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g =

MREFAKE BT WESBER/INEEIE Prymnesium parvum W B, FF7E L1 = B D b
177 R 3E, HIRE 23T, 0618 600—800Ix, H 2 12—16%. 2 1 B, LB FE MG K R A LG /K 3%
FEPHEK B, EEEKAKNB TEREDSRE RS, NBRARERENESFR PR
B B M F (Haemolytic toxins) il # & (Ichthyotoxins) . FHIH7#f 4 MLER W E T %
MmBREN AAEANE TAFERENE, ARSAARFLERETRMN. LIO6E, Rkt
Pr B FAB JulliE, &R B R X BB MBE TR — MR,

XA P, KE FOFR BHER

INEHEBE (Prymnesium parvum) | 124530 T R EUK WK S, X HEE R
POE A A K, HLEY), R E R, 3 KA PR BKE, XFKERGIRAK
KEFET:, T E A H KA S =4 R R, Bl A = — K K.

E A3/ EHEE T RAOPR, A ZESE TR AR SR FETHaE
H #0055 PL 3 40 MERAN ML TR AR I VA L 22 R D9, T s 3 R 4T
T UL RSN E, (ARG MA -, —EF AR ERR— I HAE; W 5
— AN R E R M E A IESSS,

EN A 1963 FREFBFELT. NS BETE. LK. RS F K AN &K ES Y
KRBT XML, HHGE T B XA = RN EE, — SRR, K& R
17T B X% B E Y2 BB R EE B, (EXHZ SRR R R RS54 i SR Z B 58

AXRETHEE/NESHEENE. EFHF, FEWRR WE, KETOERAME M
R, IX A R AT TR 5T

1 HRFnAEZ*
1.1 LSS

B R EE ORI 83 Y UK AR I/ B HEROR P SRR S, B BT IS o0 B 2
fh. ABFEAE Y B ST R MR EIT Y RSB SR, SRR RO SR A 2 ORI R I L. (R

« MR ARP#EERBITE. 4538970588,
1994 4F 4 H 13 A3,
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RRWGKIEFHE ATHKIEFE""
NaNoO, 0.05g NaCl 15g
K,HPO, 0.005g MgCl, - 6H,0 2.5g
Fe - citrate (1%) 0.1ml KCl 0.4g
Urea 0.03g KNO, 0.1g
B,  200mug CaSO, - 2H,0 0.5g
B, 200mug K,HPO, - 3H,0 2.3mg
Sea water” 100ml EDTA 50mg
’ B, 200mypug
B, 200mug
P, 0.3m]
K 2500ml

* AMBFSEFEHTEIRFLLIBIEK.
* + i S. ULTZUK % A“Bi s BRI M. RERBENBREYN 15%ES.

1.2 HEREAYRE

BRBFEKENEAERRB(G0d £4) WEHAMS 400 r / min 2.0 5045 340 3%
R
1.2.1 AEApRIRENEE .

B R A ME T 20—50 AR &G - BB 2 DIHITHE,OCHE Lh
A, B0 (10000g < 30min) &Y. FHEBHFTER)AGTHR. HEEE 23 KERE
BRI GEE, ABEYEETE, BOBS - FEE(7 : 3) S LB (Silica Gel
loomesh) , ARKEMABELGIEZERAN : FERM 1 | BAHETERE, BBESERRE
B 6N, MB IR S, F M EREBRNWER 2 WETHRAE, & C18 # (Bond Elut
C18 cartridge) , I BE S AR - K (1 : 1) Wehs, M MR TEHESE, 0 30 PR R
WA, B 3R ZBUUIE, B OWRETUE, B THE : Kb @ 3), BETER.RES
H.
1.2.2 MEFEPIRDNEE

