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Prevalence of Aeromonas salmonicida was studied in mature chum (Oncorhynchus keta), pink
(0. gorbuscha), and masu salmon (0. masou) without signs of furunculosis. From September
1979 to November 1990, a total of 15,264 chum, pink and masu salmon were collected from
33 rivers. We isolated A. salmonicida from chum salmon in 18 of 28 rivers and the prevalence
ranged from 1.8 to 34.4%. For pink salmon populations, A. salmonicida was isolated in 9 of
14 rivers with prevalence ranging from 1.7 to 14.6%. In masu salmon, A. salmonicida was
isolated in 6 of 10 rivers and the prevalence ranged from 0.5 to 3.7%. The above results
indicated that A. salmonicida distributed widely in the populations of mature salmonids, except
those in the rivers on the coast from Tsugaru Strait to Uchiura Bay. The annual change in
prevalence of A. salmonicida in salmon was closely related to the fish density in the holding
ponds for maturation. The viable numbers of A. salmonicida in the kidney were found to be

from 10° to 10° cfu/g.
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Fig. 1. The rivers where chum, pink and masu salmon were collected for examination.
1, Hekirichi; 2, Moheji; 3, Shiriuchi; 4, Shubuto; 5, Shiribetsu; 6, Ishikari; 7,
Shokanbetsu; 8, Nobusha; 9, Teshio; 10, Tonbetsu; 11, Horobetsu; 12, Tokushibetsu;
13, Horonai; 14, Shokotsu; 15, Yubetsu; 16, Tokoro; 17, Abashiri; 18, Mokoto; 19,
Shari; 20, Iwaobetsu; 21, Kunbetsu; 22, Ichani; 23, Shibetsu; 24, Tohoro; 25, Nishi-
betsu; 26, Furen; 27, Betlouga; 28, Kushiro; 29, Tokachi; 30, Shizunai; 31, Niikappu;

32, Shikyuu; 33, Yurappu.
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Table 1. Prevalence ef A. salmonicida in the kidney of chum salmon sampled at the rivers in Hokkaido

Name of Year ]T;ﬁ:g'
rivers 1979* 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Total (%)
Moheji C/ 60+ 0/ 60 0
Hekirichi 0/ 60 0/ 60 0
Shiriuchi 0/ 19 0/ 60 o/ 79 0
Shubuto 0/ 60 0/ 60 0
Shiribetsu ¢/ 60 0/ 60 0/ 120 0
Yurappu 0/ 60 0/ 60 0/ 60 0/ 180 0O
Shokanbetsu 0/ 60 0/ 60 0/ 120 0
Teshio 29/ 60 30/ 6D 3/ 60 62/ 180 34.4
Tonbetsu 4/ 60 0/ 60 0/ 60 4/ 180 2.2
Tokushibetsu 36/ 120 0/ 60 0/ 306 0/ 60 0/120 5/ 60 0/ 60 41/ 510 8.0
Horonai 0/ 90 10/ 1C 12/ 60 50/100 21/ 60 93/ 320 29.1
Shokotsu 0/ 60 0/ 60 ©
Tokoro 16/ 60 16/ 60 26.7
Abashiri 21/ 180 ¢/ 60 0/ 60 0/ 60 0/ 60 1/ 60 22/ 480 4.6
Mokoto 2/ 60 2/ 60 3.3
Shari 0/ 60 e/ 70 0/60 0/ 10 0/ 60 0/ 60 6/ 60 2/ 60 8/ 440 1.8
Kunbetsu 0/ 60 0/ 60 0
Ichani 11/120 28/ 120 11/ 60 14/ 60 64/ 360 17.8
Shibetsu 24/ 120 32/ 60 18/ 120 25/ 60 38/ 120 137/ 480 28.5
Tohoro 21/ 60 14/ 60 35/ 120 29.2
Nishibetsu 0/120 12/ 100 14/ 60 54/ 120 80/ 400 20.0
Furen 3/ 60 3/ 60 5.0
Kushiro 3/ 83 2/ 60 7/ 60 12/ 203 5.9
Tokachi 11/ 115  31/180 8/ 60 13/60 2/ 60 35/ 120 11/ 60 111/ 655 16.9
Ishikari 54/ 263 93/360 122/274 42/300 104/469 28/240 0 /180 237240 8/300 22/ 541 11/ 240 18/ 249 525/3,647 14.4
Niikappu 0/60 0/ 60 e/ 120 0
Shizunai 0/ 60 0/ 60 6/ 60 6/ 180 3.3
Shikyu 0/ 60 0/ 60 28/ 60 28/ 180 15.6
Total 149/1,230 145/980 134/484 92/470 104/469 28/360 0/240 31/360 86,960 82/1,181 160/1,020 238/1,680 1,249,9 434 13.2

