5535 B 14 1) *+ = £ fi Vol.35,No. 14
201547 A ACTA ECOLOGICA SINICA Jul.,2015

DOI: 10.5846/stxb201308262157

BRPCEE, TR/INGR, ISR SR 5 4 1 R KPSV Sl ) 1) 23 B U T g AR 252 4, 2015,35(14) :4570-4578.
Xue Q J, Su X M, Xie L Q.Advances on cyanotoxin toxicology of zoobenthos.Acta Ecologica Sinica,2015,35(14) :4570-4578.

EESENKEMIYMNSEFHARER

B ek sk
| Rk B R A S A ST A S M R N SR, M 210008
2 ERREBE R, JEa 100049

R AR, i T ARSI, R R A5 SR S i A AR e K R, S BOKMCE B IR, Tl 5 DA 3 3 Bk AR 1
B A AR AR 20" U AROGHIT TR, 1B K A Y 48 R AN AL RE RS K MK B AL, Fhrp— 287 3 2k
L AR T R R AR LR B AT SR S K A A 3 FR G A A R O R B R A S AR 1)
A AV 2R 28 5 NS BB ARG, BRI G T /K AR o 2 IR K IR S i g B PR R R L, TEN AW R
REBCAY RN b 25 T S R BRI s P i s B T B 1)

KGR RIZIY) ; WA BN, RBEREEE

Advances on cyanotoxin toxicology of zoobenthos

XUE Qingju'?*, SU Xiaomei'*, XIE Liqiang'*

1 State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008, China

2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: In recent years, owing to the intensified human activities, a large number of nutrients, primarily nitrogen and
phosphorus, flow into lakes and other water bodies and result in serious eutrophication. However, the cultural eutrophication
is often associated with cyanobacteria blooms which can create significant water quality and human health problems. What's
more , some species of cyanobacteria are capable of producing secondary metabolites named cyanotoxins. Mass populations of
toxin-producing cyanobacteria are in natural and controlled water bodies include blooms and scums of planktonic species,
and mats and biofilms of benthic species. Toxic cyanobacterial populations have been reported in freshwaters in over 45
countries. These toxins can be classified into five main types according to their mechanism of action in vertebrates:
hepatotoxins, cytotoxins, dermatotoxins, mneurotoxins and irritant toxins. These toxins ( microcystins, nodularins,
saxitoxins, anatoxin-a, anatoxin-a (s), cylindrospermopsin) are structurally diverse and their effects range from liver
damage, including liver cancer, to neurotoxicity. There are more than 80 microcystin congeners, microcystin-LR (L,
L-leucine; R, L-arginine) is the best studied cyanobacterial toxin, whereas information for the other toxins is largely
lacking. Many studies on the effects of cyanobacteria and their toxins over a wide range of aquatic organisms, including
invertebrates and vertebrates, have reported acute effects (e.g., reduction in survivorship, feeding inhibition, paralysis)
chronic effects (e.g., reduction in growth and fecundity) , biochemical alterations (e.g., activity of phosphatases, GST,
AChE, proteases ), and behavioral alterations. Research has also focused on the potential for bioaccumulation and
transferring of these toxins through the food chain. In general, the toxins can transfer to human bodies by drinking and very

little by entertainment or health care products. In some special circumstances, the toxins can also be transferred into human
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bodies by dialysis. Be the highest level of the food chain, toxins can also transfer to human beings by eating aquatic
products. As an important part of the aquatic ecosystem, zoobenthos plays an important role in the aquatic food web. On the
one hand, it plays an important part in the material and energy flow process. It is not only the source of the predacity fish,
but also the predator of the phytoplankton, zooplankton or organic detritus. On the other hand, some species of the
zoobenthos can also be used in water cleaning and influence the formation of the eutrophication. The most important thing is
that many of them are even closely related to human beings ( directly or indirectly food sources) , especially the people leave
around the lakes and other water bodies, so the study of the cyanotoxin toxicology of zoobenthos is of great importance. In
this review, we first summarized the mechanism of toxicity of cyanotoxin on zoobenthos on the base of a brief introduction of
cyanotoxins, with emphasis on microcystins. Secondly, the effects of cyanotoxins on zoobenthos is discussed in details,
including the bioaccumulation and elimination of the cyanotoxin, the effects of cyanotoxin and the food web studies about
cyanotoxin ( mainly microcystis) in zoobenthos. At last, we prospect the further research directions as well as drawbacks and

future needs in this field of research.

Key Words: zoobenthos; cyanotoxin; food web; environmental toxicology
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Fig.1 Suggested pathways of MC up-take, toxicity, biotransformation and excretion in animal cells!'*!
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157, UtHI CYN W AR # AR 2 R AR A B 4 . Wood ™ AEXHRIK/NIEER ( Paranephrops planifrons ) IHF5E %
B, HHFEERR  nodularin-R & (9.7—225.3 pe/ke, {2 &) W& & T RMALKE (0.5—0.7 pe/ke, 2

http ; //www.ecologica.cn



4574 LA E = 35 %

H), Galanti' ?' 2804 p. argentinus ﬁﬂ[/\/ﬁ’\ﬁ%fﬁ@%?lﬁﬂ(ﬁﬁﬁﬁfmﬁ JEfE P. argentinus Hh s BE AN 1) 7T BR
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SR
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Table 1 Accumulation and depuration of the cyanotoxins in the zoobenthos

BRI W5 X MG S I F2E BER M H RS TR SCHR KR
Algae and toxin species Study areas Zoobenthic species Toxin accumulation and elimination References
P —— . . . N WHALERE RSB R (9.03 , AT
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i 2 o e o RPN IR R EE TR 2.9 ng/g, 1B & 2 i
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