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ABSTRACT: In Nigeria, a combination of agrochemicals is being used for crop improvement in order to meet the growing demand 

for food. This trend, however, is cause for concern because undetermined proportions of agrochemicals used on agricultural lands 

have been reported to enter the aquatic environment via drain, runoff, and spray drifts, contaminating the environment. Aquatic 

animals are reported to be sensitive to a wide range of toxicants in water. The effects of profenofos, cypermethrin, and NPK 

(15:15:15) fertilizer mixtures on some hematology parameters of African Catfish juveniles are investigated in this study. This 

experiment used 384 fish weighing between 40 and 60 grams. The fish were subjected to acute and chronic toxicity tests. For a 56-

day exposure, different groups were treated with varying sub-lethal values of 0.00mg/L, 0.003mg/L, 0.010mg/L, and 0.018mg/L of 

the test compound, and results showed a decrease in RBC, Hb, PCV, MCH, MCV, and MCHC at P<0.05, implying that the toxicants 

may have inhibited the Hb biosynthetic, negatively impacting the ability to carry oxygen by the blood. WBC values increased 

significantly, indicating an improvement in the fish defense mechanism. As a result, this study provides insight into the toxic effect 

of a mixture of profenofos, cypermethrin, and NPK fertilizer on fish and advocates for a more cautious approach to the use of 

these agrochemicals on farms.  
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INTRODUCTION 
 
Agrochemicals are viewed as a vehicle for improved crop 
production technology, and while they are expensive 
input, their use has been critical in crop production. 
However, the unregulated release of agricultural 
chemicals, particularly pesticides, into water bodies has 
caused environmental problems for all classes of 
organisms in the aquatic habitat. As a result, according to 
Covert et al. (2020), the aquatic ecosystem worldwide is 
threatened with biodiversity loss due to pesticide 
indiscriminate use.  

Certain agrochemicals are more resistant to 
degradation  by  abiotic (physical,  chemical,  and  other  

 
 
 
 

factors) and biotic (living organisms) factors, and these 
substances can be transported from application areas to 
non-target areas, where they affect not only the targeted 
pest species, but potentially non-target species as well 
(Kalia and Gosal, 2011). As a result, aquatic organisms 
such as fish are vulnerable to non-point pollutants of 
various origins.  

Agrochemicals are chemicals used in farms to increase 
productivity through a variety of processes, including the 
elimination of agricultural pests during the planting or 
growing period [herbicides (Paraquat) and pesticides 
(Profenofos,   Cypermethrin);    improving    soil   fertility  



Official Publication of Direct Research Journal of Biology and Biotechnology: Vol. 8, 2022, ISSN 2734-2158 

 
 

Onwude et al.      25 
 
 
 
(fertilizers such as NPK-15:15:15) or preventing and/or 
mitigating spoilage of harvested farm produce post-
harvest (pesticides e.g. Cypermethrin). Several studies 
have been published that detail the effects of these 
individual products on both terrestrial and aquatic 
organisms (Kumar et al., 2020; Erhunmwunse et al. 
2012).  

Pesticide and other agricultural chemical mixtures are 
common in the human food supply, according to the 
National Research Council Report (NRC, 1993). 
Pesticide mixtures are also common in the aquatic 
environment, which includes lakes, rivers, streams, and 
other bodies of surface water teeming with aquatic life 
(Kalia and Gosal, 2011).  

Assessing the cumulative toxicity of pesticides and 
other agricultural chemicals in mixtures has thus been an 
ongoing challenge for environmental health research 
(Mostakim et al., 2015) and ecotoxicology (Encarnaço et 
al., 2019).  

To detect sublethal impacts of pollutants, physiological 
and hematological parameters of resident fish have been 
used as indicators of water quality. This study examined 
the Hematological profile of Clarias gariepinus after 
exposure to profenofos, cypermethrin and NPK 15:15:15 
fertilizer mixtures.  
 
 
MATERIALS AND METHODS 
 
Fish sampling 
 
Clarias gariepinus (African Catfish) was chosen because 
of its high commercial value in Nigeria. 384 juvenile 
African Catfish of similar sizes (40g - 60g) were 
purchased from Pipar fisheries in Abuja to serve as test 
animals. They were placed in 54cm by 40cm by 37cm 
aerated plastic receptacles containing non-chlorinated 
water for each 50 fish and allowed to acclimate under 
laboratory conditions for 14 days during the natural 
photoperiod (OECD, 2019).  

During the acclimatization period, the fish were hand 
fed twice daily with a commercial diet containing 45% 
crude protein (Aqualis fish feed). The water was changed 
every two (2) days to remove faecal and unconsumed 
feeds, as recommended by Oyelese and Faturoti, in 
order to avoid pollution of culture media (1995). Under 
constant laboratory conditions, the fish were given 
adequate human care throughout the experiment (OECD, 
2019). 
 
