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ABSTRACT 
 
Background: The toxic effect of Nittol detergent on the haematological parameters of the African 
catfish (C. gariepinus) sub-adult was investigated. The experiment was conducted in triplicates 
forthe four treatments. Behavioral changes in fish exposed to different concentrations of Nittol 
detergent ranged from erratic swimming, moribund movement, jumping and lack of balance. Similar 
changes were not observed in the control throughout the experiment. Nittol detergent is composed 
of linear alkyl benzene sulphonate (LABS), sodium tripolyphosphate (STPP), sodium carbonate, 
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sodium sulphate, sodium per-borate and sodium silicate (perfume) as active ingredients. The fish 
were exposed to concentrations 1.0 g/L, 2.0 g/L, 3.0 g/L and 4.0g/L. At 1.0 g/l concentration, the 
mean mortality was 80% with an initial erratic swimming.  
Results: It was observed that mean mortality increased drastically with increasing Nittol Detergent  
concentrations. At a concentration 3.0 g/L, total mortality was observed within 72 hours of exposure 
preceding moribund swimming while total mortality was observed at 4.0 g/L. The concentration at 
which 50% of the experimental fishes were killed (LC50) was 0.9 g/L. Results from statistical 
analysis indicated that mortality varied significantly with concentrations as higher values recorded 
higher mortality rates. However, mean values showed the highest mortality (74%) with Nittol 
detergent. Haematological results obtained from blood profile analysis showed various degrees of 
alterations and changes in values when compared to the control. The PCV of the exposed fish was 
26% when compared to 27% in the control, HB was 8.9 (GDL) as against 9.0 Gdl of the control, total 
WBC was 640 x 109/L as against 1280 x 109/L of the control. The RBC reading was 4.7 compared to 
5.3 (mm

3
) of the control. For the differential counts, the lymphocyte was 80%. Neutrophils were 4 % 

and monocyte 16% compared to 62%, 8% and 30% of the control respectively. The results revealed 
a significant decrease in PCV counts for 8.0, 16.0, 25.0, and 50.0ml/l concentration when compared 
to the control. There revealed significant decrease of haemoglobin count for 8.0 ml/l group (p>0.05) 
and significant decrease for 16.0 ml/l, 25.0 ml/l and 50.0 ml/l groups (p<0.05), when compared to 
the control. The results showed insignificant decrease of RBC count for 1.0 g/l (p>0.05) and a 
significant decrease for the 2.0, 3.0 and 4.0 g/l groups (p<0.05), compared to the control. This 
means that as the toxicant concentration increased, the fish red blood count decreased the more. 
This further implies that at higher concentration of, RBC reduces correspondingly. Lymphocytes, 
monocytes, and neutrophils in the control set showed (apparently normal cell after) hematoxylin and 
eosin staining. Differential blood samples exposed to various concentrations of Nittol Detergent 
showed denatured cells, haemolysis and blood cell shrinkage. 
Conclusion: It was therefore concluded that Nittol Detergent has significant toxic effect on the 
haematological parameters of C. gariepinus and recommended the control disposal of this detergent 
into aquatic bodies to reduce the negative impact on the blood quality of aquatic organisms. 

 
 
Keywords: Detergent; aquatic pollution; blood quality; Clarias gariepinus. 
 
1. INTRODUCTION 
 
African catfish (Clarias gariepinus) are sharp 
tooth catfish, eel-like in nature, usually dark gray 
or black with coloration on the back, fading to a 
white belly. In Africa, thecatfish have been 
reported as being second in size only to the 
Vundu of the Zambesian waters [1,2]. It has an 
average adult length of 1.0-1.5 m. It reaches a 
maximum length of 1.7 m and can weigh up to 
60kg. These fish have slender bodies, flat bony 
heads, notably flatter in the genus Silirus, and 
broad terminate mouths with four pairs of 
barbels. They also have large accessory 
breathing organs composed of modified gill 
arches, and only the pectoral fins have spines. 
African catfish is nocturnal fish like many other 
catfish. It feeds on both living and dead animal 
matter. Because of its wide mouth, it is able to 
swallow relatively large prey whole. It is able to 
crawl on dry ground to escape drying pools and it 
is also able to survive in shallow mud for long 
periods of time in between rainy seasons [3,4]. It 
spawns around inundated areas of river, lakes 
and streams mostly at night [5]. One of the 

reasons for the choice of this genus of fish for 
this research work is that it is considered as an 
aquatic biomarker [6-9]. Other reasons for the 
choice of this fish species includes its hardiness 
and ability to tolerate adverse water quality 
conditions, its ability to grow fast and feed on a 
large variety of agriculture by-products and its 
ability to tolerate  difficult conditions in captivity 
[10]. 
 
