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Abstract - Recently, mass mortality of the young abalone Haliotis discus hannai has occurred
in commercial seed production farms in Korea. The mortality rate was above 50% of the total
cultured organisms in the farm, and the shell length of the moribund organisms was about 3cm.
The mortal phenomenon was that the young abalones were weakly scattered on the bottom of the
pond from the attachment matrix, or that they could not be moved back to their normal positions.
The diseased farmed Pacific abalone had abdominal edema. From the edema in the moribund
individuals, three bacterial strains were isolated and all the strains were identified as Vibrio
harveyi. These strains were compared with thirty six strains isolated from the fish. The results was
that the Vibrio harveyi from the fish were sorted into genogroup A or B; however, the three strains
of the diseased farmed Pacific abalone were sorted into genogroup A and the new genogroup
C. The identical mortality and pathological symptoms of the naturally infected organisms were
reproduced by artificial infection with WA AG-1 and WA CS-5 strains. The LDs) of WA AG-1 and
WA CS-5 were each 1.0 X 10’ cfu animal " and 1.7 x 10° cfu animal .
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Fig. 1. The characteristic symptoms as a blister (arrow) on the
ventral muscle of diseased young abalone, Haliotis discus
hannai.

Table 1. The primer sets for the detection of pathogenic herpesvi-
rus in the abalone

PCR primers Product size

AbHV-16 5-GGCTCGTTCGGTCGTAGAATG-3’
AbHV-17 5-TCAGCGTGTACAGATCCATGTC-3'

522-588 bp
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Table 2. The primer sets for the detection of the pathogenic Xeno-
haliotis californiensis in the abalone

PCR primers Product size

RA5-1 5-GTTGAACGTGCCTTCAGTTTAC-3'
RA3-6 5-ACTTGGACTCATTCAAAAGCGGA-3’

160 bp
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Table 3. The biochemical characteristic of four isolated strains from abalone, Haliotis discus hannai in comparison with reference strain of
Vibrio carchariae (ATCC 35084) and Vibrio harveyi (ATCC 14126)

Characteristics Present strains V. carchariae V. harveyi
(4 isolated) (ATCC35084) (ATCC14126)
Gram - - -
Motility + + +
Luminescence - + +
Growth on TCBS G Y Y
4°C - - -
25°C + + +
37°C + + +
Oxidase production + + +
B-galactosidase - — -
Arginine dehydrolase - — —
Lysine decarboxylase + + +
Ornithine decarboxylase + + +
Citrate utilisation - - —
H2S production — —
Urease production - - -
Tryptophane desaminase - - +
Indole production + + +
Acetoin production - - -
Gelatine hydrolysis - - —
Fermentation of glucose + + +
Mannitol + + +
Inositol - - —
Sorbitol - — -
Rhamnose - — -
Sucrose + + +
Melibiose - — -
Amygdaline + — +
Arabinose - - —
Reduction of No3 — No2 + + +

o] WEE T (Fig. 4a). 23F4 (digestive gland) 1<)
g2 A= F7o] Fe uhSo] THE oM (Fig. 4b),
A Ao TAMY Bt the Bateglon A

Ao 5 F-go] AT (Fig. 4c).

n:°1L' l-)- mb'. o

g

A 391 oY AR YT WA B 4T F 39
A Aol ot gAte]] Bt Az A FHE U EAY
of = HALE Yo7l WUAT} V. carchariae = V.
harveyiZ 9}& 2l v} Qlt}h (Nishimori et al. 1998; Sawabe et
al. 2007). ©] @& ALY s Fof AAsts do=A 4
A £27F HAe dou, dAg 230 FAHY ohget
g A2 AdEol HfE F= A2 dEA U
3] AR Aol QA= A AAFCRE g do)
I 1tk (Muroga 2001; Austin and Zhang 2006).

