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Mortality of the Horned Turban Shell, Batillus cornutus Caused by
Vibrio spp.
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Cheju 690-756, Korea

ABSTRACT

Mass mortality of the horned turban shell, Batillus
cornutus was investigated using histological and
bacteriological methods. Some pathogenic bacteria
were isolated from mortal or inactive individuals.
The pathogenic agents causing mortality of the
horned turban shells were as Vibrio alginolyticus
and V. anguillarum. Laboratory experiment indicated
that optimal growth temperature of two bacteria was
25 to 30C and 3% of NaCl. Histological
examination of the horned turban shells showed
that gill necrosis is one of the major symptom of
infected individuals. It was believed that sudden
increase of those two bacterial agents due to
environmental change cause mortality of horned
turban shells.
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ArdA el Alxel &g g FH Aol AAHHEARE,
Atk WAl A o] u|&d Ak dfF FE AYAME T S
oA Holzm, oo =zt agle] A= s ch(Yoo,
1979). 23y $&o] Agets shAslel FAAe &
(Batillus cornutus)?t o2 sAgrezq ol
gogt B8 Fe A7 Ao ol H94dS T3
£ 2tglo] AAsHA 87HI = AAoldt o] $3d
oln] HAEUAY & AT FAH xS A H 3o
z3]g¢ 2edlE Ax A7 o4FHE wse Adz P
e AL FAsA Houo = 47 22 L slidedl =
2ale] HuAgow FA3 v, 2AFE F 53 o ¥
$17b AstAl &40 slide Aolle A0S @
Aol At A o8 FH ol##id Fi,
Z, == HAE Fo] Vibriod] a4 Age] At B
I (Elston and Lockwood, 1983; Jeflries, 1982;
Brown and Roland, 1984; Disalve et al., 1978;
Elston et al., 1981)7} 3l&°l vl 5e| AF= AU &
ghepAl Aol Al AAsta e 2ete] A sabe] 94
Vibrio 29 9% Ad 4= gz FHHe] 12 ddE
Fastza shdch debA slabe H9d AEE FAHE
Ao Azstd 54 zAsa, AT aeE 4 4
o AF FgA 72 HAFFE Fdsided, g
a2t ga|z2|stA e 2AHE 33

V= =

1. aeke] A3 2 AT

Ao o] 4d Ag: AFE YY@AF, A4 AA,
BE Akx], o]&, 4tk F)o A oA AAA dY o
scuba diver7} 19854 79 %E 19874 4¥7kx] # A%
A, nA Aol A, AZg A F o Aee ®2ES A
et A" 2etE dSAAbe Yo A¥Ad= it
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sto] Aztg AAR F &, oibvl, WA REoE Ad
3}a2 zt ¥2& nutrient agar, 34§ #7}3 nutrient,
cytophaga agar, 3% A49-¢ A7 nutrient agar ¥
4%9| Az e =@ oL 30CA 24 - 484
zk wjekstgde}. ok F dl4E #H7bE nutrient agarst
3% A]ge] #7bg nutrient agar WA EF Yehds
2%9 Ale £

2. Bl 43

2% 2@ 3 a2 4L P& F A B)
19313 o § #78 S| sl et 2

F5E 4
=l
3

1) e 2 Gram gA4A

1.5% NaCl¥& 7}8 nutrient broth$} nutrient agar
Wjxlel] wjoFgt F AaAEe|ZAF FAvHLz FAINA
2] Gram g4& 33

2) =3 4448

(1) A&2=A38 : 1.5% NaCl¥& 7} Nutrient
Brothu]z]o] Exo] W3lE 2] & AxY FAHS
HEste] 10T A 43C7HA] o8 &= 3elA 24 - 28
AZb ek F A& QL8 s

2) Y44 2 4% A A9F¥=E : Nutrent
brothe] NaCl¥ 0%%E 11.5%7t# 498 F==2 738
F FAEFTE 0.1 m¥] AFsH 30 CoAA 2447 o
ok F AKFARE FASGA, HAHAADFEES 647 W
ok% b u| A A (Spectronic 20)F °|£-3l4 420 nmel
A FFE2A FA35

(3) 4% 33 pH : 3%9 NaCl¥ 7}3 nutrient
broth® pH 494 1170 243 ¥ 49 0.1 ml¥ A
F3te] 30CoA 6417 v ¥ F Fu|4A = 420 nm
A4 FF==2 FAs .

