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THE EFFECT OF MICROCYSTIN ON SOME PHYSIO BIOCHEMICAL
CHARACTERISTICS OF SYNECHOCOCCUS ELONGATUS

HU Zhi-Quan and LIU Yong-Ding
(Institute f Hydrobiolgy, The Chinese Academy f Sdences, Wuhan 430072)

Abstract: In China, lake eutrophication is serious. Many lakes are close to death because receiving too big amounts of polluted
water. Recently, heavy blooms frequently ocaured in Dianchi Lake and Microcystis is the dominant species in the bloom, and in
many cases, when appeared in the lake, forms a continuous bloan all along the year, eliminating quite all the other species.
Microcystis produces a family of related cyclic hepatopeptides ( microcystins, MC) . These toxins are severely hepatotoxic, pro-
duced in Microcystis cells and released into water body when algal cells were broken. Most investigations about the toxicity of the
microcystins are focused on animals and higher plants. To our knowledge, few studies have been made on the possible effeds of
miaocystins on algae, which are equally mportant as primary producers in the whole ecosystem. In this study, We chose the
unicellular Synechococcus elongatus ( one of the most studied, and geographically most distributed, cyanobaderia in the pi-
coplankton) as test material and investigated the toxicological effects of MG RR on it. For this purpose, some physio biochemical
parameters ( cell optical density, chlorophyll fluorescence(Fv/Fm), pigment content( chlorophyll phycocyanin, soluable praein
ontent, soluable and insoluable carbohydrate content) were tested in algal cells when exposed to 100Mg/ L. microcystir RR. Mi-
crostir RR was isolated and purified with the high performance liquid chromatography( HPLC) method. Thereafter, known
amount of purified toxin in distilled water was added to test culture flasks in the way to obtain a final toxin concentration in cul-
tures of 100Hg* L™ . The results showed that the growth of Synechococcus elongatus ( shown as optical density) was significantly
inhibited compared with the controls. Afier exposure to the toxin, the ODgs were lower than those of the controls from day 2 to
day 10. The ODg;s of the control kept in a increasing tendency but that of the toxin- treated decreased on day 8, which meant that
the algae had came into death phase in advance. At the same time, a difference in chlorophyll flurorescence( the efficiency of ex-
citation capture by open photo system I[(PS II) reaction centers, expressed as Fv/ Fm) also appeared. Fv/Fm of the controls
kept a a stable high level. In constrast, that of the toxirrtreated algae decreased quickly from day 4. The results also demorr
strated that toxin treatment culd cause the changes of some biochemical charaders. For example, the content of soluable proaein
and soluable, insoluable carbohydrate all reduced after toxin exposure. Alough the wntent of chlorophyll and phycocyanin of the
toxirr treated algae decreased, the ratio of PC/Chl was higher than that of the control. From th present study , we could infer the
possible toxicological mechanism of microeystim RR on the cyanobaderium Synechococcus elongatus. Microcystin could nhibit the
phaosynthetic ability and the inhibition may cause the ladk of nutrition( protein, carbohydrate) , the decrease of the biochemical
reactions and the cell division rate. As aresult , the growth of the algae was significantly influenced. These results also suggested
that miaocystins could cause lethal effect on campetitive algae and microcystins maybe play a role in phytoplankton succession

and population regulation.
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