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Summary

At the summer time, an infectious bacterial disease occurs and damages
the net cage farms of rockfish (Sebastes schiegeli) at the western coast of Korea.
The symptoms of this disease include darkness of body color, ulceration of skin
anemia of gill-filaments, and congestion of operculum. In order to know the
attributes of pathogenicity of this disease, the study is performed with
isolated bacteria from the rockfish sampled at the fish farm, located at Taean-gun,
Chungchongnam-do, from June to September in 1994. The pathogenic bacteria can be
isolated from dermal lesion, kidney, liver, amd spleen of the sick fish, and
classified as Vibrio sp. based on the morphological, biological, and biochemical
examinations. These isolates are proliferated in BTB teepol, TCBS, TSA, NA, BHIA
media, not in SS and MacConkey media, and the optimal growth conditions for
N\aCl concentration, = pH, and temperature are 3%, 7 ~ 8, and 25 ~ 307C,
respectively. They turn out to be sensitive to three chemicals such as SXT
(sulfamethoxazol + trimethoprim), nalidixic acid, and tetracycline, but
resistant to ampicillin and penicillin G. Finally, the virulence of
infectious bacteria is appeared at both 20T and 27C when isolated

pathogenic strains are injected into the muscle of healthy rockfish.
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Selttete] siatzbrel FAlE 1970FRH FE Alelal #A 2ol 23t o
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A FBE D 9l MBitolME 19899 S HE HE L KU KRE 3 B
Aol A Zy|Eetg rjateg shEejodalo] AAIE 2 At
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2 ol librio anguillarumt 7 JE{DMEo] 2J3t o8 s AHCHILE,
1983).

sjatele] Librio #Holl thdt A 2= wolo] thsle] WHe} KE(1963), A#t
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1. RMRS B

ZAd S B BLE BEH XEEY MY 7HFe A (Fig. 1)22A o4
2 ZalRolA 19949 349 24 FE] 11 17U Aolo) nid 13 ZApstgch.

T2 BRBEE 0.1T 712 @Rl &3, +32 54 5o +3
A BRAKBE ML 1L E AMeste] AYPYUR 28l 40|25 5 (pH), §&4k4
(D0), ¥etA4tL 0 F8F(COD), V4tEA UA(POs-P), BEF7IHA(DINEG, HA
< BRBI AW 20082 M2st] HEHME 24h A A 43}
FIEL E43tadct. E4WHS pHY 7 Corning pH meter 12028, DOE=
Winkler's 7laPd o2, coDe ¢vteld FuBaAggdsArgog, AAdAd
(PO«-P)2} YRYold HA(NH-N), opPEAtd HA(NO-N) I Hatd 24 (NO3-N)
= Strickland®} Parson®] ®Ho g EAM3le] LEAHEI|AA(DINE YRLOHA
4, ohdE A4 9 Fatd ALAFE U U= i, AHcp @ MUK
HEL HYed W HZAN(FHFATEFY, 1985)0] oA FEA3tch

%0@ E(’ INCHON N

D ‘:. :
& =0 ZD« oS KyunGxi-po

T T
126° 127

Fig. 1. Location of sampling stations for the survey of pathology.
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2. MR 9 MESK

oY Aol AREY ZMBY AE& 1-3d4 02N B} WEAFI FRY
M3t 15.5-28.8 cn(F % 55-720 g)E = 5utel& A ste] Wi - 2 Fe] FA3 718
3 RS Yolsla WHE M, MM L MRdAM dUddE Felstden,
z} FF2 #= Table 132} 2o

Table 1. Source of pathogenic bacterial strains isolated and reference

strains
Strains Date sampled T.L.(cm) Location Source
RF-1 June 25, ‘94. 15.5 ~ 26.9 Dangam-ri Taean Kidney, Liver
RF-2 July 20, '94. 16.8 ~ 27.3 ” Kidney, Spleen
RF-3 Aug. 22,94, 26.2 ~ 28.8 i Spleen, Lesion
RF-4 Sep. 8, 'U. 26.5 ~ 28.4 ” Kidney, Lesion
Reference strains .
Virio sp. YT-85116 NFRDA
Vibrio anguillarum YT-85805 ”

