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Abstract

Streptococcus suis has been identified as a major cause of contagious disease in pigs Ithas
been isolated worldwide from pigs suffering from meningitis, bronchopneumonia, polyserositis,
polyarthritis and septicemia. Two hundred and fifty-five lung samples of slaughter pigs with gross
lung lesions were collected from Jan. to Dec. 1995 in southern Chonnam area. Isolation of S
suis were tested by biochemical, serological methods and antimicrobial susceptibility. The results
were summerrized as follows :

1. S suis was isolated from 30 of 254 pneumonic lungs, 14 isolates were isolated only, 12 were
isolated with P. multocida and 4 were isolated with unidentified Gram positive cocci.

2. In biochemical characteristics studies, all isolates were not grown in 6.5% NaCl medium,
and most isolates utilized L-leucine-2-naphtylamide and trehalose, didn’t utilize sorbitol, ribose
and L-arabinose.

3. In slide agglutination test, 6(20% ) isolates were classified as serotype 2, 4(13.3% ) isolates
were as serotype 1/2, 16, 2 and 2(6.6%) were as serotype 1, 4, 13.

4. S suis isolates showed marked susceptibility to amoxicillin, oxacillin, cephalothin and cepofera-
zone and high resistance to kanamycin, streptomycin, tetracycline and erythromycin.
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Table 1. Isolation of S suis from pneumonic
lungs of 254 slaughtered pigs

Organisms No of percentage

isolates of isolates
S suis only 14 55
S suis
+P multocida 12 47
S suis
+ Others* 4 16
Total 30 12.0

*Bacillus sp, Staphylococcus sp

2. S suisS| MEEE EM

9 3070 S sursoll tisk AspsbE Qg
Table 29 Jehd vte} 2t} S suise Gram
P4, catalase oA AHGTFTELZA Hn)
A A Azgka, e e APt 3
Bagollor oFd 8345 VeERAEH Al
Zro) Aol et B4 g y &3S oA
Bald S suis BFE 65% NaCl w) Aol A
531 A] &9k3l t)F-F-o] sorbitol, ribose, L-
arabinose® o] &31X] &% em trehalose,

LAPE= o]&3t3rt

Table 2. Comparison of percentage positivity
obtained from 30 isolates of alpha-
hemolytic S suis and 26 typable
isolates

Percentage positivity

Tests Alpha-hemolytic Typable

Streptococcus isolates
6.5% NaCl 0.0 0.0
Arginine 60.0 654
Lactose 53.3 50.0
Sorbitol 6.7 3.8
Trehalose 90.0 88.5
LAP* 96.6 96.2
Ribose 13.3 7.7
L-Arabinose 6.7 3.8

* | L-leucine-2-naphtyl-amide
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Table 3. Distribution of capsular types of 30 S suis isolates recovered in slaughtered pigs

Capsular No of Capsular No of Capsular No. of
type isolates (%) type isolates (%) type isolates (%)
1 2( 66) 12 1( 3.3) 24 0( 0.0)
1/2 4(13.3) 13 2( 6.6) 25 0( 0.0)
2 6(20.0) 14 0 0.0) 26 0 0.0)
3 1( 3.3) 15 0( 0.0) 27 0( 0.0)
4 2( 6.6) 16 4(13.3) 28 0( 0.0)
5 1( 3.3) 17 0( 0.0) 29 0( 0.0)
6 1( 3.3) 18 0( 0.0 30 0( 0.0)
7 1( 3.3) 19 0( 0.0) 31 0( 0.0)
8 1( 3.3) 20 0( 0.0 32 0( 0.0)
9 0( 0.0) 21 0( 0.0) 33 0( 0.0)
10 0( 0.0 22 0( 0.0) 34 0( 0.0)
11 0( 0.0) 23 0( 0.0) US* 4(13.3)

