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The committee on methods for toxicity 
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Parameter Value 
pH 7.83 ± 0.039 

Dissolved oxygen 5.93 ± 0.08 mg / l 

Temperature 24.76 ± 0.14°C 

Total hardness 138.0 ± 3.96 mg/l as CaCo3 

Total alkalinity 216.0 ± 8.48 mg/l as CaCo3 

Electric conductivity 0.362 ± 0.014 Mmohs 

Salinity 0.10 ± 0.00 mg /l 

NH4+ 0.79 ± 0.059 mg /l 

NH3 (Ammonia) 0.041 ± 0.004 mg /l 

NO2- (Nitrite) 0.023 ± 0.002 mg /l 

NO3- (Nitrate) Nil mg /l 

Total dissolved solids 184.92 ±24.52 mg/l 

Oreochromis  nilotuicus
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2Oreochromis niloticus

Pesticides Time/Conc. 24 h 48 h 72 h 96 h 

Pirimicarb 

5 mg/l 0 10.5 15.8 21.1 

15 mg/l 15.8 21.1 21.1 26.3 

20 mg/l 21.1 21.1 31.6 47.4 

25 mg /l 47.4 63.2 68.4 73.7 

30 mg/l 52.6 68.4 68.4 68.4 

40 mg/l 73.9 89.5 89.5 89.5 

Imidacloprid 

1.5 mg/l 4.8 42.9 47.6 47.6 

2.0 mg/l 14 61.9 71.4 76.2 

2.5 mg/l 23.8 52.4 76.2 81 

3 mg/l 42.9 66.7 76.2 85.7 

3.5 mg/l 57.1 66.7 81 85.7 

4.0 mg/l 61.9 71.4 85.7 95.2 

3LC50Oreochromis niloticus 

Pesticide 
Exposure time 

(hr.) 
LC50 Regression equation F-sig R-square 

Pirimicarb 

24 27.98 (mg/l) Y = 7.65 + 0.41 X 0.005 0.964 

48 21.57 (mg/l) Y = 6.29 + 0.36 X 0.005 0.891 

72 19.43 (mg/l) Y = 3.856 + 0.379 X 0.004 0.893 

96 16.55 (mg/l) Y = -0.411 + 0.421 X 0.038 0.901 

Imidacloprid 

24 3.35 (mg/l) Y = 1.404  + 0.039 X 0.002 0.978 

48 1.75 (mg/l) Y = -1.757 + 0.074 X 0.03 0.731 

72 1.44 (mg/l) Y = -1.73 + 0.061 X 0.02 0.768 

96 1.37 (mg/l) Y = -1.199 + 0.050 X 0.01 0.778 
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4Oreochromis niloticus

Metal Time/Conc. 24 h 48 h 72 h 96 h 

Copper 

4 mg/l 11.68 22.83 35.91 37.88 

8 mg/l 29.74 39.59 46.05 49.63 

12 mg/l 41.95 54.86 61.72 68.25 

16 mg /l 63.13 76.17 85.44 91.81 

20 mg/l 85.76 94.15 100 100 

24 mg/l 98.22 100 100 100 

Lead 

15 mg/l 15.68 18.99 25.68 26.21 

20 mg/l 21.81 25.44 33.18 39.47 

25 mg/l 33.27 39.21 45.54 49.11 

30 mg/l 47.66 52.10 63.24 76.33 

35 mg/l 62.30 69.75 81.39 89.18 

40 mg/l 76.88 84.01 91.67 99.80 

 

 

 

5LC50Oreochromis niloticus 

Heavy metal 
Exposure time 

(hr.) 
LC50 Regression equation F-sig R-square 

copper 

24 13.54 (mg/l) Y = -6.117 + 0.269 X 0.0016 0.934 

48 11.12 (mg/l) Y = -4.904 + 2.264 X 0.0008 0.955 

72 9.75 (mg/l) Y =-1.606 + 0.241 X 0.0001 0.985 

96 8.39 (mg/l) Y = 1.689 + 0.224 X 0.01 0.992 

Lead 

24 31.98 (mg/l) Y = 7.530 + 0.315 X 0.0001 0.980 

48 29.11 (mg/l) Y = 7.619 + 0.350 X 0.002 0.984 

72 26.54 (mg/l) Y = 9.825 + 0.366 X 0.0001 0.985 

96 23.11 (mg/l) Y = 10.75+ 0.390 X 0.004 0.88 
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6000

