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R_E AEBEHSMBRARBEEANAFLRTPRBOST AR TEHAL S1- X
D) MBRFR MCYST -T.R N5 H LR M A% B EFTLDN 110—500pg/ke). T H B
R2uh R aFCRERAEREIRULFRG. Q) ERELHT . YA ERRMAREN
BRYBFASRNP G, B REEUERNE - TYOFEPAR 20d UL ARAT M
EHFUHLRRERNFUSIERA 245 F HFNENSHRENARERG. (3) K1
FRAMA 15pg/mL MCYST-LR X REAE AN EINERE IR YEREMAN .Y
THEEMESh AT UL RERERNUNEKARFAAB . RUACTREALSENEDY.

x| FREERX fX & B4

R BAWEB Microcystis aeruginosa KA R R & R HA RS, K, B4 ot ]
KO —®m R0k . R M £ 08 R BH N MR H E Microcystin, MCYST).
GHNNT TR NERFRFAEYEA, N EARKRE 1M 2APP] 1 PP2A)E
MEER AMBANERFEANY RS A RATKEM BRFEDYNEE TS,
HERCHRES. HRERCRABHORERY  LBEW ILH RS HKE R R
KEGEERETEFRKERBER . FFRRT K 80X KERAFY. B, X580
FEEENEHRIVURUENAENAE A FHKERFLKRAEEXKEXERS
Y AXEEAFENRE - TSIRAMNXEN NG EFRE, AFEERKEHANASE
BRFBGMATHHHRE. BUARRAEL R LGRS FaNFFaXHESR
BRAVNE FEAREEBM RN EMENEZESEREE. IR M RE AW EEE
SRE, HBRERZP. AXNEX M EOFELEFEATTHR . AEERBEOT.
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11 HERARREENNE

M ER R EEYHR A, A2 SFWEYMRELRKEN RS HERE B
K ALE K OONER) BREFINHBMAY G, HEM K, BE A 20 BE M mEm e Tk
BN 60cm X 10em X 30cm B E G IBREL N, 0 B R KBSHEFR 24h, H 25 ER EBAM (L
K eApm) BRI AWK BEEHDER . E S, RN EEAREE IR OYL

» BERARFFRSIAE (%S .39370151).
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MESHEL AN SXATEREMERLNOWMAKRIREEIMNE. BRETOBBERAR
RENABFOFELGEER 720 MK, ATE - B :KG:20: TH#TRR,REH
Bond Elut C;s#k & Sephadex G845, K8 H B X, B /5 A HPLC # 3 [1,6 1 kit — 4
1k, 3k 4 # & Microcystin - LR.
1.2 daRBHETE

3k Fi 8¢ 2 H ypophthalmichthys molitrix . ¥ fa Ctenopharyngodon idellus 1 % 3 & T'ilapia
sp. HERA X=FaYIKEFERRBAGUYEATILAGH BULTEaWAEZTHER
M, EBHMBBEI BN LB RASGCERE RS R. FREX 0. 3mg/kg 45 1k 1l v B %
R .rabhHsE . ENERAA.
1.2.1 BEER

ARBAMBRMESEE MCYST - LR M #ER 7820 ARBAMEERNAXBEE T R
A RN ENFENR LDy HARENRAaLTFRTL.
1.2.2 BRZR .

(1) e A&BN 901, & 601 KA 6 BB, 1.2 S A& B 10 &84 (3£ 2002), 3,
4 B&B 10 KB A (St 200g),5.6 B &M 10 &£ F 4k a (3t 400g), Hh 1.3.5 S AL KA, 2.
L6 ERMEM EXLFRBEULABNMBER . RBESBYXAR(7],.WEHA K 0.4—
0.8g(FE)EXBEMMEMPMN 2/3M7K).2.4.6 SR FE RN KB AKEST .