* 7 Untypable serotype

Table 4. Sensitivity of S suzs isolated from slaughtered swine lungs to 12 antibiotics and sulfa

drugs
Antibiotics Cpnc of Suscebtable Intermediate Resistant
disc(ug) No (%) No (%) No (%)
Amoxicillin & 20
Clavalanic acid +10 27(90.0) 20 6.7) 1( 3.3)
Cepoferazone 75 21(70.0) 5(16.7) 4(13.3)
Cephalothin 30 22(73.3) 6(20.0) 20 6.7
Chloramphenicol 30 20(66.6) 5(16.7) 5(16.7)
Erythromycin 15 1( 0.3) 7(23.4) 22(73.3)
Gentamicin 10 6(20.0) 8(26.7) 16(53.3)
Kanamycin 30 2( 6.7) 3(10.0) 25(83.3)
Neomycin 30 7(23.3) 12(40.0) 11(36.7)
Oxacillin 1 23(76.7) 4(13.3) 3(10.0)
Penicillin 10 13(43.3) 9(30.0) 8(26.7)
Streptomycin 10 3(10.0) 4(13.3) 23(76.7)
Tetracycline 0 4(13.3) 3(10.0) 23(76.7)
Sulfamethoxazole & 23.75
Trimethoprim 195 6(20.0) 16(53.3) 8(26.7)

- 284 —



2.
H
7e‘° A Z%H dge] Aol FAHOR

FE L it 53] 587 AHE g A%e

Ao v} 1 A} £xrt wE Mutolyz}
BAEQ At FHAAE 52 2HES
Ble=d o448 Zedy & gk S
suise 387 7EE dodle A ¥yt oz}
AdFoez d7sk HAe HE, ¥, AFA7],
#HE agla Y SoA EEEI e olF
Ao} 7 a3 AN M B BEsd
io] o)} q_s 17. 24'*26)

S suis® gL dutAo g tiieol zlole=

12} Clifton-Hadley”” ¢} Higgins $'7-& 27}
3~1258 7 5~10F7% 9] HA BFdo] =
o o e 5~7FH A %Loé‘%o]
=001 Bustgo) e 9 AEd g
&9 zoj= <l Zqﬂ"] el O}oiﬂr”

A 2] #HY AATF S suisol] 3k E&l&
Erickson %”J/]— A FWo] Z+zt 63% 9} 9% 0]
o Rustged B AFdME 12% 9
R8s 2o 63% 9 ALETE @A 2
Hov Tl gAY #E& 9% 9=
Abst T,

AaetRo g § suisE A E A%
Tarradas §%-& ool Aty ’%1@%
AAIS A2t VP 4, esculin ¥4, trehalose
¥4, 65% NaCl wA]4e] &8 &4 59 &
A& Basldoh B AlgolA EelE S suisy
A3het 932 FEldF 257t 65% NaCl
v o A H&35lx] ektar thE-Ho] sorbitol,
ribose, L-arabinose® ©]&3}%] ¢4 o ™ tre-
halose, LAPE ©| &3} th o]l& & Yo ¥
s E_—‘T‘—Oﬂ*i 6.5% NaCl v Rjol| A B-8-35}#]
Ze=d= AT lactose 50% E3 5o Artele
72 ’\7401"’ © ™ Erickson®, Hommez 5% 3}
Brisebois % Z8]3 Vecht $%2¢] Hi1¢}
FAMEE Aot ek 65% NaCl i 2]
A)e) u]erg-3] sorbito]l 24, VP 24, esculin
73, trehalose ¥4 o A3EH 5L S suis

- 285 -

2534y 71230 AER o]§EF Jdun
Azt

B AFA Yehd A3 Gl B2 30
F9 S suis HE FF= Y 271 6(20.0
%) oF2 71 Bo] BYHAL ez e
d3d 1/2, 16 £2.2 YElytt) o3 AxE
Hommez 5%, Vecht 3% Sala S 12|
Kataoka 5 o} B¢t npe} o] A ¥ 27}
71 2o XS Hole AT dA3A. 1
g & Sl tiFA A FESt S suisd
Aol 2,1/2,1,3,5 Tolvtn Bad Rz}
B AFeA FEs Ao 2, 1/2, 16, 1, 4,
13 o2 A RAMZ oA g3y
29] FEjgo] 7Hd mou Ao wat @3 o
BFEE e Aolrt &S TaFL
9=l A% AUtiillMe dHY 3, 4
oz Py gua BIHJRY dinpzo
e @49 73 8o P Ao M BHY
27109 )51 B oolgrglolol e ¥AE 2 1
9,1/2 £o2 9 BEYXEZ Holgy B g3

