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AL, MEDBOBEFERAEZFAL T 2HKBREE CTh 5 Flavobacterium psy-
chrophilum D¥EFEEIMHT 5 L2 BHE LTWVWD, TOMAEDO—BRE LT, 7ToHER
IR K AR B 2 sy B L, F. psychrophilum OIEFERAEEMEZBIE Lz, DBELT:
97 MEHRIZIB W T, KIEEB L OKFICBE LA T A RV T ARENOEZER, @
HETEMEZRL, BT 7THRITROVREEOMBEEEERAEZR L. £LT, Zhb 7K
DEGMRBREITR T RER, 31X Pseudomonas 1/, 2#kiE Morazella BDOE L&
26N, BOO2HIIRET D Z N TERhol, 2B, TOREIZEL THX 16SrRNA
DREFTZDOWTER LTz, Z0 THROEK %« ZEATEHT 20%(v/w) ODEIETRE LIz, &
EBhHT-Y IRBEOAREFREHT I8 AHEIRE LIFER, 4RI OV TR T = ORI
ENL LN, FFE 4 A BUETH, BUBEIER o, —7, 1D 3HRIZOWTIE, Z

DYHRBFEIIR N2 d o7z,

F—— B kS, WIE, HEEE, N Aarbe—n, TaEE

1. [XC®IC

B kE D FREE Flavobacterium psychrophilum X,
75 LRORBETH Y, EEEv (TR, EREH
E (&EYV A b 77— E5H; Wakabayashi and Egusa,
1974) THEAI D =—ERT 5. BR LICREOER
i, A, EORE, EETHOMD, AROEE
BIZE D RHER, REOXREEPHLNDD, O
LY RIERPBEE RO LN TICEETHI L b D D,

*2005 4 128 158 % fH; 20064 A3 R % &
EVRHE . AARMBEY R, 2006
t B KRR AEDREN R
T 889-2192 ERREHTTFEAILER 1-1
H#EE e-mail address : gemaeda@cc.miyazaki-u.ac.jp
gt BB BREERFRORT T B3R
T 500-2592 I 5. R T 2I#KRRT IR 2605-1 T ERETE
 EiE ROKERBRIE NS,
T 886-0005 HWE R/ HITRFHEESFFHZL 1091

BRIRORAN, FAETIL 1985 FEP L X 7
RV R B LD L DI eoT (FEHD, 1991). 7
=TI 1987 S R ORISR TARE SR Sz’
(Wakabayashi et al., 1994), EE~DOREREMPILKL,
RABSEEMNICEN T3, 723, 2E 47 #HE
FRANTIZARLTRY, AR 700 EFTO 5
b 96.5% D IR THE MEAEE SN TV D, B L
FRE SRS NIl E LBk ORER, #&
FERBHOL2 LT ARMINTERT BT TR T
b FEER & 11 (Wakabayashi et al., 1994), 7 = &IREH
HO—RER>TNDB, BlziE, 9FEHMTHYEFHK4
7 2,000 A6 15 7,000 Nizdgd U, EEREHAD
v — 7 BEDK) 7,500 A 25 2,600 5 I 7 iRH
bbb, £LT, BBOMEE, BeTRIZLLT =
HBREDELD, $IVEFENOBD R EOBERIEL
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T3,

T ABKFA~DORKE LT, SIEBEALVT 1Y
VA ORERLREDINBAE, EKE, VIFUo&
R ERETOND, LL, Ah-oEZERNRFE
MBOH o TWIRWEIRIZH Y, FFAR L OE R
TOREMHBIIFZIBD TLIEML T\ 5, 28, F.
psychrophilum D EFEEFEREIL 15~18°C TH Y, &
B 25 °C L ECTOWAIIIERITE VD, BKRD
FETEKES (18 CUT) IKREEND EEX BN
TWe, LML, BEA T, KR 20 °C U EoZESIz
BOVTHRET DL I ITR>TWVD,

EERETIZBWT, MEDIZL > TREMEDE
P9 5 EBPIERIZ BT 2R %01%, 1989 Fi2HIH T,
ROBEREDE L FRIRREOMBELZMHE T 58
M7 BERe % REF L 7oA BB S 1 TLIKE (Maeda
and Nogami, 1989), BTEZ CIZREOHEELH TS
WAEMDRR L KERT~DOERHIH 100 L\ #
XTEHEIN TV S (Gatesoupe, 1999; Maeda, 2004;
AT, 2005), ZD XS IZARICHANER L TV HH
RITIE, BAMIZB T 5BRIZERERICSTIHES
DARRRDE KRR ENRET b5, R, FEFImE
B OHBIC L0 FDMER L, RIFIFROE L < 72T
WHBBMRMH B, T bDEL OEMERIFRIL, #
EAMBEORBERBIZB W TTRbATEY, BKkEA
I TOWEWIZ L DBHRFIEOMAITZ LWERIC
»5,

