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SUMMARY

An attempt was made to isolate Yersinia species from freshwater fishes including silver carps and
catfishes in two streams of the suburbs and also from surface water and mud of the streams from
where the fishes were captured.

Yersinia species were isolated from rectum contents of 56 out of 276 fishes, or 20.3 per cent, and
a total of 106 strains were isolated. Out of 56 positive fishes, 52 were found to habour Yersinia
intermedia, 7T had Y. enterocolitica and 6 Y. frederiksenii. Some of them excreted 2 or more Yersinia
species. Y. kristensenii and Y. pseudotuberculosis were not detected in the fishes.

Yersinia species were recovered from the stream water with high frequency, such as 71.4 per cent
(24/28) and also from the stream mud in 53.6 per cent (15/28). A total of 119 strains were isolated. Of
a total of 35 Yersinia positive samples, Y. intermedia were predominantly isolated from 32, and
subsequently Y. enterocolitica from 8, Y. frederiksenii from 4 and Y. kristensenii from 2. Y. pseudo-
tuberculosis was not found in any of the samples.

Yersinia species were isolated more frequently in winter-months than in summer months in both
cases of the fishes and their environments.

Yersinia enterocolitica serotypes 0:3 B:4,0:5,27 B:2and 0:9 B: 2 which are responsible
for human yersiniosis in Japan, were not detected. However, the organisms O: 8 B:1and O: 6, 30
B: 1, which are suspected to associate with the disease in other countries, were isolated.

The isolates lacked the virulence-associated properties, such as autoagglutination, VW antigen
production and pyrazinamidase activity.

The present study showed that freshwater fishes and their environments are contaminated with
Yersinia species and can act as reservoirs of the organisms.
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HL, ZFEBICOELL®Y, ¥4, Y. enterocolitica ¥ |5 & hicEBRIZ O T, Wauters 43515
o THPRIZRE LI,
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>teo Y. enterocolitica 132.5% (7/276) 1 H12kk, F i Y. frederiksenii 132.2% (6/276) 7b 6 ¥Rz h
EnpEEIht, UL, Y. kristensenii 2 O° Y. pseudotuberculosis (34 B I hich i, Kk, 1
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Table 1. Isolation of Yersinia species from fresh-water fishes

No. of fishes No. of No. of positive samples for *2
Fish - — Per cent strains - -
tested positive isolated Y. ent. Y. int. Y. fred. Y. kri. Y. pst.
Silver carp 171 45 26.3 80 6 43 4 0 0
Catfish 89 9 10.1 24 1 8 1 0 0
Others *! 16 2 12.5 2 0 1 1 0 0
Total 276 56 20.3 106 7(12)*  52(88) 6(6) 0 0
2.5% 18.8% 2.2%

*1  Include carp and dace etc.

*2 Y. ent. . Y, enterocolitica; Y. int. ! Y. intermedia; Y. fred.: Y. frederiksenii; Y. kri.: Y. kristenseni;
Y. pst. : Y. pseudotuberculosis.
*3  Number in parenthesis indicates number of strains isolated.
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Table 2. Isolation of Yersinia species from stream water and mud (1)

Sampling Isolation rate No. of positive samples for
. Y. ent. Y. int. Y. fred. Y. kri. Y. pst.
station Wl M*! : . .
w M w M w M w M w M

A-1 2/4% 2/4 2 1 1

A-2 4/4 2/4 2 4 2 1 1

A-3 3/4 2/4 1 3 2

B-1 3/4 2/4 1 1 3 2

B-2 4/4 2/4 1 3 2 1 1

c—1 2/4 - 3/4 1 1 3 1

Cc—2 2/4 2/4 1 2 2

Total 20/28 15/28 6 2 18 14 2 2 1 1 0 0

71.4% 53.6% as* @ un un @ w O Q@
W : Stream water; M : Stream mud
No. of positive/No. of samples tested
Number of parethesis indicates number of strains isolated.

*1
*2

*3

Table 3. Isolation of Yersinia species from stream water and mud (2)

No. of Positive No. of
Species samples No. of strains

tested samples Per cent isolated
Y. enterocolitica 56 : 8 14.3 17
Y. intermedia 56 32 57.1 9
Y. frederiksenii 56 4 7.1 6
Y. kristensenti 56 2 3.6 2
Y. pseudotuberculosis 56 0 0 0
Total 56 35* 62.5 119

* Two or more species were isolated from same sample.