oo
\"]

o AuoMe T F7IEdE g g3 ¥
4, 3, 8, 1801 7H e BEEE Holil lo]®

7P @3 %Y 2xe e UES ¥
T Ut B AP EaEE 3052 S suise
amoxicillin, oxacillin, cephalothin, cepofera-
zonedl| =& HFA4E& B kanamycin, stre-
ptomycin, tetracycline, erythromycin %ol
2 WALS HEAD o]3g A= 4 %
o] AAIgH A7 A 25 t 52 ampicillin,
cephalothin, chloramphenicol 9 £<& 7
A& YERNRIIL erythromycin, streptomycin
e AFAAE HARAT §AS 205 2ot
18] 31 Prieto 5% 1} Barigazzi $%0] B3l
vl9}ZHo] amoxicillin, ampicillin, cephalothin®l]
< #44AdE 283 neomycin, lincomycin,
oxytetracycline, spiramycin, sulphamethazine,
tylosin 5o FAFH A4S BAdh ole
semi-synthetic penicillins®} cephalosporins®l]
= AFAol 2} aminoglycosides® tetrac-
yclins 28] 31 macrolid antibiotics®l & WA o)
A=S ¢ F Utk

S suis= TS Bole =T Bt g



AR ETANE ZFE

=% F2d o= F¢
Flores 7 4~85% o]fAr=dllA A2
= 749% TEREZE 100% 9 TEES B
931 Brisebois & MAEREE 21%, =7
W2 = 98% 9 AFES B 39tk Bretond
Mitchel®' & E2E0] 29 HAlA] 436%
9] ALES EI3IA L Robertson# Black-
= 05 31} S suis°ﬂ 7;}%’%

SPF =& o 23 zAbA 38 13
2 = 51~56%, 70~75%

9 SPF =AM 42

r
ol
% rit
ot

52%, 72% 2] c}'%’%% HE ot 8]z SPF
=Tl M= Ao 1\]:} R g, S 9]

]
7}3l 3E 7(}5 2 o]l & ;(].E%

Bk
Tlnsl sonel S QERE g oo
20] SAANE § suis?h WY £ W

AL T
o
S
o
ﬁ
N
N
&
)
S
Cl)
o
. a‘,:
l ;
W
N
fo
e
»n T

A=} 0
suis7b 74 JE«] B 7ol AR AdFoz &4
I 393 Clifton-Hadley” & &3-Alo] 9]
S BT o]Fo g HHyt o]Foi
=3 vgdEETRe] EF AMSAIE 5Y9]
H g s ZgEm A 729 A=
o 2A 670 oS A&FITtn Hi

© oln

39
=

4& Bole siAelA] #toluiz} Ayl
A Rjo]= SPF =T A 2] 9o 2 SPF
Astolvt A% Al °‘°1H A zkg
TAdes dFHT Aok o7 S suise
Zdol g 4o RA]l Matelli 52
suis®] Zgell #Adel Mt w8 2 Fel =
Al A amoxicilling FoJste] £ o W
#HE A2 o™ Torremorell® Puoan e B
W gl HEstA vgF2A Vs 24
we o)3g7 XAMES Eastth Clifton-
Hadley*” 12]31 Robertson®} Blackmore” <
S suis7} HAY HALVNE R HYY F
o]

ARl A EE BEHeE F9E 5 9

=
p .
o
9}7ro] S suist HYgoly HHEYE
=
[¢)
A

ol
_._«

o}i m'

—

o3l B3 3] 2. 5*” Robertson-Blackmore®
= JUMEEAA AAEY] ddogRE g
38 2% ¥est olg AR THsEERA
]

o
AFEE AGH o2 9] w&"é% FEIRG.
ol e drtFEgollA S
A oy 2 QIFEF
Ay Aoz S suisol tigk A7
olEetER ol Eoke ¢ow oS B2