AR TIE, MEMOFBHTWERZFIAL, R
FURFE L2 WBKRORRMREZ BRE LT, 7
5 7KIRE Flavobacterium psychrophilum DEFE %
fils 2 MEZRE, THEL T,

2. MEELAEK
2.1. HEOTEE

MEIT, BIRRKERRE MOBZOT 2 HAEREL
FOER ZTRND /NG BE L T2,

T aAEBII RV, SEKEKERENOME S
SBEL Tz, BB OSEEE, (1) K26 EREERIT
phEEE, QBELEZRATA FTT 2 EKPICRIE
L, 5B%ATA AT A% 100 ml BEAEKICHE

LTEREICRFORY, VI AKREICAHELZMER
cell scraper THIHE U TIRET 5 HiEL 2HA L,

WTNOGBREIZB T, BERUERKER, B
B LIEBFOMIAKTI0~10"° ICBREARL, &
B A N7 7 —HEXEEH (Wakabayashi and Egusa,
1974) EIZBHRL T, 18 °C T THEE, 7 AMBICHEE
LB 2ol Lc, BERALZREYA b7 7 —H8
MO ZRITRTS,

Tripton (Difco Co. Ltd.) 2 g
Yeast Extracts (Difco Co. Ltd.) 0.5¢g
Beef Extracts (Difco Co. Ltd.) 0.2g
537l RN 02¢g
b NIy N 02¢g
Agar (Difco Co. Ltd.) 15 g
FREK 1,000 ml
pH 7.2~7.4

2.2.  Flavobacterium psychrophilum |29 08 HE
BROEHIERADRE

EBRZAWT=HKIFE F. psychrophilum 1X, oz
A+ 77— HEREH EIZBWT 18 °C FTTHEE L.
SyEE LT M OTUETEME DR EIX, Maeda (1999) ©FF
BIZESWTTeole, $abb, WEYA VN T77r—H
BRXIRET, DHEZHATICRD LI 2R (XIT
DRI 4cem, AITHER3 cm) BEHRLEE, TOEX
BEEHUZRKFDORKE CTH B F. psychrophilum (CS-1
) &, HEEHMEORIZ, RE3cam DAITIZRS L
INTBER LT, R, *HRX & LT F. psychrophilum
DR B LT RIS A R E Uiz, WmKHE & g
BEEEREL-INLOEMIZI8°C T 14 HEERL
e, EREEOCXBRX LIZ8I1T 5 F. psychrophilum
DOWFEEZ BT L LIk, HEEOREEELR
E LTz, ZOMEEMSEE FAEE) 1L, dREOFHRHE
A X7 ORI 5 EREOMFRE R I 7 OFE
EZHLICLTESETHEHE L, 2B, APRRER
BT, EELRREBED 7 BANCEET 5 Hik
(FERRL) &, RABELHREL 2 RRICEETS
FiE (ERERD) & 21T2-o7,
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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. HEHRMEEOHSMEKHR THAKZRITR, =7 L— g VI X ABEMRBLIT

MWHEEED R o= 7 BEEHKIL, Okuzumi et
al. (1981) OB RIEEICESE, 7T LGak, EE)
P, W, BEELRE, Fhrr/ue—2irtX ¥ —ER
i, 7T RUBERBOEEEZRS, TOERIVEICWL
7B E TCOREEITIR> T

2.4. ERWEEO7IERICEXIFTRHEHR

SEEEROT T, EHRIERDRWTERIZOWNWTOT
D EB~DOEBERA-, Thbb, BRA A2
EULEAEAKISLERZ 2L = —HiIZ AN, FH
KE02g DT 2% 10 BT 2fAF Lz, FRBRKXIZ
2EZEL, A, KEYY O I%OESEEHI IR
BB (89 10° cells ml™! OERE REEFEHT 20%
(v/w) DEIGTHEM) 2RELTEZ, RRICEGETE
DHhEEZHHBRERE L, £, E—H—HD
FEKIZOWTIX, BREEYH, FARVFRITE -

fpote, FEIX8 AMTTAR, M7 2 0RFEREZ A
ETDZLIzL by, HBAME 7THROMT = OERIZK
ETHEEREA I, B, HHEEROSERITIL ZoBell
2216E (P4dh4.: Marine Agar, Difco Co. Ltd.) £z
AL,

3. R

3.1. HEOTH

T o fRERKT AL AL BR, T KEREEN D 328K, fF
EEFNAPINAKT NS 24 8k, & 97 OB E DBE
LT,

3.2. HREEESER

itk % RS BT ICBE L CIT R o T2
HER | (HRAEZFREBMEO 7 ARNCHERE) T, o
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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 Ncias. cﬁ; 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.

