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Abstract—The haematological and serum 

biochemical characteristics of Parauchenoglanis 

ansorgii were studied with variations to size, sex 

and season of the year. Haematological and 

serum biochemical characteristics of P. ansorgii 

were influenced by size of the fish and season of 

the year but not by sexual differences. 

Haematological parameters were better for adult 

fish and in dry season. Normal values for 

haematology and biochemistry of P. ansorgii 

were established as a working material upon 

which to base more studies.  
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1. INTRODUCTION 

 Fishes are highly sought today because of their 

high nutritive values. Fish is a key ingredient on the global 

menu, a vital factor in the global environment and an 

important basis for livelihood worldwide [1]. According to 

[2] fish constitute a major source of animal protein to a 

large number of Nigerians. Fish is also widely acceptable 

because of its high palatability, low cholesterol and tender 

flesh [3]. Fish represents at least 55% of the animals 

protein consumed in the diet of Nigerians [4] with fish 

demand outstripping the supply this has led pressures on 

the natural fisheries reserves, which have been subjected to 

gross over fishing for several years. The knowledge of the 

ecology and physiology of some wild fish species is 

imperative for their captive culture in order to enhance fish 

supply for the populace. Parauchenoglanis ansorgii, 

family claroteidae a catfish found in Africa is one. As 

aquaculture expands, there is an increasing need for 

improved diagnostic methods. Haematological analysis 

will enhance fish cultivation by facilitating early detection 

of stress and or diseases that could affect production 

performance [5], [6]. The objective of this study is to 

determine the haematological and serum biochemical 

characteristics of P. ansorgii in the wild which will serve 

as basic data for other studies.  

2. MATERIALS AND METHODS 

2.1 Experimental Animal   

 Parauchenoglanis ansorgii was identified using 

Fish and Fisheries of Northern Nigeria by Reed et al., 

(1967). 35 specimens comprising 18 females and 17 males 

were used. Their mean weight was 71±11.62g and mean 

total length was 17.85±1.03cm The fishes were transported 

in 25L container under an optimum temperature (ice) to 

the Department of Animal and Environmental Biology 

Laboratory. The fish were considered normal on the basis 

of their external appearance and absence of symptoms of 

diseases. 

2.2 Blood Collection 

 Parauchnoglanis ansorgii specimens were 

obtained from fishermen in Ogbese River. Total length, 

standard length and weight were measured using a fish 

measuring board and Ohaus Tripple Balance, respectively. 

Blood samples (2ml) respectively were collected per fish 

by puncturing the caudal blood vessels. Threafter, 2 ml 

blood was transferred into a tube containing 

ehylendiamine-tetra-acetic acid (EDTA, an anticoagulant) 

and stored at 40C in a refrigerator prior to haematological 

analyses. A duplicate 2 ml blood sample was transferred 
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into a tube containing lithium heparin,(anticoagulant) and 

centrifuged immediately at 12,000 rpm for 5 minutes in a 

refrigerated centrifuge. The serum was collected and 

stored at -40C prior to biochemical analyses. Packed cell 

volume (PCV), haemoglobin (HB) concentration, red 

blood cell (RBC) count and leukocytes (WBC) count and 

its differentials were determined using Minray® 

autohaematology (3000plus). Mean corpuscular 

haemoglobin (MCH), Mean corpuscular volume (MCV) 

and mean corpuscular haemoglobin concentration 

(MCHC) were calculated. Serum biochemical parameters 

such as total protein, albumin, glucose, blood urea and 

nitrogen, alkaline phosphatase (ALP), aspartate 

aminotransferase (AST), alanine aminotransferase (ALT) 

were determined using BTS, biosystem® photometer. 

Globulin was calculated from the difference between total 

protein and albumin value. Electrolytes such as sodium, 

chloride, and phosphorus were determined using PC-

1000A Electrolyte analyzer. Descriptive statistics for 

mean, standard deviation were carried out for all data. All 

data were subjected to students’t-test, regression and 

correlation analyses between total length and various 

haematological and biochemical parameters. 

3. RESULTS 

 The haematological and biochemical 

characteristics of P. ansorgii in relation to sex differences 

were presented in Table 1 which showed no significant  

difference (p > 0.05) between males and females except 

monocytes and MCV values for females that are 

significantly (p < 0.05) higher males. Haematological and 

biochemical characteristics of P. ansorgii in relation to 

seasons are presented in Table 2. Differences in the values 

for wet and dry seasons were significant (p < 0.05) for 

PCV, WBC, RBC, HB, MCH, MCHC, potassium chloride 

and protein while other parameters are not significantly 

different (p > 0.05). Haematological and biochemical 

characteristics of P. ansorgii in relation to size variations 

were presented in Table 3 which showed significant 

differences (p < 0.05) between juveniles and adults. HB 

and MCH values of juveniles were significantly (p < 0.05) 

lower than that of adults.   