A7} glolof & Aoz Azt

2 B

19959 1€5¥ 19953 12712 A
AGollM =5E HAF WA AAbg oA
Hol BQIE 2547H9 HAV|ZHE LU
HFE5d AL o|F S suise] Asisty -
Aera B4 4 AR AEE HAIE
g3 2o das A4t

1. A¥Ho 2Ry A £ 54 24
A 25470 #7115 S suise F 30(12% ) F7}F
A= o|F U4FUT%)E S suistr &2
HE R, 125(40% ) = P multocida S} EA| &
2 "o 43:(13%)+= 7IEF & AdH
A e EHAH

2. 28 E S suise] AslEA 5L mFUt
6.5% NaCl v x|l A 25312 4L thF-F-o]

S3h4 &%

ok

M

w2 o of -z

sorbitol, ribose, L-arabinoseZE ©]

o8 trehalose, LAPE= o]&3tH T}

3. 8HYS 27 A= EAHY 27F 65(20
%)2 JHY BUI ggoze ¥HY 127
16°] 242} 45(133%), EHF 1, 4, 130] &%
25(66%) FFEA

4. B2]¥ S suis= amoxicillin, oxacillin, ce-
phalothin, cepoferazone®l ¥4 FL& 744
< X3 kanamycin, streptomycin tetracyc-
line, erythromycindle & A& YehiA

.

ot

Ik

1%

1. Straw B. 1986. A look at the factors that
contribute to the development of swine

~ 286 —



10.

1L

12.

13.

pnemonia. Vet Med @ 747-756.

. Little TWA. 1975. Respiratory disease in

pigs . a study. Vet Rec 96 @ 540-544.
Muirhead MR. 1979. Respiratory disease
in pigs. Br Vet J 135 : 497-508.

. Smith JE. 1977. Analysis of autopsy data

on pig respiratory disease by multivaria-
nte methods. Br Vet J 133 . 281-291.

. Erickson ED, Doster AR, Pokorny TS

1984. Isolation of Streptococcus suis from
swine in Nebraska. JAVMA 185 . 666-668.

. Lamont MH, Edwards PT, Windsor RS

1980. Streptococcal menigitis in pigs ° re-
sult of a five-year survey. Vet Rec 107 :
467-469.

. Sanford SE. 1987. Gross and histopatholo-

gical findings in unusual lesions caused
by Streptococcus suis in pigs. 1. Cardiac
lesions. Can J Vet Res 51 . 481-485.

. Salda LD, Borghetti P, Sala V, et al. 1996.

Morphological and bacteriological study on
synovial membrane in Streptococcus suis in-
fection. Proceedings of the 14th IPVS Co-
ngress, Bologna @ 699.

. Robertson ID, Blackmore DK. 1989. Pre-

valence of Streptococcus suis types 1 and
2 in domestic pigs in Australia and New
Zealand. Vet Rec 124 @ 391-3%4.

Swann Al, Kjar HA. 1980. Streptococcal in-
fection as a cause of reproductive tract
problems of swine. Vet Microbiol 5 @ 135-
142.

Perch B, Pedersen KB, Henrichsen J.
1983. Serology of capsulated streptococci
pathogenic for pigs : six new serotypes of
Streptococcus suis. J Clin Microbiol 17 :
993-996.

Gottschalk M, Higgins R, Jac ues M, et
al. 1991. Characterization of six new cap-
sular types (23 through 28) of Streptococ-
cus suis. J Clin Microbiol 29 © 2590-2594.
Gottschalk M, Higgins R, Jac ues M, et

14.

15.

16.

17.

18.

19. &

20.

21.

22.

23.

- 287 -

al. 1989. Description of 14 new capsular
types of Streptococcus suts. J Clin Microbiol
27 © 2633-2636.

Higgins R, Gottschalk M. 1995. Distribu-
tion of Streptococcus suis capsular types
in 1994. Can Vet J 36 © 320.
Gogoleswski RP, Cook RW, O’ connell C]J.
1990. Streptococcus suis serotypes associa-
ted with disease in weaned pigs. Aust Vet
] 67 : 202-204.

Sigh DP, Chaturvedi VK, Gupta RN. 1994.
Prevalence of Streptococcus suis in pigs in
India. Proceedings of the 13th IPVS Cong-
ress, Bologna . 207.

