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Current status of studies on the effects of harmful algae on fish
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Abstract: This paper presents the effects of harmful algae on fish based on the studies in recent years. The results
show that the harmful algae can affect the survival, enzyme, cell, tissue and behavior of fish directly or
indirectly, also the phycotoxin can be accumulated in the tissue and organ of fish, and influence the organisms of
higher level. At last, we have discussed the elements that affect the toxicity of harmful algae.

Key words: harmful algae; phycotoxin; fish; effects

[1.2] [3] 1998
s 3
[4]
1
[5- 71
’ 70 ’ ’ 1
2
2
:200F1F26
: (49906007, 39950001, 20177023, 40076030) ; (2001CB4097) ,
(KZCX2- 206);
(1978-), , N s Tel: 05632 - 2898649, I mail: tanzhijun @

ms. gdio. ac.cn



562 26

1
Tab.1 Currently recognized toxic estuary and marine algae having potential harmful effect on fish
species of algae references gecies of algae references
Alexandrium catanella [8,9,24] Gymnodinium mikimotot [9,22,30]
A . excavatum [10- 12] G. nagasakii [22]
A. polygramma [20] G. polyamna [22]
A. tamarense [13- 16] G. . [ 16,22, 38]
A. fundyense [13] G. vendficum [9,20,31]
A. minuum [9, 13] G. pulchellum [22,23]
A. cohortula [9] Gyrodinium ¢.  aureolum [32]
A. monilatum [13] G. aureolum [ 6]
Anphidinium crterae [9] Heterosigma akashiwo [ 16,30, 38]
A. carteri [17] H. carterae [9]
A. kechsii [9] Microcystis aeruginosa [33]
A. klebsii [14, 18] Nodiluca sdentillans [9, 16, 32]
Cauapa taxjolia [19] Ndlularia spumigena [38]
Ceratium fusus [9] Ostreopsis lenti cularis [ 4, 13, 34, 38]
Ceratium fura [8] 0. ovaa [4, 34]
Cerataulina pdagia [7] 0. siamensis [ 4, 13,27, 34]
Chaedoceros concavicornis [21, 38] "Pfiesteri a pisdcide [3,23,35]
C. wncolutus [21] “Pfiesteri a pisdcide-like [3,23,35]
Chattorella antiqua [9,22 38] Phaeocysis ¢ . globosa [9]
C. globosa [9] Phaeocystis pp. [9,38]
C. pulchdlum [23] Praocentrum concaum [ 4,34, 38|
C. maina [9, 22, 25,38] P. lima [ 4,27, 38
Chrysochromulina leadbeateri [9, 26] P. hgfmannianum [34,38]
C. pobleis [9, 38, 39] P. mexicanum [38]
Gambierdiscus toxicus [4,13,27,38] Prymnesium minutum [36]
Gonyaul ax breve [20] P. czosnavskii [36]
G. catenella [20] P. zelrinumw [36]
G. ecaata [20, 28, 29] P. annulferum [36]
G. monlaa [20] P. calahfeun [ 9, 36]
G. polyedra [20] P. parum [9, 17, 36, 38]
G. tamarensis [20] P. papillarum [36]
Gymnodinium atenatum [22] P. sdtans [36]
G. lreve [9,20,22,38] P. paellfeum [36,38]
G. catenatum [9,22 38] Pyrodinium bahamense [38]
G. galachearum [9,22] Trichodesmium erythraeum [38]
70 (Total 70 species in above table):  * (the algae with* has no Chinese name or we didn’ t find it)
2.1
[ ] , [8]
, : ( paralytic
shellfish poison, PSP) (brevitoxin, BTX, , NSP) (‘hemolytic toxin)
(cytolytic toxin) 17 PSP ( Alexandrium spp) ( Gymnodinium p) , PSP
, Na* , e BTX,
PSP , Na* s L3 (A. tamarense)
(A. klebsii) [ 18 , o
(G. mikimotoi) (A. catenella) 1, (N. scientillans)
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Tab.2 Currently recognized fish being affected by harmful dgae
species of fish references gecies of fish references
Acanthogobuis fl awimanus [38] L. jocu [4]
Acanthurus coeruleus [4] L. momostigma [4]
Arius felis [23] L. ruulatus [ 4]
Balistes vetul a [4] L. sebae [ 4]
Cararnx bartholomael [4] Malacanthus plumieri [ 4]
C. laus [4] Mallotus villosus [ 10,12, 37]
C. lessonii [4] Mobula japonica [27]
C. lugubris [4] Monotaxis grandoculis [ 4]
C. mdampygus [4] Mugil cephdus [23,31]
C. ruber [4] Muraenesac dnereus [27]
Carcharhinus menisorrah [4] Nilotica [38]
Cetengraulis edentulus [38] Oncorhynchus keta [38]
Cheilinus undul atus [4] Oncorhyndhus kisutch [38]
Clupea harengus [ 14,20, 28, 37] Oplegnathus fasd atus [38]
Coris gamardi [4] Pagrus major [22,24,25,37]
Crenochadus striatus [4] Pneumatghorus japonicas [38]
Cienqharyn godonidellus [33] Plectropmus leop ardus [ 4]
Gyprinus aurpio [23] P. macuatus [ 4]
Engraulis japonica [31, 37] P. oligaanthus [ 4]
Epinghdus adscensionis [4] Pogonias aomis [23]
E. akaara [4,16] Pollachius virens [ 20]
E. fuscoguttatus [4] Priacanthus macrhtalmus [ 4]
E. maio [4] Pseudpleuronectes americanus [20,37]
E. sriatus [4] P. plaessoides [10]
E. tawini [4] Salmo gardnert [38]
Eielis oaulatus [4] Scomberoides lyscon [ 4]
Fugu niphobles [38] Salmo salar [20,21]
Gadus mahua [10, 20] Scarus gibbus [ 4]
Gambusia dfinis [38] S. venda [ 4]
Gambusia sp. minnows [20] Sciaenops ocellatus [23]
Gnathodentex aurolineatus [4] Scomber japoniais [15]
Gymnothorax mainga [4] S. scanbrus [10,11]
G. funelris [4] Scomberomorus commersoni [ 4]
G. jawanicus [4] S. commesonianus [4]
G. mdeagris [4] S. munori [4]
G. undulaus [4] S. queenslandi aus [4]
Holaanthussp. [4] Scorpaena porcus [19]
Leteolabrax jap onicus [27] Seriola dumerili [4]
Lethrinus minatus [4] 'S, quinquentadi ata [29]
L. variegaus [4] Sphyraena barracuda [4]
Limanda herzensleini [38] S. jello [4]
Liza richardsoni [8] S. piada [4]
Lujj anus andlis [4] Stephanolepis cirrhyf e [38]
L. adlus [4] Symp horus nematophorus [4]
L. bohar [4] Therapon jarbua [38]
L. buccanella [4] Trachuwrus japonica [38]
L. gibbus [4] Variola louti [ 4]

