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AEFRIL, MAEMBOERERAZFIALTT 2BKKRREE ThH 5 Flavobacterium psy-
chrophilum OWHEMETHZ L ZBHE LTS, ZOFRO—RLLT, 7TafFHE
PR FIRTT) D> LB 2 BE L, F. psychrophilum OIEFEFLEFEMZRIE L=, DBEL
07 BRI\ T, KIS L UKFIZRELZAT A FU T ARE L LRIZEN, &V
B TEMERL, PTH 7THRIVAVRREOHMEHEEFERAZ R L, £LT, Thb 7K
D SR REBE 5 1772 o o5 R, 3 BEIX Pseudomonas 1/10, 2#ix Morazells BDOTELE
Zbh, BYODO2KIRRAET S LN TEebofk, 2k, ZOREIZHELTIX 16STRNA
DIRIFHIT DN TER LTz, Z0 THOEK 2 ZEAFENT 20%(v/w) OEIETRE L&, &
BEhi 0 I%BEOKRFALZHT 2 8 AMBEHRE LIERER, 4K OV TIRT 2 OHIHIR
ERNRLNER, FAE 4 B BB TR, BCBEIRPo7, —5, o 3ERIZOWTHE, Z

DHHFWFEIR LN RD 0T,

*—— K BkR, MIE, WEEE, fFarbe—L, TaRE

1. FL®IC

BAKFROREBE Flavobacterium psychrophilum i,
75 ARHEOERETHY, B~ X, BREH
Lk (EY A 77— W, Wakabayashi and Egusa,
1974) TEEIn=— 2R T 5. BR L= DiER
i, B, AEROBE, EETHOMM, FEROBRE
EIZ LARDHER, BEOKESERHLLNEN, IO
LA RERNEZCAD ONTICERET I L b H D,
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T 500-2502 I BLIR T SAHERET IR 2605-1 T BRETE
o i ROKEERERIG /R B
T 886-0005 FiE R/ X FRETEFFHZIL 1091

BAKRORER, BNETIT 1985 FENPLX T
o U RIZH LN X IR (BEMD, 1991), 7
= TIE 1987 RIS IR ORTER CAE SR Sk
(Wakabayashi et al., 1994), FEE~ORBMEBILKL,
RARMSEICEN > TS, T it, 2F 47 #E
FRTSTIZAEBELTEY, £RHIRK 700 EETO 5
5 96.5% D HUR CRE MIKAEE SN T\ D, BRL
FREE NS N TeOIE U hRKRORAEL, &
FEEBERORR L THRMINZERT DT BT
+ FEZR & (Wakabayashi et al., 1994), 7 2 &RER
HO—RERoTWD, FlZIE, 9FEMTHYENNA
7 2,000 A5 15 7,000 ANIZHEAD L, EREHAD
v — 7 D 7,500 5 F 5 2,600 75 IR - B
bdHb, FLT, BBOMEE, E&TRIZLDLT =
HRBEORD, 890 EENOBDSREOBRRIEL
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T3,

T 2BAKIFA~DRE L LTI, IEMERLNT Y
V=N DOHBRERRIEOINRLE, Bk, UVIF o
ErRgFons, LrL, B0-oRANRHE
BHONO>TWRWEIRIZH Y, RIS I OE KR
TOFREMFEIIEEZBED JTLIZHEMNLTW3, 2B, F.
psychrophilum DEFHEFEREIL 15~18°C TH Y, &K
BT 25 °C LU ECOEFBEITFHEEITB VW, BAFRD
RAEITEAIES (18 CCLLT) IKREEND L BZ DN
TWiz, LaL, BT, KB 20 °C LLEOEEHiIC
BWTHBBETHL TR TNS,

