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Abstract

The C. gariepinus juveniles were stocked with a mean average weight of 15 grams in nine 1m×1m×1m concrete tanks at a density of 60 
juveniles/fish and fed twice daily to satiation. There was an increase in the platelet (166×103/µL), red blood cell (2.05×106/µL), and haemoglobin 
concentration (9.3 g/dL) in the treatment fed the farm-made diet with a significant difference (p<0.05) compared to the concentration of the fish 
before the experiment. However, there was a corresponding decrease in the treatment fed the “S” diet with a significant difference (p<0.05) compared 
to the initial value. There was no significant difference (p>0.05) in the serum biological values of total protein, albumin and aminotransferase 
concentration of the treatment fed the “S” and “B” diets compared to the initial values. The treatment fed farm-made diet “L” showed relative reduction 
in total protein (4.7 g/dL), albumin (0.8g/dL), aminotransferase (180µL), and alanine transaminase concentration (18 µL) and significantly different 
(p<0.05) as compared to the initial value of total protein (6.3 g/dL), albumin (1.3 g/dL), aminotransferase (192.67 µL), and alanine transaminase 
concentration (30.33 µL). The composition of the feed diet could impact the haematological and iatrical responses of C. gariepinus juvenile.
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Introduction
As aquaculture production becomes more intensive, fish feed is 

a significant factor in increasing the productivity and profitability 
of aquaculture [1]. Fish has continued to be a source of hope 
towards solving the global problem of protein malnutrition due to 
its nutritive value above other animal proteins. Moreover, about 
50% of the world fish harvest is captured by the less developed 
countries and a large proportion of this catch is consumed 
internally [2]. For productive and sustainable aquaculture, a 
reliable supply of nutritionally balanced feed containing adequate 
amounts of all essential nutrients such as protein, fat, carbohydrate, 
vitamins, and minerals is a necessity [3]. The deficiency or excess  
of one or more nutrients in the diet may lead to reduced growth 
and pathological conditions. Dietary requirements for optimum 
growth and prevention of various deficiency signs are important  

 
for aquatic species. Haematological indices such as minerals, 
protein and nutrients reflect the overall well-being of fish. Iron (Fe) 
is an essential mineral for all animals including fish due to its vital 
role as a functional constituent of proteins [3]. It is involved in a 
wide range of biological processes such as oxygen transport, DNA 
synthesis and energy production [4,5]. It is against this backdrop 
that this study was done.

Materials and Methods 

Experimental procedure 

The experiment was a completely randomised design of 3 
treatments in triplicate. A total of 540 Clarias gariepinus juvenile 
was bred at the fish farm of the University of Ibadan and acclimated 
for 14 days before the commencement of the study. The fish was 
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sampled averagely within the weight of 15-17 grams and randomly 
stocked at a density of 60 juveniles per tank in triplicate in 
experimental concrete tanks of 1m×1m×1m in 750 litres of fresh 
water. The fishes were hand-fed twice daily (9:00 am and 5:00 pm) 
to satiation for 12 weeks.

The feed ingredients for the locally made fish feed “L” were 
compounded according to the formulation of the University 
of Ibadan fish farm unit. These ingredients were sourced and 
purchased in consideration of their similarities to the ingredients 
commonly used as catfish diet in Nigeria. Fish offal was procured 
from the fish farm unit of the University of Ibadan. The offal was 

cleaned and cooked gradually to a 100 ºC for 15 minutes before 
blending with other ingredients. The mixture was further ground 
with a Unitech hammer mill to homogenous size, mixed in an 
appropriate ratio, made into dough, pelleted into 2 mm size and 
sun-dried for 24 hours. The dried feed was packaged in an air-tight 
polythene bags and stored in a container at room temperature. The 
commercial 2 mm size feed was purchased at a feed depot in Ibadan. 
The two commercial diets connoted by “S” and “B” were used in this 
experiment. The gross composition of ingredients in the local feed 
is shown in Table 1. The feed formulation of the commercial diets 
was not available from the producers.

Table 1: Gross composition of local diet “L”.

Ingredient (%)

Cassava flour 17

Maize 10

Soya bean meal 20

Groundnut cake 17

Fish offal 15

Poultry by-product 15

Palm oil 0.75

Premix* 1

Methionine 0.5

Lysine 0.5

Salt 0.25

Dicalcium phosphate 3

Total 100

*Provides per Kg diet: Vitamin A 25,000 IU; Vitamin D3 2,000 IU; Vitamin E 200 IU; Vitamin K 8mg;Vitamin B2 20mg; Vitamin C 500mg; Niacin 
150mg; Pantothenic Acid 50mg; Vitamin B6 12mg; Vitamin B12 0.05mg; Folic Acid 4mg; Biotin 0.8mg; Choline Chloride 600mg; Cobalt 2mg; Copper 

4mg; Iodine 5mg, Iron 40mg; Manganese 50mg; Selenium 0.2mg; Zinc 40mg; Antioxidant 100mg, Lysine 100mg; Methionine 100mg.

Haematological studies

The blood samples of Clarias gariepinus were collected from 
un-anaesthetised fish as described by Morgan and Iwama [6]. The 
blood samples were taken from the dorsal fin of the fish following 
Klontz & Smith [7] for haematological analysis according to Dacie 
and Lewis [8]. Plasma total protein was estimated through the 
biuret method [9] The creatinine, globulin, and albumin/globulin 
ratio by the standard methods described by Coles [10].