(4) 0/129 Phosphate 2 A 7H$A
Vibriostatic agent$l 0/129(2,4-diamino-6,7-iisopropyl
pteridine)®} carbenicillin, cephapirin, chlorampheni-
I, erythro- mycin, penicillin, streptomycin, tetra-
cline ¢ FAA diF FedS dotrr] S5t
1.5% NaCle] #+% Muller Hinton #j#|o] FA#3F%
i d¥ez =98 F 4] FA4A diskE Fob 244
7b wjekgt F Ajgo] dAl® A2 E micrometer: %3
&gl o},

(5) Hemolysis ¥ Coagulase A ¥ : 2|79 23
Azt ¥4 L okolny] $)5te 1,5% NaCle 7}gh
tryptose blood agar base(Difco manual, 1977)¢l] A}
wo AHYTE FAHoz hslo jzlz Agsigod

30°C, 48417 wlokstgd T, £ Alzte] 3 2 mlo] ¥
& AFAA 33C 3jelH e g BAsg

(6) A3tstA AAAY : Krieg. and Holt(1984)°l
oz} offigt 722 A¥E Wk A FHiea|eAg
swarming, arginine dihydrolase, arginase, catalase,
oxidase, D-glucose2¥E° gas A4, Voges-
Proskauer A3, 44, uei F3 L-arabinose,
sucrose, D-sorbitol, acetate, butyrate, isobutyrate,
caproate, caprylate, pelargonate, glycine,
L-arginine, ethanol 59 °] 442 A¥3ssi.

3. ¥ 4914 g4 d
1) TAA =

gl Zrde A7) fElA wEs aeE AA
AbgatA Y, kel opztn] FEYE HrlslFEAY =&
A, B #3% 1.5% NacCle|] % nutrient broth ¥}
of 7t7t 2447k wjFst ¥ Ag-skqd o

2) vy 4 23

80 L $3o Fzo 273 &2 10744 E Y3 #
500 ml¥ 9 WE g, T2 WE iigle] ojyju] FZo
€ 7} F 23-25CE AT F 7€ AAFEA AA
Hog A% 4dE Hiasg.

3) 9513 7Y Ae=RE AFEe

Ao Age Ax Ay sty FUdAFY Hd
oARE Felslr] ¢t FHEz 2wt 2AE A}z
1.5% NaCl€ 7}3 nutrient agar |#| ¢l £33}e] A&
& Ax=3stgldh

4, W) zA A x4

7t 2|l A A7 FYo] F3] Dol & FellAM 10
WA 4 otzlu] & wWel o] 1 cma7|2 #e 4] Bouin
2A Ao do| 2447 14 F A< paraffin A\
g 5-6 )me A5AHL ENT NS dukzz T
%z& as}r] 9% Hansen's hematoxylin® 0.5%
eosin®Z WG IH AFE Fdur] $fzho
Giemsa 94 3te A oprir] 223} vl i
stgl ot

4

L FA7e] &zt 9 37 &2=NE9 A £
st A AR o] FAR 2o 7 2xo2R
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B AlFe 22§ A= A3} NaClg #7H¥ nutrient
agar WA 4 #4E H7l¥ nutrient agar ¥z el
A7t FAHA e 2F9 doldt Ad B M2
HqAste & Fo] HHgL ofF F MaE ¥AFHA
obe F Fo A ofd Aee et A Aol
= olo} 4 Rl ). Cytophaga agar WA 4ol
Cytophagad] %otz Az AHAHA A=E ¢
zaigich &H AFFAA LA E 2o AT
Ao AFFAA AxE A e F T AL
T4 2o £ A

Pt 2 orfe rl

2. B A4

e o Gram GHAE Yol A}, A U A )=
oAl wieFst F st gl AzRwA 4 DRyt 9
Helg 2 Gram A9 A= S4lsdd

A FFE 14TCdA 43T AtoldlA AE3AL B #5F
= 144 38C AbojelA ARk A, BEF B
143 A = 25T-30C Abe| At

A #F9 UYAdEEE 0.3-11.5%¢ F& Bglew B

Zz2L 0-9% £ u9d. HHGFEE A B #F
2% 3% =4t

52 A pHE A, B #F EF 7-84e st

0/129 9 A e 3 744 APA}E Table 13
72bch, A F39 7% CB 100(carbencillin 100 y)ell=
2hd e Y-S Jelglz C30(chloramphenicol 30 7),
Te30(tetracycline 307), 0/129(X3}84) ¢o= 73
444e Jehidg. BEFFY A+ 0/129, Te30, C30
o #AM=z e Jdehldd. F #F F3] vibrio-
static agentel 0/129¢]%= Za ZhpAdE depi R,
penicillin (10 unit)elE 43 AP S debsid

