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Tab. 1 The basic parameters of samples
2003 4 2003 9
April (2003) September (2003)
Species Length Weight Length Weight
(cm) (g) No. (cm) (g) No.
Hypophthalmichthys molitrix 28.5—49 421—1534 6 19—32 120.72—530 6
Aristichthys nobilis 51—60 3132—5500 4 22—42 151.73—1663 4
Crenopharyngodon idellus 29—37 756—1312 2 34—35 795—863 2
2 , (P<0.05),
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, 10 mL ) 10 mL 240 96 ng/kg, ;
10 mL 20% , , 10 mL MC ,
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Fig. 2 Content of microsystin of tissues in fish samples from Dianchi Lake in April 2003
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Fig. 3 Content of microsystin of tissues in fish samples from Dianchi Lake in September 2003
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Tab.2 Microcystins concentration in fish muscles (ng/kg )
. . No. )

Fish species Infant Child Adult

. L 26 0.0229+0.0189 0.0114+0.0095 0.0019+0.0016
Hypophthalmichthys molitrix
. - 26 0.0323+0.0311 0.0161£0.0155 0.0027+0.0026
Aristichthys nobilis

7 0.0217+0.0184 0.0109+0.0092 0.0018+0.0015
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3 W it
31 MC

, MC

MC

MC

MC
, MC

[13—15]

; MC



391

Chen, et al.

, MC

MC

, MC-LR /

MC

MC

, MC-LR

3.2 MC
[2,3,19]

MC

3.3 MC

MC

WHO
MC (=0.04 pg/kg

WHO
(=0.04 pg/kg
MC

MC

MC

4

MC

(1]

(2]

(3]

(4]

[2,15]
MC ,

MC ,
MC

= R’

(1) MC ,

) MC )

MC

3) MC
MC 9

4 MC
WHO
(=0.04 pg/kg ) ,
MC

Chorus I, Bartram J (Eds.), Toxic Cyanobacteria in Water: a
guide to their public health consequences, monitoring and
management (London, E & FN Spon). 1999

Freitas de Magalhaes, V Moraes Soares R, Azevedo S M F O.
Microcystin contamination in fish from the Jacarepagua La-
goon (Rio de Janeiro, Brazil): ecological implication and
human health risk [J]. Toxicon, 2001, 39(7): 1077—1085
Magalhaes V F, Marinho M M, Domingos P, et al. Micro-
cystins (cyanobacteria hepatotoxins) bioaccumulation in fish
and crustaceans from Sepetiba Bay (Brasil R J) [J]. Toxicon,
2003, 42(3): 289—295

Xie L, Xie P, Guo L, et al. Organ distribution and bioac-

cumulation of microcystins in freshwater fish at different



392

34

(3]

(6]

(7]

(8]

(9]

[10]

[11]

trophic levels from the eutrophic Lake Chaohu, China [J].
Environmental Toxicology, 2005, 20(3): 293—300
Mohamed Z A, Carmichael W W, Hussein A A. Estimation of
microcystins in the freshwater fish Oreochromis niloticus in
an Egyptian fish farm containing a Microcystis bloom [J].
Environmental Toxicology, 2003, 18(2): 137—141
Jones G J, Poplawski W. Understanding and management of
cyanobacterial blooms in sub-tropical reservoirs of Queen-
sland, Australia [J]. Water Science and Technology, 1998,
37(2): 161—168
Datta S, Jana B B. Control of bloom in a tropical lake: Graz-
ing efficiency of some herbivorous fishes [J]. Journal of Fish
Biology, 1998, 53(1): 12—24
Liu J K, Xie P. Unraveling the enigma of the disappearance
of water bloom from the east lake (Lake Donghu) of Wuhan
[J]. Resources and Environment in the Yangtze Basin, 1999,
8(3): 312—319 [ s .
, 1999, 8(3): 312—319]
Liu J K, Xie P. Direct control of microcystis bloom through
the use of Planktivorous Carp-closure Experiments and Lake
Fishery Practice [J]. Ecologic Science, 2003, 22(3): 193—
198 [ s
, 2003, 22(3): 193—198]

Lei L M, Gan N Q, Zhang X M, et al. Comparison of IC
ELISA, Indirect cELISA, and Direct ELISA methods for de-
termination of microcystins [J]. High Technology Letters,
2004, 14(7): 89—92 [ , s , .

Elisa , 2004,
14(7): 89—92]
Wang Z H, Lin S J, Han B P, et al. Distribution of micro-
cystins in typical water supply reservoirs and lakes in
Guangdong Province [J]. Acta Hydrobiologica Sinica, 2007,
31(3): 307—311 [ , , ,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

,2007, 31(3): 307—311]
Ueno Y, Nagata S, Tsutsumi T, et al. Detection of micro-
cystins, a blue-green algal hepatotoxin, in drinking water
sampled in Haimen and Fusui, endemic areas of primary
liver cancer in China, by highly sensitive immunoassay [J].
Carcinogenesis, 1996, 17(6): 1317—1321
Sui H X, Yan W X, Xu H B. Toxicity of microcystin and its
bioaccumulation effect [J]. Journal of Hygiene Research,
2002, 31(3): 214—216 [ , s .

