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ABSTRACT 

This study was designed to determine the haematological responses of juveniles of 

Clarias gariepinus and Oreochromis niloticus exposed to different sub-lethal 

concentrations of Glyphader 480 herbicide during a period of 8 weeks. The toxicant 

led to significant (P<0.05) changes in haematological parameters as the toxicant 

concentration increased. Haemoglobin content (Hb), Mean Red Blood Cells 

(RBC), Packed Cell Volume (PCV), Haemotocrit (HCT) reduced as the 

concentration of toxicant increased while other parameters (WBC, MCV, MCH, 

PLT and MCHC) increased proportional with the toxicant concentration. 

Replacement of Glyphader 480 with less harmful and more biodegradable herbicides 

is recommended. 

 

INTRODUCTION 

Glyphader 480, contains 360g/L glyphosate in the form of 480g/L 

isopropylamine salt, it is used by farmers in the tropics to control weeds 

prior to or after planting. It is used to control weeds like Pennisetumsp, 

Panicum maximum, Cynodondactylon etc. It is one of the widely used 

herbicide that is persistent and mobile in soil and water, and it is known 

to be one of the most common terrestrial and aquatic contaminants.  

 

Haematological analyses has been used in determining the physiological 

state of animals which can be affected by different environmental 

factors, it is used in the diagnosis of many diseases and in evaluating the 

responses to therapy in both animals and human (Solomon and 

Okomoda 2012). Its usage in fish is growing and becoming very 

important for toxicological research. Shah and Altindag (2004) noted 
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that studies on fish blood gives the possibility of knowing physiological 

conditions within the fish long before there is an outward manifestation 

of diseases because under stressful condition as well as environmental 

imbalances some parameters in the fish blood changes in response to 

reflect the change.  

 

The present study seeks to determine changes in hematological 

parameters of C.gariepinus and O. niloticus exposed to various 

concentrations of Glyphader 480. 

 

MATERIALS AND METHODS 

Juveniles of Clarias gariepinus and Oreochromis niloticus with mean 

weight of 35.85±0.5g and 16.85±0.5g respectively were collected from the 

University of Agriculture Fish Farm, Makurdi. The fish were 

acclimatized for 14 days (2 weeks) in glass acquira tanks containing de-

chlorinated and aerated tap water at room temperature of 27.87±0.19°C. 

During the period of acclimation, fish were fed twice daily with 

Coppens at 3% body weight. Water was changed every day to prevent 

the build-up of metabolic wastes and was aerated to increase oxygen 

supply. During the period of acclimation, fish were examined for 

pathogens and diseases. There was no mortality during the acclimation 

period. 

 

Blood samples were obtained by randomly selecting the fish in each 

treatment baths and injecting a 2mm needle and syringe through the 

dorsal aorta to collect blood. The blood was kept in specimen bottles 

treated with EDTA to prevent coagulation and analysed at Federal 

Medical Centre Makurdi, for the following haematological parameters; 

Haemoglobin (Hb), Packed cell volume (PCV), Red blood cell (RBC), 

White blood cell (WBC, using a automated  haemoglobin analyzer 

(Cobas U411 Model), while Mean corpuscular  haemoglobin 

concentration (MCHC), Mean corpuscular haemoglobin (MCH) and 
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Mean corpuscular volume (MCV) were determined by calculation using 

the equations below; 

MCV= Hct / RBCs×10 

MCH= Hct/ Hb ×100  

(Feldman et al., 2000). 

 

The statistical analysis was performed through Analysis of variance 

(ANOVA) and correlation test of 0.05 was chosen as the level for 

accepted significance. 

 

RESULTS 

Haematological parameters are potential biomarkers of exposure to 

agrochemicals due to their sensitivity to certain toxic agents (Heath, 

1995). Exposure of Clarias gariepinus and Oreochromis niloticus to sub-

lethal concentrations of Glyphader 480 for 8 weeks caused a significant 

(P<0.05) decrease in Packed cell volume (PCV), Haemoglobin, white 

blood cell and Haemotocrit as the concentration increases while Red 

blood cell, Mean corpuscular volume, Mean corpuscular haemoglobin 

increases as the concentration increase for the two fish species (Table 1 

and 2). 
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Table 1: Effects of Sub-lethal concentration Of Glyhader 480 on Heamatology of Clarias gariepinus for 8 weeks 

Means on the same column with different superscript are statistically significant (p<0.05) 

 

KEYS: PCV = Packed cell volume, Hb=Haeoglobin, WBC=White blood cell, RBC=Red blood cell, 

MCV=Mean Corpuscular Volume, MCHC=Mean Corpuscular Haemoglobin concentration, 

HCT=Haemotocrit, 

 

 

 

 

Conc. 

(Mg/L) 

Haematological Parameters 

PCV Hb WBC RBC MCV MCH PLT MCHC HCT 

0 (ctrl) 24.50±0.50
a 

8.20±0.10
a 

148.95±0.25
d 

2.29±0.01
a 

100.70±0.10
f 

38.30±0.20
d 

44.50±0.50
f 

27.80±2.00
d 

59.75±0.05
a 

2.00 21.50±0.50
b 

7.35±0.15
b 

166.60±3.20
c 

2.58±0.00
b 

126.20±0.05
e 

39.60±0.00
d 

52.00±0.00
e 

26.60±0.10
d 

53.65±0.05
b 

4.00 16.50±0.50
c 

5.85±0.05
c 

184.90±1.60
b 

2.28±0.05
c 

129.20±0.30
d 

41.30±0.20
c 

57.50±1.50
d 

29.20±0.60
c

d 

48.45±1.25
c 

6.00 13.50±0.50
d 

4.65±0.05
d 

217.30±0.90
a

 2.1±0.01
cd 

133.85±0.65
c 

44.35±0.85
b 

63.50±1.50
c 

32.00±0.50
c 

35.05±0.55
d 

8.00 12.00±0.00
d 

4.20±0.10
e 

220.40±0.90
a

 2.08±0.06
d 

147.40±1.30
b 

48.20±0.70
a 

73.50±0.50
b 

36.7±0.20
b 

28.80±0.90
e 

10.00 9.50±0.50
e 

3.40±0.10
f 

224.05±3.25
a 

1.69±0.01
e 

151.35±0.75
a 

48.80±0.10
a 

92.00±1.00
a 

41.45±0.65
a 

23.92±0.52
f 

PValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Table 2: Effects of Sub-lethal concentration Of Glyhader 480 on Heamatology of Oreochromis 