Studies have shown that physiological variables, 
including red blood cells (RBCs) and   
hemoglobin content in fish exposed to               
pollutants and toxicants changed with time. Most 
chemicals exhibit deleterious effects on the 
aquatic environment if not properly                
handled or controlled. Industrial products 
beneficial to humans can also pose serious 
threats to man and the entire environment [11-
13,9]. Most of the commonly used                      
industrial products in Calabar, Nigeria include 
detergents, fertilizers, kerosene, and a host of 
others [14]. Pollution is a global menace that 
affects all ecological habitats. It is the 
introduction of foreign toxic substances capable 
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of causing harm to man and the entire 
environment [15,16]. 
 
Pollution occurs either on land, air or water. Man 
depends heavily on water for domestic, 
industrial, and agricultural uses. Poor water 
quality means water pollution [17]. No nation is 
completely free from the global menace of water 
pollution [18]. This era of globalization and 
industrialization has sky rocketed the rates of 
aquatic pollution due to the increasing volume of 
industrial, and domestic effluents that find their 
way into fresh water and marine habitats, thus 
altering the balance of these ecosystems [19,20].  
 
Unrestricted municipal sewage discharge into 
water bodies, effluents from chemical industries 
and direct dumping of biodegradable and non-
biodegradable wastes are other sources of water 
pollution. Apparently, human and ecological 
disorders experienced in industrial settlements 
as a result of improper disposal of chemicals 
such as detergent effluents are alarming [21]. 
 
In developing countries like Nigeria, only a few 
chemicals have been ecologically tested for 
safety in spite of their environmental impacts 
[22]. Every ocean and every continent, from the 
tropics to the once-pristine polar regions is 
contaminated [23,24]. The effects of these 
activities are often outrageous with 
corresponding immediate or later consequences 
to both direct and indirect dependents of these 
water bodies [25]. Strict government legislation 
and heavy penalties have not in any way 
changed these negative trends of indiscriminate 
disposal of chemicals into our water bodies. 
Detergents are one of the most toxic pollutants 
we have in the world today inflicting so much 
damage to the environment and the organisms 
thereon, especially those in the aquatic 
environment [26,27,9]. 
 
Detergents apart from altering water quality and 
chemistry, inflict heavy and sometimes fatal 
damages to aquatic organisms and their 
dependents, [28]. However, fish habitats are 
contaminated mostly through a number of 
aquatic pollutants [29].Detergents are widely 
used in both industrial and domestic premises 
and are mostly used in washing vehicles, 
clothes, carpets, cooking utensils, floors, 
cutleries, and other dirty objects [30]. Most 
pollutants including detergents, find their way into 
water bodies through surface run-off, improper 
sewage discharge, and direct discharge during 
washing and bathing in streams, rivers, and other 

water bodies [31]. Detergents also show 
tendencies to unleash poisonous effects in all 
types of aquatic life if found in sufficient 
quantities and these includes some 
biodegradable detergents like Nittol Detergent. 
[32]. Most fishes will die when detergent 
concentration approaches 15 parts per million 
(15 ppm) [33,9].  
 
Detergent concentration as low as 5 ppm will kill 
fish eggs [34]. As a result of the enormous 
adverse effects detergents have on the aquatic 
environment, they are listed among the major 
aquatic pollutants in the world [34]. Their effects 
on the environment outweighs any other 
advantage(s). Its affordability and high efficiency 
in removing stains from objects makes a greater 
number of people prefer using it in Nigeria [35]. 
One of the aquatic organisms often affected 
drastically by these chemical pollutants called 
detergent in the African catfish [36]. Phosphates 
are used in detergents to soften hard water and 
help suspend dirt in water [37]. Apart from being 
used for washing and removal of stubborn dirts 
and stains, detergents have been found to be 
very effective for clean up oil spills. But studies 
have shown that detergents often used to clean 
up oil spills appear more toxic to coral reefs than 
the oil itself [38]. 
 
