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Steidinger ez Burkholder sp. nov B4 1TH. £TEH . BRERS W IR A ES S EWH
R#BHBGT T HR, GRRY, ZRREFES RAN —FREHH, EXEREEEERILEY
FEREE RFERETHEH. “URABOITAMETL REENSEREERI W
K, BN S BREFER N ERNT W,

x§i7 ¥ REEEM  Pfiesteria piscicida

FROES X171

KRB 1990 FHHKABEN A LS MA=ZREEELRAEZ —, FPRENZ RHEM
ERHERKEF TE-FRELMEAERE, "ERR T EFNEBREESRA, AERME
AEWEGEAREMBRAKT., ERBRED, ARHRBFETTMHE RN EEMBREL S5H
YRWILE, KA, REFF Pfiesteria piscicida Steidinger et Burkholder sp. nov %% H
AERBELVERTRRKNEE IR THRERMBENFBIIWER. AXFEEREZEH
2. HMRBRITREEE . RBENEREMERN GBI HEFREYRNEESA
KA@M R, Y& % E BB A BRI 7R SR B RS R R % LT T BB Y R AR
—NE U5 EFEBEERE BEMNBE TAE, AREAEFFELESEFALHX
1 EMRNERSSH

Pfiesteria piscicida T 1988 FEXE LR T FERMITEBN -~ KFHA B/ LT EHF
w18 4R % B (Noga, 1988), LA J& Smayda(1992). Burkholder % (1992) *f bb # 47 7 1,
Steidinger (1996) ik 5B & J& F Dinamoebales B — N5 &t # B, # b, ML & Pfiester 8§
cTEHEAMABREFR T EFSOTR A RN 2T RTEIHE. XERERR
WEE REERHTEIIEAXKEIT (1 000KAU )N NEZFEEMH. HTE
ML, EBB RS TR Bl R —i (phantom like)”, ZRAERAXRNBILIREZ
A AFEZALBFRECEHF-BEREEFRE. XFEMD B ELB (Plesteria-like

* R ARMEERESWHTH,397901105; BR ARRFESTEBME, 396300605, HX, &, HAETF
19694E1 8 , By AT R, E-mail: tianyan@ms.qdio.ac.cn
WORE H #:1999-01-23, W8 350 B #3: 1999-04-23



() B X% . WEHRMEM Pliesteria piscicida i TS MR 111

complex) KR L E A L T4, FRHAT R " X BES: YENES AR5 DR
HHYRAR AR T HIE KRN, WA VS Pl AREENARES, FaTN
EX.EREFETRIRAEC, RBUZ IR, B ERHZ R HRATF" (ambush
predator). BMEEMNXAETRELENES, FUERARGEERFAAER AN
OB E RN EERE, XM EA bk A B N 0 A R, M BOR
R, ARERFEREE, S5 BEKRG: EXNERBMNNRNE, AKERAER
HER RAB—EZRENT>4 —-RANSEFNER, HWERAWE AR ~LMNE
KO fbEen,

it EFEFMZE RESEZH AV EIHESBGLHERHEELR T X%
(Lewitus er al, 1995 Landsberg er al, 1995). Burkholder % (1992) # BUH 7 & tit & ¥ #
FREWHOERR ENA MK R, DA EKRET K, BER A FERIIERH,
SEMEAS W SRR, WHER, EERT RS EESFREE R, 7%
HESAMEGT NN (Teeng er al, 1993), 395 35 A b .77 76 4R & 7 8 JUEE 9 f 4F I
Fr-%#&. P piscicida XT " BMRATF RHAXCYHESETREERFE. HABIIEX
B, B B e O M A I, S AR R K. E S L SRR RE
EHEBEARAMELEDWHNRMES TR, S, KBRS ER LB RNED
B(PSP). MEHEN X (DSP) G, PEMERLFHR T MEDTR, BRI WHE BRHK¥
KESWHTHTEREMN T RN KA T =% PSP 8 Alexandrium tamarences TR
(Qi, 1996); Zhou % "7+ B W ¥ 17 A M B0 D 2 R4S 47 /5, R PSP 7 DSP £+
WAME LA, NEXPIFNE KD Ry E 025 H O 82 RE5E, 7 A n
Tit@dx PSPHI DSP RNARE=EEW T FEMNNAHO, HEEFIY, PEM
BERFAAMETEEERETRIFEEAENS P, piscicida 71 ME 3 WMk 4 =
A B, DA B i R A R 4
2 L EMNEEe
21 ESHEN