94  (Total 94 species in above table); * (the fish with * has no Chinese name or we didn’ t find it)

( C. polylepis) (G. aureolum) (N. scnallanea) (G. mikimotoi) %3432

[2]
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Fig. 1 Some food chain routes through which G. excawaia toxins may cause fish deaths
(‘solid arrows represent known routes, broken amrows represent possible routes)
, White! 28 s ,
604¢STX, 100g , 1979 s
(G. excawata) (184¢* ¢~ 'wet plankton) Fvadne nordmanni
(A. tamarense) (131
2.2
(139,34 [3] (22 3
2.2.1
(Okadaic acid) 1 2A(PP1  PP2) 113341
S , DNA : -
) (1)
, P- 450 :(2) ) S-
(3) Caulapa tacfolia ,Uchimwa "
Scorpaena porcus S- P- 450 ,
P- 450 s P- 450
2.2.2
[23]

[9]

(P. parwum)



565

3

Tab.3 A summary of the effects of harmful algae on fish

hamful effects harmful algae gecies of fishes references
(depressed enzyme) Caulerpa taxjolia ( ) Scorpaena porcus ) [19]
(necrosis and  Distephanus spedum Ehrenberg
doughing of gill lamellae) ( ) Salmo salar ( ) [39]
(loss of ’ . o .
slective cell perneability) Chrysochranulina polylepis( ) Etelis ocul atus( ) [42]
( edema and i . . 4
degenerative change of the epithelium) eterosigma dkashiwo( ) Salmo salar ( ) [43]
( depressed white blood cell count,  Pfisteria piscicida Pseudeleuronectes mericanus( ) [44]
diffuse splenic lymphiod depletion)
( pahological changes in gill, (;91mlwai(uum pu?chellum( ) Czemphwy.ngodon idelus ( ), (23,33
. . ) Miaocystis aeruginosa ) Pagrus maor( )
liver and intestines )
., (hepatic  Gambierdiscus toxiccus ( Ctenopharyngalon idellus 3. 45
disease) ) ; Microcystis aeruginosa ( ) ( ) 133, ]
. Chaitonella marina, C. antiqua (
(depressed heart rate and reduced )3 ?lﬁlﬁgﬂ:mﬂ;{zﬂzt;ga ( S}Z(Hir[;is(ma ( ) ) Sombe [ 10,22,23]
blood circulation i ’ ’ S
: )
(coma) "Pfiesteria pisciada ) Scomber scomlrus( [3]

[2]

Gymnodinium breve ( );
i > Alenxandrium spp ( ); ) )
L oo J . Gonyaulax polyedra ( ); Scomber ‘scombr.u,s ( ) [3, 10, 20, 22]
(impared swimming behaia, loss o S L Lo , Pagrus major( )
bal I . Pfiesteria  piscicda; — Gambierdiscus
anee, loss o appdite ) toxiaus( )
(blaching of shin) Chattonella marina( ) Scomber scombrus ( ) [37]
Protagonyjaulax tamarensis (
(toxin ) ; Alexandrium tamarense ( Pagrus mgor( ), R 25
accumulation and elimination) ) ; Chattondla marina ( *Pseudop leuronecte platessoides [38.25]
)
[927]
[29]
2.2.3
[3B]
LR , LR ,
. . . . 24h ,
s s 6h ,  24h,
133y
2.2.4
Endo %% 1988 1992 C. marina
130min (P> 0.01), PQ ST TP R
22 gpdo [
[22]
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