* Nomura and Kimura (1981).
** Number of fish isolated/Number of fish examined.
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Table 2. Prevalence of 4. salmonicida in the kidney of pink salmon sampled at the rivers in Hokkaido

Year Preva-
Name of rivers lence
1979* 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Total (%)
Nobusha 0/ 30%= 0/ 30 0
Horobetsu 0/ 27 0/ 60 0/ 87 0
Tokushibetsu 22/115  0/206 0/ 9 0/20 0/ 60 0/ 60 22/ 551 4.0
Horonai 0/ 60 0/ 60 10/ 30 5/ 60 8/ 60 8/ 60 31/ 330 9.4
Yubetsu 0/ 60 0/ 60 0
Shokotsu 0/ 60 0/ 60 0/ 60 0/ 180 0
Tokoro 8/ 60 8/ 60 13.3
Abashiri 14/ 60 2/ 60 4/ 60 20/ 180 11.1
Shari 0/ 60 0/ 60 0/ 60 0/60 0/ 60 0760 0/ 60 1/ 60 8/ 60 9/ 540 1.7
Iwaobetsu 0/60 0/60 0/60 0/18 0/120 0/ 60 0/ 60 0/ 438 0
Ichani 22/ 60 4/ 60 5/ 60 4/ 60 35/ 240 14.6
Shibetsu 0/ 39 2/ 70 4/ 60 5/ 60 11/ 229 4.8
Furzn 1/ 60 1/ 60 1.7
Nishibetsu 7/ 60 0/ 60 3/ 60 10/ 180 5.6
Total 66/562 0/416 10/180 0/80 0/0 0/60 2/180 0/120 0/117 18/430 18,480 33/540 147/3,165 4.6

* Nomura and Kimura (1981).
** Number of fish isolated/Number of fish examined.

Table 3. Prevalence of A. salmonicida in the kidney of masu salmon sampled at the rivers in Hokkaido

Year Preva-
Name of rives lence
1979* 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Total (%)
Shiribztsu 0/ 60%* 2,71 1/ 60 18/121 3/61 0/60 3/78 0/162 1760 1760 29/ 793 3.7
Shokanbetsu 0/30 1/ 30 1/ 60 1.7
Nobusha 0/66 0/ 60 0/30 0/ 30 4/60 4/ 246 1.6
Horobetsu 0/8 0/ 60 0/ 68 0
Tekushibetsu 0/ 60 0/ 60 0
Shari 0/ 60 0/60 0/120 0/ 60 0/60 0/104 1/97 /170 0/ 60 3/ 60 4/ 851 0.5
Furen 0/35 0/ 60 0/ 60 0/ 155 0
Bettouga 0/ 39 0/ 39 0
Shibetsu : 3/120 0/ 60 4760 1/ 60 8,/ 300 2.7
Nishibetsu 0/ 60 1/ 33 1/ 93 1.1
Total 0/74 ©/180 2/71  0/95 1/279 18/181 37181 0/224 8/355 4/512  5/180 %/333  47/2.665 1.8

* Nomura and Kimura (1981).
** Number of fish isolated/Number of fish examined.
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Fig. 2. Changes in the annual prevalence of A. salmonicida from chum salmon in Ishikari

River.

Table 4. Prevalence of A. salmonicida in the kidney of matured male chum, pink and
masu salmon

Male fish Female fish
Date Species River —_— — :
Examined Prevalence (%) Examined Prevalence (%)
Oct. 6, 1980 Chum Ishikari 60 23.3 60 35.0
Nov. 8, 1980 Chum Ishikari 60 1.7 60 3.3
Oct. 7, 1980 Chum Ishikari 60 8.3 120 5.8
Oct. I, 1980 Pink Horonai 60 6.7 60 0
Aug. 28, 1988 Masu  Shari 25 0 80 0
Sep. 10, 1988 Masu Shiribetsu 15 0 42 0
6~ Chum salmon Pink
salmon

Log Viable number (cfu/g)

Fig. 3. Viable number of A. salmonicida in the kidney of chum salmon sampled at Shibetsu
River and Teshio River, and pink salmon sampled at Shibetsu River.