, 2002,
31(3): 214—216]
Ding W X. Cyanobacteria cause mitochondria membrance
potential alterations and reactive oxygen species formation in
primary cultured rat hepatocytes Environ [J]. Health Pre-
spect, 1998, 106: 409
Brooks W P, Codd G A. Distribution of Microcystis aerugi-
nosa peptide toxin and interactions with hepatic microsomes
in mice [J]. Pharmacol Toxicol, 1987, 60(3): 187—191
Chen J, Xie P. Tissue distributions and seasonal dynamics of
the hepatotoxic microcystins-LR and-RR in two freshwater
shrimps, Palaemon modestus and Macrobrachium nipponen-
sis, from a large shallow, eutrophic lake of the subtropical
China [J]. Toxicon, 2005, 45(5): 615—625
de Maagd P G J, Hendriks A J, Seinen W, et al
pH-Dependent hydrophobicity of the cyanobacteria toxin
microcystin-LR [J]. Water Research, 1999, 33(3): 677—680
Ibelings B W, Bruning K, de Jonge J, et al. Distribution of
Microcystins in a Lake Foodweb: No Evidence for Biomag-
nification [J]. Microbial Ecology, 2005, 49(4): 487—500
Xu H B, Sun M, Sui H X, et al. Microcystin contamination
of fish on Poyang Lake in Jiangxi Province [J]. Journal of
Hygiene Research, 2003, 32(3): 192—194 [ s s

s

, 2003, 32(3): 192—194]



2 : 393

RESIDUE LEVELS AND DISTRIBUTION FEATURES OF MICROCYSTINS IN FISH
SAMPLES FROM LAKE DIANCHI

WU Xing-Qiang'?, GONG Yan’, WANG Zhi'?, LIU Min'? CHEN Xu-Dong' and XIAO Bang-Ding'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049;
3. Agricultural Testing and Information Center, Hubei Academy of Agriculture Science, Wuhan 430064)

Abstract: The occurrence of heavy water blooms of cyanobacteria (blue-green algae, BGA) in surface water is receiv-
ing increasing attention world wide as a potential health concern. This is a serious water quality problem because many
of the cyanobacterial species or strains are able to produce potent toxins. The most frequently reported cyanobacterial
toxins are cyclic heptapeptide hepatotoxins, microcystins, isolated from several species of the freshwater genera Micro-
cystis, Planktothrix (Oscillatoria), Anabaena and Nostoc. They are potent and specific inhibitors of the serine threonine
family of protein phosphatases, especially PP1 and PP2A. In order to minimize public exposure to MCs, the World
Health Organization (WHO) has set a provisional guideline value of 1 pg/L for MC-LR in drinking water and estab-
lished the tolerable daily intake (TDI) for consumption of cyanobacteria products contends MCs (0.04 pg/kg/day).
Aquatic animals could bioaccumulate microcystins(cyanobacteria hepatotoxins) and so, beyond water, the ingestion of
contaminated food represents a human health risk. In order to evaluate the potential risk of their ingestion, this study
was mainly investigated the residue levels and distribution features of microcystins in fish from eutrophicated Lake
Dianchi, a hypertropic lake in Yunnan Province containing toxic cyanobacteria blooms all the year round. Samples of
silver carp (Hypophthalmichthys molitrix), bighead carp (Aristichthys nobilis) and grass carp (Ctenopharyngodon idellus)
were collected in the biomanipulation test area in Lake Dianchi respectively in April and September, 2003. Micro-
cystins in different tissues were all analyzed by enzyme-linked immunosorbent assay (ELISA) and the concentration
was expressed as microcstin-LR equivalent. The results showed that microcystins presented in all samples, mainly dis-
tributing in liver, kidney and digestive tracts, and little in the muscle and the non-digestive tract organs. Different resi-
due levels of microcystins were obviously in different fishes. Concentrations of microcystins in liver and kidney, the
target organs of silver carp as well as bighead carp were significantly higher than that in grass carp. On the other hand,
the residue levels of microcystins were also changeable along with seasons. Concentrations of microcystins in fish sam-
ples in April were lower than that in September. Finally, the safety assessment of the microcystin in fish muscle was
also evaluated. According to the standard recommended by WHO, we calculated that the concentration of microcystins
in fish muscle of all samples were not above the limit for human consumption. Then, we simply concluded that micro-

cystins in fish muscle had not yet endangered to the human health only existed in the potential health risks.

Key words: Lake Dianchi; Fish; Microcystin; Residue levels; Distribution features



