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Abstract 

In the present study was undertaken to evaluate the Sago effluent toxicity stress symptoms in the fish blood during a 
long term period. The effect of sago effluent on various Haematological parameters were evaluated exposing the fresh 
water fish Clarias batrachus to different concentration i.e., (Control, 25%, 50% and 75% Sago effluent concentrations 
respectively. Changes were observed after 28 days of exposure, (sublethal concentration). Red Blood Cells count (RBC), 
Haematocrit value (HCT), Mean Corpuscular Volume (MCV) and Mean Corpuscular Haemoglobin (MCH) content 
decreased when compared to the control. The number of White Blood Cells count (WBC) increased in the effluent 
treated fishes.   Increase and decrease in haematological indices means that fish exposed to effluents were under stress. 
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1. Introduction

Pollution of aquaculture habitats is an inevitable problem aqua culturist’s face. Various pollutants affect survival, growth 
and reproduction of organisms, particularly those of economic importance [1]. Rapid growth and expansion of 
industries in recent years has resulted in the substantial increase in effluents which, are normally discharged into open 
land or aquatic environment causing a number of environmental problems [2, 3]. Indiscriminate discharge of these 
industrial wastes has aggravated the problem of aquatic pollution and contamination thereby causing alterations in the 
national condition of aquatic medium and consequently results in changes in the internal mechanism as well as 
morphological imbalance of aquatic organism [4, 5] 

Haematological indices are important parameters to evaluate the general physiological status of fishes and may be 
considered as stress indicators for estimation of the response reactions of the fish to various environmental conditions 
[6]. The hematological studies in fishes have assumed greater importance because these parameters were used as an 
efficient and sensitive index to monitor the physiological and pathological changes induced by natural or anthropogenic 
factors such as bacterial or fungal infection or pollution of water resources [7]. Blood parameters therefore considered 
as a useful tool in diagnosing the functional status of the body in response to various stressors [8]. The toxicants are 
stressors which are accumulated in the fish through the food chain or absorption through the general body surface and 
severely affect the life supporting system at molecular and biochemical levels. The Pollutants generally produce 
relatively quick changes in hematological characteristics of fish [9, 10]. Detrimental changes in blood parameters as a 
result of contaminants are of great ecotoxicology concern because they have the potential to influence the individual 
organisms by affecting the susceptibility to disease [11]. Analysis of blood parameters will reveal conditions within the 
body of the fish long before there is any outward manifestation of disease or effects of unfavorable environmental 
factors [12]. 
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In the present investigation an attempt has been made to study the effect of sago factory effluent on haematological 
responses of the fish Clarias batrachus. 

2. Material and methods 

2.1. Procurement  

Healthy specimens of Clarias batrachus were procured from Bangalore.  Fish of same age and size that hatched from 
the same lot of eggs (brood stock) were procured.  Fish were transported to the laboratory in oxygen filled polythene 
bag containing water. 

2.2. Acclimatization 

Fish were stocked in a large rectangular cement tank (4’ 3’ 3’) previously soap washed, disinfected with potassium 
permanganate and thoroughly rinsed thrice prior to filling with water.  Fish were acclimatized to the laboratory 
condition for 15 days before being used for experiments. 

2.3. Diet and feeding  

During the holding period, stocks were fed ad libitum once daily with goat liver pieces.   Feeding was given at least one 
hour prior to replacement of tank water. Feeding was withheld 24 hours prior to the commencement of all experiments. 

2.4. Maintenance  

During acclimatization, the stock was maintained at natural photoperiod (LD=12:12) and ambient temperature (25  1 
oC).  Water was replaced every 24 hours and well aerated in order to ensure sufficient oxygen supply to fish. 

2.5. Recruitment of fish for experiments 

After acclimatization, fish weighing 4g to 7g were selected for experiments and transferred into clean plastic water 
trough of 20 liters capacity. 

2.6. Collection 

The treated and untreated Sago industry effluents were collected from a private Sago industry, situated at Poonachi 
near Ammapet of Erode District, Tamil Nadu.  The effluent from the industry was collected and transported to the 
laboratory and used for further experiments.   

2.7. Experimental setup 

The concentrations chosen were 25%, 50% and 75% of treated sago effluent.  The experiments were conducted in 
plastic trough capacity of 20 liters.  For each experiment 10 individuals were reared in respective troughs and controls 
were maintained in effluent free medium.  The fishes were utilized for the experimental studies only after the 
acclimatization for a minimum period of 15 days.  These experimental sets were maintained for 28 days by changing 
the same quantity of effluent to the respective sets. 

2.8. Haematological study 

The blood from the caudal vein of control and treated fish was collected for haematological investigation. RBC, WBC, 
HCT, MCV and MCH were examined following the standard procedures.  

3. Results 

Haematological parameters such as RBC count, WBC count, Haematocrit (HCT), Mean Corpuscular Value (MCV) and 
Mean Corpuscular Haemoglobin (MCH) were predicted by utilizing the blood sample of control and effluent exposed 
fishes. 

