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                               Introduction 

In Bangladesh, there is a rapid increase in the use of 

pesticides and herbicides for the growth of high 

yielding variety crops. Over 98% of sprayed 

pesticides and 95% of herbicides have impacts upon 

other than their target species, including non-target 

species, air, water, bottom sediments, and food 

(Miller and Miller, 2004). Contamination of water by 

pesticides, either directly or indirectly can lead to 

fish kills, reduced fish productivity (Talukdar et al., 

2012; Rahman et al., 2012; Uddin et al., 2016). 

Pesticides have been considered as a major 

contributor of gradual degradation of the aquatic 

ecosystem including the favorable conditions of fish 

habitat (Konar and Ghosh, 1982). The pesticides fall 

under four major groups viz. organochlorine, 

organophosphate, carbamate and pyrethroid. 

Sumithion, the O, O Dimethyl O-(3-methyl-4-

nitrophenyl), is an organophosphate insecticide. The 

effectiveness of sumithion has been found against a 

wide range of pests, i.e. penetrating, chewing and 

sucking insect pests on cereals, cotton, orchard fruits, 

rice, vegetables, and forests. It is also used in larval 

rearing fish pond to control tiger bug. Sumithion is 

considered somewhat toxic to fish (Thomson, 1989). 

The 96 h LC50 was 1.7 mg/L for brook trout and 3.8 

ppm for bluegill sunfish (Meister, 1994). 

As sumithion is widely used for crop protection and 

for eradication of aquatic insects in aqua-ponds, it is 

very imperative to know the extent of damage made 

by this chemical to fish. Different hematological 

parameters like hemoglobin can be used to find 

physiological response of contaminated environment 

(Dethloff et al., 2001). As well as, histopathological 
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investigations on different tissues of fish are also 

valuable tools for toxicology studies (Thophon et al., 

2003). In histopathology, we can provide information 

about the health and functionality of organs. Tissues 

injuries and damages in organs can result in the 

reduced survival, growth and fitness, the low 

reproductive success or increase of susceptibility to 

pathological agents. Fish exposed to pesticides 

exhibited a variety of reproductive problems such as 

reducing number of sperm, abnormal gamete, 

reducing fecundity (Patyna et al., 1999), sex reversal 

(Mills and Chichester, 2005), low hatching rate and 

survivability (Rahman et al., 2002). Hence, it is 

thought to be worthwhile to conduct a research on 

the effects of sumithion on the reproductive function 

in zebrafish. 

The zebrafish is one of the most common vertebrate 

model organisms in genetics, neurophysiology, 

biomedicine and the developmental biology 

(Grunwald and Eisen, 2002; Rubinstein, 2003; 

Shahjahan et al., 2013). It is a small, robust fish, so 

that a large number of individuals can be kept easily 

and cheaply in the laboratory, in where it breeds all 

year rounds. In the present study, an effort was made 

to examine the toxicity of sumithion to this fish. The 

changes in blood glucose and hemoglobin levels and 

gonad morphology were monitored after sub-lethal 

exposure of this pesticide. 

Materials and Methods 

Animals and chemicals 

Sexually mature zebrafish (Danio rerio) were 

collected from different ponds adjacent to academic 

building of Fisheries Faculty, BAU. The selected 

fishes were acclimatized in aquaria at 25 ± 0.5°C 

under a controlled natural photo-regimen (14/10 h, 

light/dark) condition for a period of 21 days before 

the experiments. The fish were fed twice a day with 

commercial feed. To conduct the present experiment, 

sumithion (60E/C) was collected from retail pesticide 

shop from local market. 

Determination of acute toxicity 

A static acute toxicity bioassay was performed to 

determine the 24, 48, 72, and 96 h lethal 

concentration values (LC50) of sumithion for 

zebrafish. Seven different concentrations (4, 5, 6, 7, 

8, 9, and 10 mg/L) of sumithion, each having three 

replications were applied and in control units, 

sumithion concentration was 0 mg/L. Vigorous 

aeration was applied to the aquarium for 2 h in order 

to obtain a homogeneous concentration of the toxic 

compound, and then 10 fish were transferred into 

each aquarium. Mortality was assessed at 24, 48, 72, 

and 96 h after the start and dead fishes were removed 

immediately. 