The fishes were taken out individually using a small hand net 
and placed belly upward on a solid platform. Blood samples of about 
5 mL was collected from the caudal peduncle [11] with the aid of a 
2 mL plastic syringe and dispensed into Ethylene Diamine Tetra-
acetic Acid (EDTA) anticoagulant. Furthermore, 3 mL was put into 
a tube containing Lithium Heparin (LH) anticoagulant to get the 
plasma for biochemical analysis. The Packed Cell Volume (PCV) and 
Haemoglobin (Hb) were determined using the method described by 
Mitruka & Rawnsley [12]. Erythrocyte count and Leukocyte count 
were determined using the improved Neubauer haemocytometer 
after dilution [13]. Differential leukocyte counts were determined 

by scanning Giemsaʼs stained slides in the classic manner [13]. 
Alkaline phosphatase (ALP), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT) and cholesterol were determined 
by the spectrophotometric method. Blood urea nitrogen was 
determined by urease method and creatinine by Folin-Wu filtrate 
methods as described by Connors et al [14]. Total protein content 
was determined using the biuret method as described by Stoskopf 
[11] while albumin was determined using the Bromocresol green 
method as described by Peters et al., [15].

The statistical analysis of the data was performed with a 
statistical package (SPSS 20.0 for Windows, SPSS Inc., Richmond, 
CA, USA). Data obtained were subjected to One-way analysis of 
variance (ANOVA) to test between the means of treatments and 
Turkey’s tests to compare the variance amongst the mean at p < 
0.05.

Results and Discussion
The blood parameters were evaluated and recorded in Table 

2. The results of the haematological serum biochemistry of C. 
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gariepinus fed different diets showed no major negative indication 
of diets in the parameters before and after the study. The PCV, 
haemoglobin and RBC levels in all the treatments indicated a well 
transfer of oxygen and nutrients through the body. The WBC, MCHC, 

MCV and platelet levels in all the treatments indicated the immunity 
of the fish against any diseases. This indicated the acceptability of 
the diets in the treatments during the study period.

Table 2: Hematological serum biochemistry parameters of African catfish fed different diet at the start and end of experiment.

Parameter S B L Initial

a. PCV (%) 20 26 27 27.67 ± 8.9

b. Haemoglobin (g/dL) 6.8 8.8 9.3 8.87 ± 2.9

c. RBC (x106/µL) 1.83 2.82 3.74 2.05 ± 1.0

d. WBC (x103/µL) 12 21 16.4 14.6 ± 1.5

e. MCV (FL) 1.1×10-4 9.2×10-5 7.2×10-6 1.3×10-4

f. MCHC (%) 34 33.85 34.44 32.06

g. MCH (pg) 3.7×10-4 3.1×10-4 2.5×10-4 4.3×10-5

e. Platelet (x103/µL) 150 138 166 147.67 ± 10

f. Lymphocytes (%) 68 65 64 63.67 ± 5.0

g. Heterophil (%) 25 27 28 28.33 ± 3.5

h. Monocytes (%) 2 4 5 3.33 ± 1.5

i.  Eosinophil (%) 5 4 2 4.33 ± 0.58

j.  Basophil (%) 0 0 1 0.33 ± 0.58

k. TPC (g/dL) 5.8 6.2 4.7 6.30 ± 0.26

l.  A.C (g/dL) 1.2 1.3 0.8 1.30 ± 0.1

m. G.C (g/dL) 4.6 4.9 3.9 5.0 ± 0.17

n. A: G 0.2 0.2 0.2 0.23 ± 0.06

o. AST (µl) 193 205 180 192.67 ± 8.5

p. ALT (µl) 20 22 18 30.33 ± 1.53

q. ALP (µl) 329 334 358 211 ± 29.1

r.  BUN (mg/dL) 7.6 8.6 6.6 17.63 ± 0.21

s.  Creat (mg/dL) 0.7 0.7 0.5 0.50 ± 0.0

Key: PCV = packed cell volume; RBC = Red Blood Cell; WBC = White Blood Cell; MCV = Mean Cell Volume; MCH = Mean Cell Haemoglobin; MCHC 
= Mean Cell Haemoglobin Concentration; TPC = Total Protein Content; A.C = Albumin Content; G.C = Globulin Content; A:G = Albumin : Globulin; 
AST= Aspartate aminotransferase; ALT= Alanine transaminase; ALP= Alkaline phosphatase; BUN = Blood Urea Nitrogen; Creat = Creatinine.

Changes in the haematology of fish in response to stressing 
agents are indicators of the stressful stage of fish, producing useful 
information to curb any unfavourable condition that may affect 
the fish health [16]. There were increase in the PCV, Hb, RBC, 
MCHC, platelet and ALP level of the treatments L compared to the 
treatment fed commercial diets. The study of George et al. [17] 
observed that when 50% fish meal was replaced by soybean meal 
in the diet for Clarias gariepinus, there was increase in PCV, Hb and 
RBC of the fish fed the diet which indicated high oxygen absorption 
and transportation capacity of the cells of the fish. The report 
of Fagbenro et al. [18] showed that decrease in haematological 
parameter with increasing level of incorporation of sesame meal 
might not be unconnected to the presence of tannin and phytate 
present in the seed meal. Though, there was no privy information on 
the formulations of the commercial diets. The study also showed a 
higher WBC, MCV, total protein content, albumin content, globumin 
content, AST and ALT levels in treatment fed commercial diet B 

compared to the treatment fed commercial diet S. This opined with 
the report of Akinwande et al. [19] that a measurable increase in 
white blood count of fish is a function of immunity and resistance to 
some vulnerable illness or disease. Though, no illness was recorded 
during the study period, the blood status of the fish is a valuable 
means of evaluating the physiological condition of cultured fish 
with respect to determining the effect of diets and other stress 
factors on fish health [18].

Conclusion
This study shows variations in the haematological parameters 

of fish fed different diets. This study shows no detrimental issues to 
the health of African catfish. Though, fish feed could influence the 
haematological and iatrical factors of African catfish.
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