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(FEMNFREAEEYHIER, BRI

BE 19841985 FURERMEMREX K K LW FEZHBHR Microcysiis
acruginosa, T T RENSBEEE, FREVW: (1) ARERENEARHX 20—25¢
/INERETEBES » HEIRBIFERE Y 100mg/kg (LD,o0 = 100mg/kg), ZHKIFEHEK 60—
120min, (2)ASRK, R, BT RHERRBEREEN (HPLC) 4k TBHK, AfLZERX
NEBOREEFERLA 1mg/ke, FRDEHBRPZEHFIERP R SLRTER
EHEUNFEE. G)HLZERE 2300m T 2400m FRIZEIE; XHFRE > AR TREEL B
B EEAERARE, R AER. SER NER BER 288 XRER; Ao T8
#7937,

REAMERITRTHA— N REERAKEIE,TRY 40 000 H, BEANEZELNR
B, MEBE—MRAKE, EEX, BT REEEBKER TV EKGHEA, EEFL
HETE,SEFKFNHRAR KE, KER ZEBEFGHEERERE Microcystis aeru-
ginosa, KEGIEE Anabaena flos—aquae. HHHEANEE Anabaena circinalis FHEZERN
Wi, EAMKRIEH, KAREEAEREEHERY,

*TRESENSBSEE.BNEERDHARD Y [AENM THRE, Bishop £
BESEHMBEEFE——Microcystin (REBFEET), N ER—HE LI EERG
%Rk, Botes L EEFESR —— Cyanoginosin(BE-4) —FhILIK L ko Slatkin
LWL EREER Toxin-LA B—FEENEERIK, Carmichael™? FRY
MRS 7820 I EHEREFER, MABMKEAEENRZETERILMES
WEERSEAANOHEEE, BRSO RERITN, ARNHRBERKERUNE
EEE.SREEEEBRAR ELAER, AERE—HEEFPEREN/IND T ZIK,
HSTEM 654—19400791, ‘

RV B EET 1984—1985 F RN R R BEE F R BT AR, At
W T BRI ERF U, RSO P LRI E.
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2. iR

B 20—25g RER/INE R, %ﬁﬁgﬁﬁmmﬁﬂﬂﬁm'i%m ﬁWﬁr’J@%ﬁ}%Uu
0.2—0.05ml FEA/NEREEER, U 1—3h V‘H‘ﬁE 2—4 FUNE BB AR R EH
=,

. ERNSERMAML

B 200m] RO N 100m] BEE, 25ml TEE, HARRZE 500ml 5, SR THR
#£ 3h; F 30 000g B0 45min, R LB REESBROERG, BT Co ERHE,
ERFEENSEREE,RBMA 20ml 245 100% 5 EYEH ; AR B REER &, H 18
BASKERE 1—2ml; B kERERE DEAE-Sephadex Ay £ (12mm X 33cm), H
45 0—0.2 mol/L NaCl #90.02 mol/L BEEEZE i (pH = 8.2) FHTHEEN, 3K
EENMENRBE, ARESRASXRER LT RERE: BERREDEEFTHEN
WPk 45 ORI Varian SERMAGIES, HYFI%F 4.9mm X 25cm Cy HEBEFT 440, UL
B2 AW H i, AR IR B B i

Microcystis aeruginosa ¥k 7820 REHMBZREHER Wright M K2¥ &
P Bl 22 & Carmichael HIZMWRE,

4, ME

FH A RE UV-3000 24MFEETHRIRINRE; FA“Hr” 835 REEME S
HEDUS BT TR AL AR |

. RESE R

L ARRERORIE
S8 7K A S50 B P I I R » X 20— 25 25 B/ AT I S 5, B B
BERINE 1, MR 1 WDIBM: g R Sk e fa I SR & TE R /K 4L VR A I

R RRARS R TEN, 2 RES/NARBRTILIEL 7 1984 4 10 F.1985 F 5—9

ARENFSEERERIE R, EHENERNETTEN 100%, RIEBIFEENER

LD,y = 100mgdry W /kg body W, MEHEIFRAI, FRENKAE, RBALXRA
HWRAHBRM R, FURMMBRSERNE—HTFER,

2. 5E AUCEBROEE

RRTIR JT B8 Cp PRIB D S RERBATIF 1009 BIRESRITBEBAIORE i, W H IR MR
EREERANEOENEYE, BT KE DEAE-Sephadex As FEFE—F 0B 44k,
GRME AR 2, ME LR 27 DI, FRMIRKLE DEAE-Sephadex A, £,
O EHR=A M, 2 REVRNEN, T ESREE L, ¥ ERERESERME