A EER R BAaAED A salmonicida {#:4 kiR 145

7 =®

Wit (FFkS « Ak, 1981) s\~ T, dedEEA DM
MRS ULy, 757 b= ARDY 2 5 <A
AN 6 A, salmonicida KT X - T R TR
MEIhzao EefliiLico LvL, M@ Bk « Af,
1981) R s B iIRTE te ki i PN O I DR IR B
RO RATIRIK AP ST 52 L TE el o,
CRBEO AT BT S fdh, SRSV b
WD POt T 5 FEAWERA R Y, fiE R -
AbL 1981) ofEqLz T, 1980 fEAF 1990 R ¥ T
o 12 ERlizihion, RO EE L+ - <A |
A RIZRE LI,

L, fiE (BFR e kS, 1981) X0 2842% 4 D
JZ¥EL 2B EERE ey, 257 b= 202
5~ ARRBL A5, A. salmonicida HEH Eh B b
prEhte, B 74 Tl A. salmonicida (3RS
TR ERHEMD BT & T o KRIERE O W A B
&, JeiNOBEGCHIROTINZH L Lo - F 5 {0
EREB Licwtyr, #57 b~ARUVY 2 5 < AR
MBENBEE ER5Z 228 bhicico o (Tables
1~3),

ALHEE O B 5 b0 A. salmonicida DR
Bl LTk, Ak S (1963) Ok T ch o+ o #Ef, 74
TF (1967) ofitgh¥EReh o+ P, AR (1970) n» 5
TEARUH 2 5= ABMOFLENBEN, chb
TR AR R S - F SRkl s h
feEas bolMAThHS,

SHBRLIEES For o BERORTBL 2 00 A, salmonicida
ofilifliz2v Tk, Daly and Stevenson (1985) %7
AVHDF L EVFIND T F Y = A (Salmo trutta) %
XAz, 3ERMNICd o h 286 RAMA L, Fo 10.8% »
& A, salmonicida # B LIz L B&E LT w25, BEO
LohZhlbftofEitRY Bicy, $moid: 12 4
ORI X B, A, salmonicida © f&ff = & o B
ik, ¥ T 13.2%, H57 b= AT 4.6%, 475
~ ATk 1.8% L h, Daly and Stevenson (1985) o
WIS & 7 TEIBIE S LU TH - font,
77 P TARON 2 T2 ATRECEINEAL 7L,

Smith (1962) K ©* Hewetson (1962) i1 + 1 = oiif
JTIEL L IR (Salmo salor) o> 74% F1r889%
b A. salmonicida % #il L= L& % LTv5,
Lo Lz hbodgdinneFhd it A mREsc e L
P Ths s b, MEMCY - Z 5HOMEIkoR bR

LZRATH- ez LDl T, AMECRERTR LI
WTHo L TERG,

chETibili~lX 5, K Lizvyr, »
57 b= ARV 2 = ARBEAIThi AL
> HROERDES Ghicvic bbby, Toi
R A. salmonicida HiER iz Shic, Lo LiEx
T Lo 12 SER, R o ERLIT s T, ¥
SEIFHICLB LEZBRANRIECRBE Eh T
Vo

BERFE GO MEREIh~OR AR & LT, 8F
KPHAZBICAELE ZBIRAN, ¥ 5 K0
L+ 2 EM 2. Horne and Maj (1928) R

McoCraw (1932) <3858 . T . 1 2" L&EES S E= -
BELZNL.
A. salmonicida > RBHEREADP TILE L o

EREMETHD L S (Snieszko, 1964), # fofiEfait
HETHLHBEMEMRLOMNEYERIZE > TRIFTD &
WibhTu % (Snieszko, 1958), 4 EIOFA S RIZo b
haXsi, JeEoY r ~ AR ORI ok
e b OEE TRER (REMEERR) P FEETHC

L, REHEOET PRESGEOE(LIC X - Tk, #o
ZOMPOCORFELE L THLARER TR EE LS
ha,

it (UPkf  ARKE 1981) OFSRGHEROETH
b, BIRORELEELV LN TE LA TE -
P, RGOREL S, MBI KT B A, salmon-
icida BiH R OFFELE(LE 2D &, AT 1981 4ED
44.5% HeFnc, ThISBHEME/MET L, M fmas
i Biuic, Las Lo ICrtil s 3 U LT
NS+ % Ml A R S, FHAUICL 1987 RICY 2
7= AT 1% OWMELRLTLHE, 1989 FEisitvr
MNUOHh5 7 <A, 1990 ity , 45 7 b= AR
W2 7w AhBE SRER & B R o8 st
By bhTub, Smith (1962) ik, 1 F 9 ADI[Cis
V5 BLERHE @ KFETE 5 B A, salmonicida D!
A JEMITI P - T L. 4. salmonicida H\il X
MBI TR 3 FEMEkRE LT, Btk &7 2 &8 iy
L, AW ERBEDORRARLTV5,

e R AT T 1979 SE4 6 1990 4E & ToOlH],
A. salmonicida @ B H % MNP el Lzt o
A, 10 A Lfus braficiti R im L, BT
%M AL b,

