R 0E DY

Jz|, Paralichthys olivaceus fffelA St

e e RIAE S Vibrio sp. INFL group9]
K 2 A (LB Rl BRSH %

T KBEE KR
KELYEH

x ¥ B9

19934 6H



x|, Paralichthys olivaceus f-fa oA 7Bt
Ve A S BRI Sl Vibrio sp. INFL group$
HRRE R A (LB itdkol BESH BF%E

fREEE E i

F #® B

ol XS HE HIBr o= H#/HT

1993 6H

FHEE ] BB B R30S WY

#uEAR T
£ AT

PR KB

19934 6A



Studies on the Biological and Biochemical Characteristics of a Vibrio sp.
INFL group, the Causative Bacterum of Intestinal Necrosis
from Flounder (Paralichthys olivaceus) Larvae

Jung Baik Lee

(Supervised by Professor Sum Rho)

A THESIS SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE

DEPARTMENT OF MARINE BIOLOGY
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

1993. 6.



ABSEEBOE «eeevnnnnnnneeeeeannnneessecsnasaneeeesssnsnssseosesssneens 1
I. ¥ - PR 2
I O - I I I TSSO TR 4
1. ABIE Y MEEEE ... i 4
2. WEME FEHIAAM .. ....cccciiiiiiiiiiiiieiei e riee e 6
3. BB o W ERBE ... 7
VI XA Ul 37 - S D 7
5. o] i EMEC) BEUFRM ... 8
| O~ - 9
1. RERR Fme] ER .ooeeiiiiiiiiiiiiiiiiii i 9
2. BN MIREE BBl ... 11
3. B BN U £ BR ... 12
4. EOME2) MY IR .. 18
5. Fimof SN BUKAMS) MEH ... 20
N. % - 22
V. ® - I 25
LA N BB | SRS TR 26



ABSTRACT

All samples taken from sick flounder(Paralichthys olivaceus) larvae
during 5 different periods (months of December of 1991, and January,
February, March, and April of 1992) were found to be infected with Vibrio
sp., and thus these flounder were identified as intestinal Necrosis of
flounder larvae(INFL) according to morphological, biological, and biochem-
ical tests.

INFL was reproduced by feeding artificially larvae live food organism

that was infected with Vibrio sp.

The optimum temperature, pH and NaCl concentration for Vibrio sp. were
20-30°C, 6-8 and 2-4%, respectively,

The growth of Vibrio sp. was inhibited by adding oxytetracycline,
nalidixic acid, kanamycin and novobiocin to the culture medium, no

effect was found with ampicillin, erythromycin, spiromycin and sulfa—-drug.
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[ Sampling from intestine

ZoBell 2216E medium, BTB teepol agar
25°C 24hrs

Vibrio sp. - like colony sp.

Primary test

gram stain
oxidase
catalase
OF

Vibrio static agent (0/129)

Biological test Biochemical test

Identification

Fig.1.The identification procedure for Vibrio sp. in

flounder(Paralichthys olivaceus) larvae,



Table 1. Sources of the present strains isolated from cultured flounder larvae

Isolated strains Date sampled Location Source
FLL-9112 12/4/91 Namche ju, CHEJUDO Intestine
FLL-9201 1/12/92 ‘Namcheju, ~ Intestine
FLL-9202 2/15/92 Namcheju, ~ Intestine
FLL-9203 3/17/92 Namcheju, ~ Intestine
FLL-9204 4/15/92 Namcheju, ~ Intestine

Reference strain
Vibrio sp. INFL FH-8804 Hiroshima Univ., Japan

2. pilEH HHM

FEY BEEMC) FHY AHAc HR MRS EFste sle EF
¢ d2{Fm(16B 4, 4 2R 8.2am) 3000}2] o]gict.