2 AFA Al A& ARE Al 2ARE A5 90%

_{lm

olFe MA=FE Algto]l EHULH, 2F HEHZLR
7rol BAE dF7t V. harveyi2 40| A F Ao, A
A FAROH ABe] A} e AT HRoEy
B 2 Zo] 44 HelE AU 239 B ) 4B O o
ALY @ 10] V. harveyioll 913+ AU 7Hs/dol &t

2 F& G508 AE AHEo] s dovl= F
S+ AN dd IEEHH 50% o442 HARE 4ol o
7} @ttt (Nicolas er al. 2002; Sewabe et al. 2007; Jiang et al.
2013). & @2 F2 359 2 457 697 2 517
2l 99 Foll 50% o] i HAE dooha EHA
Ao (FA] FAorl AH), & AT 2AF 7IZE Foll=
9 Follwt di=F FAb A4S AT = . Al7lo] o
£ V. harveyioll 9% g S HHUAE Xstd o
W AR njRo] & o, A& A @FoA= 98 Foll
TEARAE 8l 23] =dfjop & Aoz B

V. harveyioll ZFEE AB A 270l 1 FA4o] €A
HEEHA Fout, gAapzh dojur] Alzstd wjsko] 4
8] F7Kgth 53] 29 AT ol ot s 429



674  Jin-Do Kim, Myoung-Sug Kim, Kyung-Mi Won, Jeong-Wan Do, Deok Chan Lee, Sung Hee Jung, Se Yoon Jin, Nam-Sil Lee and Miyoung Cho
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Z+EIth(Kim et al. 2005; Marie et al. 2009).
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Fig. 2. The diagram of genogroups between strains from the aba-
lone and reference strains from the diseased various marine
fishes. The represented strains in the red quadrangles are
isolated V. harveyi of the present study.
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Fig. 3. The mortality of abalone after artificial infection with two strains (a: WD AG-1, b: WD CS-5) of V. harveyi for 12 days.
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Fig. 4. The histopathological changes in the major organs of artificial infected abalone, Haliotis discus hannai (a: Inflammatory epithelial cell
(black circle), b: Epithelial ulceration and hemocyte infiltration in DG, c: Infiltration of eosinophilicgranular cell in DG (black arrow)).

o 28 Yo 525 2 Z 7
o i3 et 85 e U a8 4 Fa
0

zaow et

2 o AE =k HAE Y A& TH FA
ofj Al WAYSFATE F2 ojd HEY nig] = AA AR vt
2] %9] oF 50% ool 0w, T 27 2 3em AFG
U wlARe] @S ol o] R Az RE Herslol
ol o] vfete] 28 WAL, HAAR Aefeln 2az
dojubr] Eakqiet. o]t AL HEE I5o 25
Pt = HEed EAS Yl A 239 A
FO2HE 3719 o] Z2|H 3 en, 0|52 16S 1DNA &
71 B0 S8l BE V. harveyiZ FE Th EZE ©]
=& olFoIA 2E V. harveyi 36719 #EH A71AES
H 3 BA% A}, ofFollA &2E V. harveyi=
a®t b2 FEE, A& £ E 3¢FE genogroup a
2} M2 genogroup ¢ &3t 15 WA AG-13+ WA
CS-5 & A7 A& 9 AEAx] 43, A e
AL 22 5 9 He| 2253 S-S el EA 31]*}
slgon, I ¥ (AT Zk2F 10X 10° cfu animal '
1.7 % 10" cfu animal '©] %} T}

genogroup

Al Al

o] =RL2 20174 FYLATEY SAPER Y
F(R2017064)8] Yoz S5 Axduct,

¢

re

At

REFERENCES

Alvarez JD, B Austin, AM Alvarez and H Reyes. 1998. Vibrio
harveyi: a pathogen of penaeid shrimps and fish in Venezu-
ela. J. Fish Dis. 21:313-316.

Austin B and XH Zhang. 2006. Vibrio harveyi: a significant
pathogen of marine vertebrates and invertebrates. Lett.
Appl. Microbiol. 43:119-124.

Chang PH, ST Kuo, SH Lai, Hs Yang, YY Ting, CL Hsu and
HC Chen. 2005. Herpes-like virus infection causing mor-
tality of cultured abalone Halitotis diversicolor supertexta
in Taiwan. Dis. Aquat. Org. 65:23-27.