Experimental design, sampling and measurement 

of blood glucose and hemoglobin 

Twelve aquaria (36 inch × 10 inch × 12 inches) were 

collected, cleaned, washed and sun-dried properly 

prior to set in the wet laboratory. Then each 

aquarium was filled with 20L of tap water. Fish were 

exposed to four concentrations (0, 0.5, 1.0 and 2.0 

mg/L) of sumithion each with three replications 

considering the 96 h LC50 (7.89 mg/L) value. The 

application of pesticide at desired concentration was 

reapplied at every 24 h with a regular exchange of 

water. Fish were sacrificed after 7 days of exposure 

to sumithion. Blood was collected from the caudal 

peduncle and immediately analyzed for the 

estimation of glucose (mg/dL) and hemoglobin (Hb; 

g/dL). Blood glucose (mg/dL) and hemoglobin (Hb; 

g/dL) were measured by EasyMate® GHb, blood 

glucose/hemoglobin dual-function monitoring system 

using glucose and hemoglobin strips.  

Statistical analysis 

Values were expressed as means ± standard deviation 

(SD). Data were analyzed by one-way analysis of 

variance (ANOVA) followed by Tukey’s post hoc 

test to assess statistically significant differences 

among the control and different treated values. 

Statistical significance was set at P < 0.05. Statistical 

analyses were performed using PASW Statistics 18.0 

software (IBM SPSS Statistics, IBM, Chicago, 

USA). 

Results 

Acute toxicity of sumithion in zebrafish 

The mortality patterns in relation to sumithion 

dosages are shown in Table 1. No mortality was 

taken place in control group. The 96 h LC50 was 

calculated by probit analysis (Figure 1). The LC50 
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value of sumithion for zebrafish during the 

exposure was 7.89 mg/L. 

Effects of sumithion on blood glucose level

We examined the blood glucose levels

of fish to sumithion. The sexual dimorphic changes 

in blood glucose levels were observed in the present 

study. In male, the blood glucose levels were 

 

Table 1. Number of dead fish and their percentage of mortality (in parentheses) in different concentrations of 

sumithion at different time intervals

SL 

No. 

Concentration 

(mg/L) 

Initial No. 

of fish 

1 Control 30 

2 4.0 30 

3 5.0 30 

4 6.0 30 

5 7.0 30 

6 8.0 30 

7 9.0 30 

8 10.0 30 

 

 

Figure 1. Graph showing the relationship of probit of 

kill with log10 concentration of su

used to deduce the LC50 

Effects of sumithion on blood hemoglobin

In the present study, we examined the effects of 

sumithion on the blood hemoglobin (Hb). The values 

of Hb (g/dL) were significantly (P<0.05

with the increasing concentrations of sumithion in 
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Effects of sumithion on blood glucose level 

We examined the blood glucose levels after exposure 

. The sexual dimorphic changes 

s were observed in the present 

study. In male, the blood glucose levels were 

significantly (P<0.05) increased in all concentrations 

(0.5, 1.0 and 2.0 mg/L) of sumithion compared to 

control (0 mg/L), while in female the blood glucose 

levels were significantly (P<0.05

highest concentration (2.0 mg/L).

blood glucose level was higher in female compared 

to the male of zebrafish (Figure

Number of dead fish and their percentage of mortality (in parentheses) in different concentrations of 

different time intervals 

Initial No.  

 

Exposure time (hours) 

24 48 72 

- - - 

- - - 

- - - 

- - 6 (20%)

3 (10%) 6 (20%) 9 (30%)

- 6 (20%) 12 (40%)

3 (10%) 9 (30%) 21 (70%)

6 (20%) 21 (70%) 27 (90%)

 

Graph showing the relationship of probit of 

concentration of sumithion 

 

Effects of sumithion on blood hemoglobin 

In the present study, we examined the effects of 

sumithion on the blood hemoglobin (Hb). The values 

P<0.05) decreased 

with the increasing concentrations of sumithion in  

 

both male and female (Fig. 3)

SD) of Hb (g/dL) in the male and female of control 

groups were 13.20 ± 0.84 and 13.10 ± 1.86, 

respectively. 