* NFRDA indicates the strain from National Fisheries Research and

Development Agency

Mo Hel= SR #MK(1980) L HW 5(1982)3 Tabata 5(1982)% Yy
& HAY Fig. 29 ol whe}l Ax|stach. F, ol WM, M MHE 2 K
o] ZAAME MWHMOE M2 stod BIB teepol THuIR|(HAK)S} Tryptic Soy
Agar(TSA,Difco) H3tujz]o] stappd}sl HEFE ANAE IE=2A =Wl 25T
oM 4821t HlIRt ¥, 2} wjxatol $HH 22 L&Y colony F Vibrio FL&
2 2= WA colonyd AEste] Brain Heart Infusion Agar(BHIA,Difco) ul
Ao &4uj stdtt. &4Eel¥ 4 FFE Hugh Leifson’s O-Fif-5 wjz]of
HZ, 25TolA 4847 vieslo o] wix|ofAl glucose& WO 2 Fefsta 4t



2 AT gas7t HAEEHA YL #FE el gran@ Mg catalase,
cytochrome oxidase A]¥ 2} Triple Sugal Iron Agar(TSIA,Difco) ®wiA|ol A F3}o

Sample from dermal lesion,
kidney, liver and spleen
of diseased fish

BTB teepcl agar and TSA
25T, 48hrs
Presumptive Vibrio sp.

Primary test

gram stain
catalase
oxidase

OF

Vibrio static agent (0/129)

Morphological test

and Biochemical test
Biological test

|

Identification

Fig. 2. A scheme for the identification of Vibrio sp. isolated from
the diseased rockfish, Sebastes schlegeli.



Vibrio B 708 2A== F3o| cis) Vibrio static agent(0/129)e Z4g
& EAY 4F39 FYUSLAAFUIN AFTLL dol ALFLEY I
Vibrio sp. YT-851163} Vibrio anguillarum YT-85805& W|ZdF2 3to] el A
HESA gast A3ty A dg AAstech

3. RSN 3 £98n R

Sty @ AEAH At Aol wiel AAstAch &, SKd & Bk
E2 2.0%4¢ M7IE BHI Broth jxlofA M@ A& A8Ste] gram EH4
(Hicker ), €54, ®eh, T7] R M4 & Fehahy ZAHAE LIS
dom, MELY YAAAIME BF ujx| ol 25Tl 18-244] 3 wigste] U
£ &g }HsATL

2o nAL AdSE, pH ¥ 258 FPAHLS 1% peptonek§ 7|2 E
A}8 st on] BHI Agar MiFolA 24413t wiEt 2 FF 1BEFE da 421
g2 5 peof WA FA 0.1 ¥ HEEE 0-7%, pH 4-10, & 10-50T
2 zAY dAAuizlo] FEstod 25T 24412 WP F U] FFA BEE
ZAtstgcl,

4, &{tMpy &R

RE Aglaty gare Aol whzh A A3t Th

5. WMol WY RAW BHE

Ha" 4718 4 73 1ASEE dF AUAES 3 o] @YAA o] Fie
2}z}& BHI Agar i=|o]M 25T, 244|3t widdt wiekele] 0.1 ntd of#| 7423wl
z]9] Miller-Hinton BiAl(Difco)oll EWsted AZAN F 1 v z]oll Ampicillin
2] 8% olA|Zt42d Disk(Difco)& ¢olA 25TolA 24| wi}ste] U5 HIE

Mol 2AE AZst] L4 AHE ZASHATE
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Aol A" o] F& ZHFelolM ARRsta A 2By A Il gle A
7% z3Be(1do], BFHH 16 + 0.5 co, HFZ% 85 + 9 g) 1000} & AL
stgom, Aldez g Heje 8% 60 x 40 x 256 cnd] EElAY FRof| £§351H
2 £/min. o] 4E F4HEA LTI I, Holk $AUL YA F 98}
of FI3HR| U Adefold 7d ZApstdch &, HololM Eel¥ 7t #FE
BHIA wix]ofl 25 TollA 18417t vjeyyt che HH Ae|ad4o] QAT o]
o] 2t #9e] vxk 4.4 x 10°° -~ 5.2 x 10*° cFu/mt 2 st om Algole Bx)
Lu] TH IRl 0.25 nt# FASIAL, 2FE HIFBANESF 0.25 otE
FAFBl] 4=23H(27 + 0.5C H 20 + 0.5C) HA} S5 @ASIT A R F4
& Uehie /HAE 2y HE3Y F3 22 A4S Ad FE ANEe] gogA
g oARg Heldtch