TEERTEERIC LD L, Table 30X 5 ADEHE LR V. intermedia 357.1% + 5 b SR, *
Tl ORIBOTIK, FE25 b HBES h, UkEB1, Y. enterocolitica 13F)I1K 6 Bk, o+ 2 Btk
DEt 8K, 14.3%0DHER SN, F1THREE I, Y. frederiksenii ZFJIK, B+ L b 284k, 7.1%H
DEF6 R BE S hic, ERATIBI S hisn ot Y. kristensenii B\ JIK, B+% 1 BELS 1S5
TS ic, Y. pseudotuberculosis i3 fe X RS BB S Wik o tc, KR, =A o =7 2)IK2 565
Bk, Jet2sH548k, FI9EASEEX iz,

3. FHIC L3 HEIRROtE

ROWED, 1FXEBLEARTRRThhTiI), BB T, Table 4 10557
TLOE, ALz Ly =7 ORMREYE, B, & LONFLSFTE Ldl, KFCRIT 58
RH60% TRBBET, DI FDEFhEBFEE (P<0.0D) RADBII, KVTED25.3%, HD17.8
%, BED5.8%DMETH - 1o,

%7z, Table 5123, FARORENSD =L =7 OHBERAXYEE L LXBLHFTRLE, &%
CANIKD 1 RERERE T XTOBE (96.4%) b=rsy =7 RGBS RicDIK LT, BRI

JWKTHED 7B, b dfEn | RO 8 ik (28.6%) H LB N} T, XFEOHHEK
AR (P<0.0D @i -7,
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Table 4. Seasonal incidence of Yersinia-positive fishes

Spring Summer Autum Winter
(Apr., May) (July, Aug.) (Sept. -Nov.) (Dec.)
No. of samples tested 75 52 129 20
No. of positive 19 3 23 12
Positive rate (%) 25.3%%1 5.8 17.8%® 60.0°
No. of positive for
Y. enterocolitica 7 0 0 0
Y. intermedia 15 3 22 12
Y. frederiksenii 4 0 1 1

*1  Those with different superscript letters are significantly different at 1% level.

Table 5. Seasonal variations of Yersinia-positive stream water and mud

Positive rate No. of positive samples for
?eason Water Mud Total (%) Y. ent. Y. int. Y. fred. Y. kri.
Summer 7/14 1/14 8/28 (28.6) * 3 6 0 1
Winter 13/14 14/14 27/28 (96.4) * 5 26 4 1
Total 20/28 15/28 35/56 (62.5) 8(14.3) 32(57.1) 4(7.1) 2(3.6)

Number in parenthesis indicates positive percentage.
*  Gignificantly different at 1% level

Table 6. Serotype and biotype (Wauters) of 29 Table 7. Serotype of the isolated strains of Y. intermedia,

isolated strains of Y. enterocolitica ' Y. frederiksenii and Y. kristensenii
Origin of ) No. of No. of isolated strains
f Serotype* Biotype . Speci S :
pecles erotype
strz.im strains Fish Water & mud
Fish  0: 51 Y. intermedia 0 : 4 17 10
0:6, 30 1 1712 .
0:6, 30 - 1
uDb L 0:17 19 7
Water 0 :5A 1 1 '
06 30 ) 5 UD 52 78
T 15 Y. frederiksenii 0 . 3 1 -
0:9 1 4 .
017 1 —
UD 1 8
Mud 0:8 1 1 ub ! 6
: Y. krist i UD -
UD 1 1} 2 ristensenii U 2

* UD : undetermined

4. FEEBEOMBERR LR

KA, FINKROTRE, S5 Nic290tkD Y. enterocolitica iz>\~C, IMER + Wauters D44 F)
Z#~X Table 6 IR L7zo BHE0 1 4 RVO : 6, 304, FJIIAKABO 5A, O: 6, 30RUVO: 9
2, FLTRLE2HIR0 8 rhEhBER Ihic, LarLEREOK (UD) 219k & K¥xhdbie,

iz, Y. enterocolitica LISt OB O MmMER % Table 7 w/R L7z, Y. intermedia Tix0 . 4, O . 6,
30RO D 17THARFIE R, ZD5H0 1 4 L0 1738, FANIKROREORAN S IEEL SHE R
120 Y. frederiksenti TIXRERFZIVTO : SROO: 1TREFREFh 1 k3o &S iz, Y. kristen-
senti D 2 FRIXFIHR S ERETH - 1, Bl 2 B2\ T Y. enterocolitica & FkE, BIREHNSE L
D,
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EBTHAEBIELHHBAINTE ST, BIKRCET 550 TRARIMEICO - 1Th D ©
5,