EIERIE R A 2 M 3. 2 iR RIE U MY Fi, M REFEREDN 1mg/kgo

WEEBLEEH 6 HEALR: KIAERLER - FERHER. L8R KN ER,
B3R, 7820 FRGQ)ERMMBRERG) ERERERTR, 240nm SRl

ﬁﬁ%ﬁi-%& 1T A< W 0 BB i A R bk 7820 §§§~Aﬂé{ﬁ7ﬁﬁ§ﬁo

M EREEOE
¥4 Cis ﬁ%ﬁﬁ%%ﬁﬁ%ﬁ%ﬂﬁﬂ%ﬁz&ﬁéﬁﬁzﬁﬁﬁﬁ%ﬂlﬁ 3 A 1mol/L HCI &,
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Tab. 1 Toxicity of algal cells of water blooms in Donghu Lake

REHHRHA % % EARMRED g #
((E.H.B) (mg dry W/one mouse) (mglkg)
9.70 370
1984.10.18 iz HENEE 5.50 220
2.50 100
2.90 0
1985.4.28 ¥, %?&%EE@E 2.90 0
1.90 0
1985.5.18 T 2.50 100
1.00 0
1985.6.25 s e T 3.70 150
5.50 220
S S 2.50 100
1985.7.9 it I P ;
2.00 0
6.50 260
1985.8.16 ey SR 3.25 , 130
1.65 L0

D) SMREEN 2—4 RERLF 0.9% Sk Hx B3
2) REBEHTE.

A A =2 240 nm

1(h)

B 1 DEAE-Sephadex A, K:pEfiE

Fig. 1 Elution pattern of the toxic fractions on DEAE-Sephadex A,,
A& 0—0.2mol/L NaCl BAEFH90.02 mol/L BHESZEMHZER,
I AREAK; 11 ARG 11 HRELHE,

lmol/L NaOH JFRAHE oH, HHAAFERELE, FEBERNE 3, HE3IALUEN,
FE pH = 6.5 W, NAEEE] 60, 80, 100°C, HFMMBEARE, HEERE Rabin HU
M R—Bo BEARFpHN ,BWERME (PH = 10 £4) BERE (H=2%£%4) &
E o

¥7E HPLC W SREOZ R MR SNRIL , 7T HAE B K 230nm 1 240nm L& H —/N i
WA (B 4),
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- § & 2 Microcystis aeruginosa IRAT4RE
2 LRy HPLC HiiTE
b = I Fig. 2 HPLC wu. v. profile of
: partially purified toxin from
M. aeruginosa obtained from.
i Donghu Lake
: R Cy Alltech Anal &, Hizhig
; H26% M 74% 0.01mol/L BEER &R ¥
! : - 34 Iml/min,
: ’ L ARERG; 1] ARFAK; 111
Y, L,
1 A 1 3 1 1 1 H
0 2 4 [ 8 *
#{min)
3% 2 DEAE-Sephadex’A,, &G REENH B
Tab. 2 Toxicity of elution peaks, concentrated by DEAE-Sephadex A,
TEBEEE(C) & 5 F k& WK (h)
- I —
14 11 + 8—10
- j§41 -
s 1 -
14 11 + 8—10
11 -
1 —
! 15 IT -+ 8§—10
111 -
1 +
15 11 + 8—10
111 —
1 +
22 1 + 3
111 —
S—
- I +
29 11 + 3
111 +
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B3 RHREHERR HPLC ZTESEK 7320 SRENELE

Fig. 3 Comparison between HPLC profites of toxins from Donghu
Microcystis aeruginosa and M. 7820

a JMMEBEMA 7820 R (loopl); b ARWBBERER (S0pl) 7820 FR(G0ub).

#3 RE, PHRRHREEERERENHBE"
Tab 3 Effects of temperature and pH on toxicitv of crude extract

from M. acruginosa in Donghu Lake

/
‘- s pH A HIEH T (h)
¢
i 60 6.5 2)2 1
2 80 6.5 22 1
* 100 6.5 4/4 1.2
100 2.0 0/2 —
100 10.0 22 1

1) B4 Lhe

w am Tme- AHRERTEHRE (FAB) (LU IR RER) R

e ﬁz&ﬁ%mma TP B R f vk, DA ME 7820 B IERS IR, U HH 2R M 3
F g2 sMERIL FEEDTELN 937,

.Fig. 4 Profile of u. v.