1. RMRS BH

19943 3 5E 11971 o 13] ZARE gajofRe At +3 9 A £4
ZA3}= Table 2 Y Fig. 3 ~ Fig. 63} Zr}

ZA| M 22 4.3 ~ 28.5C, dEwEw 27.25 - 33.28 %, DO= 3.48 -
7.35 wé/ £, pHE 7.31 - 8.239] Heleldx, FYEFH B¢, PP 0.73 ~
3.47 ug-at./ £, DINS 6.72 ~ 10.84 m-at./ £ 2] Helojglem, AZcopE 6.27 ~
15.76 mg/g.dry, A3ARFHEL 0.01 ~ 0.15 mg/g.dry2] Heloldrt. 2A% 4
& 150 U E AUL NE 60 m o517} 80%xE F2 REEL F74x ol Addrh

Table 2. Environmental factors examined around the culturing netcage from

March 10 to November 15, 1994

Item W.T. Sal. Do pH  MNutrients(sg-at./ )  Sediment(mg/g.dry)
Date (C) (W) (mt/€) P04-P DIN COD  Sulphide
Mar. 10, '94. 43 3243 173 8.1l 1.02 6.72 5.45 0.03
Apr. 13, '94. 76 3328 6.28 805 1.24 7.05 6.27 0.01
May 17,°94. 13.5 33.07 546 7.8 1.53 10.84 10. 4 0.05
June 25,94, 21.1 32.583 562 7.75 1.36 7.65 12.51 0.07
July 20,°94. 27.0 29.92 4.47 1.97 0.73 7.23 6.72 0.15

Aug. 22,°94. 285 27.25 3.48 7.3l 3.47 10.22 8.89 0.11
Sep. 8,94, 223 30.74 468 762 2.54 9.48 10. 42 0.09
Oct. 18,'94. 18.1 32.66 536  8.02 1.25 7.56 14.19 0.03
Nov. 15,'94. 13.5 32.78 6.77 8.23 0.86 7.37 15.76 0.01




2 9 s £22 75 Fo4YH 8¢ 6}—'?-7}11 Fego] H[sld 2 ~ 3T
2] 14L0% 27.0 ~ 28.5CS MY £ 424 BFdol}, 9H XEHEHE
FI42E FA3dcl s BETE(33 %) S FAIstd2L 7 ~ 94
of = 27.256-30.74 %] v|xH w2 A5 E Yehhdch(Fig. 3).

DO U pH Hl2H UBY FFolA2 842 DOZLE 3.48 me/ L 2A 3 3
5371 221(3.52 me/ £o]A}) R} o7 w2 1S W ATHFig. 4).

AYHARJ Po-PS HAHOZ 3| FAUNFTIZIIEX(0.48 ug-at./ Lo]3hH &
22t 3, B3| 8-9¥ol: 3.47 ~ 2.54 g-at./ L 2A B2 S FFolgle
™, DINZ 3 ~ 44 & At AT sid +HUNTFIIEA(T. 14 g-at./ ¢
o|3h)& 25t ArhH(Fig.5).

XMacop ¥ NMARSHE A WUCDE 6.27 ~ 15.76 mg/g.drye] HHE 3 3
N53F7182(20 mg/g.dryolshuieldlon], HARFHEST 0.01 ~ 0.15 mg/g. dry?]
Hel2 3l $ANS7]E2](0.2 mg/g. dryo]8hHuf o] AATHFig.6).