L THE, RKBLZOERBECKTA =Ly =7 OSMOEREY LN TN EBRAFT - 1o,

ZDRER, 77, F=XlERKAD= 1y =7 DRERH20.3% (56/276) L HEBMEETHH I &
Db ole, EHIANIKTIETL.4% (20/28) ROVEELTIE53.6% (15/28) mbAEEXR, KFoi=
YETIRE S TRRRHRIN TV DL ERHALMCE N, THEBISERR LY LS L, Y. inter
media 73 b BET, Br518.8%, ZDBEENHOST. 1% DI T 5B, &K\T, Y. enterocolitica » %
NEN2.5% R N4.3% 0O BES tc, Y. frederiksenii T 08 Y. kristensendi (3KRT, ¥+ Y. pseudo-
tuberculosis 134 < B X Ui o 7o, |

COXSC=ney =T HEROTEI Y. intermedia Th 50, LT LR T HKRTOAERED S
WEEROHRMEZEL X, BEDLPLRILHO 4 200K OWTZ=A Y =7 DRERT, 81.3%
(39/48) LEMFICHHEL TV 50, FEE DO E R Y. intermedia 7375% (36/48) & K58 % 5T
VB BINDIB AR H43.7% (52/119) SHELT52%, R0k h Y. intermedia H¥BR% Et-, =0
¥ =7 ORTRIC Y. intermedia HKRBEICEE LT UVHREBLTV5 X5 cBbh b,

ek, REXDEBRBCRT2EEHOSHRALBELL THB 2 &0 b, FERIAEOBFTIE
CoTWBHIENFHTEZLNS,

SGEl=L > =7 DREEN 7 F L F <A TRNDZENTRENLN, HABINSESE—KBIcESL T
WHZ EDD, REDOHEEEICREBRICELND B Db ARh T\,

KT, KEORHBCEMOLEBN D EFTNCAL, Thbb, AonTREECST, *1-
IKEORLE DV TREFELFTLH T, DEBRVHE L, TOBE, Aho%se b LT kb
RVFRCHELREIE DN, AENMEBMETH DI &7b, KERLE D LALEAICSRT
HZENRExDbR, FE Tsubokura 5% 7 2 L 53 A FE CEA B ERICHBTE o L AHBEL, *
TERORHFICHED e b OFEF S FBOBEICSH B &R T 5, % 7 Meadows & Snudden*® 1131 )17k
MHEDZLY =T DRHENLFCHONMCEELZERREL T 5, TALDZ LI b T &k
RieFFr=1 =7 ORBBCAFHNEHNRD ), XFBCE KL EBPbRB, COZ L1, KRT
DABWDAERE XD FICIEFICER D BFTRTH 5,

RIZ, BR L OREN L BEI hic Y. enterocolitica DERRIZ O\ TIIEE R OESHR 2 TH~Fe & 2 A,
D% L BMERFIRETH - 70y, BPTEXb00 5 bRFHED 1 b IE TR E HSEE O 7
WO I8 Bl 1Thote, ZORIFERIT £V hiekToRBHER, b b clEYE - FER
HEIhTHEHD, ZOBRMEBERININDOKEKAL e b BER LA L VCSHMEL H DM, F1-, s
MK L5HEERZ0 1 6, 30 B: 1A F X B TEBADBEENSSEI Y, FEM I Ebh
TUBHTHD, FIANSSEEEN-0 1 5A B! 1 ABCHREMEIREI LTV 5,

SR b BRICHEEI hic Y. intermedia TRIMERFIREE bk DT, O : 4 20 : 1THE % R
SRTD2, ZD5H0 1713 Bottone 52912k b v + DEFINSSEEI TR Y, ERMCEE M
BTH B, EBZD0 I 1TEESPLTINALSHBEL T 5, Fof, MERNTHTHLHM Y. fre-
deriksenii RO Y. kristensenii 1 X 5 BEPFEDOHREA b HE I T 5B,
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