(2) % FEBR 60cm X 40cm X 30cm M) GEHEL 4 1~ MEXKE 2/3 &, FE K 8 &
B, 8XRE LR MEHRALEHMBER,11.00—12:. 00 B HEA TN - R EHNHEH,17:00
—18:00 MK A B KRBT WBXRE, AEMBEUELXFEPRLEBHALRE. B UV6e000 &
REEHHBRARESENREOLE, AEPRMNONAREBESREEOE .
1.2.3 & FUAH &

BEIBRAMBANABFBREALAYR Imn®* £H.EFBEET 250N _BHERKRUCIH
1% REE S, AR AT K, Epon8l2 1. LKB-5 MBH Y AU A . B . FHEREE
. H-600 R BSETRBMERE.
1.3 Xt K& & Daphnia magna I BHELE

EREE N S00mL WEATH#T AP MALR 0. 45um BIESERNSEXKEK K
300mL, REAMALEKBREN AR R, BAET 25 CHERZFHAP. M 800 Ix, /85 A
PE 12h, BERFAERNNREENBY . BES—GCAF . HEHMHEAER ERMFEA
200mL EH P KB RBEREFH LN BERIZTRHY.
1.3.1 SHFEEFEHNEHERNE

P EREFELE,E 6 MEA 100mL B4, NS 60mlL K. RE KM DRERZW,
AR RS 5d, % MCYST - LR B0 B AR % B (0. 1.1, 5.15.40.50pg/mlL) N A &
TERP . ERRE_IER GEFRE T RE LD,
1.3.2 ZedRRFHAR

EFENK. ELREHTER 4, BEKEN MK, 8 6 MHA 100ml & &I
BWREBK 6omL LA R 1d, EEFAE TR T B0 8 SR 7820 F R M 8508 X
BEHRENEWANOREEESER EES), KA RBRIEFE. SRHFER2/NFT.34H
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2.1 BREABRMGNEY

2.1.1 HEERtansEs
KELRERCEY, MERERBUAN —FFER"TEFAIY P EBFHEW

K(EIM) . SHAW R MAKTTIEL. T A EFH RSN 5 8% ETHE TN EERKEN

KiEd FUEMN BTN —BRASRET AEZ U ER MCYST - LR Mo i85 T 5w £ 17

B AT BRIIAR L

AE M. I E R ¥ MCYST - %1 HHAEER MCYST-LR MY
LR =fA 8T E¥XERH LD Tab.1 Toxicity of MCYST - LR to fish by injection
110—500pg/ky, B X #R[4 ]+ M . 35 ap  THWE  EMREY @SN LDy
M OhE B LD 60—70ug/keg B8, i ) (ug/kg) () (ng/kg)
HaXMBEEMNEIHLEALIYDK, 65
Hoo At b SR R mm o l0-12 . 1o
2.1.2 HFRAAadEFHS 300 4

(D aXEEVERERE BT 150
EaRURERE, FUEAASENT R 1820 0 : 350

R, ARAENFEREAR
fEh e — AR A KRIEH, R LR 32—35 :gg 20—24 500
FEREBH WENSRETRLE 800 2024
BMEMN /3B, ABMEWREXREFEFE D Mo ImL FAKEMN MCYST - LR EH5 KA.
KHRER AT HBROHILED
ESOULEANEERMREHLE  FAXFEEL6; T AT RAKOHELENE,H 70%
EANARBEEALRK MAXEEAKE. XTI RBEEERLE L TUE L OHEE
S5@aREL A RKSHIE, T FEAKNIEER 670nm M 620nm &b # i+ 7 Rk ik 9 B FF
5,3 H 440nm MM FEREEH X N ETHRAFTEAX BERNHLREEN K
H 858,

Q) BEEFHEHNRME AR E. BB 7Sh UE, WERE, RAKERE KRR
GR),.FAEYERCNEAREREDMERYNEENERE . ERIIAEK 2

#2 BAWAKMERNALAHNTEORENSH

Tab. 2 Toxicity of feces from Silver Carp and Tilapia fed with Microcystis aeruginosa

K8 H fo Bh LREBE AR ER(  EE¥EN LDimg/kg) JEEHM LDse(mg/ke)
1993.9.6—9.22 S§ %3 8 15—20 275 510
1993.9.6—9.22 1 & 5 100 123 225
1993.9.6—9. 22 Plkfm 18 65—75 100 150
1994.9.6—9.22 F 8 160 90 178
1994.9.6-9. 22 e fa 8 240 90 417
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the feces of Tilapia and Silver