Test compounds 
 
Sharpshooter (Profenofos 40% + Cypermethrin 4%) and 
NPK (15:15:15) fertilizer were obtained from Tourmaline 
Agrochemicals in Lugbe, Nigeria. 

 
 
 
 
Toxicity tests 
 
Range finding test 
 
A preliminary test (Range finding tests) as described by 
(Solbe, 1995) was carried out, the result obtained from 
the range finding test provided a guide for the definitive 
(acute toxicity) test. 
 
Toxicity test 
 
The static renewal bioassay technique was used, and 
144 fish were used for the final test. There was one (1) 
control group and five (5) treated groups, each of which 
contained eight (8) fish (with replicates). Groups 1, 2, 3, 
4, and 5 were given varying concentrations of the test 
compound mixture.  

The following concentrations were used for the 
definitive test for the control group and treatment Groups 
1-5: 0.000mg/l, 0.010mg/l, 0.020mg/l, 0.030mg/l, 
0.040mg/l, and 0.050mg/l. Six (6) plastic containers were 
labeled and filled with water to a capacity of 10 litres for 
each treatment, including the control. The various 
concentrations were made by dissolving different weights 
of the test compounds directly in dechlorinated tap water 
(APHA, 2005).  

To obtain a homogeneous mixture, the solution was 
stirred with a glass rod, and the test media was renewed 
at the same concentration every 24 hours. Using a scoop 
net, the containers were randomly stocked with eight (8) 
fish each within an hour. Feeding was stopped 24 hours 
before the experiment and for the entire 96-hour period. 
(OECD, 2019).  

Probit Analysis determined the lethal concentration 
(LC50) values for the 24, 48, 72, and 96 hours with 
associated confidence intervals for each test compound 
using Statistical Package for the Social Sciences (SPSS) 
Data Editor version 10.0 in accordance with Organization 
for Economic Cooperation and Development (OECD) 
guidelines (OECD, 2019) and Finney, (1979). The fish 
were considered dead when gill movement ceased and 
no response was observed upon gentle prodding after up 
to 96 hours of exposure.  
 
 
Chronic toxicity test 
 
The Sub-lethal values (1/10, 1/30, 1/50 of LC50) was then 
obtained from the 96h LC50acute toxicity test.  During the 
sub-lethal experiment, a total of 240 acclimated fish were 
divided into 1 control group and 3 experimental groups 
(n=20/ group) which were in triplicates. The different 
groups were treated with varying sub-lethal values of the 
test compound for a 56 days exposure as follows: 
0.00mg/L, 0.003mg/L, 0.010mg/L, and 0.018mg/L. 
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Figure 1: The values of RBC of C. gariepinus exposed 
for 56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 
 
 

 

 
Figure 2: The values of Hb of C. gariepinus exposed for 56 
days in different concentrations of a mixture of profenofos, 
cypermethrin and NPK (15:15:15) fertilizer. 

 
 
Sample extraction and analysis 
 
Using a hand-held scoop net, fish were randomly 
selected for Hematological studies at intervals of 0, 7, 14, 
28, and 56 days (Adeyemo et al., 2014). The fish were 
bled via caudal venipuncture with a 23G needle attached 
to a 5 ml syringe containing ethylene diamine tetraacetic 
(EDTA) solution. Blood in EDTA bottles was aspirated 
into a hematology analyzer (Sysmex XT 1800I), and 
values for parameters such as the RBC, WBC, Blood 
Hemoglobin (HB), Packed Cell Volume (PCV), Mean 
Corpuscular Volume (MCV), Mean Corpuscular 
Hemoglobin (MCH), and Mean Corpuscular Hemoglobin 
Concentrations (MCHC) were displayed.  
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Figure 3: The values of WBC of C. gariepinus exposed 
for 56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 
 
 
Statistical analysis 
 
The data were subjected to two-way analysis of variance 
(ANOVA) and results giving p values ≤ 0.05 were 
considered significantly different and further analyzed by 
Duncan’s multiple range tests, in statistic package for 
social science 17.0 (SPSS Inc. Chicago, Illinois, USA). 
Differences between groups were considered statistically 
different for p values ≤ 0.05. The results were expressed 
as mean ±SD error. 
 