BERBEFTIZBNT, MEBIZL > TREKRED %
HHI9 2 RIS 5 RIZ, 1989 Fi2HMH T,
RORRIBREDR & RRICHRREOHEMBEZ MH 54
72 B8R % (RFF L e A A HE STl (Maeda
and Nogami, 1989), BIfEE TIZFBEOEELZE TS
WA OB L KEBRFA~DERLFID 100 R\ iR
XTHE SN TV 5 (Gatesoupe, 1999; Maeda, 2004;
AT, 2005), ZD XS IZRFICHENER L T5H
BRI, REICE T BRI 2FEAER T 2 HEE
DAREBOE KR ENBZTOND, AR, FAImHE
BEOHBU & 0 FEHBMER L, BARBBRO#E L < 2o T
WHERA D D, ThbDE L DEMBIRITEL, 1
ERANMEORBEFIIBWTIT2bh TV, HKKkR&
BRI TOWEDIZ L DBEBRAFEDOMAILZ LWBRIZ
HD,

AT, MEMOETIEAZAAL, EHRD Y
FUIRTE LR W KRDRERBRE BE LT, 7
2B KIFE Flavobacterium psychrophilum DIEFE % 11
HlTHME L RR, SHELT,

2. MHEEAFE

2.1. MEOSH

MEIZ, BEEKERBRE I IMPBOT 2FEEL
SR ERNB /ML,

7 aEEICBNTIE, SEKEKEENOHE R
B LTz, BEAKD OO HEX, (1) KD bESEEERT
BHEEE, QBELEATA NTIREKFITRIE
L, 5 B#2F A FHT 2% 100 ml BREHEAKICHE

LTERZICFELIRY, VIAREIMAELZMEL
cell scraper THIEfE L TIRIRT 5 5L 28 A L,

WTNDOHBEFIEIZBN TS, RLULERKEZ, B
B LIcBBORIAKT 107 I~1075 ICEEAIRL, &%
YA 77— HEXELH (Wakabayashi and Egusa,
1974) EIZBERL T, 18 °C FTTHE, 7 AREICHEME
LM 2 0B L, R LEREYA L7 7~
DAL & RIZR T,

Tripton (Difco Co. Ltd.) 2 g
Yeast Extracts (Difco Co. Ltd.) 0.5¢
Beef Extracts (Difco Co. Ltd.) 02g
HeERT RV U A 02g
bV IRy N 02g
Agar (Difco Co. Ltd.) 15 g
FEEK 1,000 ml
pH 7.2~7.4

2.2. Flavobacterium psychrophilum |Z%13 5 B8EH
BOERERORE

ERIZAW=&KRE F. psychrophilum IX, ®EY
A b7 —HEREM EIZB\NT 18 °C TTHE L,
SYHE L 7o M DHUETEME DR EIX, Maeda (1999) D J5
BICEDSHWTHT R o T, TRbL, WEYA N T77—H
BEXEHRET, DBEEZETIZRD L 2K (AT
DRE4cem, AITHR3 cm) BHE L%, ZOEXR
BEHUZ B KR ORRE T B F. psychrophilum (CS-1
) &, StEMEOMIZ, RE3cm DRAITICIRS &
TR LT, FIRAC, st L LT F. psychrophilum
DHH B L T= FHITHZ R E LTz, MKBE & Bt
BEEBEELINLOEHIZ18°C T14 HHERL
7, EREEOCHEBE & IZBIT 5 F. psychrophilum
OWFEEHBTHZLICL Y, HRBEOTEEELR
B LT, ZOFEEEE PREER) 1L, SREOREE
A I T OMRBEIZKT 5 ERROFEE A I 7 ORIE
EEbH I L TESECTHEH L, 2k, KHFARER
BRTIX, RE 2 HEEBED 7 ARNICERT 25
(PIEERBRT) &, B LHRE L ZRRICEET S
FiE (ERRI) & 21772o7,




RIKIREE 230 2 BT 419

100 ¢ PMC7

80 | Strain RMC6

PMC8
70 PMC1

PMCS5

LMC9

PFZ5
60
40

; || | I| I|| I |
0 Ill I|I|| i I 1 IIII I,

SGF SGR

Anti-pathogen activity (%)

<

WFT

FRW

A4
A

<4+

-40 -

A4
ﬁﬁ_

Isolates

Fig. 1. Anti-pathogen activities of the isolated bacteria against Flavobacterium psychrophilum.
SGF: Isolates from slide glass in fish-rearing water
SGR: Isolates from slide glass in water of the river near to the fish-rearing place
WFT: Isolates from the wall of the fish tank