HEY HEHAMS Mol 2is) HBY colony o Table 12) 5Eigk FLL-
9112, FLL-9201, FLL-9202, FLL-9203 3 FLL-92042} H#¥#i#k2) Vibrio sp. INFL
FH-8804-8 AH-§3}3ith. & brain heart infusion agar(BHIA,Difco)of 25°C, 248%
M52t K 712 thA] brain heart infusion broth(BHIB, Difco)ol & H#&
Bt 25°C, 24Wf) MEERY SREEEEE 3,000rpao g 3040E] AL AR
2 SRt M3l

KM & BREES dAFRS HolEWY rotifer, Brachionus plicatilis

of @&t & RAEE 1.5¢°] rotifer§ MMt 25CE2 Atl K 100wt



Zol £83tn ofrjol B HEEE 0.1g4]-3 BEAIA 307 tkoll plankton net®.
rotifer& E4gsigitt. 22]a 1001 Hrelo]E KHM(EE) A HAF&HE 247
sonfe]4) qyZFsted WS A E2 rotiferE 1E/1H, €& AMEE 184 3H
e Estsic.

% WREHC) £EK flEe Diliello(1979) 2] Wylg FlIMsisied, HHe
% ko) BEH Y3 rotifere] —#K-E (FAsTH

3. MEESH A L9 HREBE

FEM EEHAMNY BoMY FWHSS ZoBell 2216E PEEMcIM HRY
# SXREFEN BHI brothiithol MY & (FMsIslon] gram Rt (Hicker
W), HtE, MK 20 W aX A& F UESN HRREE Rt

Epag HRBES S EihLolM 25°Col 18~24R50] Kistd BE RE
& #zesisich. BEol o2 AMMEC) BE EE o oo BENRS HE
A& (EFEsIslon, 24558 HEiy # Spectrophotometer(spectronic 21, BAUCH

and LOMB) & 560nmodM XS PEsted REFS 3t3ich.

4. £ HikEE

(LB HitEEAE = Sreath et al. (1986)2 Gerhardt et al.(1981),



Mac Faddin(1980) o i %(1988)0) il Kkl ulel WHEsHit).
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o] EIHT) 23 (BBL)E AolM 5Cod 46H] KR th, 25CoAM 20650

gEkstol B (HiLMe) HEe FHWssich



1. BERE 2 smfe] R

19915 ~19925 2ol of] HMMEANAM WEY Fmic] BEEH Table 2044 2
= o} b, A KE 18.0~20.0°Ce] #Eliol~ SE¥ME # 18~30HHA =]
FHE(2E 8.2~11.3mm)of B4t}

Table 2. Outbreaks of intestinal necrosis of cultured flounder larvae
(1991 ~ 1992, Chejudo)

Date Location Days after Water Feed
hatching temperature(°C)

Dec. 4,'91 private

hatchery in 18 18.0 BS, R
Namche ju
Jan,12,'92 - 20 19.2 =~
Feb.15,'92 - 28 18.6 BS, R, AF
Mar.17,'92 - 28 20.0 ~
Apr.15,'92 ~ 30 18.5 ~

% BS : Brine Shrimp , R : Rotifer , AF : Artificial Feed

BER§e] o) rotifer, Artemia salina %e] 2o}tz RAMEK( “iBH”

T+ “Higasimaru” H5) & #:46313ich.
-9-



fEK2 Fig.200M wgute} o] PR BLECl B%& - BHEIT, M
fiFEC] arotzlom MEER~} PRRY M= vielxtar, st 712 %o) g &
Hstal gskeh. = fEfol utetM e B{EE —#Uo) GEY R BLEEN
7t B&%Y o] veihwton BEY BT AdlM L dlitto) sl EHE #
£7 B =i

Fig 2. Flounder larvae infected by ¥Vibrio sp.; Intestind necrosis
seen in Whitish portion, and shrunken abdomen were tipical
symptonms.
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2. RIM] WRME BR

HRERY g2 FRE ] RISt ZoBell 2216E Kol MYt INFL
WX o2 vehie], Kate] S K% SREstel, MRy SH Mk
zkzto] $3tod MEH HHHAMWS ¥ MR Table 3044 Hiupe} rh.