RESULTS 
 
Following the determination of the 96 h LC50 value of 
African catfish C. gariepinus for Profenofos + 
Cypermethrin and NPK 15:15:15 fertilizer by probit 
analysis, which was recorded as 0.036 mg/L (96 hr LC50), 
three test concentrations of 0.003, 0.010 and 0.018 mg/L 
corresponding to 10, 30 and 50% of LC50, respectively, 
were estimated and used for the experiment. The 
changes in the various hematological parameters (RBC, 
Hb, WBC, PCV, MCV, MCH, and MCHC) are presented 
in (Figures 1-7). Clarias gariepinus exposed to 0.000, 
0.003, 0.010 and 0.018 mg/L of a mixture of Profenofos 
(40%) + Cypermethrin (4%) and NPK 15:15:15 fertilizer 
for 56 days showed diverse values of Hematological 
values. The RBC (x 10

6
 mm

3
) valuesranged from 7.55 to 

8.96 in the control group; and 6.12 to 7.22; 4.86 to 7.55 
and 4.01 to 7.85 in the treatment groups 1, 2 and 3 
respectively. Hb (g/dL) values decreased progressively 
from 16.17 in the Control group to as low as 4.92 at day 
56 in treatment group 3. WBC values skyrocketed from 
values between 8213 and 8476 in the control group to 
18125 in treatment group 3.PCV (%) values ranged 
between 28.17 to  30.12  in   the   control   group,   which  
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Figure 4: The values of PCV of C. gariepinus exposed 
for 56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 

 
 
Figure 5: The values of MCV of C. gariepinus exposed for 
56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 
 
decreased to values of between 18.85 to 27.26; 18.23 to 
25.06and 17.63 to 24.23 in treatment groups 1, 2 and 3 
respectively.MCV (fl/cell) values ranged from 32.26 to 
34.97 in the control group; and 28.25 to 32.44; 26.22 to 
35.59 and 26.14 to 32.48 in treatment groups 1, 2 and 3 
respectively.MCH (pg/cell) values ranged from 14.76 to 
17.06 in the control group; and 7.24 to 15.50; 5.72 to 
13.92and 4.95 to 14.29 in treatment groups 1, 2 and 3 
respectively. MCHC (%) ranged from 35.98 to 38.66 in 
the control group; and 26.00 to 35.05; 28.48 to 39.14 and 
27.97to 34.60 in treatment groups 1, 2 and 3 
respectively. 
 
DISCUSSION 
 
A decrease in the concentration of hemoglobin in blood is 
usually a result of a decrease in oxygen caused by toxic  

 
 
 
 

 
 
Figure 6: The values of MCH of C. gariepinus exposed 
for 56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 
 

 

 
Figure 7: The values of MCHC of C. gariepinus exposed 
for 56 days in different concentrations of a mixture of 
profenofos, cypermethrin and NPK (15:15:15) fertilizer. 

 
 
metals in gills. This suggests anemia or confirms the toxic 
impact of the agrochemicals used in this study in Clarias 
gariepinus (Adeyemo, 2007). This study also showed a 
decrease in the PCV value at P<0.05. A similar decrease 
in PCV values was also recorded in the study of Mallum 
et al, (2016) following the exposure of Oreochromis 
niloticus to dichlorvos for 96h. Adeyemo, (2007) noted 
that a decrease in the erythrocyte count or in the 
percentage of hematocrit indicates the worsening of an 
organism’s state and a high probability of developing 
anemia. The reduction in the Hb concentration, MCH, 
and MCHC suggests that these toxicants could have 
inhibited the Hb biosynthetic pathway thereby adversely 
impacting the ability to carry oxygen by the blood. These 
findings   are   synonymous  with  those  of  Joshi et al. 
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(2002), who reported that lindane creates Hematological 
disturbances and causes metabolic disorders in fish 
which may ultimately lead to the deterioration of the 
general health of fish. Conversely, there was a significant 
increase in the WBC values as against the control of 
8213 to 8416 x 10

3
/mm

3
. This agrees with the findings of 

Adewumi et al. (2018) during their assessment of the 
toxicity effects of chlorpyrifos and DD force on the 
hematological parameters of Clarias gariepinus juveniles 
at sublethal concentrations. Martins et al. (2008) 
observed similar changes in the WBC values following 
exposure of Nile tilapia with Enterococcus species. This 
indicates the enhancement of the fish defense 
mechanism. 
 
 
Conclusion 
 
The results of the present study revealed that a mixture 
of Profenofos, Cypermethrin, and NPK 15:15:15 fertilizer 
is toxic to C. gariepinus as it causes changes in the blood 
parameters. The current study reveals that the effects of 
agrochemical use on the aquatic environment are 
becoming increasingly concerning; as a result, it may be 
necessary to conduct continuous routine biological 
monitoring programs. The availability of such data will be 
invaluable for the present and future sustainable 
management of aquatic resources. In addition, a more 
cautious approach to the application of pesticides and 
fertilizers should be adopted. 
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