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Fig. 1. The identification procedure of Vibrio sp.
isolated from larvae of flounder, Paralichthys oliva-

Ceus.
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Table 1. Sources of the isolated strains from flounder larvae and reference strain

Strains Sampled date Location Organ
FLL—9112 12/4/91 Namcheju, Cheju-do Intestine
FLL—9201 1/12/92 Namcheju, Cheju-do Intestine
FLL—9202 2/15/92 Namcheju, Cheju-do Intestine
FLL—9203 3/17/92 Namcheju, Cheju-do Intestine
FLL—9204 4/15/92 Namcheju, Cheju-do Intestine

Reference strain
Vibrio sp. INFL FH-8804

Hiroshima Univ.,, Japan

4. A HRRE

A{LSBE MIRBEE Sneath e al(1986)3
Gerhardt et al.(1981), MacFaddin(1980) % &4+
(1988) %o] 7iAlg wWol wel AHAsMH
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Table 2. Outbreaks of intestinal necrosis of the cultured flounder larvae sampled from fish hatcheries

in Cheju Island

. Days after Water
Date Location . Feed
hatching temperature(C)
Dec. 4, 91 Private hatchery
in Namcheju 18 18.0 BS, R

Jan. 12, '92 v 20 19.2 “
Feb. 15, '92 > 28 18.6 BS, R, AF
Mar. 17, '92 % 28 20.0 s
Apr. 15, '92 “ 30 185 4

* BS: Brine shrimp, R; Rotifer, AF; Artificial feed.
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Fig. 2. The flounder larvae infected with Vibrio
sp.. Intestinal necrosis was indicated with an ar-
row, and shrunken abdomen was a typical INFL

symptom.
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Table 3. Pathogenicity of the isolated strains to cultured flounder larvae after oral administration of

the rotifer infected with Vibrio sp. INFL group for 3 successive days

Strains Supplemented dose Number of death* Mortality (%)
(CFU/g rotifer) among tested fish in 7 days

FLL-9112 1.1X10° 43/50 86.0
FLL—9201 1.2X10° 40/ 50 80.0
FLL—~9202 11X10° 37/50 74.0
FLL—9203 4.1X10° 36/ 50 720
FLL—9204 9.0X10° 27,50 54.0

Control - 2/50 4.0

* The tested fish, 16day~old and 8.2mm in average length, were kept at 18.0~18.5T.
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Fig. 3. Morphology of the isolated Vibrio sp. INFL.
after culturing 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

reference strain(Vibrio sp. INFL FH-8804)

Characteristics Present isolates Reference*
FLL—9112 FLL-9201 FLL—9202 FLL—9203 FLL—9204 FH-8804
Gram strain - - - - - -
Motility + + + + + +
Flagella Single polar flagellum
Form Short rod
Growth on;
ZoBell 2216E + + + + + +
NA + + + + + +
TSA + + + + + +
BHIA + + + + + +
BTB teepol + + + + + +
MacConkey - - - - -
0% Nacl NA - - - - - -
05 +¥ ~ - - +v
2 + + + + +
3 + + + + + +
6 + w + w + w — _+_ w + w
8 — —— — — _— —
Growth on;
4T - — — - -
20 + + + + + +
25 + + + + + +
30 + + + + + +
35 - - - — — —

* Vibrio sp. INFL from Hiroshima Univ., w; weak reaction.
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Fig. 4. Effects of temperature on the growth of
Vibrio sp. incubated for 24hrs in BHI broth at
pH 7 adjusted with 1% pepton water.
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Fig. 5. Effects of NaCl on the growth of Vibrio
sp. incubated for 24hrs in BHI broth at pH 7
adjusted with 1% pepton water.
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Fig. 6. Effects of pH on the growth of Vibrio
sp. incubated for 24hrs in BHI broth at pH 7
adjusted with 1% pepton water.
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Table 5. Biochemical characteristics of the isolates from diseased flounder larvae and Vibrio sp. INFL

FH-8804

Characteristics

Present isolates

Reference
strain

9201

FLL —9203

Catalase
Cytochrome
oxidase

OF test

Indole
production
Nitrate
reduction
Gelatin
liquefaction
Gas from
glutose

MR test

VP test

H.S production
Simmon's citrate
0/129 sensitivity
B-galactosidase
Hydrolysis of
arginine
Tween 80
Starch

Casein
Ornithine

FLL—-9112
+
+

F*

P+ 1 b+

l

I+ -+

FLL—
F
~+

!

P+ +

FLL—9202
-+
+
F

P+t 1+

I ++ i

+
+

F

[ T T B

1

I ++

FLL—9204
F
+

I+

o+

P ++ 1

FH—8804
+
+

F

(I o T T B

| ++

* F ! Fermentation

Table 6. Carbohydrate utilization of the

FH-8804.

isolates from

diseased flounder larvae and Vibrio sp. LNFL

Characteristics

Present isolates

Reference
strain

FLL—9112

FLL—

9201

FLL—9202 FLL—9203

FLL —9204

FH—8804

Acid from
Glucose
Arabinose
Xylose
Mannose
Galactose
Lactose
Sucrose
Maltose
Trehalose
Melibiose
Mannitol
Salichin
Sorbitol
Inositol
Glycerol
Fructose
Inulin
Glycogen
Dextrin
Adonitol

R

FrR

g B

|

Fr e 10

I A R

P>

S A L

I

TR R R BT B R N B B

|

- N R R A B B

* A; Acid, W; Weak reaction.
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Table 7. Antibiotic sensitivities of the reisolated Vibrio sp. determined by disc method.