Table 3. Pathogenicity of the isolated strains to cultured flounder
larvae orally infected with Vibrio sp. INFL group

Strains Challenge dose Fish numbers * Mortality
(CFU/g rotifer) (died/tested) in 7 days
FLL-9112 1.1x10° 43/50 86.0
FLL-9201 1.2x109 40/50 80.0
FLL-9202 1.1x10° 37/50 74.0
FL1L-9203 4.1x108 36/50 72.0
FLL-9204 9.0x108 27/50 54.0
Control - 2/50 4.0

% 16 day-old, 8.2mm in average total length.
Fish received bacteria incorporated into rotifer for 3 successive days.
VWater temperature was kept 18.0~18.5°C. '

Mol (ERY Mtk 25 SMSTE 40 thye RS B Vb
tatEstol S8 R THIML 7HZExl  54.0 ~ 86.0%2) RFEHE-Z Liehulict.
S Rl BEEA AEERE velis Bl Asieon, AL
R TR BRARe] BBy MMz ik Elol Eom =it

LAiEk2) ®RelM oleitt HMME-2 FHo) FHMo= Y2)sigiv).

_.11_



3. BoME] BUESn ¥ £Hhen K

#tY WEE gran Rt BR, AHi2] FHEC] Yelue Blke Fuler
v oobgt MY ERE (Fig.3) o2 1] BEEE 7Hxla 3lgled ar]e 1.2

~1.6moj3lc}.

Fig. 3. Morphology of the isolated Vibrio sp. INFL, cultured
in ZoBell 2216E medium at 25°C for 48hrs. Gram stain,
x 1,000,
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Table 4. Morphological and biological characteristics of the isolates from
diseased flounder larvae and Vibrio sp. INFL FH-8804

The present isolates Reference
Characteristics strain
FLL-9112 FLL-9201 FLL-9202 FLL-9203 FLL-9204 FH-8804*
Gram stain - - - - - -
Motility + + + + + +
Flagella Single polar flagellum
Fora Short rod
Growth on:
ZoBell 2216E + + + + + +
NA + + + + + +
TSA + + + + + +
BHIA + + + + + +
BTB teepol + + + + + +
MacConkey - - - - - -
0% Nacl NA - - - - - -
0.5 +V - - - - +w
2 + + + + +
3 + + + + + +
6 +v +v +w - v +w
8 E. e = -— - -
Growth at:
ac - - - - - -
20 + + + + + +
25 + + + + + +
30 + + + + + +
35 - - - - - -

Simmon’s citrate - - - - - -

¢ Vibrio sp.INFL from Hiroshima Univ., Japan., w : weak reaction.

_13_



REtY Wk BESY 3 LYK IS Table 40i4  viehd wie} Hch.
25°C, 480§M] 5 F43l REY ZoBell 2216E Firsl2] LBEH M= It BS
st ) MEstsich. %ol 271 EE 1.ommEE2) FlEolsion, K
2] A7 Katos #HEo] gigict.

2 itk granfatt, EWHEolnd ZoBell 2216E, NA, TSA, BHIA ™ BIB teepol
oAM I BEFsIoLl MacConkeyiiitol M= REFsHA] dsich. = 2~3XREMEKIN
NAGAM = 2 Btk 2 REFsigiont ox, sXREEM Nl 2 #i Ry
st gdstrh. 0.5%0fA = FLL-91122} FH-8804gk7te] §53tA EEsilen 1 4
o) #itke RSz ¢gstrh. 6XojA & FLL-9203t gto) B¥sta] sk 35 M
B 5951 BFEsisich

NAo} lojA ZB§#k7} 20~30°C odM RF3IgIoL} 4Ce} 35CAM = MK}
B#stal fstet.