_10_



W.T(C)

35
33
31
29
27
25

Salinity (%)

Month

Fig. 3. Monthly variation of water temperature (upper) and salinity (lower)

in 1994.
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Fig. 4. Monthly variation of dissolved oxygen (upper) and hydrogen ion

concentration (lower) in 1994.
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Fig. 5. Monthly variation of phosphate (upper) and inorganic nitrogen
(lower) in 1994.
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Fig. 6. Monthly variation of chemical oxygen demand (upper) and sulphide in

sediment (lower) in 1994.
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2. BERE 2 mARY ER

ZAZ|Zt 2 B BRE WE ZEEY ZuEY iRl ARl U
¥ Aol FRHEME Table 304 Hi= ulel Urh

Table 3. Symptoms observed from the diseased rockfish, Sebastes schlegeli

reared in the netcage located in Taean, Chungchongnam-do in 1994

Date Total tength Water Symptoms
(cm) temperature{ C)
June 25,'94. 15.5 ~ 26.9 21.1 Anemia of gill-filaments,

detection of parasites,
darkness of body color

July 20,94, 16.8 ~ 27.3 27.0 Darkness of body color,
flare of fin and mouth,
ulceration of skin and tail

Aug. 22,'94. 26.2 ~ 28.8 28.5 Darkness of body color,
uiceration of skin and tail

Sep. 8,'94 26.5 ~ 28.4 22.3 Darkness of body color,
ulceration of tail,
congestion of opercula region

o] AW 4 21.1 ~ 28.5T HeleIM HAY 155 ~ 28.8 cm(E % 55 ~ 720
g) 2719 gt 1d o] dd ujgdofoll gstach

Hole]l A2 6€e £20] ulay e Ao oirinl FFRY dFQY
Microcotyle sebastisci7t T 7| R¥|o] o}7tuje] wigo| T3, Mol &
Y FAE Hgon, 7 - 9¥Fole MM Xz Rulopzl xLu|t ¢ F
Mgl olsjule] WA FAto] glgl EY wRe} mexR FZo o] FAHE
glth(Fig. 7). A, Hoe] Haet AY, I W v =3I UFEF BTB
teepol agar, TSA BHutuz|of =, afe} AR Hz, 5] A= grand’d¥
Shtato] FAR Yo fdFo s FAHANE MFo] FelFolct
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Fig. 7. The diseased rockfish showing Vibrio symptoms (darkness of body

color, ulceration of skin and tail).

3. SrmEe] BREN W LH%H @R

Fed 45 Heldy 3 FEHY 44 Table 40 Liehd upe} el

22l 58 gran MY A2, Fig. 8ol et o] 47t pIH GHRECT 1A
o] BWEE VAL A7) 1.3 - 1.5 m o] on, BHIA Fuhaiz|o A 8] wjord
AYggels 2% 1.0 - 1.2 m3 =] ENBOE 0 BEstn FHo| sy
th o] M7 FAow Foysin Fefo] s FHNIE 4T VI HHE
Hgstgd ooy, M4 iz} swarming ATt

A F3E grand’d, &52oln BIB teepol, TCBS, TSA, NA, BHIA uwiz|ojlA 3
W31 o1t SS uiA] W MacConkey WRX|ofl A= 'H-&3}2] Qfolrt,

E 0.5 ~ 7% AUt N wiRlel e A I3 dEIE oy AHEHTLE 1A
e NA wizlol e A 37} wWgstx] Qfslrt
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Table 4. Morphological and biological characteristics of the isolated
strains from diseased rockfish and reference strains (Vibrio
sp. and Vibrio anguillarum)

The present isolates Reference strains
Characteristics
RF-1 RF-2 RF-3 RF-4 YT-85116  YT-85805
Gram stain - - - - - -
Motili ty + + + + + +
Flagella Single polar flagellum
Form Short rod
Swarming - - - - - -
Growth on
BTB teepol + + + + + +
TCBS + + + + + +
TSA + + + + + +
NA + + + + + +
BHIA + + + + + +
$ - - - . - -
MacConkey - - - - - -
0% NaCl NA - E = = - +"
0.5 + + + + + +
1 + + + + + +
3 + + + + + +
5 + + + + + +
7 +F +Y +Y +F + _
Growth at:
10C +7 +¥ +7 n +' +
20 + + + + + +
30 + + + + + +
40 +¥ +' +" +" +" -
50 - - - - - -

