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INTRODUCTION 
Cytogenetic abnormalities, such as aneuploidy, are known to be common in bivalve 
populations (e.g. Ahmed and Sparks, 1970 ; Dixon, 1982 ; Thiriot-Quiévreux, 1986 ; 
Martínez-Expósito et al., 1992 ; Cornet, 1993 ; Li and Havenhand, 1997). In oysters, 
aneuploidy is observed as the alteration of the normal diploid chromosome number (2n = 20) 
in hypodiploid cells with 2n = 19, 18 (Figure 1) or 17 (Thiriot-Quiévreux, 1986). Although a 
negative correlation between somatic aneuploidy and growth rate has been reported in oysters 
over about ten years (Leitão et al., 2001a), the causes of this phenomenon are still unclear. 
However, the hypothesis of the existence of a genetic basis for the control of the level of 
aneuploidy in Crassostrea gigas has been suggested (Leitão et al., 2001b). Furthermore, a 
differential chromosomal susceptibility was observed in aneuploid situations (Leitão et al., 
2001c). This paper presents a recent important advance in the study of environmental causes of 
aneuploidy. 

 
Figure 1. Example of a metaphase cell with 2n = 18 chromosomes observed in an adult 
oyster 
 
MATERIAL AND METHODS 
Crassostrea gigas animals at adult and spat stages were subjected to different concentrations 
of atrazine for 2 months. Three treatments were applied : (1) with no atrazine, (2) with 0.01 
mg/l of atrazine representing a peak value found in the mashes of the Marennes-Oleron area 
(France), and (3) with 0.1 mg/l of atrazine, a value ten times higher. Two replicates (A and B) 
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were monitored for mortality and aneuploidy rates. Slides were made from gills of each 
individual, following the air drying technique of Thiriot-Quiévreux and Ayraud (1982). 
 
Statistical analyses. The level of aneuploidy was estimated by counting 30 randomly chosen, 
similarly well-spread metaphases per individual (10 animals for each of the 6 lots). The 
statistical analyses were carried out with ANOVAs using SYSTAT 9.0 to test for the 
significance of atrazine concentration effects. Oyster mortality was analysed with a G-test. 
 
RESULTS AND DISCUSSION 
In our study, atrazine did not have a significant effect on the mortality of the Crassostrea gigas 
animals studied (t = 1.93). For the three treatments, the mortality rates were very low. 
Although Robert et al. (1986) observed differential mortalities in C.gigas treated with atrazine, 
this previous study concerned larvae (generally more sensitive to pollutants) at far higher 
concentrations (beyond 1 mg/l) and so the result does not conflict with our own. Conversely, 
Moraga and Tanguy (2000) observed a mortality rate of approximately 60% to 70% in adults 
at atrazine concentrations of 0.1 mg/l and 0.2 mg/l after 2 months of exposure. 
The aneuploidy level was significantly different between the three treatments studied (F = 
9.458; P < 0.001 for the adult stage and F = 34.878; P <0.001 for the spat stage) (Figure 2).  
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Figure 2. Aneuploidy of Pacific oysters, Crassostrea gigas, at adult and spat stages 
exposed to the different atrazine treatments: 1A and 1B (0 mg/l), 2A and 2B (0.01 mg/l), 
and 3A and 3B (0.1 mg/l) 
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So, this study clearly demonstrates that aneuploidy rate is positively correlated with atrazine 
concentration. This may have a negative impact on oysters grown in areas where high 
concentrations of atrazine were recorded. This is the first time that an environmental factor has 
been shown to influence this phenomenon in oysters. 
 
CONCLUSION 
These results showed that, although atrazine did not have an effect on mortality, significant 
differences in aneuploidy level were observed between the lots exposed to the different 
concentrations of atrazine and the controls. Although these results need to be confirmed in the 
natural environment, they are very important for shellfish cultivation activities because of 
concerns about water quality in the production area. To develop these results, the next step will 
be to study the aneuploidy level of descendants from parents exposed to atrazine. In a similar 
manner, Dixon (1982) studied Mytilus edulis embryos of parents originating from a chemically 
contaminated environment. In oysters this would allow a fuller understanding of the observed 
impact of atrazine, determining if it persists, as found by Dixon (1982), to the next generation. 
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