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Wo REWEBEFHEREFNBRERZRY, EoRBIHE,EREAET LE, FIE
MIFIKE S TA 3—4 FERETRRBKGER,, BB AR EYME K. R HEREH
BAERPERI (Gl 5)iRT, EEEESRENSTRE(ET 20—40°C)RESHo

BHNE FOORFETEONE, EBEHRBAEN. HARRE R
Fhe, BEAM, —8HH 20 REGRESE, AT BRAEXMKEREE S, BEMNSH
HE, BHHE—BAH 3 FUNARo EHERS LB ENRTERAKE A REKE
S, DAEEBKESENR. FHGIBUEATBREFNFANSETEEREER
(Bl mg/kg)o '

e S vE B4R T T IRPNIE ST, 3R 4 S/0NEsk, EESTEEHIZE 0.03ml D)
WL AE NS RBEBEEN —UERERODAMNE, EHN, S$AREESFXKE,
FEEBNIBEE 2mm RIE, RNERPNERSEBERNT—%, EHANERTT
H 20 5, HRNEFESRALBREER, BERER, RITEBEBES.

EHENNE  BUKERFOERER, ek OB NN, Bk 3 /NREE
B B R R R B vk e BB 3 /NNl AW, EERESEHNE. KA
5 A MR, BD S R R T R A IR S 0, FRIOE, BUE LR, PO E
M2 R, A S THEHEERRET RN,

ERARNE BEEUCEMRSZERBOLE, Bt K £ 5 5% 10ml i
/K 10ml, BELE MG, GEKDBABONEER, B Specord UV/Vis 4334
SEEE BT OB, R KEAT K (4400m) 5EEK (618nm) HEL{E,

BB 7820 REMBRAEERZM M B (Wright) K25 W. W. Ca-
rmichael 1§+,

g A ki

(=) FRRRERKEHHEHER BN

REBRIMOI=ZFEONEAR, REBXK(EEREEKEFRAMAE 7 MERKE
Euis s, Bl SRS EE (Microcystis aeruginosa), hEHEE (Microcystis margi-
nara), KAFEZW PR (Microcystis aeruginosa var. major), KEBE & (Anaba.
ena flos-aquae) AR (Anabaena cercinalis), ERNIHI%E (Oscillatoria formo-
sa) FIR 223 (Aphanizomenon SP-)o KEVHRER T B B A L 4 MO BE SR L 70 ) i 33 & B0
B, HAAMERMSMEMBEYAES, HE (Nitzschia P.) MR LEE BREM
FHKET , RILE VBN ERREIKE, XEKE  RRZEIN, RINBMEHAUET
BATREEGE 1),

RMHXNRINKEEZES 35, SNRAKEERKE, FRHBEBEKEMEZK
45, MAIEEKAELEKE LRSS HEHIR, AR 10 2K, 5E 0.8 XA, REEN A3
—AHiH%k, 1986 £ 5 Arh , Y X FyKEEE LR, RAB AT EARADBELERE T #H
FEBKEE S AhRE,—EEEFE 1L A, BNTEREH, RN HTX
HZE,BNETROEWR, FEKRREBRBEREN — BB 65K, M —K, B4
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WD, E—FMRERNRR,ERWRE B, R ERKeE, ERMAERK.
AR AR RNERKE, ETHREKE, CEHRAE S AR, BERARE L. BE—FE
FREAKE,

®1l AUMBEKENTERER LB

Tab. 1 The dominant algal species and toxicity of water blooms in Donghu Lake

REE NS EHME" 1 iR

éﬁ?éﬁ@é Date and site of Inj. ac’lﬂose Sufﬁyltime LDL"

pectes collection (mg/kg) (min) (mg/kg)
é@%r%%li;)n 1985.4—5. K# 110b n. de. —
?ff%ﬁ%;uu) 1986.4. R 235 300 235
GRS 1984.10, 7K 31b 45—90 —
(M. geruginosa) 1985.5—10. R 130 60 100
gf‘l’{.‘ziﬂrﬁuﬁﬁ;ﬁ; var major) 1986.6—12.95# 50 60—120 24
. = .
Ezllf‘a%gi”w) 1986.6. 125 170 70 —
EH R
%Iévitzschia sp-) 1985.7. EX 5800 n. de. —

(i) 192 n. de. —_

(%0. formosa) 1986.8. Bt 533 n. de. —

n. de. = 3% no death
a, HRREHHEARZ RN AREERTEERY/SAFRE. EREs.