* w @ weak reaction.
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Fig. 8. Morphology of the isolated Vibrio sp. cultured in TSA medium at 25TC
for 48hrs (Gram stain: X 1,000).
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NA six]o]l glojA A FF7} 20-30TolA & Ugsldoen, 10T W 40TolME
UZF 27} olefsigl et 50Tl A& Ugslx] aleh

Zh 232 @Sl iy HdsEd i ¥ =2 F¥L Fig 9 - Fig. 110 1
Ebd uie} ol FFol whel dgdel tid Aol dgou FFES AEEE
2~6x2] W#joll A A dgsigon A AdsEE x0Tt piE 5-108 Yol
A R, pH 7-80A URo] FpR Folth. ¥, Z FFE £ 20-30Tol
A AR WAL FFte) F Aol § Rolx| Qglrh
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Fig. 9. Effect of NaCl concenteration on the growth of Vibrio sp.

(medium: 1% peptone water, incubation: 24hr stationary culture,

temperature: 25T).
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Fig.
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10. Effect of pH on the growth of Vibrio sp. (medium:

1% peptone

water, incubation: 24hr stationary culture, temperature: 25T).
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Fig. 11. Effect of temperature on the growth of Vibrio sp. (medium: 1%
peptone water, pH: 7, incubation: 24hr stationary culture).
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4. EES £{LBK #ER

welH HdTY YA PP Table 5ollA et gt

Table 5. Biochemical characteristics of the isolates from diseased rockfish

and reference strains (Vibrio sp. and Vibrio anguillarum)

The present isolates Reference strains
Characteristics
RF-1 RF-2 RF-3 RF-4 YT-85116  YT-85805
Catalase + + + + + +
Cytochrome + + + + + +
oxidase
OF test F F F F F F
Indole + + + + + +
production
Nitrate + + + + + +
reduction
Gelatin + + + + + +
liquefaction
Gas from i = F - - -
glucose
Methyl Red test + + + + + -
V-P test - - - - - +
HsS production - - - - - -
0/129 sensitivity + + + + + +
Starch Hydrolysis + + + + + +
Arginine -~ - - - - - +
Decarboxylation of
Lysine - - - - - +
Ornithine - - - - - -

F: Fermentation
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M FF&= catalase, cytochrome oxidase® ABAMS}H glucosed WHHoT H
sisto] At2 AGIAL gast= BAbshA] it E A FF7} Indole, A2
B4, gelatine 3}, Methly Red(MR) ¥Fg, citrate o] &4 AL HAFFI} &
dolojoey 0/1299] Z44d& viehhddch 28y Voger-Proskauer(V-P)¥4-g,
ornithine WhgoM= M F571 S4& Vel HeL® HAbs]a] ¢dofrl
E3 M FFE starchE 7H4E8] 3t 2u arginined] 7HeEsjolidE &40lql
3 lysineZ} ornithine REMAIHAME &4 Uehiodct 3 2ag F322
73 &43hg F3)482 Table 63} rh

Table 6. Carbohyrate utilization of the isolates from diseased rockfish
and reference strains (Vibrio sp. and Vibrio anguillarum)

The present isolates Reference strains
Characteristics
RF-1 RF-2 RF-3 RF-4 YT-85116 YT-85805
Acid from

Glucose A A A A A A
Arabinose - - - - - -
Xylose - - - - - -
Mannose A A A A A A
Galactose A A A A A A
Lactose 3 = = = - -
Sucrose A A A A A A
Trehalose A A A A A -
Mannitol A A A A A A
Salicin - - - - - -
Raffinose - - - - - -
Inulin - - - - - -
Glycogen - - - - - -
Inositol - - - - - -
Dextrin A A A A A A
Adonitol - - - - - -
At Acid.
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Glucose, Mannose, Glactose, Sucrose, Trehalose, Mannitol, Dextrin M 3
7} 33t AhE 383t d Lt Arabinose 9] 870 ®IHEE HEE 4571 4t
& 474312 Yt

