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Acute Toxicities of Phaeocystis globosa on Five Aquatic Animals

YANG Wei-dong, SHANG Wen, LIU Jie-sheng

(Department of Biotechnology, Jinan University, Guangzhou 510632, China)

Abstract: The acute toxicities of P. globosa on Artemia sinica, Brachionus plicatilis, Moina mongolia, Epinephelus
akaara and Penaeus vannamei were studied using the method of semi-static water, and the poisoning route were
discussed. P. globosa had different toxicity on the five aquatic animals. The survival of B. plicatilis decreased
significantly (P <0.05) in algal culture, re-suspension and hemolytic toxins extraction of P. globosa for 72 h,
whereas only motility of A. sinica was slightly inhibited by algal culture and re-suspension. Many algal cells in the
alimentary canal of 4. sinica and B. plicatilis, it suggested P. globosa cell could be fed by them. The algal culture,
cell-free medium and cell contents had remarkable effects on the survival of larval E. dakaara, but not cell
fragments and hemolytic toxins extract of P. globosa, which implied that harmful substances were not attached to
the algal cell surface, but inside the algal cell, and that P. globosa could excrete other harmful substances than
hemolytic toxins into water to imperil surrounding organisms. After exposured in algal culture, re-suspended cells,
filtrate and hemolytic toxins from P. globosa for 72 h, respectively, motilities of M. mongolia were all slightly
different from the control though some M. mongolia died during the course. The P. vannamei, exposured n
components from P. globosa algal culture for 72 h, were similar to M. mongolia. These suggested that P. globosa
had few negative impacts on the survival of M. mongolia and P. vannamei. In conclusion, P. globosa had different
effects on various aquatic animals by being ingested or excreting harmful materials into the water.
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VEAER , BRIE A5 B BE (Phaeocystis globosa) 75 1
HEREERE, 45 K= 258 b 3 Bipl K&
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Table 1  Effect of Phaeoecystis globosa compounds on the survival

and movement of Artemia sinica

FiRlE S BEPRAS

Survival (%)  Movement
B3R Algal culture 100 18 Slow
B YR Cell-free medinm 100 1E % Normal
PRI HLE TR W Re-suspended cells 100 & Slow
BEANML N 259 Cell contents 100 IE# Normal
FYNHIFE F Cell fragments 100 TE % Normal
ORI Toxins extraction 100 1E% Normal
B i Methanol control 100 IE# Normal
g 7K XF e Seawater control 100 IE# Normal
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B AR 0, 0 T KRB, H g Ak
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BRVARBEFE A 21 73 X0 48 45 B A0 IR S i AL
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MR SRR TR A EERART
K,72 h (WAFIE R S5X A BEER(P<0.05), f#
TIBE OISR, B % -5 8 4 8 P 0 PR 38 T4k
ERAEE, JE I — N KR40 M 2
o TERGFRW BB W 5 R U P e
PAE U RIAW 3N, LA FEH ke 4 FF i s)
(ERR1:E~G),
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BRIG AR BE TR AT 4 43 0 5 o A IR W R i
3 fimne MEWHPAILIE H, BRI 2 I8 Ak
FESEBRIE R 72 h MAATE R B TR, ik E 4
EEFRAER L H~T), 3R R &
BEAM, B Rl L, S R IR B 3R S
IRJGHA A8k
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BRIG A BEBE A5 41 735 R A0 B £ ) 5% W a0
4 Ji7n. RPN, BRI AN A Y R
BT G AT A BN, 72 h 5L
Y AT, MBS FREHRYARA
eaFETs HAATE R 5% TG B 22 5 (P <0.05),
Fo 2 MR R L B ROMLAR Y A A MR X A BE4
IR A K, fEHE N (B I: K ~N),
rta A S0 PR, sl S N 2R 18, B UL BRI
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Table 2 Effect of Phaeoecystis globosa compounds on the survival of Brachionus plicatilis

FEHGH Survival (%)

12h 24 h 48 h 72 h
H:FRU Algal culture 100 100 933+58 833 £58"
FEYN S 7P UK Re-suspended cells 100 100 90 833 58"
BT YEW Celk-free medium 100 100 933+58 80.0 £10.0
BN N2 Cell contents 100 100 96.6 +5.8 90.0 £10.0
FANKIPER Cell fragments 100 100 100 933 £58
FEZHLIEY Toxins extraction 100 933 5.7 833 58" 76.6 +5.8"
H 2] il Methanol control 100 100 100 96.6 +5.8
WK Xt Seawater control 100 100 100 100