1.5%9%} 4.0%¢2] 4-& 3718 nutrient agar M{Z| ]
A9 swarming®@4-< A #F9 A 1.5% A
A delgont 4.0% Al Htes 253
2 B #3¢ A$E ojd A% swarming 4o 3
= 2] ookt

A%+ hemolysis % coagulased| ¥4l ey BE
z= 2xo|gt}. arginine dihydrolase 52 E&A4kel
sk A% AzE Table 29 73t} Voges-Proskauer
A8 (acetoin and/or diacetyl A§4h¢ A¢ A, B ¥F
BE 48417 wjokFel] Aoz Jeiged WAL

HE2 Hol A F571 o 4 A€ vy f713%

& o] 44 A¥A3E Table 33 2

3. weldel ad 7 2 A Axe)

o

97 ZAATAA A B #F EF H94E deby
W 2% A 237 o 2% 994E dehidle A

lo

A
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Table 1. Sensitivity against 0/129 and antibiotics

Strain A Strain B

’ (V. alginolyticus) (V.anguillarum)

Antibiotics” —rran nAibition
diameter List diameter List
(mm) (mm)
0/129 23.25 3 26.6 4
C 30 27.5-28.6 1 31.7-35.9 1
Te 30 22.4-25 2 28.4-37.33 2
S 10 22 4 23.3 5
CB 100 0 16.4 7
E 15 21 5 18 &)
CP 30 11 6 30.45 3
P 10 0 0
" 0/129:2,4-diamino-6,7-diisopropy!  pteridine  phosphate
saturation

Solutions— C 30; chloramphenicol 30y, Te 30: tetracycline
30y, S 10; streptomycin 10y, CB 100: carbenicillin 100y,
E 15 erythromycin 15y, CP 30: cephapirin 30y, P 10;
penicillin 10 unit

Table 2. Production of extracelluar enzyme

Strain A Strains B
(V. alginolyticus) (V. anguillarum)
Arginine dihydrolase & +
Oxidase + +
Catalase +(weak) +(weak)
Alhinase = =

Enzymes

Table 3. Utilization test of carbohydrates

Strain B
(V. anguillarum)

Strain A
(V. alginolyticus)
T

Carbohydrates

L-arabinose =
sucrose +
D-sorbitol =
acetate = =
butyrate = =
caprylate = S
caproate 5 -
pelargonate
glycine
L-arginine
fSymbols :

+ 4+ +

+ + +
[

+, positive —, negative

F39 iAs JE 2288 A4 a2t Ble &
zo AL de] why HAL Fig 1% A =3 <
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Fig. 1. Mortality of healthy homed turban shell after
inoculation of qill extracts of Vibrio alginolyticus
infected horned turbanshell. Group A : Inoculated
with lysates of infected homed turban shell.
Group B : Inoculated with the extracts from two
infected horned turban shell. Group C
Inoculated with the extracts from two infected
horned turban shell.

dHew gz szt RE FAFFY AT A=
g Azt oj| A A B #F 25 AE Hiuo

4, azkza)e) WelzA ey 24

1) 229 ot7tv] =

2eE TRY U4 $ERY oblule WA ARE
$ol2e el 180° dHAAe Slsle] Yol 4
3o B3 SEclls Haisle] #3 obuw 2R
. azhe orbuls dAE 4T e A2 dre 4%
ot W% Hel Raxo] g ebrtvlel A At obt
o5, gud osl dAsel dodd BFHeEA

715& 3. &g opyiule Aleddoz 4y
7-8 cm9) 4k A¢ Zoj= ¢ 5 cmel o] Ech

ate] EFAEL F2 oprfu|dA o] Fejx|n ¥}
g Euto A x o] FojFle] A rh. e EFE T
ARE Fal w9 st g5 Wel de oivle
e E3) 3Fsbze] wghe] o] Fo|xch(Fig. 2).

of7bule] =z A FzE MM z: HATE|H
op7buj o] Mgk ojrjujEe ROz F HAd
v 7 do| A7 A SlojA dl$e £¥E Feo. ¥H
ofztulie] Mehi ofprjujufst Ui Rel= ofrfujutde A
Tw} ZbolyluldFo| 3l Zeopriu] dF £2 W T

S o2 zEa: oprjue 9L @FY IFYH=
E'i“l‘,’d u ofsjujutt FR opylue] ITFAdE w2

TS o)FE FYUTFEE e TFVFY &S Fo|X

%ldrmg. 3).