Ryl N AMRE, =E U pHe] BB Fig. 4, Fig. 5, Fig. 6044 =
€ vieh Askrh. #Ekod wiel BEFttol £ERe islov, F#iksS 20~30C
odM A3, F3] 25~30ToAM MERE-E bt 35C MHEeIM) R
HHES EEMAZRE vietx] gt

REME2.0~3.0%2] EEAM I BEFIN HERT KRPMRES 3.0%0]t},
¥ pH 6.0~8.0044 RF3Ision BFERE pHe 7.0 Ajkelsit).
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0.36 - K
0~ ¥
0.2 /’"0‘:‘\ X
E
S
30.25 —— FLL-8112
kS —— FLL-9201
80.2 \
= —% FLL-9202
‘;; ; -5~ FLL-8203
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. —— FLL-9204
0.1 —— FH-8804
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0 | I i

20 25 30 85
Temperature(*C)

Fig.4. Effects of temperature on the growth of Vibrio sp.incubated for 24
hrs in a culture medium the pH of which was adjusted to 7 with 1%
pepton water.
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FLL-9112
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Fig.5. Effects of NaCl on the growth of ¥Vibrio sp.incubated for 24 hrs

in a culture medium the pH of which was adjusted to 7 with 1%
pepton water.
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FLL-9112
FLL-8201
FLL-9202
FLL-8203
FLL-8204
FH-8804

Fig. 6. Effects of pH on the growth of Vibrio sp.incubated for 24 hrs

in a culture medium the pH of which was adjusted to 7 with 1%
pepton water.
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4. FoMES] £(E8a K

Rty W) Sy HikS Table 5044 2 uie} Ut 2 E#kE cata
-lase, cytochrome oxidaseo} Egtfolglom, glucoseE MiB¥yC = SMsigl oL}
indole &S} ¥strh. = % Htk7l FMES BTAI7I2] Fkon, gelati
nex ¥{bA1712] @3k, glucose® Ve gas® AEStA] W3krt.

methyl red(MR) Mol & Witk MRttclsion] 0/12904 EFEH-S viehusic
Jeji}, Voger—Proskauer(VP) i M, ¥{tK# 4%, ornithinre W B-galactosida
-se[RMAM e 2 Bk} BatEs viebusich. =t #8tY 2 @l starchg}
caseing MAKSMsI oLl arginine?} tween 802] IKZMAM € Mattg riet
ygict.
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Table 5. Biochemical characteristics of the isolates from diseased flounder
larve and ¥ibrio sp. INFL FH-8804

The present isolates Reference
strain

FLL-9112 FLL-9201 FLL-9202 FLL-9203 FLL-9204 FH-8804

Characteristics

Catalase + + + + + +

Cytochrome + + + + + +
oxidase

OF test F F F F F F

Indol - - - - - -
pmdugtion

Nitrate - - - - - -
reduction

ﬁ}]ﬂg}gction - - - - - -

s from - - - - - -
glucose

MR test + + + + + +
VP test - - - - - -
H2S production - - - - - -
0/129 sensitivity + + + + + +
B—galactosidase - - - - - -
Hydrolysis of
Arginine - = - - - -
Tween 80 2 . e - - -
Starch + + + + + +
Casein + + + + + +
Ornithine - - - - - -

¥ F : Fermentation

@t Mgkl B KK(EY SMEES Table 6044 X uie} rh. glucose,

mannose, sucrose, trehalose, maltose B fructosec & WH7} SMsld M

4 B35l oL}, arabinoseft 13f2] KA{L¥S 2 EHO HMstA] Wstich
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Table 6. Carbohyrate utilization of the isolates from diseased flounder larvae
and ¥ibrio sp. INFL FH-8804

The present isolates Reference
strain

FLL-9112 FLL-9201 FLL-9202 FLL-9203 FLL-9204 FH-8804

Characteristics

Acid from
Glucose A A A A A A
Arabinose - - - - - -
Xylose - - - - - -
Mannose A A A A A A
Galactose - - - - - -
Lactose - - - - - -
Sucrose A A A A A
Maltose A A A A A A
Trehalose A A A A A
Melibiose - - - - - -
Mannitol - - - - - -
Salicin - - - - - -
Sorbitol - - - - - -
Inositol - - - - - -
Glycerol B = £ - - -
Fructose A A A A A A
Inulin - - - - - -
Glycogen - - - - - -
Dextrin - - - - - -
Adonitol - - - - - -
¥ A ! Acid, W : Weak reaction.