Acute ( 96-hr LC50) Chronic ( 1/10 LC50 ) 

 Copper Lead  Copper Lead 

Control 11.04 ± 0.76 11.04 ± 0.76 Control 10.56 ± 0.36 10.56 ± 0.36 

24-hrs 13.22 ± 0.62 8.62 ± 0.29 2 weeks 11.03 ± 0.32 10.87 ± 0.32 

48 hrs 13.35  0.17 8.99  0.45 4 weeks 11.91  0.38 10.13  0.56 

72 hrs 14.02  0.52 7.31  0.83 6 weeks 12.09  0.29 10.25  0.77 

96-hrs 14.22 ± 0.83 6.05 ± 0.91 12 weeks 12.34 ± 0.41 9.74 ± 0.22 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 .  

Oreochromis 

nilotuicus2

7000

Acute (96-hr LC50) Chronic (1/10 LC50) 

 Pirimicarb Imidacloprid  Pirimicarb Imidacloprid

Control 11.11 ± 0.45 11.11 ± 0.45 Control 10.83 ± 0.78 10.83 ± 0.78 

24-hrs 14.79 ± 1.36 13.22 ± 0.56 2 weeks 13.96 ± 0.54 14.65 ± 0.36 

48 hrs 15.63 ± 0.98 15.46 ± 0.99 4 weeks 14.77 ± 0.97 15.17 ± 1.22 

72 hrs 17.22 ± 0.86 16.17 ± 0.75 6 weeks 16.88 ± 0.11 16.23 ± 1.56 

96-hrs 17.93 ± 0.93 15.85 ± 1.01 12 weeks 18.25 ± 0.34 16.17 ± 0.77 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 . 

Mousa

0888
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9
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Acute (96-hr LC50) Chronic (1/10 LC50) 

 Copper Lead  Copper Lead 

Control 54.60 ± 2.12 54.60 ± 2.12 Control 58.19 ± 2.49 58.19 ± 2.94 

24-hrs 80.53 ± 1.99 83.61 ± 2.43 2 weeks 69.71 ± 1.91 69.71 ± 2.99 

48 hrs 93.19  5.03 91.81  5.43 4 weeks 73.55  7.82 69.77  2.66 

72 hrs 105.73  2.93 98.34  1.57 6 weeks 77.49  9.05 73.18  3.33 

96-hrs 102.80 ± 3.8 97.36 ± 3.89 12 weeks 81.44 ± 4.72 76.95 ± 2.72 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 . 

Marie0889

Mousa0888

Mukhopadhyay

0898 Salah-El-Dean Roger0882
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9ASTU/dl

Acute (96-hr LC50) Chronic (1/10 LC50) 

 Copper Lead  Copper Lead 

Control 20.86 ± 1.92 20.86 ± 192 Control 21.43 ± 1.71 21.43 ± 1.71 

24-hrs 25.91 ± 0.85 32.27 ± 2.03 2 weeks 27.09 ± 2.41 26.22 ± 0.98 

48 hrs 28.13  0.73 30.46  4.05 4 weeks 26.45  1.53 27.32  3.63 

72 hrs 28.78  2.18 28.99  3.11 6 weeks 27.18  1.86 29.15  2.45 

96-hrs 27.06 ± 1.76 26.41 ± 1.74 12 weeks 25.61 ± 1.77 30.43 ± 1.22 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8  

