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On the Some Toxic Dinoflagellates

Myung-Soo HAN

Marine Biotechnology Laboratory, Korvea Ocean Research and Development Institute,
Ansan P. O. Box 29, Seoul 426-600, Korea

Some species of dinoflagellates were considered as one of the causative organisms of
PSP(Paralytic Shellfish Poison) or DSP(Diarrhetic Shellfish Poison). Fish and shellfish are
intoxicated by feeding of toxic plankton, sometimes human is intoxicated by feeding on

these intoxicated fish and shellfish. In past ten years, the physiological and ecological stu-

dies of the toxic plankton has been investigated for development of monitoring system and

preventation and control measures of PSP. However, in our country still little is known
on a research for the toxic dinoflagellates. This paper reviews the general biclogy, taxono-
mic problem, physioecology and culture method of the toxic planktons such as Profogony-

aulax and Dinophysis.
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Table 1. Dinoflagellates reported to be toxic. (from Shimidu, 1987)

QOrganism

Major distribution

Type of toxicity

Reference

Ganyaulax(=Protogonyaulax)
catenella

Gonyaulax tamarensis including G.

tamarensis var. excavata or G.
excavata
Gonyaulax acatenella
Gonyaulax polyedra
Gonyaulax monilata
Pyrodinium bahamense(var.
compressa)
Pyrodinium phoneus
Gymnodinium veneficum
Gymnodinium(=Plychodiscus)
breve
Prorocentrum minimum var,
marigelebouriae( = Exuvigella
mariaelebouriae)
Provocentrum lima
Provocentrum micans and/or
Provocentrum minimum
Prorocentrum concavum
Dinophysis fortii
Gambierdiscus toxicus
Ostreopsis siamensis
Ostreopsis ovata
Amphidinium carterae

Amphidintum klebsii
Noctiluca scintillans

Peridinsum polonicum

North Pacific-California, British
Columbia, Japan

North Atlantic-New England,
Canada, U. K., North Sea
coasts, Japan, Argentina, etc.

British Columbia

Southern California

Florida coasts

South Pacific

North Sea coast
English Channel
Gulf of Mexico

Lake Hamana, Japan

Tropical waters
North Sea-Netherlands

Tropical waters
Northern Japan
Tropical waters
Tropical waters
Tropical waters
Tropical waters

Tropical waters
South China Sea, etc.

Lake Sagami(freshwater), Japan

Paralytic shellfish poison

Paralytic shellfish poison

Paralytic shellfish poison
Paralytic shellfish poison ?
Ichthyotoxic

Paralytic shellfish poison

Paralytic shellfish poison
Water-soluble neurotoxin
Lipid-soluble neurotoxin

Ichthyotoxic
Hepatotoxic

Mouse toxicity, cytotoxic
Diarrhetic shellfish toxin

Haemolytic, ichthytoxic
Diarrhetic shellfish poison
Ciguatera toxin

Water-soluble toxin, haemolytic
Haemolytic lipid-soluble toxin
Haemolytic, ichthyotoxic

Haemolytic, ichthyotoxic

Shelifish poison ?
Ichthyotoxic ?

Ichthyotoxic

Sommer & Meyer 1937

Needler 1949; Prakash 1963;
Ingham ¢t dl. 1968

Prakash & Taylor 1966
Schradie & Bliss 1962
Sievers 1969
Maclean 1975

Koch 1939

Abbot & Ballantine 1957

Sievers 1969; Martin &
Chatterjee 1970

Nakajima 1968; Okaichi &
Imatomi 1979

Nakajima ¢f 4l 1981
Kat 1979

Nakajima ef ol 1981
Yasumoto ef ol 1980
Yasumoto ef al. 1981
Nakajima of al. 1981
Nakajima ef al. 1981
Tkawa & Sasner 1975
Nakajima ef al 1981
Nakajima ef al. 1981
Grindley & Haydorn 1970

Hashimoto ef al. 1968
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Fig. 1. Vertical distribution pattern of Protogonyaulax during January 1980 to June 1981 in Ofunato Bay, Japan.

(from Okaichi, 1987)
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Asle i 834 U3t ol £y EiE
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2. Dinophysis

DinophysisiBel 4R7F AHITZIAELEAN 11
BEE#] Ad2=7] AFE A2 19809 Yasumoto
5ol 28 D. fortii7y ¥ ZhEivlEe] ZH€
DSPe] AN ER AR S FE otk DSPE
ARG BEdA AY A Ao (Yo
sumoto, 1978), DSPe] $549 &4 A% 7ES
AALE 8 B HweE AR D fortii 2 FH
Z 2% DSP+ sponge(Tachibana %, 1981)%} Pro-
rocentrum lima(Murakami %%, 1982)oA &%
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Fig. 2. Schematic figure to life cycle of Protogonyaulax tamarensis (from Okaichi, 1987) A. vegetative cell, B. ga-
mete, C. process of fusion of gamate, D. planozygote, E. hypnozygote(cyst), F. protoplast emerging from
hypnozygote(excystment), G. posteriorly biflageliate germling after excystment.
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2 #FASE A3 chlorophylls Zxn A
3l %74 F M (autotorphs) ¥ chlorophyll &
AR G MBS (heterotrophs) ol Y&
2 B33 H(Lessard and Swift, 1986). L3,
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1. Protogonyaulax
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Protogonyaulaxs 231 L 3612 912 plate
BB o8 FAH gor S F2 oy
g plate®] HEFIHR A 93dte] Pt i}, o
7] Protogonyaulax’B2) #% BETre) Y& ofF
frALE FEE 22 oA Ml JETneRE
FIEe] A E7153tth Wel A Protogonyaulax
B B obJ=}t BHEEEE S armoured species(F
BB RES Y3t A= plate BEFIHAE Bt
&3] geotd gy ol ok 13U plates Fx
F33m, o] fifae 234S 23 U] dE
o o] thds] ZlhE et wetA plates] HEFIN
AT HUE B 48 g a3 24