P. piscicida EXTRTHBARAEAMBOIOREIRERBERRR, ZRRESEE

M1 P piscicida=1 EWEBE MR EE (3] BSieidinger, 1996)
Fig.] P. piscicida m three main life stages (From Steidinger, 1996)

1) Zhou M J. Li J, Luckas B et al, 1999. A recent shellfish toxin investigation in China. Mar Pollut Bull
(in press)
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B2 Pfiesteria piscicidat 4 355"
Fig.2 Life cycle of Pfiesteria piscicida
. RANAFE, " RREREE

MEHW BRFEE HEBEEPERUMAEES, S EEFREWY (Cyst
stage) . FTK E 3 (Amoebiod Stage) FI¥EE R (Zoospore Stage) (B 1. B 2). MHIK/NEH
TEE R 5—450um, H P REHMBERTEE R 7—60um.

TR B3 9 JLANE 580 B 6 B OR 0 45 4k S BEAD — A g2 3 i) B 8% 48 I A% (Steidinger,
1996). Bk EBHARS, XFEYEREKEMERS, EMNELEFBEARTSHEEEY (A
BH.EK MY BAAERBE. BEVHAROETEXLRY;BEXEHELT,. €
MERFABTHRRAME RERABRHAEEH N TY (Bukholder er al, 1995¢;
Glasgow er al,1998). MEEWBFE LU ERAN. K FHARMEHIEES T, THEFAKR
ZME XN T Symbiodinium 1 Alexandrium Z /8], E X EYWAT AR EFEIHETHEE
H11 48 B “fir 5k # iF4R1K” (Cleptochloroplasts) . BR T HiEE , 28 i F 51 26 3R g MHE LA 4, B9
b (theca) B B IR iy P9 2 B 4H A, ¥ AR (plate) HEF 7 X Wl 4%, % Po, cp, X, 4’ , 1a, 57, 6¢,
45,5’ ,and 2”7 7.

1) Burkholder J M, 1999. Known life cycle of Pfisteria piscicida. Aaqutic Botany Laboratory, North Carolina
State University. Personal Communication
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22 E£iEE(E2)

EXAEMKD, ZRBEETES, TH; YARSEIH, AKEEFEEN S B S
HYRE UM R LR, FAEHAMK. SEHAK. R FREReITEN
M, el aRl:, BRHEREASXRMEEE XEFERAERGAR KK, F
Bl THOELEREEANETE, - RERKBZMAHL, —BAHED
Fk, P piscicida AT BB R AREN LEFHALA AKX EHOREY, AAKE, P
piscicidaFIHEB IS0 BB FAL BTk E AT, LB R ANBIRT > WREEREFE
B AEBELBEYNKEF, BEMARRSEAAITENWEHAT; WRFRAH
BNk RBRER), ARGIERESTER—ERTF R, UBKEERRIRAF. FEXEE
W] UL/ B 2 EB5E R (Burkholder et al, 1995b).

3 MNEFEEYHEn

P. piscicida T 25 {21 Fb xf £ 89 3 P AR 3R, % E 4 250—300cells / m1#9 2 HE1E A &K
100cells/ml BA T HI18 ¥ 4E A #B A8 5| & 5 Bk 9% s 400—2000cells /mi HY HE-E 3 40 d BJ BB
{i {5 9 B 3k . (Tiilapia) Z€ 20min K FET-.