10ASTU/dl

Acute (96-hr LC50) Chronic (1/10 LC50) 

 pirimicarb Imidacloprid  pirimicarb 
Imidaclopri

d 

Control 21.18 ± 3.25 21.18 ± 3.25 Control 20.93 ± 1.83 20.93 ± 1.83 

24-hrs 23.22 ± 1.47 25.55 ± 1.53 2 weeks 24.91 ± 2.05 25.17 ± 1.65 

48 hrs 26.02 ± 0.99 27.31 ± 1.75 4 weeks 25.09 ± 1.73 25.55 ± 2.01 

72 hrs 29.35 ± 2.15 28.99 ± 2.63 6 weeks 30.77 ± 1.57 28.67 ± 0.93 

96-hrs 30.21 ± 1.96 28.67 ± 1.01 12 weeks 33.15 ± 2.93 29.45 ± 2.99 

- Data are represented as mean ± S.E 

- Total  no. of fish used/interval = 8
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11ALTU/L

Acute (96-hr LC50) Chronic (1/10 LC50) 

 Copper Lead  Copper Lead 

Control 8.62 ± 1.02 8.62 ± 1.02 Control 8.74 ± 0.64 8.47 ± 0.76 

24-hrs 10.21 ± 0.77 10.04 ± 0.72 2 weeks 9.02 ± 0.76 9.23 ± 0.91 

48 hrs 9.18  0.91 9.63  1.45 4 weeks 9.64  0.53 9.83  1.13 

72 hrs 7.45  2.31 7.17  0.87 6 weeks 10.19  1.08 10.77  1.25 

96-hrs 5.92 ± 0.88 7.22 ± 0.13 12 weeks 10.38 ± 0.18 11.09 ± 0.62 

- Data are represented as mean ± S.E 

- Total  no. of fish used/interval = 8 

12ALTU/L

Acute (96-hr LC50) chronic (1/10 LC50) 

 Pirimicarb Imidacloprid  Pirimicarb Imidacloprid 

Control 9.53 ± 0.93 9.53 ± 0.93 Control 8.76 ± 1.53 8.76 ± 1.53 

24-hrs 12.72 ± 0.86 11.42 ± 0.58 2 weeks 11.11 ± 1.56 12.29 ± 0.61 

48 hrs 13.41 ± 1.12 12.67 ± 1.23 4 weeks 11.47 ± 0.78 12.88 ± 0.49 

72 hrs 13.83 ± 0.96 12.91 ± 0.77 6 weeks 12.09 ± 0.93 13.73 ± 1.13 

96-hrs 13.45 ± 0.83 13.66 ± 1.54 12 weeks 11.58 ± 1.11 14.44 ± 2.13 

- Data are represented as mean ± S.E 

- Total  no. of fish used/interval = 8 

Mukhopadhyay0898Khater

0880Salah-EldeanRoger

0882 Abd-Elrazek0882
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 Moussa2006

13141516 

13(mg/100 ml) 

Acute ( 96-hr LC50) Chronic ( 1/10 LC50 ) 

 Copper Lead  Copper Lead 

Control 0.93 ± 0.03 0.93 ± 0.04 Control 0.91 ± 0.04 0.91 ± 0.04 

24-hrs 1.36 ± 0.04 1.45 ± 0.04 2 weeks 0.99 ± 0.04 1.02 ± 0.03 

48 hrs 1.53  0.83 1.63  0.15 4 weeks 1.08  0.03 1.09  0.08 

72 hrs 1.76  0.07 1.81  0.05 6 weeks 1.23  0.08 1.12  0.05 

96-hrs 1.86 ± 0.03 1.88 ± 0.03 12 weeks 1.13 ± 0.05 1.16 ± 0.02 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 .  
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14 (mg/100 ml)

 

Acute (96-hr LC50) Chronic (1/10 LC50) 

 Pirimicarb Imidacloprid  Pirimicarb Imidacloprid 

Control 0.91 ± 0.02 0.91 ± 0.02 Control 0.89 ± 0.04 0.89 ± 0.04 

24-hrs 1.31 ± 0.01 1.88 ± 0.07 2 weeks 1.25 ± 0.04 1.66 ± 0.17 

48 hrs 1.87 ± 0.06 1.95 ± 0.32 4 weeks 1.84 ± 0.08 1.57 ± 0.08 

72 hrs 2.09 ± 0.11 2.22 ± 0.04 6 weeks 2.39 ± 0.11 2.11 ± 0.09 

96-hrs 2.81 ± 0.05 2.03 ± 0.06 12 weeks 1.9 ± 0.01 2.45 ± 0.15 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 .  