5. BMol Nt FHEe) EEit
M Mol tt B ol oM tiAagko) o¢ ke
Table 7044 X& vig} Aot Bkl ulet B4 ERE slo 2 Mke
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oxytetracyclinod ¥2 MEH-g velulgla, 3 o 2¢ nalidixic acid,
chloramphenicol, kanamycin, novobiocin2] ¢4z KZ#-g ‘Jepusich.= 2
itk ampicillin, erythromycin, spiramycin % du}ajof MZF#-S Lieluhx]

%3ttt oxolinic acidof& FLL-9201 z} 92023to] g% MRZ¢-5 vieluisict.

Table 7. Antibiotic sensitivities by disc method to the isolated Vibrio sp.
INFL strains from diseased flounder.

] Concentration Strains
Antibiotics m?;gg
FLL-9112 FLL-9201 FLL-9202 FLL-9203 FLL~9204

Ampicillin 10 - - - - -
Chloramphenicol 30 + + ++ ++ ++
Erythromycin 15 - - - - _
Oxytetracycline 10 +44 ++ +4++ ++4 ++
Kanamycin 30 ++ + + + +
Spiramycin 15 - - - - -
Novobiocin 5 + ++ + + +
Nalidixic acid 30 ++ ++ ++ ++ ++
Oxolinic acid 30 - + + - _
Sulfadimethoxine 0.25mg + - - - -
Sulfadiazin 0.25ng - - - - -

* Size of the inhibition : - Resistant, + < 5-15am, ++ 15-20mm, +++ > 20mm.

_21_



V%2 £

Vibriof§ #iBE°) 53362809 (IE o) BESlod Sneath et al.(1986)2 “grambity,
EEE W 1l REES 7ix2 glon, EBRMo] 301, gloucose s BMBIAY
o2 MsIAIY gasv EEIIAYL catalasex RRtfolth.” el EEItL 3l
t}.

e =)ol ot IR thikol H3tod i el B2 HHFEE
o)s) #4Elo] 3lth (Saito et al, 1964 ; Muroga and Egusa, 1967 ; Harrel et
al, 1976; #fH, 1987; ¥ - @6, 1991).

Jvh dAF ] BEEOERES] REE MY #E(HE, 1987 M F, 19
88) & 2] WAl ¥on ¥ felvetodd e obx] MEH vt alch

ojiol AMEA MEERBAH Mt F(1988)0] WEY HERA T —H3te
fER, = BECl aSEHe BEE 71 Kol dale Fihod B4t oF
FAREPE BE fific] oM, 1 STRMRE FRstY KRN KR ¢
®E, gRERMe} A2 ERe] BREC 0] BEOSE] FEMCs 47
P12 8

ool sMEY ke AWBE W A(LBM KRS MK F(1988)0) T
Vibrio sp. INFL groupe] t44k2} Table 4, 5, 6044 Liepd A2 Hsgsted 72
2HAHl & —Fsisith

#pc] FHES BESK, 298 o (8 ke xol vibrio B

_22_



MK o2 SMsI3oL), Sneath et al.(1986)0] #4453t Vibrio B MIEEZ V.
damsela(Love et al,1981) B V. salmonicida(Egidius et al,1986)2] ¥tz
—§2 —F3te 92 HE —Fshxl dskrh

Table 82 kol 2u¥ MARH] RER N MEY Vibrio B HK(HE
$ %, 1981; Muroga et al, 1984; ¥£ - £, 1991)2} [t Zoj} —#e) R
Hrto) —Fskgich. @iy} Vibrio sp. INFL group(3#4t %, 1988)2}2] [tiodA
£ 2 HBel —#si3lone o] HfRelM WA {FKRS] BEAX TR o) 8

o] FEEME Vibrio sp. INFL groupo. & [EEsIth.