P. piscicida 3} 32 FpEEE G DL 2884 R BOLE R, BT, LRI RIM
A KB BH LA 52.7% HEEMR. ZERMHARMBAMGaNERK, R
FEBUHERERT, SFERTAMNAERA, EWAMREE., NEMBEATXRHR
HHBHERRN, EHZESENARETRR, 2% AR AERFAHKE FH
BERERZIHAG. B R T, ELXRENEYURTRA XX FEE
1 000cells/mi¥A b B, 3f BT A i 01 254 BOFEAE A5 26 BE 2 100—1 000cells /mlff, 3 01 38
FREEEAER FERRRK, ERAATERIE. BEENFHRERDIY—RE
(Brachionus plicatilish) FK8 225 (Acartia tonsa) B GAFMEH (10 WEFFEEHLHTE
B, LB A (Mallin er al, 1995).

4 BREBWSGE

P. piscicida MBEXB ABHUEMNBEAERATLARN. KBERIRAHNESE
#: (neurotoxicity) , X} JLFh 40 f8 2k, HIE GH4C! B E AL M (rat pituitary cells), N2A /b &
% B 40 8 (mouse neuroblastoma cells) #F7 40 i 354 , {EL o} 49 388 8 70 475 38 3 To 3 & A0 0 i
ER, ZEREERRBREEGSC,2n), HERLFETHEARSNEAERAFTHER
S X (McCellan—green er al, 1997). RS /G 0 REW AR50 T & (200—1800),
BEPEER, 2—3s (A EE, 3min UATTRART., HRRE/L/DHPHEHET Cfosilt
A # A (reporter gene), GHAC] EEFNEREMBRABMEKERRMBERN T E, R
HEBAUAEAEHEHR). FlABZHEM (size exclusion) # C18 KA ¥ (reverse
phase chromatography) 2 BB B ML ERSEREHRNASER. AREENE
HHERE ZUILARREHRAENLERLITIEN, BBERTAE “Noga B X"
(Nogatoxin) , X ERGAEK, SIBRAZRE".

1) Burkholder J M, Glassgow H B, 1999. Pfiesteria piscicida and other Pfiestera—like dinoflagellate in the
mid-Atlantic and southeastern United States. Aaqutic Botany Laboratory, North Carolina State University. Personal
Communication
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xt P. piscicida B RGN NEE, Bk HRASTWAER S, EXBRAF 1
FHESEENR ERE, 5T CREREATET A8 YT HLSEAT, (B B RE, RAE
FHMRBAEELRMEARD, — B KEELSEN 5%—10%. HK, ZENBEESEREIL
FERTHEELU KEFRAIHEE, —BREARNEREA;BENTHEELEEX, 5

— &5 “f 3k iy -8 4k (cleptochloroplastes) T & 8 &, A % ¥k, H I, Toffer % (1998)
WIS B R BUFH A PCR B ARY H SSIDNA, Il E/5i3iHAK T &4 5 PCRE|Y
BIRSE, BOL T X iX A 3R B 4 F A B A6 W 5 Bk
5 IREEERME

P. piscicida RA ] B (11—33C)fj#4 (2—55). BBBE R 26CHER —K
BN 15, A EHEM, 24h AR AT A BN, £ESFE, — BT
AESLHNE, BERT ISCH, BENARES; MAERTE, K% — 5T, Bk B 598K
BBEE: ZEREN XA,

BREMZENEHEER. SENV. UL AYEEFENFELEHEX. T
BEEERE#ATERIBV TN E MENMEAPLTCEEEANLEY, REEEER
KEBEVE. THLEMITHB S T To 8 7 T 00 & Y SR 2 10 A T 7= 4 e R
HER, SR FEARARETHEERNHREE, THEREEESRERW. 8T
BEERESARNFYNHSETINERER, FFUEBHS RN S HET R %R
BEVIEHE. H, EFSKPRIZHBRBHIE D, ERLEEE, ANZEZRAETRR
RO B () AT IR B 28 (A=A 00y, MA %A AER), BZBNBAE S, 4
S IX — L, 3 EBON BRI I IE7E 38 A 2 i R LU IR RO GE Rl B LB D B B A,
e X A 3R A K, TR K F (Bukholder ef al, 1995a).