obztn] o] F2 T FAEFY HYRu|AZelA
g HAAlel] o3 #ef gle] oprjule] Bz} FTFAELo
7)o g},

2) Ao Seb4 HAY

geo] gz Rago] Hojxl 22k 2 A d3tlA
AAste] A7-E wojd F Ry o 2 AU F
A Az opyivle W WAe] FHFE LA
A Q) aete] opylule AMT A glev s
9 opztule FAMoz Azt FHAL o) F vl
o] &% ofe} oprjv] zAle] Astst o] 2253
7h BEHog vgegon WA I3 A W< ofr}
o ZWge & 4 st W FARE 540 9
ojx o7 ow g A Ruldd HUAFHR 9
& il vhe HAE & 4 Ui

Fig. 2. Normal gill tissue of horned turban shell. (H-E stain
x100)

Fig. 3. A vertical edge of normal gill tissue on the horned
turban shell. (H-E stain x100)
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3) W =24

AFe ob7bulg Aekyel olrlvssel $atste] F
iue) Edol suke AR WS 4w Fo A
of A3SUA EFATIZ Y AP} ebte
o AEdels 3974 24 o E¥Se Giemsa
daste] Aoz vehgoh st FAlel ohrbulas
Mk oprlulatshe S Nde 2R mops oFge
o, 43 SEANE FEIET AT 471 S
dA RulgE0 Frhse] ARe opjulue AAT of
spolge] dekpel fatel dolyteh 3 ¥elde ¥
of HARAT Fed AgzA] WU FAH T
zobel ofrbulutat Yelst RAYoE A HFHUA &
s oS AsEe] HAHez Wde dojutm o7
& 4ol FA3 obrbvasl 1% i £ dtFE
a). Wae) stdjs} tie] elrbvjael Fakst ¥z ob}

Fig. 4. Gill tissue of the horned turban shell infected with
Vibrio sp. (H-E stain x100)

Fig. 5. Tissue necrosis on vertical edge of gill of the
horned turban shell infected with Vibrio sp. (H-E
stain x100)
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slzzle A es zA3Azk Pslsl delstet A
ol S8 WARAL ohrluelA T ok Aol ok
2 opbul2e AslAES} dFRAE B2 & U3
2, A% W BEAdE 249 Yed PRdgel UL
WAL 4 stk Azl G ebiule A¥e W, ¢
Bst Hae] AR, AE FAE Fo| avke o
A A AEA obhvgel FHdew A7E7 dE
of A Aske AF S da Pk FA=el &
Be A FA8 F7E Ae= AzAd 29 Ad
Fol olrulwe] 2237k delgtriehe A% Wue A
ol dojun ohm wekeA g Auz AT} F
s WRALE doA s el2x gt A A
A% g4 dckFig 5). 22 WelzAges ¥ o
obrbulol Aol nFd ez 4FHE ¢ 4+ Ui

il =

A WE aghd HAR AuE Ao 22
2els) » Az A% zxe A dAde] v, o
Z2]& o]§29 WH#e Cytophaga AFE Ad& £
3l cytophaga agar WA =43 A3 A=A A
of Relfx| ¢z Agoly 47t £ nutrient agar
Aol Me @ Fo Ags B3 @ vk o] E Al
g3 g spA duAEE Fated &g HAE ddol
Vibrio A2 ¥ Aol o3 Ao FHIA o%
AFg A 2o 3oz rdAA 2 A P44
& deile F F9 Aol Addsgdd. Krieg and
Holt(1984)F 7|Fo 2 Hed, Aejd A¥ #Ax AdF
+ Vibrio alginolyticus® B+ Vibrio anguillarum
biovar 122 FA3tdch. °|E V. alginolyticus?t V.
anguillarum® A4 el AA 2 ZhdAZ] F U
g azle] z2z|oA AL E A= v T4 Beld AA
2 o] 50| ate] Wl 2HA WALz A7H

o] ¥ Zo ey 54-& Krieg and Holt(1984)%} #
o Fdsigey o FRHA A FTL Ao EAF}:
o] Bolstgich WHLES W+ V. alginolyticus 7}
A x4 V. anguillarum®.ch 5C A= £ Zlo| 5
Aojglom WgHHEEE 25-30C9 F& 1wl v A4
A4 FoAAE o] AFsts A7 o5 wE T4
& 2y Aoz Ja=d,