absorption of purified . E‘ ]';J. i«/lﬁ\
toxinfromM. aeruginosa ‘
.. in Donghu Lake FHIEE M. aeruginosa ¥ KIEME KL EER 7525

TISHIK R E R E X K EEY) N B RIAE R RENR 60 T REENEL
BHERASA, AEEROITE AU R EROHARRAIEE,
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AXRBEHERIEA.AMABRERSESER, YREFARD 100mg/kg (4iER
Img/kg) R E/NERAE 1—3b W, BEE, BRE RIMERBAREEURER
ARG TREREREER L, S5F5K 7820 U (B 3). WBHRR/IDBRFHRINE
I MKe REAFESKENI—10%, HRAMN S 5—6%, XTHREHEFRBIED
BHE (BHEEY) WHEBRE %™,  Theiss f Carmichael A%, FRER
M. aeruginosa R 7020 FREZIEM T , M EAFRER TR ; HATkER
FrEein S BOL SR , R F R MRS, AMRBESREFNIMERERE . ZELWE
BRI MR ERRS 2AREENERESE, HEFTASRED T — P WEH
%O

BREMANIED 5 Z%E DEAE-Sephadex A5, HEHER, FRTEZENE
RIFEPER—ENHRR, ZRREEEBRED (12mm X 33cm) i LERBKES
Fidko %2 MHOBUIEBIR I : ESBTRT ANE I EA,L I g &ERR,
REPRMNRKET I ERHRETRN R Hit. SHFRNBKE (FR) X
KEElRe Hib, ALERNRRBICRERL 7820 SHROMFEROE IR W (200—
300nm) AR AE AR BT RBHY, HEX 1mg/kgo MWELR B 7820 ERBRKEFEER 10
&9 s FRSUEREROBEEMGTRETE HPLC LRENSERHBRAEAB R
g (B 2, 3)o _ : :

1982 4, Botes™! M\iABE PSR BE,—BE4 HAHKNER, RNEERE—
MERERAFILHARANERETE— RN, 4 ‘

Ellement 7458 MBES RS T BN 654—2950, 1 5—16 NMEAEBAR, &
FHRRPD, BEEFERATR K, FEENEFEENEERER, SR EER
FER. SREEERBR LXEERNERMAE R RIARRN BB kR
JRIEEEDL 7820 BRIAZFEROMEN T 0T Bo LB P RIVFIRX Zuk %2 S R, Ras,
AERCGELRGRE, HEHERRE, 7820 BRERBIEF L5 5T ELXN 1000 £4
Lo — B s R BER A BRI FRENR 7820 BRNAMUERSROTESD
B29978 A1 937 /R, MESEIMUMEEE, WHERDEERILERSER,
AER BEE:; FTANERUNMEESRELERVENER, T 7820 BREFER
SRER, D EXEZHNRATRAMBERSROMEAS  WE NS RIFELETERH,
BREBRAZFWAR AR A. , :

BRTRIIE 2 Bt AR A B Tk, IEAE 557, DL L RIER 2 — B RA BT,

g % X M
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ISOLATION AND IDENTIFICATION OF TOXINS CONTAINED
‘ IN MICROCYSTIS AERUGINOSA FROM
DONGHU LAKE, WUHAN

He Jiawan, He Zhenrong, Yu Jialu and Yu Minjuan
{Instituze of Hydrobiology, Academia Sinica, Wuhan)

ABSTRACT

Eutrophication of water supplies and recreational water bodies in China has increased that
causes the water bloom of blue green algae. Studies were carried out in order to determine the
i)reéence of toxic Cyanobacteria in freshwater lakes and ponds.

In 1984—1985 during the water bloom seasons algal cells of Microcysiis aeruginosa were
collected from Donghu lake. Most of them were toxic.

The toxin was isolated by homogemzation, extraction, ultracentrifugation, ionexchange
chromatography and purified by high performance liquid chromatography. The results showed
that the toxicity of the freezethaw cells was 100mg/kg for 20—25 g mice by intraperitoneal in-
jection, with survival time of 60—120 min (LDuo=100 mg/kg).

- The toxicity of purified toxin was 1 mg/kg in mice by i.p. The modes of poisoning are
similar to that reporied of hepatotoxic peptides from Microcystis aeruginosa. The pure toxin
has two u. v. absorbance shoulders at 230 and 240 nm respectively, stable in heat and alkaline.
The main amino acids of the toxin were asparatic acid, glutamin acid, alanine, arginine,

serine, phenylalanine. The fast atom bombardment mass spectra of toxin showed the molecular
weight is about 937 daltons.