Rabb and McDermott (1962) Liml| ® # 7 = &
(Salverinus fontinalis) # %%z A. salmonicida Dl



146 WFE AT — o K

S E TR O BTG L, Kl 10°C BUF
< 4.5%, 10°C Ll ETit 22.2% & &Ko Bi SRy
BmTso @G LTw5, AFEOHRETL A
salmonicida \ LA <, B0 —27THD 10 Hic
Bl A A - o', SRR oHWEIZ LD, Bl
RAMETF LAz e b, GEECERE S D MEMEEL
BRI EY S 2 TVWA L0 LH#ERER D,

L = AT McCraw (1952) &0 Smith (1962) ixif: 5l
XD F SO RICENBH LD ERELT
B A AP TN X B A. salmonicida DR #
Wk e BAvte o o (Table 4),

A. sabmonicida OB I\ BB 2oWT, &
B (1981) it 7 = = A - fo SRR RS R B, FEMD
I3 0 8, 108 cfu/g iodi+5 2 &t L Tw
Lo APIGEOFrRUHS 7 b~ AOBFHICEITS A
salmonicida & ¥t 10° cfu/g LI FC# - fo (Fig. 3),
Ok 51 A. salmonicida OB\ 5 LEB A #
24D &, BB S A. salmonicida HAIEITH
W EhzicdmhbbT, $oF s RORMMNIELD B
fev Dk, B isiT D A, salmonicida O M FELE
AL BB E LTuwinv e Titiow i & # 2 bl
5o o hBEME B O D A. salmonicida DAL
Ao B & LT, B LT B oI EL A
HAE\LHE S R B RAEE RS TH 0. BHINT
DRHAE C Bigv e b L E 2 Bl CHbDICD
VTR T A B D,

A 4 BB ) IR X hie AL salmonicida @l
Hcouw Tk, Btk LT R A RN R Y
(hoh Rl 2 2 i k- T, I jalkt L o B b A
WLt bon, SO BT TR LT V7O
£ bl X du, B EIRETIME L oo 2 kD g
OPOVFINEEZBRBH, ThbHOREAERT
BHizmicik, okifhoy r RESIC k5 A, sal-
monicida OWA RN D A. salmonicida & Hi{kNIZds
5B TOBRNPARELE L DD,

&0ii| A. salmonicida pAgEI Z Rk, Witk
TS 3oV B A fo o o = & MBI T B 1987 4F
O b Xt ¢ ¥ LB ITERATS I Liug, Bl
Autcinf o & Bl HOERIE (X, 545,048 Ty & b
WAk 34.4% IR LTV 5, BLTE & O EREIEL A1
Ate i N ORERRE A BT, LB SIS
FaERCiTbhRTWAY, i~ T A. salmon-
icida ORI E Hicik kT AREE N E L bh,
iy Gt~ oEGokELREZhs Z b,

e AH A
Wt A, salmonicida ®PUERE Lo EPEDUREE SN D

| 32

RO IstT DA ORI, < ARBEEREO L
LI LI T H - feic b o b, dellddf S -
T 5 (L85 U0 B Ot f R AGHEAT SV YA
e BEOHKIED CHNIX BB LN TEL, FHIC
SRR XV o % TS LB T BB R A ML R
poh BRI, MR O T LSRR O EbT HhY
fro COWCHELE DEBOBERT S,

B #

1979 g4+ 6> 1990 4 & Teo> 12 4RI b JLifdii A
O LR e ARSI B L Ao, AT 7 R
AROH 7 5 < ARPUHEA RIS, A salmonicida (4
RN A ML LT o RA i,

1. fegtLizvyr 9434 8, # 5 7 <A 3,165 BM
V7 5 A 2,665 ROMEBIABLIAD T 13.2%,
4.6%, 1.8% it A. salmonicida 73 S ize