5 WMol MY WxE

B3 viAdgol ¥ HAFY Z4F Ao iyt AP AIE H2e Table 7
2 rh

Table 7. Antibiotic sensitivities of the isolated Vibrio sp. based on the

disc method
Concentration Strains

Antibiotics (ug)

RF-1 RF-2 RF-3 RF-4
Ampicillin 10 - - - -
Doxycycline 30 + + - _
Erythromycin 15 ++ + + +
Kanamycin 30 + + + ++
Nalidixic acid 30 +44 +4 +it +++
Penicillin G (10U) - - - -
Streptomycin 10 + ++ ++ +
SXT 25 4 - +4+ 44
Tetracyclin 30 4+ 44 44+ 4+

SXT (25 m&): Sulfamethoxazole(23.75 ) + Trimethoprim(1.25 .g)
Size of the inhibition: -: Resistant, +: <5~15 mm, ++: 15~20 mm, +++: >20 mm

5o wel chhe zloles oy M FF= SulfaliMel SXTL Nalidixic
acid ¥ Tetracyclino] 2 Zs4d& B9, 2 th22EE Streptomycin,
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Kanamycin, Erythromycin®] £A42 44 & Bt =8¢ A F3E  Ampicillin
2} Penicilin Goll= W& Liehdglct.

6. iR W
Zy|Ee1do], BFHF 16 £ 0.5 co, BFZ% 85 + 9 g) 100u}2]| & A28}
F2H(27 £+ 0.5 C % 201+ 0.5 C)& HdA AMPAH S AUA g Z2}= Table 8

2} g}

Table 8. Pathogenicity of the isolated strains inoculated to rockfish

intramuscularly at two different temperature

Experiment 1 * Experiment 11 *'

strains Challenge dose
(CFU/100g B.¥.) Fish number  Mortality  Fish number  Mortality
(died/tested) in 7 days (died/tested) in 7 days

RF-1 1.1x10° 10/10 100% 5/10 50%
RF-2 1.3x10° 10/10 100 6/10 60
RF-3 1.2x10° 10/10 100 7/10 70
RF-4 1.3x10° 10/10 100 6/10 60
Control - 2/10 20 0/10 0

* (Experiment I ): Water temperature of aquarium was kept 27 t+ 0.5TC:
s+ (Experiment I11): Water temperature of aquarium was kept 20 + 0.5C.

21T elel 4+2oiME F2UE ¥ 2Q%E HAAAZ Ushds] ARsida,
AYFEA 797AE Z FF A AUPoIM 1008 HALEE Uehidon, 20
T uglel £ FFAE F 44RE AN e Algstda, A
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27C U] oM 3.5¢ o2, 20T Wil o)M= 5¢ oldrt. wet
A E2E 4 FFE A42 20T R} 2429 27T Ueld Y F4
& Yehdon], = sialolu AlH F24A] dEol] WM, M 3 RN A
23 Y 4 Aol Al Hack

o]l Aol ol F2lHEE & AW WAL= FF3tdch

_27-



V. ¥ -

offie] AZdAY F viHele AES Yol EE o], YAl F 3jitofe
glol I €AY Zdol thdt 2z A¥E Walof ol27)7kA] @ AxaHgo|
o|3) HE 3 gt} (Saito 5, 1964: Muroga®} Egusa, 1967: Harrel &, 1976:
FHE, 1987: =t 88, 1991). Vibriofh Ale- ERYAQ HolM o}tz £
7t dot glem ctiffe| Vibrio anguillarunt 1 RAMZFSZ FAHEZ Qlrh
Vibrioff M+l EF4A ¢l B3l “grand’d GHAWOE 1712 BMEE
ZHA 3 glen, &FAdo] i glucosed WA o7 HIslA| gt gas ABAIS}A|
%3l catalase:= QAgoltt.” glal AoIslal alth(Krieg®t Holt, 1984).