Injection dosage is based on dry weight of cell crude extract (mg/kg) of mice. Intraperitoneal
injection,

b, R 4Y s AX HhiR > ROMF VR RO B R Uk B> Fl 50% 2B fhiR B0, 25 ik TH m 2—3m] ZWEAKTE.

'The partially purified extract has been prepared as follows: Frozen algal cell slurry was thawed
and extracted with 509 ethanal, centrifuged, filtered and dried. Finally, distilled water was
added to the residue to make up 2—3ml solution. It is partially purified,

%2 LRHFEREHNERGOWELR

Tab. 2 Comparison of toxicity of Microcystss from various sources

Sources;fgﬁ;\o/;ﬁ;?iber Toxicityﬁ(%lg/kg) Authors

RURBFHE S SAaM. KE LD,o = 24.4 ARES, AN
He et al., the present paper

9 SfafhkiE. BREFE LD,, = 40.8 ditto
AWK K& LD,, = 100 ditto
BEEERE 8641,k 5k LD,, = 30.6 ditto
BARIWE, ZNEF LD, = 80—160 Bishop et al., 1979
PR ,7820 Fkk, 4L LD,, = 30—50 Codd & Carmichael, 198201
gk NRC-1 %,k LD,g = 40 Hughes et al., 1958612
HA Suwa M SE#Ek, RNEE LD, = 250, LD,y = 11.7|  Watanabe & Oishi, 1983203
fdE UV006 ek, sfrist LD,y = 25.4 JVan der Westhuizen-& Eloff, 19850191

W& VEIRL REBX R TESHKETE 4 # LB 2 7, RIS MBEERTK
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AR, Ha 2 F, MARESRBEETDENES, L2 THEAMk, RKMAS%
MK LIRS K LDs 2% 100mg/kg, 9 SAMM KRS MBEK LOEYE, B
BA% 24mg/kgo AHMKIPENMBERERILRIITH 2, TUBH, KB
B K B M R R0,

May™¥ PO AFIW RS AESEEE, AR Scort FUINEIENFENEERTE
F, RNV RSN EHEER, SR bEgEE,

38 Carmichael IRFZE™, KAEMERH = EEHEE, ~MEFSE, LR
BHE, RALEEEER, B—FEWIR, XK 412 5 5 40 2 5 iR L BE I &
(LDs) 3% 0.2mg/kg, BFAHEYN 4—7 341, RIGRMMNKE A E K LD, % 396
mg/kg, BLFERTE] 240 43 %h,/NERAEFET-RT A LM SR Ko FTLL, RIXAME
KBRS EES Carmichael MBWT R, REERSEFFEE, Ry
MBEE RECEMBEERE, B TR, XEERITE— RS,

(Z) BWEEAERENEE

WA 1R AMAKERESTAATAMBE R, HHINERY: AEEKE-
BB M K - BB K A, RS R, MIEREEEERA: ARBERR
TR R EEEW R SR, Eﬁﬁﬂﬂ%?ﬁ%ﬁmﬂﬁzﬁg BT R F 24 IR 2 1k
mMMEFET.

6 1B 3 K 4 BULE KR 15—18°C 0 4 A6, =4E(1984—1986) g I AR Rk 0 3%
Rl e S ), R — A A, EKEIRE , LA FUS By k2, H
SHMBARER Y KEBE 200 2460 5 BH)RER,BY hiEREEK e, B—
BAKE 1L A4, Y KEREE 130 4, BRTHEE, FHNAEER. BI/NuEZK
s KRIFRIES 12 A, WAEERAKEDMRE 10°C, HREENEETFEBKALE,
BB o BIE/K 4T 1984 F1 1986 SEHMAT 8 ARMERTN (30°C £4), LHE
BARR R o