2. o pUsBlaTE A Lic 28 )il 18 plia-
5, #F7 kAT 14 Mk 9 ik, $77<
iz 10 Wik 6 )l R Eh B A. salmon-
icida piEIH X4, A, salmonicida (LEEHEWA DTS
£ TR B i L0 D & B 2
Bivt,

3. LiFEN O MERURBLIG A 0> A, salmonicida 1
ik 10 HEtym orpigic Y L, hepgid 80% 4
W Uto, CAud, B RS SR BRI S o
LRHET S EHE LI,

4. kB oMo A, salmonicida O HE
ik 10%cfufg LL FCdh b, MR BLINCSAL - & 9 Hii &
LA R B ok, Mo/l B b < A
Wi ORI H Dich EE L bR,

5. A. salmonicida H3 5 BLE B Bl S iz il
11, BRI 4tk 34% A Y 2 WAl
Yo EMTH Y, HHEREY B E LIJIOE
MU E S, A, salmonicida DIy AIEH X HICIEAN S
KEND DD, F B I RO~ Ao il
LR iR Ly

X ik

Amos, K. H. ed. (1985): Fish health blue book-
Procedures for the detection of certain fish path-
ogens. Fish Health Section, American Fisheries
Society. 114 p.



YR LA o g S live AL salmonicida {7k 147

Austin, B., and D. A, Austin (1987): Aeromonads,
In “Bacterial fish pathogens: Disease in farmed
and wild fish”, Ellis Horwood Limited, Chiche-
ster. pp. 111-195,

Daly, J. G., and R. M. W. Stevenson (1985): Im-
portance of culturing several organs to detect
Aeromonas salmonicida in salmonid fish. Trans,
Am. Fish. Soc., 114, 909-910.

PR D (1978) 0 A Lo 5 E 50, [ e ki
g, PMEELEERCA:I8, dosc ), pp. 128-146.

Herman, R. L. (1968): Fish furunculosis 1952-1966.
Trans. Am. Fish. Soc., 97, 221-230,

Hewetson, A. (1962): Furunculosis in salmon kelts.
Nature, 194, 312,

Horne, J. H., and I. M. S. Maj (1928): Furuncu-
losis in trout and the importance of carriers in
the spread of the disease. J. Hygiene, 28, 67-78,

KA (1970) 0 AR HE g ok 7 Tk 0 W
BT b o PSSR LA S AN G I 2
e, cLabgitt & 6F R AR B BEgE Y, 24, 9-100,

AT e TR« AN W e R s (1963) 0
oo fiol 75 S I WF, LR T i A ok B L 3R BF R
v, 18, 11-26.

McCraw, B. M. (1952): Furunculosis of fish. U.S.
Fish and Wildlife Serv. Spec. Sci. Rep., 84, 87 p.

Sl gl s < e IH{GCY) (1981): T e =T o
Aeromonas salmonicida % JE R U 220 o it dl 4k i

CRld o i B, S iFE, 16, 43-49.

PR (1967) 0 H e  r BLICES BB L o A
W CL flomirge, 2, 73-74.

WEFET- e ARRRA (1981) 1 JLiisiT N o) I e
W1+ 25+ 4 (Oncorhynchus keta) 4 5 7 bk~ %
(Oncorhynchus gorbuscha) 7 5 - = (Oncorhyn-
chus masou) v A~ = (Oncorhynchus nerka) W
12 1311 % Aeromonas salmonicida o {3 {y 1. {0
il 7e, 16, 69-74.

Popofl, M. (1984): Family II. Vibrionaceae.
Bergey's mamual of systematic bacteriology, Vol.
1 (Krieg Noel R. and John G. Holt ed.), Wil-
liams and Wilkins. Baltimore, pp. 545-550.

Rabb, L., and L. A. McDermott (1962): Bacterio-
logical studies ol freshwater fish 11. Furunculosis
in Ontario fish in natural waters. J. Fish. Res.
Bd. Canada, 19, 989-995.

Smith, L. W. (1962): Furunculosis in kelts. Fresh-
water and Salmon Fisheries Research, 27, 1-12.
Snieszko, S. F. (1958): Fish furunculosis. Fisheries

leaflet, 467, U.S. Fish. Wildl. Serv., 4p.

Snieszko, S. F. (1964): Remarks on some facets ol
epizootiology of bacterial fish diseases. Develop-
ment Ind. Microbiol., 5, 97-100,

W S WERAT— (1989) 1 4 e = FREPELA 0 9
I/ 48 b fF e, S0l BH, 158, 49-59.