Carp fed with M. aeraginosa

BERERARFEF(ERI:1.2).
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BEK R o F AR, R AR B I AR YK SR R K, A K BB T
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ERSARS G MNRIGTUEH BEEEENAERARMN R ZAEEFER.E8F
ZFREFRBEESEEFNRET . BAFTEBY S AEENRERHM I BN EE NS
B3R BRMEFH)B R BAERLEBNFERM . HEKES, RIFW. AHRSE
REY.ARUBFEENITEEY.

K3 MBREFEMCYST-LRMAY ZHER

Tab. 3 Effect of MCYST - LR on Daphnia magna

W (g /il 0.1 1 5 15 40 50
24h FHIET- A YD) 0 0 0 Q 66. 7 60
48h AR TTR O 0 ) 0 60 100 100

D BRI MRAN RO R BRI

! HEMERM KU EER ABERGFERNER

Tab. 4 Effect of M. aeruginosa on growth number of eggs and survival of Daphnia magna

HREXE HE  ERWFHEKOm XRERT fFiE %
RRHAY tdy ) G/ .84 F/H) Bk (mm) FannR 7))
THEHRMEE 7820 2 25 1.48 2.2 0 30
O B W 85 08” 2 25 1.49 2.2 0 92
AR 2 25 1.47 2.6 0 100
HEHS AR 7820 4 25 1.46 0 o 0
HEE BTN 8508 4 25 1.48 2.5 0 88
DR R 4 25 1.45 2.9 7--9 96
X A B % ¥ 8508 5 25 1.47 2.6 - 0 85
-3 6 25 1.46 3.2 1011 90

D) HREAEEBR P ADNRRAREY R 200 T A WEHBBELN 50 T
2) FEH R VIR 2 o i D 0 ¥ Bk 8508, HIAE A MR OB R i /b B B I G B bk

3 g

3.1 XTRERKEHTH

MERKEREERAHN . M IE DB W — R 3k . T %K E A & HIF i
B EEB HAT Y, MIEH —BA 4L, Penaloza Bl , 7E Aculeo #, 1 KB LT 5
AR KT X, MO REE Y Nizan EHAEN LR E THELIERTHE
PN R E RN S Y A A O FE D R AT B R £ A SRR AR BR — e R K B A B A
fE o 4 il 2K AR LUK B B B KA BB R AL — 0 A4 W B IR 1 Y. Tapacoba % 7E M3 X
RENHT AAEFEWERHNERLRBOEFHARY . ABNBERABERERRF . KBS
B EMAPEXREAEFYIBRER, AU EEATEAYHEHENAFENFERLRI
PR EIEBRABRAHY MBI NEXEBELEEBEREE. IRAAARE
H EARUMTANEFERMHERCRONEFRTEEETEFN. M ARRANBRRES
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BEAFAMELRIUEEANTIEREEG THAMBERKEOBERR, BIER— s
HERRMRRZ ENASSHEEABHNERRERTRN . ERZARBETFENRE . ELHE
SHAL HEERARESR EEEMMN THELR, REWHE. REPEKEN HR RN
BB K, AR LR A9 B R B Microcystis wesenbergii F T 3 7K 46 (4 B8 3 5 1 2
(oK . B AT 8 B L R AR K A 4 B B0 4R R T K 7820 AR 20 1R, T LU T M4t
A RE LR NS AW SRR, B RIIENYRTCHWEE S — B F
AMEEM MBS KERAFRENECFERE ERK AR THEMHE,ATZ4E RS
K458, Aida Infante S RMEF S S BRPFFRAKEHDYREH, CHTERROE
SR ABKKEEMMEOMBET AR RAMA S, B H RS8R BN, e
148 A B SR X 4 A ek R s R W B T T A RO, IR T LB L, B B
BEREEEHHMON LN P N ARE R AR ARAEERE RSB
3K, X BE X 30 £ E AT B ’
3.2 XTREERBEMNEE
MBERETEENERRMBERER . REEN I THRREKFEE . L EHME 2.
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Fig. 2 Structure of Microcystins

