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ABSTRACT

Our previous findings revealing that Karenia mikimotoi toxicity might not be potent enough to cause abalone
Haliotis discus hannai mass mortality necessitated further verification in more scientific ways. Focal points were on
exposure extension and use of replication and harmless flagellate reference for valid comparison. The exposure
lasted 2 days with a daily solution renewal. Harmless Tetraselmis suecica were additionally tested as a reference.
All the tests were duplicated. The key methods otherwise mentioned followed our previous study (see Korean J.
Malacol. 35(2): 87-92). Results were clear-cut, harmless or harmful. K. mikimotoi at 2 x 10* cells ml™ together with
the two references, seawater and T. suecica at 10 x 10* cells ml", were harmless all the way throughout the
exposure, while a reference, Cochlodinium polykrikoides at 5 x 10° cells mI', was markedly harmful. C.
polykrikoides damage was statistically significant from 12 hours after exposure (P < 0.05). These data are highly
suggestive of lower damage potential of K. mikimotoi to the abalone even though something uncertain and thus
needing verification are still existing.

Key Words: Karenia mikimotoi, Cochlodinium polykrikoides, Damage comparison, Temperature, Haliotis
discus hannai

2t oot Fof kA At Bl $] wideldh
(Barnes et al., 2015). 5°|3F A& K. mikimotoi Ax7} 3¢
APE o, AN Malsle= AE F AfFo] digvlAlel=
A7) M3 BAE o] AERe B3] g Foia 914

M E

Karenia mikimotoi + ‘FHF-ol|A5€ Eukiozx] A
AARL R HAxE i3l F3lE2® 424 3lth (Brand

et al., 2012). K. mikimotoi7} 13 AxA== FF= =4
ol 2T 53] dReA AU tEe] PAYE =
si7} BAAslol shu, ol wAAelo] A sfefeln o) w

Received: September 10, 2019; Revised: September 26, 2019;
Accepted: September 28, 2019

Corresponding author: Qtae Jo

Tel: +82 (61) 690-8977, e-mail: qtjo@korea.kr
1225-3480/24740

This is an Open Access Article distributed under the terms
of the Creative Commons Attribution Non-Commercial
License with permits unrestricted non-commercial use,
distribution, and reproducibility in any medium, provided
the original work is properly cited.

Flojgkt} (Matsuyama et al., 1998). ©]&3t R uo% &
33 K. mikimotoi Ax7} subels AME T3 7] 2] o
sAe Hakx) e Aol gtk , K mikimotoi 3 E
o F|E F F v vhakdt E44l cytotoxic polyethers,
ROS, saturated fatty acids, polysaccharides 5] $*]1,
o]50] Zte HAo] FAES i A 5 s A=l
Aol defiAe 2ol A= 7] wEolrt.

A% 53 K mikimotoi7} A% So|3HA] Jg& m
T Athe FEE H3A 2E daE vk A5 A
g S 2E o, K mikimotoiZt A%l So]s})
= VA 7FeAdol W) wiolrt. A7 Wejx7]e A
ez g K mikimotoi w314 AL AR 9l

v}

oo

[o Ji of o
ofk

£ o

- 269 -



NAME Karenia mikimotoi Ot SY& S Haljotis discus hannai Ol 0l Xl= F& HIt-|

w
&

w
8

>
L=

s
&

Water temperature (°C)
A
5

o w

Feb Mar Apr May Jun Jul Aug Sep Oct

Fig. 1. Temperature profile in the land-based Haliotis discus
hannai farm from which test abalones were sampled.
Temperature-dependent test was performed when water
temperature reached each temperature 26°C (A) and 2
8 (B) on average along the profile.
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oA FERAAE R AEE= Tetraselmis suecicas
AREEGITh AR FARRA R A FEFA AR 0l 23] A4
Mo FHIL Qv 5
o (A4 7.3-8.2 cm, BT 7.8 + 0.3 cm; AF 4.0-5.9 g, ¥
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Fig. 29} Fig. 32 Karenia mikimotoi, Cochlodinium
polykrikoides, Tetraselmis suecica 2 5% 20 x 10°, 5 x
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Fig. 2. Effect of harmful alga Karenia mikimotoi on the adult
abalone Haliotis discus hannai at 26°C. The damage
effect of the test alga Karenia mikimotoi (K. mikimotoi)
solution at 2 x 10* cells mL™" was compared with those of
3 control solutions; harmful Cochlodinium polykrikoides
(C. polykrikoides) at 5 x 10° cells mL™", harmless
Tetraselmis suecica (T. suecica) at 1 x 10° cells mL™,
and alga-free filtered seawater in the culture chamber
(carrying solution, 30 L) for 48 hours. All the test
solutions were replaced 24 hours after the exposure with
newly prepared ones. Symbols: solid circle, alga-free
filtered seawater; triangle, K. mikimotoi; vacant circle, C.
polykrikoides, and rectangle, T. suecica.
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Fig. 3. Effect of harmful alga Karenia mikimotoi on the adult
abalone Haliotis discus hannai at 28°C. Exposure,
solution, symbol are as in Figure 2.

A9FAE (Sellem et al., 2000; Mooney et al., 2007),
polyether gymnocins (Satake et al., 2002, 2005) 5= &
A, AN AZBEES A2} A A5 7]
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Folth, AREI} AxPES AR Holg HHI 4 9vin
RE AsE AR (Bravo et al, 1996; Pitcher et al.,
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F3le}. webA o] AT Ad (Figs. 2and3) + K. mikimotoi
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3 glt} (Baden and Thomas, 1988; Piers et al., 2008;
Tester et al., 2008; Hardison et al, 2013). K. mikimotoi
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Al WA Zelagke #AAA: (ROS, reactive oxygen
species) ©|t}. ROSE Z7]A4AE (oxygen-metabolizing
organism) ¢ AXY A} ZAF}E (Oda et al, 1995;
McCord and Fridovich, 1966) ¢|\} 223 A¥AF (Garg
et al., 2007; Liu et al., 2007) °|AF-E] AE2] 545 o]
= 7152 3k (Oda et al., 1995; Kim and Oda, 2010).
wzhA AlZEe] ROS AAsE-L x4 547 ARA
A7} )= Aoz B3 3t} (Diaz and Plummer, 2018).
Kim et al. (2019) & o ®2|& K mikimotoi2] ¥
strain®l|A]  &JHAF (extracellular stimuli) °f <
superoxide anion (Oy) &} AAjo] 5H3| FolAvf= By
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AxAg Rt} 32 #HOoF (Yamasaki et al., 2004;
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58 7Aool ol Bl 53] ROSe| <J3t &) oA
“allelopathy”®] TAA |42 = 31, wpebr] Alxe] &
gAakae]] o3t A&7t oS Fadt .40 & 5 gk
2¥ 9Jt} (Diaz and Plummer, 2018; Li et al. (2018).
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Bof| mlals JFgF2 2A dE ZoFE Folth
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7} (Lee et al., 2019)5 Surzlglit}
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