Detergents are organic compounds, which have 
both polar and non-polar characteristics. They 
tend to exist at phase boundaries, where they 
are associated with both polar and non-polar 
media. Detergents are of three types: ammonic, 
cationic and nonionic. Anionic and cationic have 
permanent negative or positive charges attached 
to non-polar (hydrophobic) C-C chains. Nonionic  
detergents have no such permanent charge; 
instead, they have a number of atoms that are 
weakly electropositive or electronegative. This is 
due to detergents with different characteristics: 
phosphate detergents and surfactant detergents 
[39]. 
 
Detergents that contain phosphate are highly 
caustic and surfactant detergents are very toxic. 
The differences are that surfactant detergents 
are used to enhance the wetting, foaming, 
dispersing, and emulsifying properties of 
detergents, [40]. Nittol detergent was chosen for 
this study. Nittol detergent is composed of linear 
alkyl benzene sulphonate (LABS), sodium 
tripolyphosphate (STPP), sodium carbonate, 
sodium sulphate, sodium perborate and sodium 
silicate (perfume) as active ingredients. It is a 
new product of less than two years in the market 
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as at the time of commencing this research [41]. 
It is in view of the high patronage and usage of 
this highly toxic detergent that this research was 
tailored to unveil the haematological parameters 
effect associated with the indiscriminate pollution 
of aquatic environments with this chemical 
pollutant. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Location 
 

The University of Calabar is located between the 
Calabar municipality and Calabar south local 
government areas of the Cross River State, 
Nigeria. It is bounded to the east by the Great 
Quo River, Calabar is the capital of Cross River 
State, Nigeria. It is located geographically at 40 
57” North 80 191 0’ East. Cross River State is 
one of the States in the Niger Delta, South South 
Region of Nigeria. The State shares a maritime 
boundary with Cameroon in the east, Akwa Ibom 
State in the South, Abia and Ebonyi States in the 
West and Benue State in the North. It is 
geographically located at 5°45

1
N, 8°30

1
E 

/5°75
1
N, 8.5°E, [42]. The State according to 

National Population Commission (NPC) [42] has 
a population of 3.2 million people with a land 
mass of 20, 156 km2 (7,782 sqm). 
 

The temperature in Calabar ranges from 21.05 to 
33.15°C. It is often at its maximum within the 
months of January to April. Rainfall in Calabar is 
not stable and consistent as it rains throughout 
the year. It rains more between the months of 
April and November with the peak between May 
and October. Calabar has an average annual 
precipitation of 2718 mm. 
 

Calabar is situated in the tropical rain forest with 
mangroves and swamps in some areas. It is 
described as ‘clean and green State’. Most of the 
original vegetation in the study area has been 
replaced as a result of agriculture, industrial and 
building activities [42]. 
 

Activities in rural areas are mainly agriculture and 
petty trading, urban areas are characterized by 
heavy commercial activities, industrialization and 
tertiary education. Fish farming is also one of the 
major human activities in both rural and urban 
areas of the study location [42]. 
 

2.2 The Fish Farm 
 
The University of Calabar Fish Farm is located 
approximately 1 km away from the research 
laboratory. The fish farm harbors various sizes 

and species of fishes ranging from fry, fingerlings 
sub adults and adults (plate 1). This research 
was carried out in the Fish Pathology Laboratory 
of the Faculty of Oceanography, University of 
Calabar. Collection of samples and gathering of 
materials were preceded by a thorough 
reconnaissance survey. 
 

2.3 Sources of the Pollutants 
 
The Nittol detergent was purchased from Victory 
stores, Satellite town, Calabar in Cross River 
State, Calabar, Nigeria. 
 

2.4 Field Investigation 
 
A trip was taken to the university of Calabar fish 
farm to ascertain the availability of African catfish 
(Clarias gariepinus) subadults. After confirming 
the availability, the desired quantity was booked 
for. Similarly, the chosen Nittol Detergent 
toxicant was sorted in a shop in Calabar. 
 
2.4.1 Collection and transportation of the 

study fish 
 
A total of 600 C. gariepinus sub adults with a 
mean weight of 8.5 ± 0.2 g were purchased from 
the University of Calabar fish farm. Samples 
were carefully collected and transferred into a 
plastic container and transported to the Faculty 
of Oceanography, University of Calabar, the 
Cross River State, Nigeria. The study fishes were 
transported to the laboratory in transparent 
plastic containers by car to the laboratory which 
is about a five minute drive from the fish farm. 
 