Higgins R, Gottschalk M, Mittal KR, et
al. 1990. Streptococcus suis infection in
swine a sixteen month study. Can J Vet
Res 54 1 170-173.

Tarradas C, Arenas A, Maldonado A, et
al. 1994. Identification of Streptococcus suis
isolated from swine proposal for bioche-
mical parameters. J Cli Microbiol 32 © 578-
580.

N3, AEE 224, 1995 =FES] F
2l A EE —I"?:E] 8 Streptococcus suis€
A28 sty 54 2 FHIAYE. oy
©]8+3) %] 35(2) : 297-306.

Hommez ], Devriese LA, Henrichsen J,
et al. 1986. Identification and characteriza-
tion of Streptococcus suis. Vet Microbiol 11
1 349-355.

Prieto C, Garc a FJ], Su rez P, et al. 1994.
Biochemical traits and antimicrobial sus-
ceptibility of Streptococcus suis isolated
from slaughtered pigs. J Vet Med 41 : 608-
617.

Flores JLM, Higgins R, D’allaire S, et al.
1993. Distribution of the different capsular
types of Streptococcus suis in nineteen
swine nurseries. Can Vet J 34 © 170-171.
Bauer AW, Kirby WMM, Sherris TC. 1966.
Antibiotic susceptibility testing by a stan-



24.

25.

26.

27.

28.

29.

30.

dardized single disk method. Am J Clin
Pathol 45 493-496.

Davies PR, Ossowicz CJ. 1991. Evaluation
of methods used for detecting Strepcotoc-
cus suis type 2 in tonsils and investigation
of the carrier state in pigs. Res Vet Sci
50 © 190-194.

Prieto C, Pena ], Suarez P, et al. 1993.
Isolation and distribution of Streptococcus
suts capsular types from diseased pigs in
Spain. Zentralblatt Fur Veterinarmedizin 40
- 544-548.

NSE, o8y, dA7. 1992. AEN A9
AHTEAR HEF B A7 BEE
ol A2l Streptococcus suis type 11 23t
7 duet FAAFA AFTYITFE
183] A 16(3)  169-178.

Clifton-Hadley FA. 1983. Streptococcus suis
type 2 infections. Br Vet J 139 . 1-5.
Brisebois LM, Chrlebois R, Higgins R, et
al. 1990. Prevalence of Streptococcus suis
in four to eight week old clinically healthy
piglets. Can | Vet Res 54 . 174-177.
Vecht U, van Leengoed LAMG, Verheijen
ERM. 1985. Streptococcus suis infections
in pigs in the Netherlands(Part 1). Vet
warterly 7 0 315-321.

Sala V, Antonini M, Vischi O, et al. 1996.

- 288 —

31

32.

33.

3.

35.

Distribution of capsular types and hemolysin
production of Streptococcus suis isolates in
northern Italy. Proceedings of the 14th
IPVS Congress, Bologna : 307.

Kataoka Y, Sugimoto C, Nakazawa M, et
al. 1993. Epidemiological studies of Strep-
tococcus suis infections in Japan from 1987
to 1991. Natl Inst Anim Health @ 305 :
623-626.

Barigazzi G, Candotti P, Foni E, et al. 1996.
Susceptibility of isolated 42 Streptococcus
suis type 2 strains to 18 antibacterial agents
Sfrom pigs in Italy. Proceedings of the 14th
IPVS Congress, Bologna : 308.

Breton ], Mitchell WR, Rosendal S 1986.
Streptococcus suis in slaughter pigs and
abattoir workers. Can J Vet Res 50 . 338-
341.

Matelli P, Sala V, Meini A, et al. 1996.
Pulse dosing in drinking water by amoxycil-
lin trihydrate in the control of Streptococcus
suis infection. Proceedings of the 14th
IPVS Congress, Bologna : 311.
Torremorell M, Pijoan C. 1996. Infraperi-
toneal wvaccination against Streptococcus
suis serotype 2 with an autogenous vaccine.
Proceedings of the 14th IPVS Congress,
Belongna . 304.