Fukui Y and T Sawabe. 2007. Improved one-step colony PCR
detection of Vibrio harveyi. Microbes Environ. 22:1-10.
Hooper C, PH Smith and J Handlinger. 2007. Ganglioneuritis
causing high mortalities in farmed Australian abalone (Hal-
iotis laevigata and Haliotis rubra). Aust. Vet. J. 85:188-

193.

Jiang Q, L Shi, C Ke, W You and J Zhao. 2013. Identification
and characterization of Vibrio harveyi associated with
diseased abalone Haliotis diversicolor. Dis. Aquat. Org.
103:133-139.

Judith H, C Jeremy, D Linda, G Les and T David. 2005. Bacte-
rial infection in Tasmanian farmed abalone: causes, pathol-
ogy, farm factors and control options. In Asian Aquaculture
V, Proceedings of the 5" symposium on diseases in Asian
aquaculture. pp. 289-299.

Kim BS, SJ Yi, SM Hwang, MK Lee, YJ Park, KJ Song and
MD Huh. 2014. Myopathy in clinically healthy cultured
abalone Haliotis discus hannai. Kor. J. Fish. Aquat. Sci.
47:174-178.

Kim TH, MH Yang, MK Choe, SJ Han and IK Yeo. 2005.
Physiological studies on acute water-temperature stress
of juvenile abalone, Haliotis dicus hannai. Kor. J. Fish.
Aquat. Sci. 18:7-12 (in Korean).

Marie AT, B Olivier, LG Nelly, H Sylvain, LN Jean, K Marcel

and P Christine. 2009. Influence of temperature and spawn-



676 Jin-Do Kim, Myoung-Sug Kim, Kyung-Mi Won, Jeong-Wan Do, Deok Chan Lee, Sung Hee Jung, Se Yoon Jin, Nam-Sil Lee and Miyoung Cho

ing effort on Haliotis tuberculata mortalities caused by
Vibrio harveyi: an example of emerging vibriosis linked to
global warming. Glob. Change Biol. 15:1365-1376.

Miller LC and ML Tainter. 1944. Estimation of LDso and its
error by means of log-profit graph paper. Proc. Soc. Exp.
Bio. Med. 57:261.

Muroga K. 2001. Viral and bacterial diseases of marine fish
and shellfish in Japanese hatcheries. Aquaculture 202:23-
44.

Nicolas JL, O Basuyaux, J] Mazurié and A Thébault. 2002. Vib-
rio carchariae, a pathogen of the abalone Haliotis tubercu-
lata. Dis. Aquat. Org. 50:35-43.

Nishimori E, O Hasegawa, T Numata and H Wakabayashi.
1998. Vibrio carchariae causes mass mortalities in Japa-
nese abalone, Sulculus diversicolor supratexta. Fish Pathol.
33:495-502.

Sawabe T, S Inoue, Y Fukui, K Yoshie, Y Nishihara and H
Miura 2007. Mass mortality of Japanese abalone Haliotis

discus hannai caused by Vibrio harveyi infection. Microbes

Environ. 22:300-308.

Soffientino B, G Todd, RN David, LS Jenniffer, M Michael
and GC Marta. 1999. Infectious necrotizing enteritis and
mortality caused by Vibrio carchariae in summer flounder
Paralichthys dentatus during intensive culture. Dis. Aquat.
Org. 38:201-210.

Wang J, Z Guo, J Feng, G Liu, L Xu, B Chen and J Pan. 2004.
Virus infection in cultured abalone, Haliotis diversicolor
Reeve in Guangdong Province, China. J. Shellfish Res. 23:
1163-1168.

Youhei F, SI Saitoh and T Sawabe. 2010. Environmental de-
terminants correlated to Vibrio harveyi-mediated death of
marine gastropod. Environ. Microbiol. 12:124-133.

Zhang XH and B Austin. 2000. Pathogenicity of Vibrio harveyi
to salmonids. J. Fish Dis. 23:93-102.

Received: 6 December 2017
Revised: 13 December 2017
Revision accepted: 14 December 2017