FRW: Isolates from fish-rearing water

2.3. REHHEEOMES KR

BMWHEEEO RO BEE KT, Okuzumi et
al. (1981) DS REHEICESE, 77 LRak, EB
M, TotE, BERELRE, Fhruo—rFFUF—EX
IS, 7 RUERBOEB ERS, TO/RLY RV
=5 E COREERIT 22T,

2.4, BHRAMEOT7IERICS K IFTRERR

SYEEERRO T T, FHERAORW 7T RIZOWVWTOT
2 EBAOEBEERRE, Thbb, BT V2R
FULFAEALSLES 2L E—h—FIZ AN, F
KE 0.2 g OHT =% 10 BT RAHE L, FREBKIT
oEBEL, BH, KEYY O I%OEEMHIFETIM
B OB (% 10° cells mi™! OEEZEETEHT 207
(v/w) DEIGTHM) 2BE L TEZ, FRCESEHR
POHEEZHHBRERE L, £, E—I—HOD
EEKIZOVWTIE, BREESH, v HRrAFRITL-

THARZFTRY, =7 b—3 a3 I DBEMRG LT
ot FEIXS AT, HT OREREE A
ETBHZLICEY, HHMETHROMT 2 OERICK
ETEBERRNT, 2B, HEEROERITIT ZoBell
2216E (74 : Marine Agar, Difco Co. Ltd.) 55#1%
AL,

3. #®BE

v

3.1. HEOSHE

7o fREREAK NG ALK, T KIEREN D 328K, T
SEEREN DA D S 24 B, 97 OB B
L7

3.2. HMRREHER

Bk % R AL b CEATICBAE L T TR o T
iR 1 (HREEZFRESEO 7 RANCERE) T, &
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Fig. 2. Anti-pathogen activities of bacteria tested against Flavobacterium psychrophilum.
Gray bar: Bacteria tested and F. psychrophilum were inoculated to the test agar medium at the same time.
Black bar: Bacteria tested were inoculated first and after 7 days the F. psychrophilum was inoculated to the

agar plate.

Table 1.

Anti-pathogen activities of bacteria against Flavobacterium psychrophilum isolated from the surface

of slide galasses immersed in water, fish-rearing tank wall and fish-rearing water.

No. of isolates holding anti-paghogen activity

Places of isolation N?s. C:; o Anti-pathgen activity
30-40% 41-50% 51-60% 61%-
Slide glass 24 4 X 1 1 6
(in fish rearing water) (17 4) 4) (25)
Slide glass 21 6 3 2 2
(in stream water) (29) (14) (10 (10)
Wall of fish tank 33 8 13 3 5
(24) (39) (9) (15)
Fish-rearing water 19 3 2 3 2
(16) 11 (16) (11)

* Numeral in parentheses indicates percentages of anti-pathogen bacteria in the number of isolates.

HEL7Z 97 #kth, RS54 FH T ZKME (PMCL, PMC7,
PMC8, PFZ5 £, RMC6) &7 = DfEEFKF (PMC5
BR) LVBELT- 6 Bk, FAE/KIEEEL D SBEL /-1 Bk
(LMC9 #8) & @ 7 #kix F. psychrophilum OHIFE % 58 <

B U7 (FREESR T0%LL L) (Fig. 1), %7, =0 7k
OV TORERER T (U & AARE L & AR

-

BEfE) T, BUWAKREOHEERESEN A LN
(Fig. 2),

Tk, BRI KON, FAEAK PRIk BT IRR
LIRTA KAFALL MU BERORT, HE
NERFETH2EDOEIE % Table 1 127 LizdS, Kiges
BERRSA KA T A0 54M LI-ERER, KErbd
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Table 2.

Tentative identificatoin of anti-pathogen bacteria.