%

56

%

12 8} FEEstnAEE MRS pipettE o] &3}
o 288 43, 1-2%e9 FH4E A &
slide 9l #MIEE &7k 2 Yol cover slideS
He ¥ #EsaAste s do WEA &=
£ 5HA slide’ds] E718 AA g 2%
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A8 & 9% FYGREE manual 58 FX).
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MREE OF 25~40 o] NEIEO 2 A 2 =
< 4, B gEtME 4 Ml A9e 84
8l X Ath. Protogonyaulax® REANA 713
8% 5EIAL 1) HILK (ape: apical pore co-
mplex) 9] e 2 FTEEHSL (anterior attachment
pore, aa.p.)s 912 Fd, 2) HK(plate 1)) &
el o} fEfL(ventral pore) ol H, 3) H#EMR (sulcus
plate) & #8287 (posterior attachment pore p.a.
p)el FE, 9x 2 ¥urst 284 2d(Fig 3.
A ARSI AE Protogonyaulaxel &) s

A= Protogonyaulax, Gessnerium, Alexandrium 2

Gonyaulax®l 47081 Bo] EF o ALEEHT 9]
t}. Taylor?} Fukuyo2 apc} first apical plate(1’)
7 dAHo] e @ dAH YA %= #HS
genusf]® 540 5A= AASA Protogonyaulax
9} Alexandrium®] 738 3133} 33, Balecht
Tangene ©°l& Genusity SAHo =z AAFXYD
B8t Alexandriumo)2til AHEE A& F743)
AtH(Taylor, 1987). =Wl ProtogonyaulaxBS 4%
] 2 ofic A Az g3 n@dFoln, 1 F
AAAA 554 BE] B protogonyaulax tamare-
nsisSt protogonyaulax fratercula2 | ©)1 5 o) =2
S Fig 49 2o},

2. Dinophysis

Dinophysist T2 Hgt=H] gon fifge A
S5 7h7ke] gt A 2 Dol ARGy Bi
(lisel w=ge] gk 2dx #Ee FHd=
list7} & B2sio] U}, DinophysisB A D.
acuminata= YRR WA o}F EFEHI 9l
o, 3 Bk Ede &Y dERTIHE LT
MEEHF wkd E83te D acuminatas N2
02 o2 AR U Fukuyo, FAE).
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Fig. 3. Schematic thecal plate arrangements of Proto-
gonyaulaxr (from Fukuyo, 1985). A. epitheca: 1
'~4; apical Plate, 1"~6"; precingular plates,
v.p.; ventral pore, B. apical plate complex: a.p.;
apical pore, a.a.p; anterior attachment pore, Po;
apical pore plate, Pc; apical closing platelet, C.
hypotheca: 1"~5': postcingular plate, s.p.;
sulcus plate, p.a.p.; posterior attachment pore.

Toxic Plankton2| 1%#&

Toxic plankton®] AJESH, £fE, Bt 2 FHib
mechanism 59 H7RE Y3Adre BHES T3
A¥o] I3 F8¢ HEygde) €t o= ¥
H AJe ZIF2ES BEHERN $AFAY 52
I g dEAH EEY FS Y Fde #
L Fe Mol A MIe EBRILS #F
T+ Aok Mo BARE B HES 99
qME HES W wlehe HEE Ao| B}

57

Fi

d
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©

A

g. 4. Morphological characters of Profogonyaulax spe-
cies in Chinhae Bay, Korea(schematic figures).
a~e. Protogonyaulax tamarensis: a and b; ventral
view (X500), c; apical pore complex (X12
50), d; ventral pore (X1250), e; sulcal poste-
rior plate with sealed posterior attachment
pore. f~i. Protogonyaulax fratercula: f; ventral
view (X500), g. apical pore complex (X12
50), h; ventral pore (X1250), i; sulcal poste-
rior plate with posterior attachment pore (X
1250).
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€ AIL#K(artificial sea water)7} 71&o] Ho,
weld, BRss YEd uebA gEe] - &
BHRE A7 (& E9] soil extract, RSB,
chelating £&/8, vitamin}& 5) T3 type BEEIK O
wet o] Yoh(GRM manval 278 28B). BES 3
71 93 A12AH JlEd B £ MF
(Stein, 1973)0 FE3] A oz IRE
Fza7] vy, B2 B V& BA
A, AR ARHoE 53 BEEERA dsty
a3 REAaYS ok gl

1. 4 ¥4z YE S53te A
3tz gule S X F pipetted #& T2
ojA A&t FelAe] AEY dd shock
2% & At

2. FEREK AMEIE ke HEEW 5F
e AES AFT A wBKE AHESE Aol
ub2 2] 3fc},

3. #ol WEtAE aged sea watersE AHE-3H7| 2
3t} aged sea watersT AME¥ AT WrEA| EE
53 pHE %Fo] F= Aol T35

4. EEWo| @49 Folve pHY A S
o gEHI}DA 3= AEe HF BES A
A= Fol £t

5. 28]3 clone culture(ZE HEE)L &
£ Aoatne ¥HE 489 27 E=E H
E A3 inoculationdt= Hol HE#EY JTES
oq4& otk

Toxic plankton®] ©lH-E-8 A3l dinoflagel-
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