2.4.2 Laboratory studies 
 
A whole day was used in arrange the laboratory. 
Unwanted and obstructive materials were 
removed and the needed aquaria were 
thoroughly washed and dried. 
 

2.5 Acclimation of Study Specimens 
 
The sub-adults  fish were transferred into a 
laboratory aquarium (80 x 30 x 30 cm

3
) and 

allowed to acclimatize in the holding tank   under  
laboratory conditions for one week at a 
temperature of 30.02 ± 0.09°C and a pH of 8, 
and were fed once daily with commercial feed 
(copens) at 5% of their body weight. The 
unconsumed feeds and faeces were removed 
from the holding tank and the water in the tank 
was changed every 24 hours as recommended 
by Reish and Oshida [43]. 
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Map 1. Map of the University of Calabar showing the fish farm 
 

2.6 Toxicant Used 
 

The toxicant selected and used for the 
experiment was Nittol Detergent. 
 

2.7 Fish Stocking 
 

Ten sub-adults were carefully introduced to each 
of the plastic aquaria containing the measured 
toxicant and another ten (10) introduced to the 

control aquaria (plate 5) using a hand sieve. This 
procedure was repeated for all experiments. 
 

2.8 Range Finding Tests 
 
Series of range finding tests were conducted 
using the toxicants and the sub-adults fish to 
determine the concentration boundaries before 
the actual experiment. 
 



 
 
 
 

Ivon et al.; ARRB, 35(4): 53-67, 2020; Article no.ARRB.57597 
 
 

 
58 

 

2.9 Detergent Toxicity Experiments 
 
The experiment was carried out in triplicate  for 
four treatments i.e. 0.00 g/L (control), 1.0 g/L, 2.0 
g/L , 3.0 g/L and 4.0 g/L. Ten (10) sub adults of 
C. gariepinus were stocked in each of the four 
glass aquaria (25 x 15.5 x 15.5 cm

3
) in triplicate 

for the experiment. The experiment was 
monitored periodically; observation and 
responses were taken at intervals of 24, 48, 72 
and 96 hours respectively. 
 
2.10 Haematological Studies (Blood 

Profile) 
 
Collection of blood samples from the treated and 
control fishes were obtained by inserting a 
needle directly from the anterior part of the anal 
fin about 2-5 mm behind the genital papilla to 
draw the desired amount of blood [44]. Blood 
profiles such as Red Blood Cell count (RBC), 
White Blood Cell count (WBC), Blood 
Differentials, Hemoglobin, (HB), and Packed Cell 
Volume (PCV) of the treated fishes and control 
were estimated after exposure of the fish to the 
Nittol Detergent toxicity. The Haematological 
indices were carried out at the Hematology 
Department of the University of Calabar 
Teaching Hospital, Calabar, Cross River, Nigeria. 

Blood samples were collected from the fish into 
anticoagulant (EDTA) bottles and rocked gently 
to ensure proper mixing while avoiding 
haemolysis according to [44]. 
 
2.11 Statistical Analysis 
 
Data obtained were analyzed using analysis of 
variances (ANOVA) for significant difference 
(p<0.05) at the 95 % confidence limit. Significant 
treatment means were separated using  
Fischer’s’ least significant difference (LSD)         
test. 
 

3. RESULTS  
 
Results of the effect of Nittol detergent on the 
mortality of African catfish (Clarias gariepinus) as 
presented in Fig. 1 shows that at 1.0 g/l 
concentration, the mean mortality was 80% with 
an initial erratic swimming. It was observed that 
mean mortality increased drastically with an 
increasing concentration of the Nittol. At a 
concentration of 3.0 g/L, total mortality was 
observed within 72 hours of exposure preceding 
moribund swimming while total mortality was 
observed at 4.0 g/L. The concentration at which 
50% of the treated fish population was killed 
(LC50) at 0.9 g/L. 

