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Fig.1 Light microscope photos of epiphytic and single cell Gambierdiscus sp.
( Fukuyo Y, University of Tokyo )
(Satake et al, 1993, 1997) ( , 1994) 20 70 ,
, 20
(maitotoxin, MTX) (gambieric acid) ( , 1977),
gambierol, ( ,2012) ,
( ,
, 1989; Lu et al, 1999),
, CFP (Wang et al, 2013) s
) , GTX-4B _
P-CTX-1 , 10 (Murata et al, 1990) ,
1977 , 1
(light microscope, 11 8 Xu et
SEM) al, 2014) G. ruetzleri G yasumotoi ,
, G carpenteri G
S caribaeus , G carolinianus G
, ruetzleri G excentricus Gambierdiscus sp. ribotypes
s (Holmes et al, 1—2 , G australes G
2002) pacificus G. polynesiensis G. toxicus G. yasumotoi
, G. toxicus , Gambierdiscus sp. types 1—3
(Richlen (Kuno et al, 2010; Litaker et al, 2010; Fraga et al, 2011;
et al, 2008; Litaker et al, 2010) , Nishimura et al, 2013) Leaw  (2011)
(LSU rDNA ) G. belizeanus,
(Chinain et al, 1999), , Anderson 2011 Marakei
G. belizeanus( ),

>
>

(Litaker et al, 2010; Parsons et al, 2012)

> B

G. belizeanus

E

G. toxicus
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) ( , 1989; Lu et al,
1999), , , 2.1
, (Litaker et al, 2010;
Parsons et al, 2012) ,
, 4 56 , 2
1 1
Juranovic  (1991) , (Tindall et al, 1998; Cruz-Rivera et al, 2006)
35°N—35°S , , ,
, 35°N—37°S(Parsons et al, , (Lobel et al, 1988;
2012) Canary Islands Bomber et al, 1989a), Chaetomorpha
75793cell/g

>

(Pérez-Arellano et al, 2005;
Bentur et al, 2007; Villareal et al, 2007),

B E)

Chateau-Degat

(2005) )

0.028°C/ ,
G. caribaeus
9 (Parsons et al, 2010)
(Villareal et al,
2007) , )
2
; 21—31°C, 25—29°C;
; (<50m), <10%
/
(>1000cell/g)

CFP

(Carlson, 1984)

>

(Nakahara et al, 1996) S s

>

(Steidinger, 1983);

>

(Villareal et al, 2002)

(toxin
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(Cruz-Rivera et al, 2006) ,
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carolinianus (25°0); 1998)
21°C , G belizeanus G. pacificus Gambie- 2.3
rdiscus. sp. ribotype 2 ; 32°C ,
Gambierdiscus. sp. ribotype 2 Parsons (2010) Yasumoto  (1980b)
G. caribaeus (BIG79) , ,
26°C 29°C ,
/ / B,
> ) N:IP=(5:
, / s 1—(50:1) (Sperr et al,
/ , /o, 1996) , Carlson(1984)
, , G
caribaeus (CCMP1651) R ,
Gambierdiscus. sp. ribotype 2(CCMP1655)
, 28—35 (Lartigue et al, 2009)
, /
, / Yasumoto  (1980a) s , s
27 42 , )
34 , Bomber (1988a) ,
, 25 40 ,
32 , ;
, G. caribaeus ;
30; G. belizeanus  G. caribaeus 17 )
; 30 , G belizeanus CFP
(Parsons et al, 2010)
, / , 3
, /
, 10%
1—4m s >
0.5m 6.5x10"ux, ;
(Carlson, 1984; Bomber ef al, 1988a)
/
/ ( )
, GT600  GT600A  225—232pmol
photon/(m*'s) s MQ-1 81umol )
photon/(m*'s) (Bomber et al, 1988b; Morton et CFP
al, 1992, 1993); G. caribaeus(BIG 79) 150 ) >
76umol photon/(m*'s) (Parsons et al,
2010) , , 3.1
, ( 2009 , Litaker et
3%—A4% , : Vita-Lite al, 2010), ,
, 8%—10% (Tindall et al, (G toxicus) Gambierdiscus sp.
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, /
, / 100
(Babinchak et al, 1986)
, /
G. toxicus

, G toxicus  G. caribaeus
; G australe G. belizeanus Gambierdiscus. sp.

ribotype 2 G. pacificus ; G. polynesiensis

G. excentricus (1
1 , 3 )
G. polynesiensis G. toxicus
1147 (1 Holmes (1991)
) /
/
, G

carpenteri G. carolinianus G. ruetzleri G. yasumotoi
Gambierdiscus sp. ribotypes 1 ;
b / b