A2 42BN TERENL-EER AEFAHEZERO FERBOUBER
). EEZARERAFERA. BTEFHIMEERNESERHEEEARPM LT EMA A
HARBHOHFELRY. HEMNE.CRBESORM HTHEEWHUMHBAEFHENRNERR
R, BEEFHM EEHEE MCYST - LR #1 RR, 1 T R=CH(CH;), # R=CH,CH,NHC
(NH))=NH /5 IRWFERKS T RRIIFAIWHFRXHAE - EEFHIL
FISME EARAHT BEACEHEAEAUFPREREZENER AFARAEY . AH
KREEER - KBREFNFAMHEFEFHR FURALBRER. —BWNEFEKRKEE 20C
DLTE, BHRE MEEKEE 25C £, BB KEXBREMEER.BEEK,
R HaXBeRE IUTRRANARAEFH KENKEZ - ETHERFZREATY
EREHCIBPHWRETTA, mFE - S WETR.
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- EX T AT, <24 000;

CERFIEGRABM. X12000;

- BAKNEM K SRR FNE.CGHEFRRER G4, X13600;

- BBk B K, X 16 000;
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Caption of Plate 1

. Normal hepatocyte of grass carp(Ctenopharyngodon idellus) . X 24 000;
. Normal hepatocyte of Tilupia sp. » X 12 000;

. Swollen mitochondria with broken and collapsed cristae in a part of hepatocytes, G shows Golgi apparatus. X

13 600;

. Swollen necleus.disappeared peripheral chromatin, X 16 000;
- Swollen mitochondria with broken cristae. X 13 600;

. Swollen necleus,disappeared peripheral chromatin,swollen cytoplasm.enlarged rough endoplasmic reticulum,

X16 000;

- Swollen mitochondria with broken and collapsed cristae, X 12 0005

. Swollen hepatocyte .mitochondria and necleus,enlarged rough endoplasmic reticulum and perinuclear cisterna,

X 20 000;

- Swollen mitochondria with disappeared cristae,N shows the normal necleus. X 12 000.
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THE TOXICITY OF MICROCYSTIS AERUGINOSA
TO FISHES AND DAPHNIA

He Jiawan He Zhenrong Guo Qionglin
(Unstitute of H ydrobiologyChinese Academy of Sciences.Vuhan 430072)

Abstract,

This study is dealt with the effacts of toxic Microcystis aeruginosa and Microcystin
(MCYST) cn fishcs and Daphnia magna by feeding and intraperitoncal injection. The results
suggested were as follows:

1. MCYST - 1R was pernicious to all of the tested fishes. 1) Grass Carp:mean weight was
about 10—12 g. The dosage of injection was about 65—300 pg/kg,[.Ds, 110 pg/kg; 2) Silver
Carp: mean weight 18— 20 g,dosage of injection 150—400 pg/kg,1.Dyo 350 ug/kg; 3) Tilapia:
mean weight 32— 35 g,dosage of injection 400 — 800ug/kg, .15 500pg/mg. Liver injury was
discovered by observing fish liver ultrastructure 24hrs after the injection with Microcystins. The
liver damage of Grass Carp was more serious than that of the other two fishes.

2. When Silver Carp and Tilapia fed on toxic M. aeruginosa as the only diet, thecy can be
alive for more than 20 days. The toxicity of feces decreased 2— 4. 5 times respectively compared
with that of M. aeruginosa. The absorption spectra and microscope observation of the f{eces of
both fishes reflected that the ability of digesting and absorbing of toxic algae cell and toxin for
Tilapia was greater than that of Silver Carp; both fishes had little liver damage by observing their
liver ultrastructure.

3. Fed on Microcystis aeruginosa or added with 15pg/ml. MCYST - LR to the medium,
Daphnia magna may dic 48hrs later. Daphnia magna grew slowly and did not carry cggs when
fed on nontoxic M. aeruginosa 8508, showing that Microcystis was not a suitable food for Daph-

nia.
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