Table 8. Comparison in principal characteristics between the present isolates

and other Vibrio sp. strains previously reported

. The Emesent Flounder(INFL) Flounder Horse mackerel Milkfish
Characteristics 1isolates Masumura et al. im et al. tai et al. P?um% et .
?TQSB) 199 1981) . 198 g

1)
Indole - - - + +
production
Simmon’s - - + W + .
citrate
GTlati?e - - + + +
1quefaction
Ageginine - - - - -
composition
Ornithine - - - - -
B-galactosidase - - + + +
Acid from
xtrin - - + + +
Glycerol - - + + +
Glycogen - - - + .
Mannitol - - - + +

¥ W ! week reaction
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HEN Aol FHEES RigrZ rotiferd EOKMEY FHR AHo) HHE
7] ol [RHES rotifer ¥2] Hol4HE YNE sto] MRSl Aoz
EYT Atk whebA Holk Y Ape] FHE W dAl fFhste] ERMES
V3] WY L7 itk AB7sie fFEflied ®Omes Biolels fuRel W
& AT UYt HoldPel BM bR Rasttha Azt
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VE B

19914 12Ho4M 19924 44 Atojof AMEA MEERBAM E@EFPIY WA
M HLE] &=V RBES dodle KMol Bistd ARRREE o
ozt
e fFfe] AltBosYe vibrio B M-S SRS, KESM, LHem
WEESY kS REY BE, FF2l FHEES Vibrio sp.INFL group2 & [
Est3ich
R rotifer Fe2] Hol ks Whrastd EOKPAIY R BRER ko
BREs

SREEC) T BEY + it REe] il 25~30C, AMRE:] EEic 2.0
~4.0%172|31 pHE 6.0~8.0 o] 3ith.

REE-> oxytetracycline, nalidixic acid, kanamycin 3 novobiocin %o} M
#£2 iieb oLt ampicillin, erythromycin, spiramycin, ¥ sulfa-drugel: i

#g verusich

_25..



.32 K

Baxa, D. V., K. Kawai and R. Kusuda. 1986. Characteristics of gliding
bacteria isolated from diseased cultured flounder, Paralichthys
olivaceus. Fish pathology, 21(4), 251~258.

DiLiello, L. R., 1979. Manual of methods for clinical microbiology. AVI
publ.,Westport, Conneticut, 139~142.

Egidius, E., R. Wilk, K. Andersen, K. A. Hoff and B. Hjeltnes. 1986.
Vibrio salmonicida sp. nov., a new pathogen.Int, J. Syst. Bacter
-iol., 36, 518~520.

BHE= AR HhiR—. 1984, BRNSEFRYFRENHBRETEERE.
p 82.

Gerhardt, P., R. G. E. Murry, R. H. Costilow, E. W. Nester, W. A. Wood,
N. R. Krieg and G. B. Phillips. 1981. Manual of methods for gene
-ral bacteriology. Amer. Soc. Microbiol., Washington, D. C. 524pp.

Harrel, L. W., H. M. Etlinger and H. D. Hodgins. 1976. Humoral factors
important in resistance of salmonid fish to bacterial disease. 1.
Anti¥ibrio anguillarum activity in mucus and observations on comp

~lement. Aquaculture. 7, 363~370,

WMHETIE - 2T - kKB, 1981, WP I OSMINI-LTY) 48
oW T. ApEFR. 16, 111~118.

_26_



&k =g . 1985, T4 XU FAILPICES ESAREBEORE-1.
BEROEEHAKESARFEAAMNER. p 80.

Love, M., D. Teebken-Fisher, J. E. Hose, J. J. Farmer H, F. W. Hickman,
and G. R. Fanning. 1981. Vibrio damsela, a marine bacterium, cau
-ses skin ulcers on the damselfish Chromis punctipinnis. Science.