BE L7 07 Bk, X T4 K45 A% (PMCL, PMCY,
PMCS8, PFZ5 #, RMC6) & 7= nfdF K+ (PMC5
) LoomEL7- 68k, FEKIEEL Y SBEL 1 EK
(LMC9 t%) & @ 7 #&1% F. psychrophilum D¥EFE %582 <
FRZE L7- (BAE =X 70%LL k) (Fig. 1), F£72, T 7
WIZOWTOTERRI (HRE L MKRE & 2 FRFIZ

BfE) T, RVWWRKFREOHEMBEEEDRS AL
(Fig. 2),

728, BEKIERER LUV BIEAKFR/NIKFIZIRIE
LIRS A RHTALEX Y BELTZERO T T, iH
HERFETHEDOEIE % Table 1 IZR LA, KigEE
BLBRTA BT ANOHBELTEREDR, KPnd
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Table 2. Tentative identificatoin of anti-pathogen bacteria.
Isolates  Anti-pathogen activity(%) Gram staining Motility ~Oxidase test ~O-F test Genus names
PMC1 71 - + - o NI
PMC5 100 - + - o Pseudomonas 1/11
PMC7 100 + 0 NI
PMCS8 76 - - + o Morazella
PFZ5 87 - - ~+ o Morazella
LMC9 86 - + -+ o Pseudomonas 1/1
RMC6 79 - + + 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

LSBT EBEL Y bEWEIS CREE IR HEE
RAxErLT,

3.3. RHAEOE MG

Fig. 1 IZRWTHRWERER 273 LIRS 7%
OFT, IRRITT T AR, EBME: 4, FRIE—A
FFH =TT b -, T RUEOFTHSRERL
72 7= Pseudomonas 1 /IIZEET 5 LEZ BN, 2
BiX T Ak, EEhiE: -, Fhra—Ad R —
YF 2 b +Thololzh Morazella BOFED 5T
BRErEZZON, BYO2HRIEIAFETRRETSZ
LM TE 72D Tz (Table 2),

3.4, BEFMEOHT7IOLERICELEFTEE

FEHEOBRWERERZ R UHE 7 KA BELAFEHS
BEL, KEHFEY %EOAFEZ T 2IZERRE L
Too TDRER, 4 BRIZ DWW T T 2 OFIBES & b
N, FHE 4 A BB T, ECREIXR»o T, —
5, 10 3 BRI OV TIE, ZOFIREFIE R N2
7z (Fig. 3).

4. BB

BE, 7BKEERE F. psychrophilum 2%t LT
BREFUER 27 L7 ERR THRIC OV T, 16SrRNA
HE O RFE OB 21T2> TWBHH, 7EKET 6 &
BRIZEERMOMER L T—B LRV EEZ TV,

IKEEMEEBE T IC BT AREE L HURRE & O
ORFERIE, BRRTREICETLTWAEATDH
D, ZOFEFIERAEZFIER LIREREDOYERTET
PRI (3 A ay b r =)L) BRI TV B,
ARIFFRICIBNT, FRAT D OHRGAKFEOEELZ b
SMER A ZSEIRRTE 2, T b OME IIMAEDH
OFEMERIZIB T, HAREOBREEREZIET D
MRS B, o, RERINLLOMELZERLT
BE, HOMEORBEERICLY, HEEIZBWTA
EEOWHEEMEHTHZ L bBEZONLR, TOLD
R, BTE (2005) DRFITIWT, BERAME
X BREEOMKRE LTRESh TV, —H, &
KBERIZBIT B3 Far b — L OBEFIXD R
WA, AERERIZ LY, REE OB E I S MET
WAKFIZHEL FETHILBRALNE RS T, TO
ERIZLD, YOKGREMBETIZBVNTY, HMEZ
FIR L-RRRATE R bDEERXD, SRIT, &
B CHER L RFMEZ AW T, TIRLT, R
MHEOERERBERZ BRI ZED T,
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Survival of fish larvae (Ind./1.5L)
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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 Maedal

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 PMCS), 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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