6 Xt AR RAIR M

RAEXRZTEFEMT P. piscicide BE, BRI EENLELREFEAH 13 A
BEZAFRBENRE. Kb, £ T FIM LKA Y LY E K Burkholder 1+
FABTHEEMTASRERBBINEZSFRARESTIZREH, SHEHEER
HARTBBREN, BEESX T/ 120 A BRAGARAHBFER, FHRERE
H S DLEE I, 7 80 B R B K, BRL B 9 . MR 0N, B B0, IR, B BB, 1B 0
MERTRRE, REHRE: B ENSET L KC, BEMNEEENTH, m5IEBRY
A%, FEEE FAESHAEAR O + 2)% (Levin ef al, 1997a). BFFTRU, ML H BB
Ve BT R T ES, TR R HA ¥ R ANEIZEER (Levin ef al, 1997b). HEA
AEILRMERE, KB ERETE ST, B AEUEH RN BREE B mE Sk
PR, H, ALK, ﬁ%lﬂi@%%ﬂﬂu:x.zm%m%ﬁﬁ& E I B
7T NBRN

KEBFHRE. k;u&ﬁ%mm#miTﬁﬁwﬁmr%\}iﬁéﬁ AERBER
B% P. piscicida "W, EBEHEMR. YA, NFETIERW R 4 0, W2 6 FE - BHE %8 1 7k
BRBRETEA ARTAERETN, WEGRE A “RAFET", KFERERSEN
HEER, BRELFREEXEGE. RENKETHRUEST XA (Lugo) AE, R
BHIAAEERBIRTHRBRE, MRBFRAEEN, TREFHSKESETFHR
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TR TR, EXREF 2h AETAN M AR RS A ZERR A B AN, BLE
il B T ROR MR R,
8 4iE

SEBE R IZE 0 B R TR LR I R AL — MR R, IR
S AT S0 M R AR B UK A 4, B ROV E R . HEAERAX
R RA T A B R 00 TT AR, o S 2 B R IR SR | R A
R A B AR DL 2 Ab, MALTE KB B TR 4, SAR IR, B IR, MG B
WLE I, A R SRS M A R T R, AR, AL RR, B NEE S
BB E R AR, 5 I KR AR T BT A 78R E TR AR 3 " ¥R
Tk, REEEYRE—LAREENE, OF, AT HE, EhE—ERT 5 %% %
MAWR., BT HETRFREENGTRE U, FoAHATERERE P. piscicida BH
REETEEE, REEARRAEE, B4 G M REN 2SEE SR, HE50E
AAXSRA X FEOER, RERBATS, FFRER P. piscicida B EKAUF K S THHF
.
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REVIEWS OF STUDIES ON TOXIC DINOFLAGELLATE
PFIESTERIA PISCICIDA

YAN Tian, ZHOU Ming—jiang, ZENG Cheng-kui (C. K. Tseng)
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract An increasing attention has been paid to a popularly called “ambush predator”, new
species of toxic dinoflagellate, Pfiesteria piscicida Steidinger et Burkholder sp. nov.; due to its
“phantom-like” behavior and impacts of causing massive fish killing on the east coast of U. S. A.
Pfiesteria piscicida was first discovered in 1988 in fish cultures at the North Carolina School of
Veterinary Medicine. It was found to represent a new family, genus and species. It has a complex
life cycle in which it transforms among an array of at least 24 flagellated, amoeboid and encysted
stages. When fish swim into an area and linger to feed, their excreta triggers encysted cells to
emerge and become toxic. When the fish die, flagellated stages transformed to amoeboid stages or
dormant cyst stages in a short period of time. P. piscicida has been also linked to serious human
health impacts. The effects include a suite of symptoms such as narcosis, development of sores,
severe headaches and cognitive impairment. Both water-soluble and lipid—soluble toxic fractions for P.
piscicida are known. This paper introduces studies on its structure, life cycle, behavior, toxins,
_impact on marine organisms and human health, as well as field response action taken toward it
Since the Chinese coast has similar geographic position and climate conditions to the eastern U. S.
A., and many mariculture failures occurred in recent years for unknown reasons, the existence of
. this “phantom-like killer” in Chinese waters should be taken into consideration.
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