ZEARKEXNEORH, B.OEEREA M, W 3000—4000ml ¥ 37, A 8dE i
kB (NaOH) i 5 7= 4 1 8 ZUIRITEE, 24 pH 0 10—11 B, ik T AR 1h, B.OK G
¥ T lmol/L HCI(% 100mL). E# MW pH & 2—3. BEEWNEPE
100mmol / m’ HCI # 6C &7 3d, BEH YA HTHRKY 200mg HEEX (A). HHEYK
A B4 HEE THEY (B), A 20ml FEREK B, B/ETHREY Iomg IREABKK
(C), 4 C EEAX REEPUE, UIEAWEE : K9 DR, BETHRET 30ml HEE :
K1), BOERIE, H L FEBRAWMAZLSTHE, BETREBY Smg(D)RE K
K, Heni ik, R BCH A Bond—Elut C18 Mt — 4 4k, SR/ EHTD, BH TR, #1F
#H.
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BHRBROE TH
Haemolysis(%)
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1.3 H{ENE
1.3.1 EMmBE (Haemolytic toxins) iFHEATMIE
1.3.1.1 HFmEMH&E BEHESSMEASRREBET ICKARZRREF. L8
B ERYE T 10 A5 B 4CIREMN% B E B (NaCl 73mol / m®, #r B 4§ 42mol / m’
%85 114 mol / m® FIAT#ERL1E pH £ 5.0). {KH B0 5min(500 r/ min) F L, Ik
HE SR, RS MER A% B AR 50 45 (0D640 £ 0.8 £4) & . '
1312 AoBpZEMBIE  EHERK or o
(Digitonin ) f& — R 2 i & ], HL¥& M4E /
JA ., AR v T DA S B 4 B R 4 5
WBHHEMEEE. B 5.2ug / ml KR ,
T 3 WK A TR, R BE B B BURE £ 3L
H0.6—1.4 AMERN /ml, 5§ 2ml F&- ‘
LYW (pHS.0) K 2 bR b 78 AY 37 86 4F 1L o
B Iml F4HEA, B 30C KRR, RE N e e eyt
25min, RIGTE 721 0RE b, K LK R (4/mD)
Concentration of haemolysin (Units/ml)
- 8 B BLERESHEOESRZENER
}Ejﬂﬁ@*ﬂi, ]’é[ﬂ]_ﬁgﬁﬁﬁjﬂg)\@ﬁiﬁ & Fig.1 Relationship between concentration
(1), of haemaolysin and haemolysis (%)
1313 FMEBEEFHNUNE IEREIBRREPMALTEEG FERBNES
R(HE LAY 04%EH), F LRz EMEEE T M, #EE ME£E Kb,
IHitEIMEME SR, | MEAMEBN HUEHR: ZE Iml LR REEP (FEBH.
A mBk, FEIMH R B EEHEB pH 9 5.0) (4 MBS S0%MFIHREFERNE (1.3ug
i Digitonin & 1 MA ML H47).
1314 S8FERFMMUE  AEKN 25—40mm MILEGALERZR A8, £ 250ml
5% 100ml BE#R e A 100ml B S0ml ARAEL R (20mol / m’ tris Z #hi pHS.5, HE R
M 0.1—0.05mg / ml) H A HFLEMA 3 B, RIBMA 0.01 3 0.02ml FEEHERMA
B, F25C (BB MBAMNFETHER, IE | MFBERELN £ ERITESERS
i, 8h WRJEFTA e, SZEAMETREEWERMKE.
1.4 BAOBFEOLEHIH
ey 7 K A b A B AR IB AR iy B R R B, HEAT T SIS, BRI iRO6 S,
B BT E KT E.
2 XBHER
2.1 /PNEMERMFERIK S B
2.1.1 FTREFHESHMEHE L
/NGE SRR K AR MK BB KK R R B IR I, e KRR P A KR
¥, EXEEENLREEEBRESIIEK GERRKRIERN). IHEEHITTAL
BB RREKEIERRE, FRREHEAK (RE 22T, % H 8001x). AE 2 7]
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DAEW, ZRE LREFRAGT, TRRAXABARA TS KEFRIITERYEKR
4, BESEEED 30-32CH, BARASE LAEK, BEAUIE. SRR EM
BN BHEFAKBRBEERN, T 12—16%, & FEAE 800—10001x W, M3
MEAEFE PR R ENETE.

202 MO/ MR R R A K BT S RO S B, R S TR, ST EE (1.3) W
. SRFEVIEERECEKRRKMHEN RN, RALIARE, AP ERME. e
£ 5 Mitsui, F AN EZE Synechococcus sp. BILRER—B(H 2).