R, RIOME B RBERRE FH I SRR E R, RSB RER 1
SRR BB R K R 4 R R AR BEERE,

Kriiger 1 Elofft™! B4t TiR R v o Beos kKR L, R I S M B A K B B IR B
R7E 28.8 B 30.5°C, BIEMBRE RN 10°C 51 40°C, i RAERAKIKSERIER 2 HE,
HIEBKRER, MAIRA Arrhenius /RIS, KA L 4 1 fyn B 5 B VR HO T 28
hF 17.5C H— 4, BREZEERBLEARANEE, X5 RMEBERAE
R K S K IR — B HRSE T IL, B K i R SR E A BB UNX A,

HR—REENVA, GREAESEREN NP FRTHESEKERE, RIEKX
FRAYHTHRIO (1 1) ,1985 4R 7R3 1 35 (KR #0) K s i 8 3 SE #9120 2.87ppm, #1981 4R
#y 1.95ppm BN T — ¥, WRELEEFASMNEBR (REFRBEAEBANTEE
#H ML) @ Hebgen /KEE 1975 &R (0.26ppm) i 10 1%, AEIMmaE AT
#82 0.31ppm, XJLEBEFRA LA Hebgen KB (0.02ppm) #H 15 %, WL, %

D B BRI B «RIURHESRES B RN EY £ P DT> (BB .
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Fig. 1 The relationship between the occurrence of water blooms and environmental
parameters in Donghu Lake
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EESRENRRo
9 SEMBRER, R—MEARE/N AR, IR 100m’ ZBREFTEAMRPHE

BAKELIFRES BENARKNAN, YU4EH 6 A2 HHIARERFMEREKE,
ZF 12 Ak, #XBEHNEA, KR ZE /44 10—31°C, pH 4 6.8—8.9, FH:
(LDiw) Z5LM 403 F 32mg/kg, EEHFWRME (7 A 29 H—REBEANEIHATE
¥, ERBER/NEBES 7 AREAET)XSZERRES, KEERNREHTZES
B8R RRAZWTHFESELRTHE 2,

(m) EEEMEHNER

HBEKEFUEFTEMNERN, — MR EKERE LS ANA RN EE, S5 —FH
HERAEAGHSIENTE K, BRITEMEF AN, B JE THRERIFHEL, R
REGRARAMERIETE (RBS5E.KELL), ARAZNTERAZER. BERF
F(6 E 9 AW BEEKEROKS, BAFIEEH (B )z, KHF K (440om)
5®IKE (618nm) AIELEN 0.2; R L . EREE—E, ERBERNE K. KEZF
(10 £ 12 ) KEH @K%, BT PESHBBEERNILLE 0.8 KD, #. X
h 7 T RN A ORIE] 28 B R SERE , AT E— P T 5o
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Fig. 27 The toxicity variation of Microcystis bloom during different seasons
in pond No. 9

A—A FH Toxicity, O —— O {BE Temperature @
HERAKEEM Arrows show the peak of bloom

BRIV EENEEHFATEEER. 9 SAMMNMERKE, HSEEaRS
WERRETHENRRAN,TAMERENRRTHEES, RROFEHE (LDw N
LDs, 533124 32 70 24mg/ke) RAREKE 10°C HAFERI(E 2)o

Watanabe R Oishi™ 7ERFZE Suwa HREHEAK LD, BRI FREETI
5,7 AE 8 ARE,  SFELR—R, HESHNEK, AMNNHBEXNFERNERA K.
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Gorham™ #17 TARREM FHZmRE , BEERE 25C &, 30C K—¥, 20C
2R (Y BEEER 1/5), {H Van Der Westhuizen F1 Eloffl® 44 i # ¥ UV-
006 HAIRBERRE 200C BEUEES,REASHERBESH TR, XEEHSRIIU
ZE P 10Cc NEUERS  FHEMEEERNESNEREHIAR EMaRee 2NN,
HEBEANEREREKERLERTARKRNES, BRI ARIRE & HEBRR,

10

4T 0k Relative absorbence

400 500 600 700 800
MW Wave length(nm)