 

 
 
Fig. 1. Graph of concentrations of 1.0, 2.0, 3.0 and 4.0 g/l against mortality LC50 =0.9 g/l of Nittol 

detergent 
 



 
 
 
 

Ivon et al.; ARRB, 35(4): 53-67, 2020; Article no.ARRB.57597 
 
 

 
59 

 

The results of various haematological 
parameters showed variations/alterations in 
treated and control blood samples as shown in 
Table 1. The PCV of the exposed fish was 26% 
when compared to the control at 27%, HB was 
8.9 (GDL) as against 9.0 GdL of the control, total 
WBC was 640 x 10

9
/L as against 1280 x 10

9
/L of 

the control. The RBC reading was 4.7 compared 
to 5.3 (mm

3
) of the control. For the differential 

counts, lymphocyte was 80%. Neutrophils were 
4% and monocyte 16% compared to 62%, 8% 
and 30% of the control respectively. These 
alterations may not be unconnected with the 
effects of the pollutant (Nittol detergent) on the 
haematological parameters of the catfishes 
(Table 1). 
 

Result from Fig. 2 revealed significant decrease 
of haemoglobin count for 8.0 ml/l group (p>0.05) 
and significant decrease for 16.0 ml/l, 25.0 ml/l 
and 50.0 ml/l groups (p<0.05) when compared to 
the control. This implies that as the concentration 
increased, haemoglobin levels dropped 
significantly due to the toxicant effect. Results 
showed a significant decrease in white blood cell 
count at all concentrations when compared to the 
control. 

The results in Fig. 3 show that all the toxicant 
concentrations caused significant decreases in 
the WBC counts. 
 
The result in Fig. 4 reveals a significant decrease 
in PCV counts at 8.0, 16.0, 25.0 and 50.0 ml/l 
concentrations as compared to the control. The 
implication is that the PCV of the exposed            
fish decreased significantly in all the 
concentrations. 
 

Fig. 5 shows a significant increase in lymphocyte 
count for the 1.0, 2.0, 3.0 and 4.0 g/l groups 
(p<0.05) as compared to the control. This 
suggests that the toxicant (Nittol detergent) 
triggered an increase in the lymphocyte counts in 
C. gariepinus. 
 

Fig. 6 shows insignificant decrease of RBC count 
for 1.0 g/l (p>0.05) and a significant decrease for 
the 2.0, 3.0 and 4.0 g/l groups (p<0.05) as 
compared to the control. This means that with 
the increase in concentration of toxicant,                     
the red blood count in treated fish decreases. 
This further implies that at higher the 
concentration of toxicant, RBC reduces 
correspondingly. 

 

Table 1. Effect of toxicant (Nittol detergent) on the haematology of Clarias gariepinus 
 

Sample PCV 
(%) 

HB   
(gdl) 

Total  
WBC 

Differential 
count (%) 

RBC 
(MM3) 

Remarks 

Control 27 9.0 1280 x 10
9
/L L (62) 5.3 Normal 

    N (8)   
    M (30)   
    *Mature   
    Nucleated cells   
Nittol Detergent 26 8.7 64 x 109/L L (80) 4.7 Alteration in 

blood profile 
    N (4)   
    M (16)   

 

 
Fig. 2. Insignificant decrease in haemoglobin (Hb) counts in 1.0, 2.0 and 3.0 g/L 

Group (p>0.05) and significant decrease for the 4.0 g/L groups (p<0.05) as compared to the control 
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Fig. 3. Significant decrease in the white blood cell counts at 1.0, 2.0, 3.0 and 4.0 g/L 
concentrations of Nittol detergent (p<0.05) as compared to the control 

 

 
 

Fig. 4. Insignificant decrease in pack cell volume for 1.0 and 2.0 g/L group 
(p>0.05) and a significant decrease in 3.0 and 4.0 g/L groups (P<0.05) as compared to the 

control 
 

 
 

Concentrations of Nittol detergent 
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Fig. 5. Significant increase in lymphocyte counts at 1.0, 2.0, 3.0 and 4.0 g/L groups (p<0.05) as 
compared to the control 

 
 

Fig. 6. Insignificant decrease in red blood cell counts at 1.0 g/L group (p>0.05) and a 
significant decrease at 2.0, 3.0 and 4.0 g/L grousp (p<0.05) as compared to the control 

 
There was an insignificant decrease in  
neutrophil counts for the 100 g/l group (p>0.05) 
and a significant decrease for the 2.0, 3.0 and 
4.0 g/l group (p<0.05) when compared to the 
control. This implies that neutrophil count 
decreased significantly as concentration 
increased as shown in Fig. 7, when compared to 
the control. 
 