WAl dEsE V. alginolyticus®] 7% 0.3-11.5%2 &
& yehde] 0 - 9%9 =& 24 V. anguillarum¥ch
A3 W & Bo|x glo A4 g FAME GEF
EWsle & 4% i g AEE £ 9lS ez £
Add. A-AGdEEE F F EF 3% $2& ded
BEo dfug oft W dFEdA & zztoz ¢
Ao A% £59 folol A% W oF AT & FAY
Aoz FHHAct A%AA pHE 7.0-8.08T& Yehulof
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A A4 H42 ¢ pHelA & A{soz pHI} ¥
2H 3e %49 w4 o @ FAe] d4ddd

3H 0|5 F Fo| AH|F-L vibriostatic agentdl 0/129
ol Aets 7H4AE Jehldenzs HYHA Vibriods
& 4 ek

$ Table 19 vehduiel zel V. alginolyticusyt
V. anguillarum 55 o 7k A FelA
chloramphenicol¢|t} tetracyclines] ¥4 A5 3)E
2 uhewu} g3 42k chloramphenicold] °F§A4|7
WAzt s2gexe] AYE A& s Az A7
t}. V. alginolyticus= carbenicillinl d3 Zr44<E
ehlx) o= ubdel V. anguillarum®] 79+ @ ¥4
Aol wlElA ekshubel 74 S delllE Aol € 2l A
o] ExAo|glon ¥ F EF penicillindle $AT WA
& 3o GramsA A7 SAE Z el F3 904,

284 ARAE V. alginolyticust A9 HIETE
gajats 8¢ Bl Wi V. anguillarume $3314
2ign F £ ¥ YL $IAIAE EIdA 2
Y78 £343) Vibrio sp.& AFAd FA A3 54
Uelx| eheohes RI(ibk, 1967)€ ©lFo] Hot V.
alginolyticus® E5el EoE 4L dehla] ue
Aoz A} YANAFL 3§ & dax gz A4z
.

oele] AzpstAel AP A3}xE Krieg and Holt
(1984)% dj32 2 Ax| st okzke] Aol #32| Aol
o 7]9shs Aog fddd

A Ao A AT HE oo 22T F F AL
o Az age dF AEAR ARE & 9 V.
alginolyticus7} V. anguillarum 2ct © 7% WA44E
Jehyglon $A43Fe $x0 o 9 WiaeE A7t
9 o W FdAFHE depe] FAF WAAAE <
At S)xlo] ME 27}t d&4S o W 7rdE 24
72 Aoz Azkdd. H o/ F A #dE 229 =
212 op7ju] 2 yE W slo AF Y. AL o
Eo| A%, 75 E FAE A dAMEE Aoz
AzbsE =), oy Zzle] WHMEAE V. anguillarum
29| Vibrio A%9 Aol Zd=e] vibriosisE 427
ool 2 Hwizt A9 fAsHA dehtz USIE et
al., 1979).

V. anguillarumo| &z2tel] H44e| e B+ oH4
7t gl Wae], 2o § ofFu F, FH T olvHF
of AL FEANGAY, 53] dFHez Fdel 4F
#it}= 27 (Anderson and Conroy, 1970; Crosa,
1980; Disalve et al, 1978; Elston and Leibovitz,
1980: Horne, 1982; Nottage and Birkbeck, 1986)%
o ko] slgol nlFo] Aol F3 HEAAE depd &
dckz iAot

V. alginolyticus® 94 el ¥UAE depiics

wps opx flou ME(Haliotis rufescins)elv 71Z7)
(Atrina sp.) ¢ olujsid Zddcs Ei(Elston,
1084: #k, 1967; Tubiash and Leifson, 1965;
Tubiash et al, 197005 ¥ o &z YL
Yetd 4 sl Aoz dMdr.

Fyxos ¥ w zZzt zed HUANE del= V.
alginolyticus$t V. anguillarum biovar 12 34 %l
Azs3 AZE cges o] Hof govd F F AT
o] FAxz ZA3 aehaide BAwste B Y9
Ay 2 2abael Ak 89le] Falo| #HE&d uf o]
fas e Aoz G

@ %

kA Ao A A AY AR Ao x2E AR
294 AFe B3t o) AFF ALY A ¥4
e Jehll= 5 F9 Aol dztd He|, AH AE
< #% A3} Vibrio alginolyticus®} Vibrio anguillarum
piovar 122 $A4HL oF F F AL F9
25-30C B3oA b4 2 A8z, dEs=Ec e
B o7k 3 3%Ue7t A YKEEADG. °lE FF
o] Algol AshA 7Zdd zehe ortule FAAzE dojy
= Aoz Y. T F AFY FA=d FA43% 27
A o] AWl 2 FYo| A4 F HFAHA A &
ole] Ao 249 w o] g Aoz FAHAL
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