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10* cells/ml Nayak , Ca®* Mg* Mn*
(1997) , Co* zn* cu* 0.05 0.5
) 5 , 5mmol/L, 37 1.5h ,
1.44 EDTA 0.5ml 1ml 5%
, EDTA 10 20
137mmol/L NaCl 2.7mmol/L KCI 8.1mmol/L 40mmol/L, 37 1.5h | , ,
Na,HPO, I.5mmol/L KH,PO, (PBS,
pH = 7.2) 1/4  1/16, 15
3 (ANOVA,
1.3 LSD)
, 2000r/min 10min =+
, PBS (pH=7.2) 3,
PBS 5% , 4 , 2
3 2.1
(2000) 1 )
, 0.5ml Iml 5% ; :
, 37 1.5h, )
, 0.5ml 4ml PBS ) (P<0.01)
, 2000r/min 5min , ,
540nm ; ,
A, 0.5ml 4ml 1%  Triton 1.29% 1.97%,
X-100 , 540nm )
B, (A/B)><100 7.81%,
1.4 (P>0.1) :
1.2 )
, (P<0.001) ,
70% ,
14.1 0.5ml Iml 5%
) 37 2.2
1.5h , ,
142 pH 0.5ml ImlpH=5 6 ( 2 )
72 8 5% , 37 1.5h 0.792(P<0.05),
143 0.5ml Iml 5% 1/16
F 1 SERMRDDREAREE KK ZES A MEE
Tab.1 The hemolytic activity of the toxin in the components of A. carterae in various phases
(%)
0.80=+0.10 1.29=+0.10 23.56+2.10 42.085.00
0.70=20.10 1.97+0.40 42.15+0.02 51.78%*1.70
0.70=%0.10 7.81%0.20 70.13%2.50 78.22+11.60
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F2 BWHAIRBHRARKESE THAMLEYE , , Ca®* Mn?
Tab.2 The hemolyt_ic acti_vit)_/ of the t_oxin in A. carterae in cu?t
various dilution gradients ! !
o Ca? Mn2* ,
5mmol/L 5.8% 8.0%,
1 2356+2.10  42.15£0.02  70.13+2.50 cu* , 5mmol/L  Cu*
1/4 1184027  34.51+0.45 2.20+0.01 60.4% Co** ZzZn?* ,
1/16 1.1240.06 1.71£0.05 2.3020.49 ,5mmol/L  Co** zn*
7.0% 10.8% ca* ,Mg*
2%, )
2.3 2.34 EDTA 5 ,
2.3.1 , EDTA
88.83%+1.45%, , , EDTA ,
88.97%+4.41%,
(P = 0.777), , 3
2.3.2 pH pH )
¢ 3, pH :
pH=5 6 , , (Lehtimki et al, 1994) ,
96%, pH = 5 6 )
(P = 0.624); pH=72 8 ;
(P<0.05), 89% (Emuraa et al, 2004; , 2006)
2.3.3 4 )
%3 AE pH £HTREEGRTRBMESE
Tab.3 The hemolytic activity of the toxin in A. carterae in various pH
pH 5 6 7.2 8
(%) 97.82+1.60 96.68+1.89 88.86+1.45* 85.99+0.94*
* P<0.05
F4 SRBFARRE TREFOESREMNBMFENY
Tab.4 The hemolytic activity of the toxin in A. carterae in the presence of metal ions in different concentrations
(mmol/L)
0 0.05 0.5 5
Ca* 88.86+1.45 88.46+0.44 86.40+0.49 83.72+0.32*
Mg?* 88.86+1.45 88.86+2.67 88.73+0.60 86.64+3.09
Mn2* 88.86+1.45 84.24+0.41 83.18+0.29* 81.79+0.12*
Co* 88.86+1.45 86.34+1.97 88.88+0.66 95.08+0.78*
Zn? 88.86+1.45 87.84+0.51 95.11+0.95* 98.46+0.06*
cu® 88.86+1.45 79.73+£0.92* 66.19+1.83** 35.22+2.66**

* P<0.05, ** P<0.01

%5 EDTARERE TRHEAIRSROFMFLE
Tab.5 The hemolytic activity of the toxin in A. carterae in the presence of EDTA in different concentrations

40

EDTA (mmol/L) 0 10 20

(%) 88.86+1.45 93.41+1.73 97.46+0.26* 106.79+1.09**

* P<0.05, ** P<0.01
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HEMOLYTIC ACTIVITY OF TOXIN IN AMPHIDINIUM CARTERAE HULBURT

GE Wei!, WANG Jin-Ye?, CHAI Chao®*

(1. College of Life Science, Qingdao Agricultural University, Qingdao, 266109; 2. College of Animal Science, Qingdao Agricultural
University, Qingdao, 266109; 3. Resource and Environmental College, Qingdao Agricultural University, Qingdao, 266109; 4. Key
Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract Aggravating eutrophication in coastal zones resulted in larger and more frequent harmful algae with more
toxic substances to local habitats. Toxic products of the secondary metabolism, such as dinoflagellates, are become a focus
of research. Among them, Amphidinium carterae Hulburt is thought to be one of the toxin-producing species. For the first
time in China, hemolytic toxin from A. carterae is carried out in this research. The dinoflagellate was cultured separately in
laboratory; the source of toxin the relationship of toxin with hemolytic activity, and the effect of physical and chemical
factors on the hemolytic activity were studied. The results show that the hemolytic activity increases with the proliferation
of A. carterae. The hemolytic degree is low in exponential phase, intermediate in stationary phase, and high in decline
phase (>70%). The hemolytic activity in cellular content and cell debris is significantly higher than that in the algae-free
supernatant. Therefore, the toxin of A. carterae is mainly from cellular content and cell debris. Correlation study between
the toxin and hemolytic activity shows that with increasing dilution gradient, the hemolytic activity decreases obviously. In
the gradient at 1/16, the hemolytic degree is close to that of the control, and irrelevant to lighting as it reached almost 90%
in both dark and light conditions. Therefore, no photosensitizing hemolytic activity existed. The hemolytic activity de-
creases with pH value: high at pH 5—6, and very low at pH 7.2—8. The result also shows that metal ions Ca®*, Mn®* and
Cu® inhibit the hemolytic activity by 5.8%—60%, while Co** and Zn®* enhance it by 7.0% and 10.8% respectively, and
Mg?* shows no significant effect. In addition, EDTA can enhance the hemolytic activity significantly as an intercalating
agent of metal.

Key words Amphidinium carterae Hulburt, Toxin, Hemolytic activity



