 1.1x10*
suis suis
% B8 Streptococcus 1.3x10°  Streptococcus 1.2x10*
suis suis

Jiti Streptococcus  1.8x10°  Streptococcus 1.1x10°
suis suis

Haemophilus 5.0x10°
parasuis

L W& Streptococcus  6.0x10"  Streptococcus = 10"

suis suis
W & Streptococcus 9.4x10°  Streptococcus 5.2x10°
suis suis

W i Streptococcus 1.2x10"  Streptococcus = 10"
suis suis

¥l Streptococcus 1.1x10*  Streptococcus 1.3x10°
suis suis

M 1 2 3 4 5 6 7 8 9 1011 12 M

5 PFGE k)%
2N, TS OVEA & B S 7z S. suis 13,
FRCE—DYWi /vy — > 2R L7
1, 2:No.1 i 7, 8 :No.2 *iifi

3, 4:No.1 9, 10: No.2

A4S, suis MR 14 BHLILH % FI U 72 Seas LA L2 1 5:No.1 f 11: No. 2 Ji
et 6:No.1 LK 12 : No. 2 L

M : iLadder

77 N TEERW IS — 3 LT, PUS. suis type 14
13730 B SRALIF I 45 5 B RS A58 5 1%
§§21£%$31?$” WL 14 12 & % 50 4B RR > MLST 50 455 Hs
CiNo 1 i (Barm50um) SNZBIEDTVA, SHETADBETIE CCL (ST,

ST2, ST6, ST105 M UFST127) DRI X BIEFIAS A1,
HE, XhFA, BEE TS REAF ST, HWKT
1E STLIZHIGI S N7RIC K BIEBIDS A RS L OV S [H
THE STV [10].
KT S A7 bR STL ISR X 4L, ABRIESE
BAE D ) A 2 A IR & R S AU 22 0T AL
HERZ&EE 72 533~538 (2019) —536——



R S LY TN Y

BCTh LA [10,18], KTIE—MICHRBMRZHRE LT
DIIEL R WIS HE L, BERRNIER ML ARREIR
BOBHIZLDEEZONTVWDL I DS, REKIC
X BIE B O AN D B AT 1L, i Fe R 2 PR C
OFETFHR RSP EEL 25 [1,2]. BRI L
T, EHEDOHERBEHHEFOS S 2 LMK EIREL 72
R, BEAEIE % CPRERICHER LT b,

a2 DICN720, £ OISRV (EhEE - £
ot B S A AR A TP 2 B B Wy 5 AR R R B T 0 /AR B A,
s P P S R R 5

51 B X ®
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Streptococcus suis MHFE 14 BN X HIK L > H ERBIE

Streptococcal Infection with Meningitis and Epicarditis Caused by Streptococcus suis
serotype 14 in Suckling Pigs

Taruho FUNAMORI”, Hirotaka ITOU?, Midori KAWAMURA", Kumiko HOSOKAWA",
Madoka SUZUTOU”, Masatoshi OHKURA?
and Tomoyuki SHIBAHARA”* "

1) Western Center for Livestock Hygiene Service, Hiroshima Prefecture, 1-15 Saijogojo-cho,
Higashi-Hiroshima, 739-0013, Japan

2) Eastern Center for Livestock Hygiene Service, Hiroshima Prefecture, 1-1-1 Miyoshi-cho,
Fukuyama, 720-8511, Japan

3) National Institute of Animal Health, National Agriculture and Food Research Organization, 3-
1-5 Kannondai, Tsukuba, 305-0856, Japan

4) Department of Veterinary Science, Graduate School of Life and Environmental Sciences,
Osaka Prefecture University, 1-58 Rinkuourai-Kita, lzumisano, 598-8531, Japan

SUMMARY

Stillbirth in sows and neurological symptoms in suckling pigs occurred sporadically on a pig farm in Hiroshi-
ma Prefecture. Fibrin deposits in the hearts were observed at the necropsies of two of the pigs. A histopatho-
logical examination of the principal organs of the two pigs revealed suppurative meningitis and fibrinous suppu-
rative epicarditis due to gram-positive cocci. From the organs, three Streptococcus suis serotype 14 were isolat-
ed. In addition, immunostaining with the antiserum against S. suis serotype 14 was positive in the lesions of
the brains, spinal cords and hearts. These S. suis serotype 14 isolates showed the same Pulsed-Field Gel Elec-
trophoresis (PFGE) pattern, and were classified into Sequence Type 1 by Multi-Locus Sequence Typing
(MLST). In conclusion, we diagnosed these cases as streptococcal infections due to S. suis serotype 14, proba-
bly derived from the same clone. This is the first report on the cases caused by S. suis serotype 14 in Japan to
be diagnosed by immunohistochemical examinations.

—— Key words : pig, streptococcal infection, Streptococcus suis serotype 14.
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