3.2

B

(Lechat et al, 1985; Durand-Clement, 1986;
Bomber et al., 1989b; Morton et al, 1993)

200
(Morton et al, 1993) Bomber (1988a)
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Durand-Clement(1986)
, Morton  (1993) ,
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Tab.1 Comparison among inter-and intra-species Gambierdiscus spp. in CTXs-like toxicity
(fg P-CTX-1 eq/cell)
G. toxicus GTT-91 Teahupoo in Tahiti island, FP — 0.7+1.4 MBA
GTT-91 Teahupoo in Tahiti island, FP — RBA
REN-1 St Leu, La Re” union, 10 — MBA
REN-1 St Leu, La Re” union, 10 — RBA
HIT-0 Tahiti, FP — MBA
HIT-0 Tahiti, FP — RBA
TUR Uvea in New Caledonia — MBA
HIT-25 Tahiti, FP 2.8 RBA
PAP-1 Tahiti, FP 3.5 RBA
G. australes RAV-92 Rairua, Raivavae, FP 2 6.7+13.5 MBA
RAV-92 Rairua, Raivavae, FP 2.5 RBA
MUR-6 Moruroa, FP 2.1 RBA
MUR-14 Moruroa, FP 3.8 RBA
TB-1 Mataura, Tubuai, FP 2.8 RBA
RAI-5 Raivavae, FP — RBA
MG-4 Rikitea, Mangareva, FP — RBA
CAWD149 Cook Islands 40 CBA
G. polynesiensis TB-92 Tubuai Island, FP 750 803+802 MBA
TB-92 Tubuai Island, FP 538 RBA
TB-92 Tubuai Island, FP 2613 CBA
RG-92 Rangiroa, Tuamotu, FP 400 MBA
RG-92 Rangiroa, Tuamotu, FP 350 RBA
RG-92 Rangiroa, Tuamotu, FP 1325 CBA
RAI-1 Raivavae, FP 550 RBA
RAI-1 Raivavae, FP 1488 CBA
MG-7 Mangareva, FP 2.1 RBA
G. belizeanus ~ STB-1 St Barthélémy, CB 15.4 154 RBA
G. caribaeus CCMP 1651 Grand Cayman Island, CB 0.1—0.6 0.1—0.6 CBA
G. sp. ribotype2 CCMP 1655 Martinique, CB 2.1—-3.8 2.1—-3.8 CBA
G. pacificus HO-91 Otepa, Hao Island, FP 4.5 10£27 MBA
HO-91 Otepa, Hao Island, FP — RBA
HO-91 Otepa, Hao Island, FP — CBA
MUR-4 Moruroa, FP — RBA
ET-2 Mahu, Tubuai, FP — RBA
G10DC Malaysia water 31.7—75.8 CBA
G. excentricus  VGO790 Canary Islands, AO 1100 840+408 CBA
VGO791 Canary Islands, AO 1050 CBA
VG0920 Canary Islands, AO 370 CBA
“—7 ; FP: (French Polynesia); CB: (Caribbean); 10: (Indian Ocean); AO:
(Atlantic Ocean); MBA: (Mouse Bioassay); RBA: (Receptor Binding Assay); CBA: (Cell Based Assay);

Chinain et al, 1999, 2010; Lartigue et al, 2009; Rhodes et al, 2010; Caillaud et al, 2011; Fraga et al, 2011; Pawlowiez et al, 2013

(1)

; (@)
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A REVIEW ON CIGUATERA CAUSING DINOFLAGELLATES IN THE GENUS
GAMBIERDISCUS

XU Yi-Xiao"?, JIANG Tao>*

(1. School of Geographical and Oceanographic Sciences, Nanjing University, Nanjing 210093, China; 2. Biology Department, Woods
Hole Oceanographic Institution, Massachusetts 02543, USA; 3. Research center of Harmful Algae & Marine Biology, Jinan University,
Guangzhou 510632, China; 4. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract Dinoflagellates of the genus Gambierdiscus produce gambiertoxins that metabolize into ciguatoxins and
accumulate in coral reef fishes via marine food chain. Consumption of ciguatoxin-contaminated fish would cause ciguatera
fish poisoning, which is a serious non-bacteria illness associated with seafood consumption worldwide. Currently,
Gambierdiscus research in China remains poorly developed. The taxanomy of genus Gambierdiscus remains argumantive
in the past several decades, especially in previous description of G foxicus on species level. This paper reviews the
taxonomy, geogrphical distribution, ecophyiology, toxicology, and future research direction, and highlighted the
distribution expansion, the relationship between Gambierdiscus and macroalgae, environmental factors affecting
Gambierdiscus growth and toxin production, and toxicity differences between intra- and inter-species.

Key words ciguatoxins; ciguatera; Gambierdiscus