H1H

BAERS : BEREREN TR A S I S e A 71
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Table 3 Effect of Phaeoecystis globosa compounds

on the survival of Moina mongolia

13 Survival (%)

12h 24h 48h 72h
HEFRI Algal culture 100 100 100 93357
PN 72 W Re-suspended cells 100 100 100 96.6 +5.7
FPRITYE W Cell-free medinm 100 100 100 93357
PEAAMLIN 254 Cell contents 100 100 100 100
PRANMMIRE - Cell fragments 100 100 100 100
T2 142D Toxins extraction 100 100 100 96.6 +5.7
F %} I Methanol control 100 100 100 100
W 7K % I Seawater control 100 100 100 100
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Table 4 Effect of Phaeoecystis globosa compounds
on the survival of juvenile Epinephelus akaara

171 % Survival (%)

12h 24 h 48 h 72h
HiFRM 76.6 +5.8 533 £20.8" 0 o
Algal culture
BEAN TR 100 933+58 800+200 76.6+153
Re-suspended cells
LT IR 70£10 433 +58" 20.0x200 0
Cell-free medium
WANMNAY 83358 666116 166+153" o
Cell contents
BEAN e 100 100 100 100
Cell fragments
AR MY 100 100 100 96.6 £5.8
Toxins extraction
H R i 100 100 100 100
Methanol control
WK 100 100 100 100

Seawater control

2.5 X¥H = B X AR 4h I R 00

BRIE AR BETE B 7 VR S 4% 2150 %) P 9% X R A
TR 5 iR, AIA1L,48 h i, BRIE4IHE
PR 2LAh, AR H M 52 XM IR A FET;72 h
HLRAYTAIET. LR, LRALIFH T
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I B AL, R SR R B R B4

3 vhe
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Table 5 Effect of Phaeoecystis globosa compounds

on the survival of juvenile Penaeus vannamei

FEHGHR Survival (%)

12h 24h 48 h 72 h
Hi 958+72 95872 91.6x72 83372
Algal culture
HA RS TR 100 100 95.8+72 958x72
Re-suspended cells
ZE VR 916+72 916+72 875+125 87.5+12.5
Cell-free medium

BN A 100

Cell contents

958+72 875+125 875=+125

FRANMRE 100 100 100 95872
Cell fragments

BRI 100 100 958+72 95872
Toxins extraction

FH e fi 100 100 100 95.8+7.2
Methanol control

WO i 100 100 100 95872

Seawater control
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RARIE UK A& YT i — R R BRjHA
TIERE . ASCLIRE Y B R 5 AL R
AP g FIRE 38 FAXT IR Sh ik 5 FpA 9 AR,
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HAER , FEX HBE R BRI T T 40#7,

BRI A B o S L A5 4 2 S R IRl SE 56 AR W 1 3
WA o X ol R 5% oy R 3% e 35 L R IR 2 W
WA/, Xof 25 A BE A B8 UK I R, 45 SE IR AL 3%
7% 72 h B IG—FET, [ AR5 IR I B 4t L B v
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72 h DARYITCFET, R IR B A R R R L R
e R MY 72 h BAAFET:, (BAAER
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HEN AP AL BE AR P 72 h AR A AL
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PRt A

E iR I
A~D. K5, A: % B: 12 h; C: 24 by D: 3 SHEH SERIBAR
WIKFE, E~G. WUE RS, E: X, F:48 h; G:72 h; H~1. 5%

WY B 1

W BRI, H: XFH; 1:48 by J:72 by K~ N. 3R 540 S g, Ko %t
L:12 h; M: 2330 S8 48 h; N: 353+ 48 h,

Explanation of plate

Plate 1

A ~D. Artemia sinica, A: Control; B: 12 h; C:24 h; D: Faeces with
some Phaeocystis globosa cells excreted by Artemia sinica after 24 h;
E ~ G. Brachionus plicatilis, E: Control; F: 48 h; G: 72 h; H~ J. Moina
mongolig, H: Control; I: 48 h; J: 72 h. K~ N. Epinephelus dkaara, K:
Control; L: 12 h; M: 48 h in cell-free medium; N: 48 h in algal culture.
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