4. DISCUSSION 

 Haematological and serum biochemical 

characteristics are significantly influenced by the wide 

range of environmental conditions experienced by fish [7], 

[8], [9], [10], [11]. The oxygen carrying capacities of 

fishes vary with life history stage, habits and 

environmental conditions [12]. Reference [13] reported 

that there are changes in the haematological and 

biochemical parameters of fish with regard to age or size.   

Sex of a fish has a great differentiation in various 

component of the blood of fish, depending upon the 

quantum of metabolic activities of the organism [14]. 

Reference [15] suggested that differences in hematocrit 

(PCV) between the two sexes of a fish are genetically 

determined, but [16] stated that it might be due to the 

higher metabolic activities of 
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TABLE 1: Haematological and biochemical parameters of male and female P. ansorgii  

PARAMETERS 

 

 RANGE 

 

               MEAN STANDARD 

DEVIATION 

STAT. 

SIGN. 

 MALE FEMALE MALE FEMALE MALE FEMALE  

PCV(%) 13-30 10-33 22.9 21.57 6.70 9.62 NS 

WBC(×109) 29-134 20-104 69.86 64 43.40 35.05 NS 

NEUTROPHILS(%) 51-61 46-61 54 52.43 4.86 4.86 NS 

LYMPHOCYTES (%) 36-45 36-45 41.29 42 3.36 3.06 NS 

MONOCYTES(%) 2-3 2-5 2.57 3.57 0.53 0.96 S 

EOSINOPHILS(%) 1-2 1-2 1.43 1.43 0.53 0.59 NS 

BASOPHILS(%) 0-2 0-2 0.86 1 0.69 0.82 NS 

PLATELETS(×109) 21-580 24-298 197.86 129.71 222.92 103.06 NS 

RBC (×1012) 1.02-2.17 0.64-2.21 1.58 1.45 0.43 0.67 NS 

HAEMOGLOBIN(%) 48-114 28-121 80.86 73.43 27.67 36.71 NS 

MCV(µ3) 127.5-146.7 138.8-156.3 139.91 150.03 7.332 5.80 S 

MCH(pg) 450-581.15 437.5-577.5 497.89 501.32 49.94 43.87 NS 

MCHC(%) 147.4-396.5 280-370 332 332.49 84.1 31.65 NS 

BUN(MOL/L) 1.14-1.83 1.17-2.1 1.48 1.59 0.27 0.31 NS 

POTASSIUM(MOL/L) 2.94-3.5 3.1-3.56 3.35 3.36 0.18 0.15 NS 

SODIUM(MOL/L) 140-148 142-145 144.29 143.57 2.63 1.13 NS 

CHLORIDE(MOL/L) 136-145 132-147 139.14 139 3.48 5.94 NS 

T. PROTEIN(G/L) 57.3-63 132-147 60.54 60.86 1.85 4.02 NS 

ALB(G/L) 30-37 30.7-40.2 33.93 35.76 2.35 3.94 NS 

GLB(G/L) 23.3-37.3 21.8-28.9 28.04 25.2 4.83 2.51 NS 

AST(U/L) 13-18 14-23 15.43 17 1.90 3.0 NS 

ALT(U/L) 3-8 3-6 5.86 4.71 1.68 1.11 NS 

ALP(U/L) 165-241 195-234 202.57 209 22.36 12.94 NS 

CHOL(MG/DL) 132-138 132-140 136.43 136.53 2.15 2.94 NS 

GLUCOSE(MOL/L) 4.44-6.5 4.8-6.77 5.59 5.63 0.65 0.65 NS 

Note: PCV- Packed Cell Volume; WBC- White Blood Cells; RBC- Red Blood Cells, MCH- Mean Corpuscular Haemoglobin:; MCV-

Mean Corpuscular Volume; MCHC- Mean Corpuscular Haemoglobin Concentration; ALP- Alkaline Phosphatase; AST-Aspartate 

Aminotransferase; ALT- Alanine Aminotransferase ; CHOL- Cholesterol; BUN-Blood Urea and Nitrogen; T. PROTEIN- Total 