18000

14000

Haemolytic Activity(HU/ml)

7 W SE P (R E AL/ mD

0 4 8 12 16 20 24 28
B 1] (d)
B2 /ANEWSEMMAAE KSR
Fig.2 Haemolytic activity of methanol soluble fractions of the

cells during batch cultured growth of Prymnesium paruvum
1.7 I & 1% £ (Haemolytic activity): 2. K 4R 7k 1 3% 5 b i 4 K 81 28 (Growth curve in natural
seawater medium): 3. A L¥/K 353 i 4 &K B 28 (Growth curve in artificial seawater medium)

22 NEEERENSUREEHRS R
221 BnEHEMEFEENE

MARHE LR T LB A A7 4 0.6—1.4 HU / ml XATEE W, B ES8S
BMREERERZHE KRR, CHRESRRG P, GEMBRER S0%ET, By 1 MEMER
B (HU), % T Digitoninz 3ii: #%4F 1. 3/1g #IG, 7] A B MO RIS AL b B B 40 B
REBUORE LR MATEEH,

KB LB ARG ISR, R BRSPS RS
H(E1).

M FE I, EH R A Vitzur S8 Yavivi® "5 pF s Hxt s ok k. #A
BB A Bond—Elut C18 A gt —4ifk, (FEM EHERNR S P MM EXEE A
BREYH S HE) AEARAEFREPRICEA TN RNATE.

222 /NEWERSERNTHT

BN HAE KR AREHERE (B 2), AL IR PR B K
BERARE, SEEBETK ANBREIHEERNRAY, pH MEREENE, FEAEE
BHAERKEMW. X4 pH<S B, RIEBHFEM RS W pH M 7—9 b, a FE KGR
# pH AR (£ 2). AFEEMNA DR IURBIE HEIE T EHEE T W
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AR5 46 TR B R /N B, 72 BT H B B T o LURE I (spermine) 4mol / m® HSTE
PEFI3R; Ca 4 BN 3 RIS TEAOME L, T Na ™A MRS e R (B 3).

£1 DEERARMEFEPHER

Tab.l The toxins of algae cells and extracellular medium of Prymnesium parvum cultures

TR LRI 00 7 3 PR L3 87 / mg) AREBHEGEERRN / mp)
Fraction Purification Haemolytic activity Ichthyotoxic activity
(HU / mg) (IU / mg)

E X0 ACGHEH) 3000 1100
Algal cells B(ZE{L i) 9000 2700
HIH ACHIZH) 1100 400
Medium B(F A2 BLR) 1400 470
C(F B R B0 4500 1400
D&tk ) 6000 ) 1700

&2 pHHEBRFERER
Tab.2 The effect of pH on ichthyotoxic activity

HWEIA T aEREE(@BRAN / ZT)

Co—factor used at , Activity of ichthyotoxin(IU / ml)

concetration of 2 mol / m®

RMEER pH 7.0 pH 8.0 pH 9.0
Streptomycin <100 1000 4000
73 <100 10,000 40,000
Spermine

£ <100 1000 4000
CaCl

ERiA] <100 <100 <100
"NaCl

* R(EHBET) <100 <100 <100
Contrast

(without co—factor)

. SERTE Smol/ mi—tris B MW, 20—25C B #H1T,.8h FILREXRER, KPEAE M HBE T HFKH 3
WERER
Experiments were carried out at pH 7.0, 8.0 and 9.0 with 5 mol / m*—tris buffer at 20—25T in dark. Results

were recorded after 8 hr. Identical results were obtained in all of the three assays conducted with each cofactor.

223 kAR MmEBRERDTNE
A NBENBEETESWAS N, C. H OHABRKILEGY. asXi&athf
3400°" 1, 1150 ! & 1060°™ ' A R, L A BB &, 1639™ ' HFRUHN & C=C
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R. H

W A; FIE e 896! A cienrae  >C=C{ A FAB il Al ik A 54 —
H R

MBI, C RIS TR TUR 611IM+HT T4 T8 M= 610, BT LURER /1N 45 90 v

MR EER/MF TS,

30.000 g
O w—O |

20.000 - d

10.000

/.

T,

— . — —————— ——— — —

B REE (AERKHA/mD
Activity of prymnesium ichthyotoxin(ITU/ml)

0.002 0.004 0.006 0.008
W) IE 7 E (mol/m?)