Fig. 8 shows a significant decrease in the 
monocyte counts for the 1.0, 2.0, 3.0                     
and 4.0 g/l groups (p<0.05) as compared                     
to the control. This shows that as the                   
toxicant (Nittol detergent) concentration 
increases, the monocyte count significantly 
reduces the more. This may not be            

unconnected with the effect of this toxicant on C. 
gariepinus. 
 
Lymphocytes, monocytes and neutrophils in the 
control group showed normal cells appearance 
when stained with hematoxylin and eosin stain. 
Differential blood samples exposed to various 
concentrations of Nittol detergent showed 
denatured cells, haemolysis and cell shrinkage 
(Plates 1 – 5). Plate 1 shows normal monocytes 
and lymphocytes in the control. Plate 2 shows 
denatured monocytes in 1.0 g/l of Nittol 
detergent. Plate 3 show haemolysed RBC in 2.0 
g/l Nittol concentration and Plates 4 and 5 
showed denatured neutrophils in 3.0 g/l and 4.0 
g/l concentration, respectively. 

 

 
Fig. 7. Insignificant decrease of neutrophil counts for 1.0 g/L group (p>0.05) and a significant 

decrease for the 2.0, 3.0 and 4.0 g/L groups (p<0.05) as compared to the control 
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Fig. 8. Significant decrease in monocyte counts for the 1.0, 2.0, 3.0and 4.0 g/L groups (p<0.05) 

as compared to the control 
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3.1 Results of Bioassay Analysis at 
Various Concentrations of the 
Toxicant (Nittol Detergent) 

 

Analysis and comparison of levels of PCV (%) 
between control and the different concentrations 
of toxicants at the end of the 96 h bioassay 
showed nittol detergent toxicity at 4.0 g/l have 
highest PCV levels.  
 

Comparison of the levels of Hb (GdL) between 
the control and treated groups at the end of the 
96 hour bioassay showed C. gariepinus exposed 
to Nittol detergent at 4.0 g/l have high value. 
Comparison of total WBC (x107) between control 
and different treatment groups at the end of 96 
hour bioassay revealed that 4.0 g/l had the 
highest impact on WBC counts. 
 

Comparison of total RBC (mm
3
) between control 

and the different treatment groups at the end of 
96 hours exposure showed C. gariepinus 
exposed to 4.0 g/l had the highest reduction in 
total RBC counts. 
 

Comparison of differential count (%) between 
control and different treatment groups at the end 
of 96 hours bioassay showed that at 4.0 g/l of 
Nittol detergent toxicant triggered a rise in the 
lymphocytes levels even above the control.  
Monocytes counts ranged from 8.664 to 30 for 
those exposed to all the different concentrations 
were not altered when compared to the control. 
There was however minor changes in the counts 
of neutrophils for C. gariepinus exposed to Nittol 
detergent. 
 

4. DISCUSSION  
 
At 1.0 g/l concentration, the mean mortality was 
80% with an initial erratic swimming. It was 
observed that mean mortality increased 
drastically with an increase in the concentration 
of the toxicant (Nittol). At a concentration of 3.0 
g/L, 90% mortality was observed within 72 hours 
of exposure preceding moribund swimming while 
100% mortality was observed at 4.0 g/L. The  
lethal concentration at which 50 % of the treated 
fish was  killed (LC50) was 0.9 g/L. Results from 
statistical analysis indicated that mortality varied 
significantly with concentrations as higher values 
recorded the high mortality rates . This result is in 
agreement with the findings and reports of [44].  
 
However, mean values showed highest mortality 
(74%) with Nittol detergent. Similarly, 
hematological profiles like Packed Cell Volume 
(PCV) Haemoglobin (Hb), Total White Blood cell 

Count (WBC) and Red Blood Count were 
conducted on the control and exposed/treated 
fish. The results revealed severe alterations in 
haematological parameters of the treated fishes 
to various degrees when compared with the 
control (Table 1), thus corroborating with the 
findings and assertions of [45].  
 
