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Investigation on the biological characters of dinoflagellate Amyloodinium ocellatum

and the parasiticidal treatment using drugs for A4. ocellatum cyst

Koushirou Suga™!, Yuta Fusisakr*!, Yuya MiNe*?, Kenji MINE*?, Tkuo TAkAMI*?,
Yoshitaka SAkakura*! and Atsushi Hagriwara*!

The dinoflagellate Amyloodinium ocellatum is a harmful parasite of cultured marine fishes, causing
high mortalities at aquarium and aquaculture facilities. Until now, there is no method for expulsion
of parasitic trophonts and effective parasiticidal drugs for A. ocellatum. In the present study, the
biological characters of A. ocellatum cysts at low temperature treatment were investigated. In
addition, several parasiticidal treatment using drugs and antibiotics against 4. ocellatum cysts were
tested. The excysting rate of non-division cyst was markedly decreased by preservation at 4°C for 2
weeks. The cell division of cyst was arrested by storage at 10 and 15°C, however, these preserved
cysts began dividing when water temperature was elevated to 25°C, resulting in more than 80% of
excystment. Both cell division of cysts and excystation of 4. ocellatum were completely inhibited by
lasalocid and alcian blue at final concentrations of 1 mg/L and 30 mg/L, respectively. To investigate
parasiticidal effect of lasalocid against A. ocellatum that infected tiger puffer, drug bath treatment
using lasalocid was tested. All fish in the control (non-treated) died after 7 days, while those treated

for 8 h with lasalocid (3 mg/L) survived for 15 days, and no trophonts on the gills were detected.
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Fig.1 Relationship between cyst size and excysting rate
A. ocellatum. Bars indicate standard deviation.
Fach column and the numbers, shown on the
column, indicate average of excysting rate and
sample numbers, respectively.
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Fig. 2 Relationship between cyst size and excysting rate

(n = 45).
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Fig.3 Number of cell division and excysting rate of 4.

ocellatum at different temperature. Each column
and bar indicates average and standard deviation,
respectively. Different alphabet letters, show the
upper column, indicate significant differences
among conditions (a>b>c, Tukey-Kramer test,
0<0.05, n=3).



8 B, R, Zaw, Za), &R, kA, KE T Ivy — Y= LERERE O KRS

H(46.71£20.8%) MERICE, > 2 (ANOVA, df=2,
F=14.214, p<0.01 ; Tukey-Kramer test, p<0.05), L2>L, 8
DNEHREE T IIRE B Y 2 s RICEZ 2B IR s
o tc (Fig.d)o MENREERNCILE U /54, A CHE Tl
AAHEDO YR+ (16.615.7%) 7273 (63.3120.8%) & 8
7324 (63.3£15.3%) OV R b XY R PERPFEICEL S
%5 EMWhr i - o (ANOVA, df=3, F=5.127, p<0.01 ;

Tukey-Kramer test, p<0.05), L#>L, 10, 15CULEED i
ZFRICOVTREDHEBOBTERR S L - 12

(Fig.3)o

4 ‘COIREEARIHY Amyloodinium ocellatum ¥ Z b DY R
FeBERBE

KR (4°C) ERt: 2 HEHORB >~ & P2 (80+17.3%) Tl
XTI 10 HELIBEOR ~ 2~ % (3.345.8~23.315.8%)
BHEEIEL -7 (ANOVA, df=10, F=8.308, p<0.0001 ;
Tukey-Kramer test, p<0.05), B+ 2 bEiE, 15 HE TR
BV E (3.3£5.8%) &7 -7 (Figd)o

100 2

80

60

40

Excysting rate (%)

20

2 4 6 7 8 10 11 12 13 14 15

Treatment period at 4°C (day)

Fig. 4 Excysting rate of A. ocellatum at 4°C. Each column
and bar indicates average and standard deviation,
respectively. Different alphabet letters, show the
upper column, indicate significant differences
among conditions (a>b>c>d, Tukey-Kramer test,
0<0.05, n=3)
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Fig.b Excysting rate of 4. ocellatum cyst treated with
different concentration of lasalocid and alcian blue.
Bach column and bar indicates average and
standard deviation, respectively. Asterisks
indicate statistically significant differences from
control (Dunnett test, p<0.05, n=3).
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Fig.6 Excysting rate of A. ocellatum cyst treated with
different antibiotics. Each column and bar
indicates average and standard deviation,
respectively. Asterisk indicates statistically
significant differences from control (Dunnett test,
0<0.05, n=3).
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Fig. 7 Survival rate of infected tiger puffer after
lasalocid treatment. Black circle, non-treated

(control). White square, black triangle, white
circle and black square indicate 2, 4, 8 and 12 h
drug baths treatment period, respectively.
Asterisk  indicates  statistically  significant
differences  from  control (Fisher‘s exact
probability test, p<0.05).
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Fig.8 Number of dinospores during culture period.
Black circle, the number of Dinospores (ind. /ml)
on non-treatment culture tank (control). White
square, black triangle, white circle and black
square indicate the number of dinospores (ind.
/ml) on culture tanks of 2, 4, 8 and 12 h drug baths

treated tiger puffer, respectively.
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