niloticus for 8 weeks 

Conc. 

(Mg/

L) 

Haematological Parameters 

PCV Hb WBC RBC MCV MCH PLT MCHC HCT 

0 (ctrl) 24.80±0.50
a 

8.80±0.10
a 

127.95±0.25
d 

2.52±0.01
a 

99.40±0.10
f 

36.80±0.20
d 

43.40±0.50
f 

27.30±2.00
d 

58.55±0.05
a 

2.50 21.80±0.50
b 

7.95±0.15
b 

145.60±3.20
c 

2.18±0.0
b 

124.90±0.50
e 

38.10±0.00
d 

50.90±0.00
e 

26.10±0.10
d 

52.45±0.05
b 

3.00 16.80±0.50
c 

6.45±0.05
c 

163.90±1.60
b 

1.88±0.05
c 

127.90±0.30
d 

39.80±0.20
c 

56.40±1.50
d 

28.70±0.60
cd 

47.25±1.25
c 

3.75 13.80±0.50
d 

5.25±0.05
d 

196.30±0.90
a 

1.7±0.01
cd 

132.55±0.65
c 

42.85±0.85
b 

62.40±1.50
c 

31.50±0.50
c 

33.80±0.55
d 

5.00 12.30±0.00
d 

4.80±0.10
e 

199.40±0.90
a 

1.6±0.06
d 

146.10±1.30
b 

46.70±0.70
a 

72.40±0.50
b 

36.20±0.20
b 

27.60±0.90
e 

7.50 9.80±.0.50
e 

4.00±0.10
f 

203.05±3.25
a 

1.29±0.01
e 

150.05±0.75
a 

47.30±0.10
a 

90.90.±1.00
a 

40.95±0.65
a 

22.72±0.52
f 

P-

Value 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Means on the same column with different superscript are statistically significant (p<0.05) 

 

KEYS: PCV = Packed cell volume, Hb=Haeoglobin, WBC=White blood cell, RBC=Red blood cell, 

MCV=Mean Corpuscular Volume, MCHC=Mean Corpuscular Haemoglobin concentration, 

HCT=Haemotocrit. 
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DISCUSSION 

The significant reduction in some of the hematological parameters 

(PVC, Hb, RBC, MCHC and HCT) is an indication of severe 

anaemia caused by destruction of erythrocytes (Kori-Siakpere et al., 

2009), Heamodilution (Adeyemo, 2005 and Ayuba 2008) resulting from 

impaired osmoregulation across the gill epithelium and according to 

Okomoda et al., (2010) could be as a result of the destruction of 

intestinal cells. Gaafar et al., (2010) reported that prolonged reduction in 

haemoglobin content is deleterious to oxygen transport and degeneration 

of the erythrocytes could be due to pathological condition in fish exposed 

to toxicants. The present study reveals that mean corpuscular 

haemoglobin (MCH) and mean corpuscular volume (MCV) indicates 

that the concentration of haemoglobin in the red blood cells were much 

lower in the exposed fish than in control fish depicting anaemic 

condition (Table 1 and 2). This is similar to the observations of 

Bhagwart and Bhikajee (2002). According to Dzenda et al., (2004), Mean 

Corpuscular Haemoglobin concentration is a good indicator of red blood 

cell swelling hence it reduces as concentration of the toxicant increases. 

White Blood Cells (WBC) count increase with increasing level of the 

toxicant in both fish species, this increase is due to heightened immune 

mechanism of the experimental fish species stimulated to fight against 

the toxic pollutant. This is in line with Ayuba and Ofojekwu, (2002). 

Solomon and Okomoda (2012) however, reported reduced WBC with 

increase stress from photoperiod manipulation, the difference between 

this finding and that of the present study is likely due to differences in 

the stressor involved as well as time of exposure to the stressor, as the 

present study use a toxicant for 8 weeks while Solomon and Okomoda, 

(2012) exposed fish to different photoperiod for six weeks. 

 

From the study carried out, the result showed that Clarias gariepinus 

was more resistant to the test chemical than Oreochromis niloticus, this 

could be as a result of higher white blood cell count in the Clarias 

gariepinus than the Oreochromis niloticus. 
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CONCLUSION 

The present study showed that Glyphader 480 is harmful to Clarias 

gariepinus and Oreochromis niloticus. The exposure of fish to this 

herbicide resulted in significant reduction in the studied haematological 

parameters such as PVC, Hb, RBC, MCHC and HCT and an 

increase in WBC, MCV, MCH and PLT of the studied species. The 

increase and decrease in the studied parameters were more severe in O. 

niloticus than C. gariepinus. These alterations may negatively suppress 

normal growth, reproduction, immunity and even survival of fish in 

natural environment as well as culture conditions. This should be 

considered when farmers use Glyphader 480 to control weeds in their 

fields. Replacing of Glyphader 480 with less harmful and more 

biodegradable herbicides is recommended. 
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