The PVC and HB results indicated a slight but 
significant decrease with the control figures PCV 
26%, Hb 8.7 g/dL, and RBC 5.3 mm3. This 
decrease in the values of haematological 
parameters like PCV and HB can be linked to 
hemolysis occasioned by damage to 
hematopoietic tissues in the kidneys and 
aggregation at the gills thereby causing a 
decrease in the number of circulating cells of 
stressed fish as similarly recorded by [46].  
 
A low WBC indicates obstruction in the bone 
marrow function by the toxicant or other 
stressors as corroborated by [47]. The differential 
blood count showed an increase in Lymphocyte, 
(Lymphocytosis), decrease in Neutrophils 
(Neutropenia) and decrease in monocyte 
(monocytopenia) readings when compared with 
the control, whereas the low monocyte and 
neutrophil readings may not be unconnected with 
contact with strange of white blood cells in fish 
may and could also be due to several factors like 
chemotherapy, infections, anaemia and the 
environment as recorded by [48]. 
 
Similarly, hematological profiles like packed cell 
volume (PCV) Haemoglobin (Hb), Total White 
Blood cell Count (WBC) and Red Blood Count 
were conducted on the control and exposed fish. 
The results shows variations in the response of 
the treated fishes to the toxicant at various 
degrees when compared with the control (Table 
1), this corroborates the reports of [49]. 

 
The PVC and Hb results indicated a slight but a 
significant decrease with the control figures. PCV 
of 26%, Hb 8.7 g/dL and RBC 5.3 mm

3
. This 

decrease in the values of haematological 
parameters like PCV and Hb can be linked to 
hemolysis occasioned by damage to 
hematopoietic tissues in the kidneys and 
aggregation at the gills thereby causing a 
decrease in the number of circulating cells of 
stressed fish as similarly recorded by [50,51,52].  

 
Comparison of PCV, Hb and RBC with the 
control showed decreased values and readings. 
This could have been caused by anaemia and 
haemolysis which agrees with similar finding [53]. 
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A comparison of differential count (%) between 
control and kerosene toxicant revealed elevated 
levels of lymphocytes (lymphocytosis) and a 
decrease in monocyte count. This finding agrees 
with [54,55,56]. A comparison of total RBC (mm3) 
of the exposed fish with the control showed a 
drastic decrease in the RBC count. 
 
The toxicants had showed no significant impact 
on the neutrophils. According to [57,58], the 
primary function of neutrophil is to fight bacteria, 
and viruses.. The toxicant does not fall under any 
of these categories. Thus, the reason they are 
not altered. Intoxication with Nitrite containing 
compounds may result to anaemia following 
oxidation of haemoglobin to methemoglobin 
[59,60]. 
 

5. CONCLUSION 
 

Haematological indices of the blood samples of 
the catfishes exposed to Nittol Detergent 
revealed serious obstruction of the Red blood 
cells, Pack Cell volume, white blood cells, blood 
differentials, neutrophils and leucocytes cells. In 
all, a two way Analysis of variance on effect of 
toxicant with different concentrations on mortality 
at the end of 96 hr bioassay showed (a) 
significantly difference at P<0.05 while (b) not 
significantly different at P>0.05 for the control. 
The study reveals significant decrease of PCV 
counts for 8.0, 16.0, 25.0 and 50.0 ml/l 
concentration when compared to the control. 
There was significant decrease in haemoglobin 
count for 8.0 ml/l group (p>0.05) and significant 
decrease for 16.0 ml/l, 25.0 ml/l and 50.0 ml/l 
group (p<0.05) when compared to the control. 
The study shows insignificant decrease of RBC 
count for 1.0 g/l (p>0.05) and a significant 
decrease for 2.0, 3.0 and 4.0 g/l group (p<0.05) 
compared to the control. This means that as the 
toxicant concentration increased, the fish red 
blood count decreased the more. The study 
further revealed that at higher concentration of 
the toxicant, RBC reduces correspondingly. 
Lymphocytes, monocytes and neutrophils in the 
control showed normal cells appearance when 
stained with hematoxylin and eosin stains. 
Differential blood samples exposed to various 
concentration of Nittol Detergent showed 
denatured cells, haemolysis and cell shrinkage. It 
was therefore concluded that Nittol Detergent 
causes significant and negative effect on C. 
gariepinus and thus recommended the efficient 
control and disposal of this detergent into aquatic 
bodies to reduce the negative impact on the 
blood quality of aquatic organisms. 
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