Isolates Anti-pathogen activity(%) Gram staining

PMC1 o 71 -
PMC5 100 -
PMC7 100 -
PMC8 76 -
PFZ5 87 -
LMC9 86 -
RMC6 79 -

Motility Oxidase test O-F test Genus names

+ - o NI

+ - o Pseudomonas 1/11
+ - o NI

- + o Morazella

- -+ o Morazella

+ + o Pseudomonas 1/10
+ + o Pseudomonas 1/10

NI: Not identified

PMC, PFZ: Isolates from the slidegalass in fish-rearing water (but PMC5 was isolated from fish-rearing water)

LMC: Isolates from the wall of the fish tannk

RMC: Isolates from water of the river near to the fish-rearing place

SBELT-ERL Y bEVES OREEICHT SEEF
RZRLT,

3.3. HHRWEOBES KR

Fig. 1 ICBWTHRWEEFER 27 L HEHME 7 K
DOET, SRR T AR, B8 +, TR E—A
FEH—PT R b -, T RUEOHRASHERL
7= 7-% Pseudomonas 1 /IICEE T LEZ NI, 2
BT S niat, EBE: -, F R r—Ad XL H—
PF R b +Thol 728 Morazella BOFED 5\ ML
BRELEZLN, BDO2KRIEFETIRET ST
LR TE IR Tz (Table 2),

3.4, HEMBOMTLOERBICEIIETEER

FEROBRVEFERE TR LME 7 R ERAEFHT
BAL, BEHY SHBORFESET ZICERREL
Fo. FORER, 4BRIZOWTIIT = OHEBFEN D
iR, AE 4 B BUETR, BE@EEZRPof —
¥, {1 3 BRIZ OV TR, T OFIFIBHEIIR b0
7z, (Fig. 3)o

4. EE

BfE, 7 2BKBEREE F. psychrophilum (2% LT
B EFER &R L BT THRIZOWT, 16SIRNA K
EERFIORROHFE2{T/2o TN D0, 7THERT 6
BRITBEEEMOMBER L 1T —B LRV EEZX TV D,

KEEHEEBERIC BT A RERE L PURRE & OF
OREFER, BRRTIFCETLTVIHRRTD
D, ZORRERZRE LR EREDORIER
W ERERR (S A3y ba—L) LRI TV 5,
AIFRIZINT, BT LHGKFRE OBEE B
SHIEE SEERRTE Iz, Th b OME ITHEDME
OHEERIZB VT, BKFREOBREREZHLET S
WEEMRH D, T, RENINLOMEZER L
Ba, AYHMEOWMBEIERICLY, MEETE VTR
BEEOHEAIET I bEXLNDN, TOLD
RREHT, BIE (2005) ORFUTRWT, WEARAME
L BREEOBKRE LTHESNTWS, —7, B
KBTI B A3 o — L OBERITDR
WS, ARFFRICL D, RIRE QML M o MEIT
WAKTIZHELHFET D ZEBRALNERoTL, TD
GEIZ Y, WKAREBETICRVNTh, FMEE
FIAL-ERERNTXBbDEEZD, 4%IT, &
oo CREM L= ME 2 VT, TIBRLT. &
EOER B EER L BEIHELZED TV,
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Fig. 3.  Survival of fish larvae under the feeding regime of the bacteria tested.
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Antagonistic Activities of Bacteria against the Pathogen of
Cold-water Disease,
Flavobacterium psychrophilum

Kei Itoh', Yutaka Nakaif, Toshinao Ineno**, Tomoya Taguchi™,
and Masachika Maeda'

Abstract

The aim of this research is to control the cold-water disease of sweet fish, Ayu,
caused by Flavobacterium psychrophilum, using the antagonism of microorgan-
isms. For this study 97 bacterial strains were isolated from the breeding tank of
Ayu and the adjacent natural stream. The isolates from the surface of the tank
wall and the glass slide immersed both in fish-rearing water and natural stream
for 5 days showed the antagonistic activities at a higher level than other isolates.
Among them seven bacterial isolates inhibited the growth of F. psychrophilum
strongly, and three isolates were considered to belong to genus Pseudomonas I /
I and 2 isolates belonged to genus Morazella, as a result of identification with
the method of Okuzumi et al. (1981), although 2 remaining isolates were not
identified. Mixing the culture fluid of each strain with the artificial feed (20%
v/w) and giving this to the sweet fish every day in the amount of 3% of fish body
weight, the number of deaths of the sweet fish did not exceed the number in the
control experiment using three strains (PMC1, PMC5 and PMCS8), but for the
other four strains fish, survival was lower than those of the control experiment.

Key words: cold-water disease, bacteria, antagonism, biocontrol, Ayu aquaculture
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