Concentration of co-factors(mol/m 3)
B3 BELEER 2 A5 ALUA43NERRAZTREENE R GTAEER T 9000
BEFEN / mD)
Fig.3 The effect of spermine 1, streptomycin 2, CaCl, 3 and NaCl 4 on activity of

Prymnesium parvum ichthyotoxin (The toxin concentration, 90001TU / ml)
3 it

31 FR~HFFENOFEREBYIRILE

YEE MK BSE AR EUK At B A B/ EHESE, bt T T KRIEHR, XL
Baifk, WELKUEN: ZESA TSI RARWT-WATE, FA4MRERNOELE LS
B/AEBIETHER. Yasumoto ZBIR T O MR P HMEE. MMBITHHIRS
RATLAE W, HEA >4 5/ EREMARNEER, M H&HERER R POEEEER
AR, Kb 6 M A/ BRBSENEER, 3N AR R, WA KR A
PABNER. DNEEEN AN EERBEREEK/NDNSHEER Amphidinium carteri
FARRL. Mitsui, 25, LB Synechococcus sp. PREUHS P8R/ EHERNE
W SEHAM A MR, BIRSRE N5 5T 2 B 35 R0 F MR 4R &7k H
B4 BR (Okadaic acid) WY . B TG, B2, BOEH AR
{1 T Digitonin ¥ . PO MMRARABBBEHNSIEISHYIRT. FH XEKR
B Rt K AR R A RS, T 0T A Ay TR T A B AR L R B BB
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AN /NER S, PES -2 REERREN KRS RT3 AR AU,
32 BIHFBEEHERT

ENEWEFT SN IMEED X ENARKNEESHRBFNEER, HTRBHHR
45 5L R — 3, Ulitzur 1 Shilo Z'°5A % & & —F B 14 5 1 5 Kozakai S H £ —
R g H g EVERZ ORI R mE R h 5 ASER, HPhEnE 1-1
BA N ERERCEAEEH AR, BN ERE M P28 & A Digitonin (b ER)
HHER 80%F 25%, M B X M-V M8 F 1S 4 52 i & & Digitonin # 100,9 1 2
&, BEI-T45NHEIHEENEHWHAER. Kozakai fil Mitsui, A, % Fr i) /e ¥
ERNBR]-THERENEOFE [-INERSULPEELEER I -TTHEHWE
P HMAR. fEE AR B OB R 5 4L, DURR MR R, &
BEN—NHESFE . 2. B THALERED. BB RS T +HHNMR ik
I °CNMR W&, HLF 8 L EMEHR, F 3 RTE FAB R+, RAFRVOHEN T
B iR 611 [M+H]", 4> 78 M =610, XEEH & 4H M /8477 i 610-477=163, B
AR, B TAD IR f1 MS B, SR FUERNOHERBET 105C TREE &K
Yy, BT AR S RS F .

HEW/NE R R R A 2 —EHE 4(A)

A EBZ5H AN 4(B)

[M+H]*=611 (A)

-—

CH:OH O_O/OCH2CH2CH3

0 |
Homo \/l\/o
HO
OH

B4 PEERBLERADZ 50
Fig.4 One component of hemolysin from Prymnesium Parvum

EEME NN EREB NFERASZ — IS,

FERE P EAER (FAFEMENER) MOIGHELE 1725 F R, 38
BB, WAL AV I B R LT AN R & R B s o — 5 (b Bk £ 5 BN T
F pH8—9 #yxi B RWEMA MG /EH, MA MBS RS ZHBE &, X4 pH
K SEHENRE, IUXRAERNHEXR REMREN, MAERE. T/ ElEsE
EBAR 2 W EEHEBFSIEEEFH S B’ATR.
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ISOLATION AND CHARACTERIZATION OF TOXINS FROM THE
PHYTOFLAGELLATE PRYMNESIUM PARVUM

He Jiawan, Chen Minghui and He Zhenrong
(Institute of hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstraét

Toxic strains of Prymnesium parvum were isolated from fish ponds with blooms of a
toxigenic flagellate P. parvum and high fish mortality. The pure culture was successfully
achieved in laboratory. Cultur® of P. parvum grew well in medium of artificial sea water me-
dium ( Salinity, 12— 16%o ) and natural sea water at 23C and 600— 800 Ix illumination.
Haemolytic activity appeared during the stationary phase of the exponential growth phase
and maximized at the latter stationary phase. Two kinds of toxins, i. e. hemolysin and
ichthyotoxin were extracted from Prymnesium cells as well as from extracellular
medium. The activity of P. parvum haemolysin and ichthy(;toxin was detected respectively
using bovine erythrocytes and Poecilia reticulata. The dependence of P. parvum ichthyotoxin
on various co—factors was also studied. The major component of a homolysin was identified
being a glycolipid. ' )

Key words Prymnesium parvum, Blooms, Haemolysin, Ichthyotoxin