 

15(mg/100 ml) 

Acute ( 96-hr LC50) Chronic ( 1/10 LC50 ) 

 Copper Lead  Copper Lead 

Control 11.67 ± 1.13 11.67 ± 1.13 control 11.27 ± 0.99 11.27 ± 0.99 

24-hrs 17.02 ± 0.98 15.85 ± 0.74 2 weeks 13.62 ± 0.32 13.81 ± 0.61 

48 hrs 18.35  0.56 17.23  0.89 4 weeks 14.57  0.83 14.73  1.01 

48 hrs 20.48  1.35 20.46  1.13 6 weeks 16.89  1.41 18.88  0.89 

96-hrs 21.32 ± 1.26 23.09 ± 2.02 12 weeks 16.75 ± 0.49 16.29 ± 0.35 

- Data are represented as mean ± S.E

- Total  no. of fish used interval = 8 .  

16(mg/100 ml)

 

Acute (96-hr LC50) Chronic (1/10 LC50) 

 Pirimicarb Imidacloprid  Pirimicarb Imidacloprid 

Control 10.34 ± 1.51 10.34 ± 1.51 Control 11.18 ± 0.89 11.18 ± 0.89 

24-hrs 15.80 ± 2.12 17.77 ± 2.31 2 weeks 14.92 ± 1.99 14.90 ± 1.47 

48 hrs 19.73 ± 1.03 20.86 ± 0.98 4 weeks 15.76 ± 0.53 15.33 ± 1.24 

72 hrs 23.19 ± 2.11 21.46 ± 1.53 6 weeks 19.18 ± 1.75 18.72 ± 0.96 

96-hrs 26.48 ± 2.13 23.32 ± 1.61 12 weeks 21.56 ± 1.35 19.88 ± 0.83 

- Data are represented as mean ± S.E 

- Total  no. of fish used interval = 8 

Mousa0888El-Bagor

8000

O . aureus 
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The Effect of certain Insecticides and Metals on some  Biological, 

behavioral and biochemical activities in  

Nile Bolti (Oreochromis niloticus) 

Mahmoud Eissa Osamn             
 

  

Abstract 

 
Short term experiment was conducted to determine the effect of some certain 

insecticides (pirimicarb and Imidacloprid) and metals ( Copper and Lead) 

concentrations of LC50 of 96 hr for was applied on live bolti (Oreochromis niloticus) 

after 24,48,72 and 96 hr. also to long term experment was conducted using concentrates 

of   0.1 of LC50 for 96hr after 2,4,6and 12 weeks  with  control group in all treatments . 

The concentration of heamoglobin content, serum glucose and the activity of 

AST and ALT was measured, also measurements on blood creatinine and uric acid were 

also taken. The results suggest that  that there was high increase in heamoglobin content 

in the exposed groups of fish in all tretamint on short or long term excpet in the case of 

Lead treatment on short term which showed decrease on heamoglobin content. 

There was a significant increase in the concentration of serm glucose showed 

observed increase. serm AST and ALT in the examined  O. niloticus fish showed a 

general trend of increase when exposed to lethal and sub lethal concentrations of all 

treatment (copper, lead, Pirimicarb and Imidacloprid), the activity of transaminases 

increased gradually to reach thier maximam activity within  many weeks. 

The creatinine and uric acid levels may be an indicator of the kidney 

dysfunction and an important symptom in predicting disease in which the kidney is 

adversely affected, our study showed significant increase in serum creatinin and uric 

acid concentrations of fish exposed to toxic pesticides and metals compared with the 

control group. 

                                           
 Dpartment plant protection, college of agriculture,Omer El-Mukhtar University,El-

Baida,Libya. 
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