The RBC count registered in control, 25%, 50% and 75% concentrations were 0.26×106/mm3, 0.24×106/mm3, 
0.29×106/mm3 and 0.79×106/mm3 respectively. The RBC count was slightly decreased in 25% and then increased with 
increasing of concentrations 50% and 75% when compared to control. 
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The WBC count recorded in control was 10.3×103/mm3, whereas in 25% conc. 9.3×103/mm3, in 50% 
conc.12.2×103/mm3 and in 75% conc. 8.4×104/mm3. The results of WBC count showed differential response. Maximum 
numbers of WBC are seen in 50% effluent concentration treated individuals.       

The Haematocrit value was found to be decreased in 25% from control and it was increased in 50% and 75% 
concentrations. The values recorded were 2.9%, 2.6%, 3.0% and 8.8% for control, 25%, 50% and 75% concentrations 
of sago effluent respectively. 

The mean corpuscular value showed slight decreased in all three concentrations when compared to the control. The 
mean corpuscular value of control group showed the value of 111.8µm3 whereas in the test concentration of 25%, 50% 
and 75% were 106.8µm3, 104.1µm3 and 110.4µm3 respectively. 

The control group, the corpuscular haemoglobin level was recorded to be 37.1pg. In the test concentrations of 25%, 
50%, and 75% were observed to be 39.0pg, 40.0pg and 29.9pg respectively. 

The results of the effect of sago effluent on haematological parameters of Clarias batrachus is presented in Table 1. 

Table 1 Haematological parameters of Clarias batrachus treated in control and different concentrations of treated sago 
effluent 

Sr. 
No. 

Parameters Control 25% 
Concentration 

50% 
Concentration 

75% 
Concentration 

1. 
RBC Count 

(Cells/mm3) 
0.26×106 0.24×106 0.29×106 0.79×106 

2. 
WBC Count 

(Cells/mm3) 
10.3×103/mm3 9.3×103 12.2×103 8.4×103 

3. Haematocrit (HCT) % 2.9 2.6 3.0 8.8 

4. 
Mean Corpuscular Value 
(MCV) (µm ) 

111.8 106.8  104.1  110.4  

5. 
Mean Corpuscular 
Haemoglobin (MCH) (pg) 

37.1 39.0 40.0 29.9 

4. Discussion 

In the present investigation haematological parameters such as RBC count, WBC count, HCT (Haematocrit) value, MCV 
(Mean Corpuscular Value) and MCH (Mean Corpuscular Haemoglobin) were studied in the fish treated in sub lethal 
concentration of treated sago effluent.  

In the present study the exposure of Clarias batrachus sago effluent caused a concentration dependent reduction in the 
values of red blood cell (RBC), packed cell volume (HCT), mean corpuscular haemoglobin (MCH), and mean corpuscular 
volume (MCV). Similar observations were made by Parveen et al. [13] in the fish exposed to different concentrations of 
tannery effluent. Akinrotimi, et al. [14] observed the exposure of T. guineensis to sublethal levels of industrial effluents 
which is obtained in the environment, results in concentration dependent decreases in, RBC, PCV, MCH. The reduction 
in RBC and PCV consequently led to reduction in oxygen carrying capacity of blood, resulting to anaemic condition in 
the fish. Similar observations were registered by Ramesh and Saravana [15] Cyprinus carpio exposed to chlorpyrifos. 

Ates et al. [16] also found the reduction in erythrocyte, haemoglobin and hematocrit values in fish Onchorynchus mykiss 
exposed to lead and copper which can be an indicator of anemia with the subsequent result of inhibition of 
erythropoietin in the haemopoietic organism.   

In the present investigation value of white blood cell count (WBC) has increased slightly in different concentrations of 
the effluent when compared to the control medium. Similar observations were made Mishra and Poddar [17] who 
observed a significant augmentation in WBC was observed upon exposure to higher concentrations of Phenol and 
effluent. Overall, percent changes in WBC in response to higher of the toxicants were found to be far higher than control. 
Shaheen [18] has also observed the increase in leucocytes count in C. punctatus exposed to chromium and copper, and 
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in Cyprinus carpio exposed to hexavalent chromium. Leucocytes increased following copper exposure and were 
significantly higher in Prochilodous scrofa fish exposed to increased copper concentration [19]. Similar trends were 
reported in the fish exposed to various pollutants in C. punctatus exposed to zinc).   

5. Conclusion 

Haematological characteristics are an important tool that can be used to understand as an effective and sensitive index 
to monitor physiological and pathological changes in fishes. In the present study the fish exposed to Sago effluent 
showed decrease in RBC, HCT, MCV and MCH levels, whereas there was an increase in WBC count with increasing the 
concentrations of the effluent. Changes in haematological parameters depend on the aquatic biotope, fish species, age, 
and sexual maturity and health status. Haematological parameter are highly useful as the early warning for the process 
of xenobiotic and their effects, which make it possible to implement corrective measures before aquatic organisms and 
their communities suffer irreversible damage. 
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