 

 

 

 

Figure 2. Effects of sub-lethal exposure of sumithion 

on blood glucose levels (Means ± SD) after 

7 days in zebrafish. 

by different letters are statistically 

significantly different (p

Asterisks denote significant differences 
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of sumithion compared to 

, while in female the blood glucose 

P<0.05) increased only in 

highest concentration (2.0 mg/L). It is noted that the 

blood glucose level was higher in female compared 

(Figure 2). 

Number of dead fish and their percentage of mortality (in parentheses) in different concentrations of 

 

96 

- 

3 (10%) 

6 (20%) 

6 (20%) 9 (30%) 

9 (30%) 12 (40%) 

(40%) 15 (50%) 

21 (70%) 27 (90%) 

27 (90%) 30 (100%) 

(Fig. 3). The values (means ± 

Hb (g/dL) in the male and female of control 

13.20 ± 0.84 and 13.10 ± 1.86, 

lethal exposure of sumithion 

on blood glucose levels (Means ± SD) after 

7 days in zebrafish. Values accompanied 

by different letters are statistically 

significantly different (p < 0.05, n=4). 

Asterisks denote significant differences 

 0.05). 
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Figure 3. Effects of sub-lethal exposure of sumithion 

on blood hemoglobin levels (Means ± SD) 

after 7 days in zebrafish. Values 

accompanied by different letters are 

statistically significantly different 

(P < 0.05, n=4) 

Discussion 

To know the toxic effects of an organophosphorus 

pesticide sumithion on fish, we examined the effects 

of sumithion on some hematological parameters and 

gonad morphology of zebrafish. Differential changes 

were observed in blood glucose and hemoglobin 

levels indicating the toxicological impacts of 

sumithion on fish body. 

 The 96 h LC50 value for zebrafish in the present 

study was lower than other recorded values for 

different species, such as 9.14 mg/L for 

Ptychocheiilus lucius, 11.8 mg/L for Heteropneustes 

fossilis, and 15.3 mg/L for Gila elegance (Durkin, 

2008; Faria et al., 2010). On the other hand, lower 96 

h LC50 value were recorded, such as 2.2 mg/L for 

Nile tilapia and 1.7 mg/L for brook trout (Meister, 

1994; Pathiratne and George, 1998). The variation in 

the toxicity of the pesticides may be attributed 

mainly to the susceptibility of the test animals and 

factors like pH and hardness of water. 

In the present study, the glucose level in both male 

and female fishes were increased to a significant 

level due to the exposure of different concentrations 

of sumithion. The elevated amount of glucose may 

be due to the high requirement of energy, which 

increases with the pesticide concentrations. Such 

increase may be due to enhanced gluconeogenesis 

response of stressed fish in their attempt to satisfy 

their new energy demands (Winkaler et al., 2007). 

More or less similar results were reported in Clarias 

gariepinus (Abalaka et al., 2011; Mills and 

Chichester, 2005) and common carp (Hossain et al., 

2015). Alterations in blood glucose levels have been 

reported in Heteropneustes fossilis exposed to sub-

lethal concentration of testosterone (Chowdhury, 

2000). This is probably due to the rapid utilization of 

blood glucose during hyper excitability, tremors and 

convulsions, which are characteristic behavior of 

organophosphate pesticide toxicity in fish (Singh and 

Singh, 1982). 

In the present study, the hematological responses of 

zebrafish in terms of hemoglobin level due to the 

sub-lethal exposure to sumithion in different 

concentrations were a significant decrease (P<0.05) 

compared to the control group. A similar decreased 

value of hemoglobin was also reported in common 

carp exposed to diazinon (Banaee et al., 2011), 

sumithion (Salam et al., 2015) and Malathion 

(Sharmin et al., 2015). The concerned decrease in 

hemoglobin levels in both male and female zebrafish 

may be due to the disruptive action of the pesticides 

on the erythropoietic tissue as a result of which the 

viability of the cells might be affected.  

Conclusion 

The current research was conducted to evaluate the 

effects of sumithion on the blood glucose and 

hemoglobin levels in zebrafish. Sumithion enhanced 

the blood glucose level, suggesting that glycogen 

might be breakdown to glucose due to toxicant of 

sumithion. Conversely, reduction of Hb might be 

because of failing of hematopoietic system. 

Therefore, the indiscriminate use of pesticide in the 

field may be a threat to human, fauna and flora of the 

environment. 
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