Antibiotics Conc(e:;gation Strains
FLL-9912 FLL-9201 FLL—202 FLL—9203 FLL—9204

Ampicillin 10 - - - - _
Chloramphenicol 30 + + + + + + ++
Erythromycin 15 - — - - -
Oxytertracycline 10 ++ 4+ ++ +++ +++ ++
Kanamycin 30 + + + + + +
Spiramycin 15 - - — — -
Novobiocin 5 + ++ + + +
Nalidixic acid 30 ++ ++ ++ ++ + 4+
Oxolinic acid 30 - + + - -
Sulfadimethoxine  0.25mg + - - - -
Sulfadiazin 0.25mg - - - - -
* Diameter of inhbition zone; —, resistant; +, 5—15 mm; + +, 15—20mm; + + +, >20 mm

V.1 & Sy tke M %(1988)0] AAR Vibrio

Vibrio B A7 EF8HH 9JR)o) B3t Sneath
et al(1986)2 “gram &4, ©9d ¥ 19
HEE 7R3 o, #8549 UL, gloucosed
iAo g RS gas= W4HEA @I cata-
lasee Yotk g Feojdn 3ok

o]f¢l wlHa|oWel Wi Yol Aol o
3 cadRE e A7t & Euso gl
th(Saito et al, 1964; Muroga and Egusa, 1967;
Harrel et al, 1976; #1H, 1987; ¥ - i 1991).
a3y gxzols] BEREEY dJTN A
B (FE, 1987; @+ %, 1988)« 18] B %o
£3] 8 JetdllMe o3 Eud uprt ok

ool AFEu FHu|FFAA HF(1988) Fol
Hug FERT 2 dshe $4, § o] WEEe
E4g 717l Awo] YA zojoll AYEIAT). ol F
YolzHe B4 Ado] ey, O FTFE
AMR-Ee] WA AES 3 23 AATFAS 2
fEfke] Aol Byo] BERBIES YUTLE
A=Ak oo R wFe] HEHH o

sp. INFL group?| 443} Table 4, 5, 6914 JEMH
A Bludte] e £EHol F YAEACL

e gelde Fesd, YE8H q L{Ey
RO R Mol Vibrio B NTASE Hol ERHIN
91, Sneath et al. (1986) ©| B8 Vibrio B Ald
V. damsela(Love et al, 1981) R V. salmonicida
(Egidius et al, 1986) 9] #Efkde 489 dxsln
e §Eo] dxjskA] ¥tk

Table 8¢ Ao HE FFEF FHatoje
g YA Vibrio B AT CEH 2, 1981; Muroga
et al, 1984; Ik - 9 1991) 2 v Ho|u AR
gPEoto] Ux)FtYt 1k Vibrio sp. INFL
group(38#1 %, 1988) #9] vl A E EE 54
71&e] Axtel YRFn AFEAE FYsnz
S8 gl HAENY Ee #4EF e F
plebEo] AFS Vibrio sp. INFL FH-88049)
Fdsy BaEA

B4 A fJFE FFAU rotiferd
AT A% o]l AFHAT] diFd A
T2 rotifer 59 HolMEE AR 3l s
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Table 8. Comparison of major characteristics between the present isolates and other Vibrio sp. strains

reported previously.

Flounder(INFL)
Masumura et al.

Present

Characteristics
Isolates

(1988)

Flounder Horse mackerel Milkfish
Sim et al. Hatai et al Muroga et al.
(1991) (1981) (1984)

Indole
production - -

Simmon's
citrate — -

Gelatin
liquefaction - -

Arginine
decomposition - -

Ornithine - —
B-galactosidase - -

Acid from
dextrin - -

glycerol - -
glycogen - -

mannitol - -

+W + +

+
+
+

+ o+ o+ o+
+ 4+ + o+

* W; weak reaction

e AR 33 F Uk A HoHEH
2o A9F ¢ WA Aojste] HFRAE €3
e gart vk Azt Ajojvjd 7Aoo
ZasE oY e A FEA Hol 4EY
AN Eo] AlFdteial A Zhgcy.
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The biological and biochemical characteristics of a Vibrio sp.,
causative agent of intestinal necrosis of flounder
larvae (Paralichthys olivaceus)

Jung Baik LEE - Sum RHO * Choon Bok SONG
Depariment of Aquaculture, Cheju National University

The diseased larvae of the flounder, Paralichthys olivaceus, were sampled several times from
a fish hatchery located in Cheju Island between December, 1991 and April, 1992. They turned
out to be infected with Vibrio sp. and diagnosed as intestinal necrosis of flounder larvae(INFL)
based on morphological, biological, and biochemical examinations. INFL was known to be caused
by the live food organism infected with Vibrio sp. The optimal growth conditions of the isolates
for temperature, pH, and NaCl concentration were 20~30C, 6~8, and 2~4%, respectively. In
the drug sensitivity test, the isolates were sensitive to oxytetracycline, nalidixic acid, kanamycin,

and novobiocin, but resistant to ampicillin, erythromycin, spiramycin and sulfa-drug.

Key words : Flounder larvae(Paralichthys oltvaceus), Vibrio sp., Intestinal necrosis
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