T2l Vibriolh M ol Way ZARIEe] 3l Vibrio static agent
0/129¢] tidtd 44 & Vel en, Vibrio sp. & Vibrio anguillarum@
3t Ay XAIYE<QA  arginined| ZHeESolME  R4olfir  lysinexn}
ornithine ®&Ht AJHoME 24& Uehfol Bergey’'s manual R th=2FF<
YT-851162F #2 uHgAAE Uehigdout #H(1965) Y Muroga(1975)7} K.yt
sato]l P HAFA Vibrio sp. o &4, %8, F8E lysineollM zlo| S
Boct. E¥ Muroga(1975)= V-Pubgo| Vibrio anguillarum®} 71 §AFE & 14
Ste F8% ¥E8OZ Vibrio sp.v &4olel s 2L} Bergey's manualojj= V-P
o] FEE &4 B YHo8 Aol3A Bastx glch

el AlzhfRolA e g Mux|2 A AME JHsdE AESE
Vibriog2 Zgolold £2l8 AF& B5¢A wixjolA o] a|x|qt Arhu)
SshA F RIRICHILE, 1969)3L 3tQaL, Vibrio anguillarum® BTB teepol ¥+
aixjofl A F xjetx|gt 3% Nacl& M7Igt SS gH¥uix], MacConkey ¥HMujx|oAa:
zpepa]  Qd=tHMuroga®} Egusa, 1967)3L 3tgivh. =3 @R 5(1982)2 BTB
teepol, TCBS, SS, Endo ¥Mujx] F 6FF2 wix|& AHS-¥t Z 2}, BB teepol uj
Zlof A 713 ol Fokria dtgch & AYolM T BTB teepolvf|o A W&ol
F2 ML 7St BTB teepolWiR| 7} Vibriol Al78 Mejujz]g Ro|gg Ao
B2t



Table 9. Comparison in main characteristics between present isolates and

Vibrio sp. strains previously reported

present Bergey’s Manual V.1(1984) Yasunaga et al.(1981)
characteristics isolate

(1994)  Vibrio sp. V. anguillarum Vibrio sp.

Gram stain - - - -
Motility + + + +
polar flagellum + + + +
Fermentation

of glucose F F F F
Swarmimg - - - -
Oxidase - - + -
Catalase + + + +
Nitrate

reduction + + + +
Methyl Red

test + + - +
V-P test - + + -
Gas from

glucose - - - -
Growth on :

4C - - -

10 +"

30 + + + +

35 + + +

40 + t +
0% Nacl NA - - - -

3 + + + +

5 + + + +

7 + t - +¥
Acid from

Trehalose + + + +
0/129 sensitivity + + + +
Starch Hydrolysis + + + +
Arginine -~ - + + -
Decarboxylation of

Lysine - t - -

Ornithine - + - -

* F ! Fermentation, W '@ weak reaction.
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ILR(1969) = 719y siolA £t 3 A Wrtsta] ol w3l
deon, Wby AP FFo utel vtl2cia 3195, Tabata et al. (1982)2
sz e U FelArl 2 oo §Fol whe} ci=cia stgct whel
A o] dFoAN AWolZ Ry F2H HAdFS mxolHE Atz U3 2-7%<
HelolM Aehe cha FEE 422 Alg"ch EY Vibriol< wE pHollAl
3 Agicks A QAR TR(1969)= pHet Vibriol MTe H$&3AEe MY
=t wige o] aletr 2lo|7} gltin Rastgd, Ee¥H FFE 6109 t}
£ ¥ pHoll M & Ateke #Fefa B4}

sjatol i F WololA H2|¥ VibriolOEE Muroga(1975), Jo et al.(1979),
Yasunaga et al.(1981)©] Vibrio anguillarum®&, 2|3 Kimura(1964), #H
(1965), A#$(1968) 3 Yasunaga et al.(1981)°] Vibrio sp. & B 1%t o7} Q1A
gt Zu|Ee] VibriofEe] HelFdol iyt EaEs AY gon HF3I] felieioly
£ °oH71x] B39 upst gich

