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Table 1. Characteristics/ properties/ specification of the test chemical. 
 

Parameter Characteristics/ properties/ specification of pesticide 

Common Name Profenofos
Chemical/ Product Name (RS)-O-4-bromo-2-chlorophenyl O-ethyl S-propyl phosphorothioate
Chemical/ Product Name CELCRON
Grade EXCEL crop care Ltd., Mumbai
WHO and EPA toxicity class II, Moderately toxic
CAS No. 41198-08-7
Alkyl groups S. propyl-O. ethyl

 
 
 

et al., 2011a). 
Fishes are considered as sensitive organism in toxicity 

studies and can play a significant role in assessing 
potential risks associated with contamination in aquatic 
environment by environmental contaminants. Fishes can 
respond to mutagens at low concentrations of toxicants in 
a manner similar to higher vertebrates (Pandey et al., 
2011b). 

The micronucleus (MN) test is an in vivo and in vitro 
short-time screening test, developed by Schmid (1975), 
and is widely used to detect genotoxic assessment 
(Saleh and Alshehri, 2011). It is the most frequently used 
bio-markers for genotocixity testing in aquatic environ-
ments. The MN test has gained high relevance in bio-
monitoring of aquatic environments due to nucleated 
nature of fish erythrocytes. The MN is a chromatin mass 
in the form of small nuclei which appear within the 
cytoplasm and close to the main nucleus in interphase 
cells. They are originated spontaneously or as conse-
quence of clastogenic and/or aneugenic effects, which 
ultimately generate acentric chromosomal fragments 
and/or lagging chromosomes during the mitotic anaphase 
(Betancur et al., 2009). Several researcher showed that 
the micronucleus (MN) test is one of the simple, 
sensitive, reliable, least expensive and rapid screening 
system for both clastogenic (chromosome breakage, 
formation of a centric fragments), eugenic (chromosome 
lagging and effects on spindle) and genotoxic effects of 
xenobiotic chemicals under field and laboratory 
conditions (Pandey et al., 2009; Chaudhary et al., 2006; 
Ali et al., 2008). 

The information regarding the mutagenic and genotoxic 
nature of profenofos in aquatic organism is rare, 
especially the data pertaining to its effects on fishes. The 
present study investigates the genotoxic effects of 
profenofos using MN assay in erythrocytes cells of C. 
punctatus exposed in vivo. 
 
 
MATERIALS AND METHODS  
 
Experimental fish specimens  
. 
The fish C. punctatus (Bloch) belongs to family: Channidae and 
order:  Perciformes. It   was  obtained   from  the  local  market  and 

acclimatized in the laboratory condition for 10 days before 
experimentation. They were kept in a large holding tank of 1000 L 
in capacity during acclimatization. Length and weight of the fish 
ranged from 12.0 ± 3.0 cm and 23 ± 2.0 g, respectively. A set of 10 
acclimatized fish specimens was randomly selected for experiment. 
Fishes were fed on boiled chicken, eggs or poultry waste material 
daily at the rate of approximately 4% of fish body weight. 
 
 
Test chemical 
 
The pesticide used for this study, technical-grade profenofos 
(EC50) with product name CELCRON (manufactured by EXCEL 
Crop Care Ltd., Mumbai) was purchased from local market. The 
test chemical specifications are summarized in Table 1. 
 
 
In vivo exposure experiment  
 
The fishes were exposed to profenofos 1.15 ppb (50% of LC 50); 
aforementioned test concentrations of PFF in a semi-static system 
for 96 h, Keeping 10 fish in each test concentration in 20 L of water 
in a 50-L plastic tub as an aquarium without change of water. No 
crowding stress was observed during experimentation. The 
exposure was continued up to 96 h and tissue sampling was done 
at intervals of 24, 48, 72 and 96 h on each sampling day. The 
erythrocytes were collected and immediately processed for MN. 
Feeding was stopped 24 h before exposure, and fish were not fed 
during the experimentation period (Pandey et al., 2011a). The 
physico-chemical properties of test water, namely temperature, pH, 
dissolved oxygen, electrical conductivity and total hardness were 
analysed by using a digital analyzer.  
 
 
Micronucleus test 
 
Peripheral blood samples obtained from the caudal vein were 
smeared on clean microscopic slide. The slides were then fixed by 
dipping in methanol for 10 min and left to air-dry at room 
temperature and finally stained with 6% Giemsa in 0.04 M 
phosphate buffer (pH = 6.8) for 30 min. After dehydration through 
graded alcohol and clearing in xylene, slides were mounted in DPX 
which is a mixture of distyrene (Polystyrene), plasticizer (Tricresyl 
phosphate) and xylene. The slides were observed under a light 
microscope (Leitz Wetzlar Germany; Type 307-083.103; oil 
immersion lens, 100/1.25) and 1000 cells from each specimen were 
examined for the presence of MN. The MN frequency was 
calculated as: 
 

 

MN % = 
Number of cells containing micronucleus 

Total number of cells counted 
X 100
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types of nuclear lesions whose origin is not still 
understood (Ayllon and Garcia-Vazquez, 2000; Guner 
and Muranli, 2011). Toxic chemicals produced nuclear 
abnormalities thus could help to know the potential risks 
of water quality as well as the health of fish species. 

The results demonstrate that the technical-grade PFF 
was found to be genotoxic to fishes, which indicates that 
there is serious apprehension about the potential danger 
of this pesticide to aquatic organisms. Thus, this is 
encouraging for judicious and careful use of pesticide in 
agricultural and non-agricultural practices and also 
ensures that adverse effects on aquatic organism, human 
health and the environment are prevented. 
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