214, 1139~1140,

MaC Faddin, J. F., 1980. Biochemical tests for identification of medical
bacteria. Williams and Wilikins, Baltimore/London, 527pp.

MHAEZ. 1987. £S5 AREEELE. REMEHETIR, 171~174.

MHNEZ - wEFH - FEHET - EHHP. 1983, £ AFRoBETORERE
@ L ToVibrio sp. O RE. SRS, 24(3), 135~141,

Zlok - BHEAS - AM — - MR 1972, bS5 AMELESRN. O
LR A AN EHE. 4, 39~44.

HHE . 1981. BHSSERHAKEFSARFAAMNER. pl113.

HE . 1987. £S5 XA0MEMBEORE(HEXaRBa7-2> 3 v 7). &
#9e. 22, 59~61.

Muroga, K. and S. Egusa. 1967. Vibrio anguillarum from an endemic disease
of Ayu in Lake Hamana. Bull. Jap. Soc., Fish. 33, 636~640,

_27_



Muroga, K., G. Lippo, C. Pitogo and R. Imada. 1984. Vibrio sp. isolated
from milkfish(Chanos chanos) with opaque eyes. Fish Pathol. 19,
81~87.

Saito, Y. H., Otsuru, T. Furukawa, K. kanda and A. Sato. 1964. Studies on
an infectious disease of rainbow trouts. Acta Medica et Biologica.
11, 267~295.

Seikai, T., 1985. Influence of feeding periods of brazilian artemia
during larval development of natchery-reared flounder,Paralicht-
hys olivaceus on the appearance of albiniza. Bull. Jap. Soc. Fish.
51(4), 521~527.

thobk - GKEE. 1991, 8 b VHRelolM EEY A ARk A B
8. W2 %R HEEIRCY MY R, MR RERTRERS
#.74~106.

Sneath, P. H. D., N. S. Mair, M. E. Sharpe and J. G. Holt. 1986. Bergey’s
manual of systematic bacteriology. Williams and Wilikins, Baltimo
O-re, 723~730.

WP - BRUHIE - RERH - THWE. 1988, S XBRCREL
Vibrio anguillarum MEiRHE. BT, 23. 69~70.

_28_



* RS BITUN 3o ASFE B7ix] obddE Rl WS 3t 4
ERERHBRYA Booz KM= o] R/Xo] FEAkEZ] 7ha] o RS
MRSt S atstod F41a, HEE vl2 Folal FTEE Bifd, Falx
#itd 2 ER BES BEE R a3 Bitd, FEF HiEd, B85
B A M=k, FPske S WS MUY KRS st Fa BRE
BIHA iR, & REEERS vEY AMNE KGRE RR oA KN
Ee2nd, upmil JhedME W32l o2i7hx] Freislo] B3 FEE oizlA
e BVKERM: SMAMNKERRERE 1t BRkY, SHME HRFAA
= e EME =3vTh 53] R HE €8 5 UK pLAELE KN
3] &4 HERE gL HRYA A2 EMHE oo REREA YA E ¥
BUIA= EME =3vCh

o' 2%0] U7kal A3} dUeA RABFA ouidz} REE ol7)x
Wk At ot FiRE, 2:2la HR, WE, HéAAE 2ok5s Ei
th.

_29_.



	표제면
	Abstract
	I. 서론
	II. 재료 및 방법
	1. 시료어 및 분리균주
	2. 병원성 재현시험
	3. 형태학적 및 생물학적 성상검사
	4. 생화학적 성상검사
	5. 약제에 대한 원인균의 감수성시험

	III. 결과
	1. 발생상황과 병어의 증상
	2. 병인균의 병원성 재현
	3. 재분리균의 형태학적 및 생물학적 성상
	4. 재분리균의 생화학적 성상
	5. 약제에 대한 원인균의 감수성

	IV. 고찰
	V. 요약
	VI. 참고문헌
	사사

