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Abstract. Water eutrophication have become serious ecological problems. White-rot fungi have been 
demonstrated to be a feasible means of control, but the genotoxicity mechanisms involved have not 
been reported. In this study, Cryptomonas obovata FACHB-1301 was co-cultured with 
Phanerochaete chrysosporium under optimal conditions of 250 mg-l at 25 °C with DO 7.0 mg-l for 1, 3, 
5 and 7 d. Compared to the control, the  DNA damage in the  algal species was greatly decreased after 
treatment with Phanerochaete chrysosporium by comet assay. The result showed that Phanerochaete 
chrysosporium could effectively decreased genotoxicity effects .  

Introduction 
        Water eutrophicationhave, characterized by abnormal reproduction of algae and other aquatic 
organisms in aquatic ecosystems, are one of the most serious environmental problems in lakes, 
reservoirs and other natural bodies of water [1,2]. It not only deteriorate water quality, block aquatic 
organism physiological development and damage the structure of aquatic ecosystems, which also 
destroy the function of  bodies of water and the ecological environment [3-5].  

White-rot fungi could degrade or decrease various environmental pollutants [6,7]. However, the 
genotoxicity effects of algal species co-cultured with white-rot fungi have not been investigated.The 
comet assay could be used for the quantitative determination of DNA damage at the single-cell 
level, and it is suitable for monitoring genetic damage [8].  
       The aims of the present study was to evaluate the genotoxicity effects of Phanerochaete 
chrysosporium on Cryptomonas obovata FACHB-1301  using the comet assay . 

Materials   

Algal strains and cultivation 
Cryptomonas obovata FACHB-1301 was provided by the Freshwater Algae Culture Collection 

of the Chinese Academy of Sciences,and  maintained in an illuminated incubator for 15 d at 25 °C on a 
12 h/12 h light/dark cycle with approximately 90 µmol photons m−2s−1 provided by cool-white 
fluorescent lamps to achieve exponential growth.  
       The growth medium for Cryptomonas obovata (FACHB-1301) was AF-6 [140 mg NaNO3, 10 mg 
KH2PO4, 5 mg K2HPO4, 22 mg NH4NO3, 10 mg CaCl2·2H2O, 2 mg Fe-citrate, 30 mg MgSO4·7H2O, 2 
mg citric acid, 2 μg Biotin, 10 μg Thiamine HCl, 1 μg Vitamin B6, 1 μg Vitamin B12, 0.4 g MES, 6 ml 
trace metal solution (PIV), and 994 ml distilled water (pH 6.6)]. The PIV solution comprised 41 mg 
MnCl2·4H2O, 750 mg Na2EDTA, 97 mg FeCl3·6 H2O, 5 mg ZnCl2·7H2O, 4 mg Na2MoO4·2H2O, and 2 
mg CoCl2·6 H2O, in 1000 ml distilled water. 
Fungal strains  
       Phanerochaete chrysosporium was provided by the Center of Industrial Culture Collection, 
China. Controls throughout the experiments were the same cultures as the test groups but without 
Phanerochaete chrysosporium.  
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Animal experimental design 
        Fejervarya multistriat tadpoles were collected from the Chongqing farmland suburbs and 
placed in a no-pollution eco-pond (27-28 °C). Healthy tadpoles with uniform size were selected at 
stage 32-36, and their body length and weight were 26.28 ± 0.34 mm and 0.19 ± 0.019 g, respectively.  

Fejervarya multistriat tadpoles were fed the algae and the algae treated with Phanerochaete 
chrysosporium under optimal conditions for Phanerochaete chrysosporium 250 mg-l at DO 7.0 mg-l 
with 25 °C and 12:12 h (light:dark) cycle for 1, 3, 5 and 7 d, respectively. The concentration of 
chlorophyll-a was 163 mgL-1,respectively.Controls throughout the experiments were the same cultures 
as the test groups but without Phanerochaete chrysosporium.  
Analytical methods 
Comet assay 
    The alkaline version of the comet assay was performed according to guidelines proposed by 
Singh[9].  

Results and Discussion  
Table 1. DNA damage induced by Cryptomonas obovata FACHB-1301, and co-cultured with Phanerochaete 
chrysosporium on blood cells as detected by Comet assay. 

Time (d) Tail length Comet length 

0 0.45±0.09a 0.45±0.09b 1.12±0.21a 1.12±0.21b 
1 10.56±0.45a 4.34±0.52*b 31.35±0.32a 13.42±0.57*b 
3 31.68±0.34a 19.68±0.46*b 55.36±0.86a 25.57±0.82**b 
5 41.53±0.57a 28.51±0.75b 69.17±0.73a 39.86±0.91**b 
7 61.44±0.43a 36.77±0.54**b 91.45±0.65a 55.67±0.68 b 

a Cryptomonas obovata FACHB-1301, b Cryptomonas obovata FACHB-1301 co-cultured by Phanerochaete 
chrysosporium.Compared with control group; *P <0 .05; **P <0.01. 
      As can be seen from the table 1, the control groups all showed migration, and the tail lengths was 
increased from 0.45±0.09 to 61.44±0.43 in control group-treated tadpoles after 7 d. Compared to the 
control groups, the migration of DNA from tadpoles exposed to algae treated with Phanerochaete 
chrysosporium was only increased to 36.77±0.54. The comet length of the  control groups ranged from 
1.12±0.21 to 91.45±0.65 with the 7d treatment, but these values reached 55.67±0.68 in the 
experimental groups after 7 d. These results indicated that the red blood cells of Fejervarya multistriat 
tadpoles could be seriously affected by algae in water where the algae underwent eutrophic growth or 
rupture. After treatment with Phanerochaete chrysosporium, the comet rate and degree of 
DNA damage were less than the control.  

Conclusion 
       In this study, Cryptomonas obovata FACHB-1301 treated by Phanerochaete chrysosporim,, 
showed lower genotoxicity effects in tadpoles than in tadpoles that were directly exposed to algae. We 
also found that DNA damage in the red blood cells of Fejervarya multistriat tadpoles was significantly 
induced by the algae but was lower after the algae treated by Phanerochaete chrysosporium.  
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