ool MW FEHE WE BHEEAM Eely 459 Z4F 42E& Bergey's
manual V.1(Krieg and Holt, 1984) Q! Yasunaga et al.(1981)o] B 1%} Vibriol
e g4zt ulasle] Table 90 2|ttt HeldS FEYUH U 4y
gakoll oloy A Vibrio anguillarum3} chiie] 8&Eo] UA|&tx|gt M-R, V-PAlY
4 argininext?§2} ¥r3¥HE F trehalosed] EsfolA o]z} gldem, EI =
ALgE #ut Ao 8 Wol Vibrio alginolyticusgl RAH Folgt Azts]x|ut,
ornithine W& g2t V-Pib-goll Aol A2E uehulch. ety olA7ix] &
€ 57d°| Yasunaga et al.(1981)°] {2l Vibrio sp. Y 4743t dAslL 4F
S4x FUNER Mt WetelolA W HaW s WY 4 e 2IE
2o HBd AEY YU Vibrio sp. YT-851161 TUHZ ¢ 4 Addrh= A
& B33He ule|ch

VibrioliS 3ol ZE3EA ojAle] ®o] oA &ul Mo Mt A
HE dodle AP LT F3h= HFLE ofFol wiel WE Fdol AIY
2to] 7} VeIl (W2} LR, 1973), £ UL 42 F o3 A3 A1
o]9] |8, 7] 9 AR=e wel ciEcta ¥ 4 9lAch

o] dFoM Aol ZHHHE AlRoli 692 99 21-22T gl oM
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2 7t flgou 7-8€ 3 27-28T Uil 142 Aol Artare] s}
Age Ae FUEAY Aol E Y HaKo] 420 ulzH We 7o) o
7hal BB YF Microcotyle sebastiscizt Tt 71 WF o] ofas} ebsja At
Bl 242 A7l o282 o7}l 7}E5 o] ojMe) Beo| kg Al
A Vibrio SP. 8] Ztge] F2 wWAlgclo g gk},
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V. ® )

1994\ 740l 8 Afolo] n427]0] Bl FRH WH HEES MY 7HFe
BABONA ARgFold Zu|Efo] HPY WFol UAst thgMAl Vo] Uof
ket

of A= oyt Ay WAF TS 9t Felwy, YEUY, yrpepy
433 A4 U WAL AESIAC

1. gole] ASH-olo WM M L BEoZ ¥ 2e¥ 253 & BIB teepol,
TCBS, TSA, NA B BHIA wix|ofA 3 &3t oLt S ulx| 2} MacConkey uj=]oflA]

€ W3k dsleh

2. o] HAHoT WY F UE APEEELE 3% U o3 pHE 7-80]¢]
o, 33y LxE 25-30TCo|qct.

3. el SXT, Nalidixic acid, Tetracyclineo] &< 44 Hoor}
AmpicillinZ} Penicilin Goll= VA& Uehdgict

4. 22E 474 Y8 20T ol FHYS vehden, 27T W2
Lp2ojMe e ¥dd& velilct

5. ool HAol BEEGAO| u|ILFFF Vibrio sp. YT-851162 YR8tz &
T2 BYx FUYOE o] o HUFE Vibrio sp. & T34}
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Bnie] A= MEESEF o]Fo] FAII o] Mol BME Y] 7] MRSE MO
1A NSt T4 BUEE = H 254EA RS A BA#E =yuch

J2|3 vpEl Folx AXE MRSl FA WS BEN RAWHE viEy
of 4l 01718 adH P E AFEA ZAE-UCEL EY P AR WO
3 BEE AT o)A aed, FY aad, HEA A, UEI 14d,
&5 24d, 3 a-drE BHE =3t

E FRste B¢ U2 Moz BRE sl B KERRE ERKEFRA
L23F £3d, 94 AP ERKEFRAHA 28 AYd, Fk H4FR o
THoAE U2 BME =20, NP BHEH =& & BARKEWRAR 2
A=, $28, AEel AFAAAE oS et 2o ¥4 opgd ol
M A F9EE sloiFd FRUA B#i=en BeduleAs aokgg
F3hch

_36-



	표제면
	Summary
	I. 서론
	II. 재료 및 방법
	III. 결과
	1. 양식어장 환경
	2. 발생상황과 병어의 증상
	3. 분리균의 형태학적 및 생물학적 성상
	4. 분리균의 생화학적 성상
	5. 약제에 대한 감수성
	6. 병원성 시험

	IV. 고찰
	V. 요약
	VI. 참고문헌
	사사