B3 RREZEHMEKERRSRNRELE

Fig. 3 Absorption spectra of cell suspension of Microcystis bloom in
different seasons

—9 A 4 A## Sample collected on 4th September
————— 11 B 3 BR#: Sample collected on 3rd November

() REREROEARS

HBEESRERAIWEI, RRACEE —MMEHER (microcystin) HEHEF
# (cyanogitoxin) ER{ARTAMEE (aeruginosin), BIIHE—RHRRND TR EY
P X K RIORFEHLE B ATH W AR —FMEATIHNE, WA ESEnESE,
ERR A, SR FE M 2, O E SR, BB ER MR NERERY, 3
— MR EFREEER T, 05 8 =0 6 35 % , 2 8O (i 78 1, 354 5
KREFE, 4 TEAR PR BRKEEROFELEE, RITRAKNAENSHEE
ERFRETHE, NAR AE TREREARRIIMMENEROERR R

X 6 FORF 2 R A MM AR BT BOA I S S IR L R B, B HEMVIE
SERBEY—B(E 3), B RBHEIFEOE AR FMEFEEL (M. 8508 FHH
BRI AR AR AT R AR BT T R 4 B SR IR B SERT K R BR L
T~ SR AR O R 4B L R kT RS, BB BRA M AR WAEST
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FIE-FiER A 4R, L 4FME IR S Theiss 1 Carmichael DREIEHE S BT ERIER &AM, &
REFEAEROFEREAD 40 08, A—MER, RNERTTANEERENTE (LDs =
1.29mg/kg) b EEES FE (LDsx = 30mg/kg) /b 20 £%,

&3 B (. o) SHEEH G- p.) SRER
Tab. 3 Comparison of the results of intracerebral injection (i. ¢.) and
intraperitonesl injection (i. p.)

ER R FiErR . EE/M4E
Inj. dose Survival time |Liver wt./Body wt.
FE& Samples (mg/kg) (min) (%)
i. c. i. p. i. c. i pe i. ce i. p.
M. 7820 4iHE 0.1 0.1 40 55 | 5.640.8 9.740.5
M. 7820 4nHuik&iER 1.7 32.5 185 |* 86 | 7.440.8 |10.3%1.0
A. flos-aquae P EHE 22.4 305.0 5 246 | 7.5+0.8 | 6.640.9
M. geruginosa var major YRNOTEETHE 27.5 115.0 115 55 — —
M. 8508 ‘Myaitsiik 10.2 92.5 n. de. | n. de. — —
Oscillatoria sp. FIRTES K 16.2 148.2 n. de. | n. de. — —

n. de. = k%% no death
* B M.7820 PTERFLHAEUBSERRBETR.

Only pure toxin M. 7820 is based on dry weight; other injecting materials are based on prvotein

amount
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STUDY ON THE TOXICITY OF BLUE-GREEN ALGAL BLO-
OMS IN DONGHU LAKE. II. SEASONAL VARIATION
OF TOXICITY AND CHARACTERISTICS OF
- MICROCYSTIS TOXIN

He Zhenrong, Yu Jialu, He Jiawan, Zhang Fuying and Yu Minjuan
(Instivure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

The blue-green algal blooms in Donghu Lake are formed by seven species: Microcystis
aeruginosa, Microcystis aeruginosa var. major, Microcystis marginata, Anabaena circinalis,
Anabaena flos-aguae, Oscillatoria formosa and Aphanizomenon sp. Through bioassay, we
found that blooms of M. aeruginosa, M. aeruginosa var. major, M. marginata and A. flos-
aquae are toxic, while those of A. circinalis and O. formosa are non-toxic. The toxicity and
pigments of the water-bloom varied with seasons. From August to September, the Microcystis
bloom showed the lowest toxicity, while the highest toxicity was detected in December (LI
24.4 mg/kg mouse wt.). Studies of the pharmacological characteristics of the toxin and the
comparison of the clinical symptoms induced by these toxins through different routes (in-
tracerebral and intraperitoneal) have also been made.

Key words Blue-green algal bloom, Toxicity, Seasonal variation