Protein; NS- Non-Significant; S-Significant;  STAT.  SIGN.-Statistical Significance (p < 0.05) 

males compared to females. The insignificant difference 

observed in the haematological and serum biochemical 

parameters of the male and female P. ansorgii was similar 

to the findings of [17], [18], [19]. Mean value WBC 

obtained for male and female P. ansorgii was higher than 

that of H. longifilis as reported by [20] and for Mormyrus 

rume as reported by [19]. Reference [21] stated that 

animals with low white blood cells are susceptible to high 

risk of disease infection, while those with high leucocyte 

counts are capable of generating antibodies in the process 

of phagocytosis and have high degree of resistance to 

diseases. The high WBC of P. ansorgii could be an 

indication of the wellbeing and ability of the fish to 

withstand pathogen invasion. However, the PCV value for 

P. ansorgi was lower than that recorded by [22] for Catla 

catla and that by [23] for Cyprinion marostomus. The 

result of haemoglobin obtained in this work for male and 

female was not significant but [24] reported higher 

haemoglobin concentration in males of Clarias batrachus 

and attributed this to the more aggressive nature of the 

males.  The significant (p < 0.05) differences observed in 

monocytes values between male and female P. ansorgii 

could be attributed to part of the immunological processes 

of female fish as reported by [25] that fish  with high 

WBC value will be more able to defend itself from 

invading pathogens and antibody mediated responses. 

TABLE 2: Haematological and biochemical parameters of P. ansorgii in wet and dry seasons 

PARAMETERS 

 

 RANGE 

 

               MEAN STANDARD 

DEVIATION 

STAT. 

SIGN. 

 WET DRY WET DRY WET DRY  

PCV(%) 10-20 23-33 15.57 28.86 4.47 3.08 S 

WBC(×109) 20-62 34-134 39.51 94.3 16.42 33.43 S 

NEUTROPHILS(%) 46-61 51-56 53.14 53.14 6.01 1.67 NS 

LYMPHOCYTES (%) 36-45 38-56 41.57 41.71 3.95 2.29 NS 
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MONOCYTES(%) 2-5 2-4 3.43 2.57 0.98 0.79 NS 

EOSINOPHILS(%) 1-2 1-2 1.43 1.57 0.53 0.53 NS 

BASOPHILS(%) 0-2 1-2 0.57 1.29 0.7 0.49 NS 

PLATELETS(×109) 32-580 21-438 216.86 110.71 183.88 150.42 NS 

RBC (×1012) 0.64-1.32 1.62-2.21 1.04 1.99 0.27 0.21 S 

HAEMOGLOBIN(%) 28-68 79-121 50.29 104 15.25 14.42 S 

MCV(µ3) 127.43-156.3 138.3-154.6 144.76 145.29 10.59 5.98 NS 

MCH(pg) 437.5-515.15 484.5-581.2 478.9 522.27 29.78 33.78 S 

MCHC(%) 280-369.23 313-396.3 332.07 359.4 27.33 27.24 S 

BUN(MOL/L) 1.14-2.1 1.33-1.83 1.48 1.59 0.35 0.21 NS 

POTASSIUM(MOL/L) 2.94-3.5 3.39-3.56 3.27 3.43 0.19 0.05 S 

SODIUM(MOL/L) 142-148 `40-145 144.57 143.29 2.15 1.70 NS 

CHLORIDE(MOL/L) 138-147 132-138 142.86 135.29 2.91 2.36 S 

T.PROTEIN(G/L) 56-61 60-69 58.69 63.86 1.89 3.39 S 

ALBUMIN(G/L) 30-35 31.7-40.2 32.86 36.84 1.87 3.18 NS 

GLOBULIN(G/L) 23.3-29.5 21.8-37.8 25.94 27.37 2.42 5.39 NS 

AST(U/L) 13-23 14-18 16.29 16.14 3.3 1.77 NS 

ALT(U/L) 3-8 4-7 5.14 5.43 1.95 0.98 NS 

ALP(U/L) 165-241 198-210 207.71 203.86 25.61 5.08 NS 

CHOL(MG/DL) 132-140 132-138 137.14 135.71 2.79 2.06 NS 

GLUCOSE(MOL/L) 4.8-6.61 4.44-6.677 5.61 5.60 0.43 0.79 NS 

Note: PCV- Packed Cell Volume; WBC- White Blood Cells; RBC- Red Blood Cells, MCH- Mean Corpuscular Haemoglobin:; MCV-

Mean Corpuscular Volume; MCHC- Mean Corpuscular Haemoglobin Concentration; ALP- Alkaline Phosphatase; AST-Aspartate 

Aminotransferase; ALT- Alanine Aminotransferase ; CHOL- Cholesterol; BUN-Blood Urea and Nitrogen; T. PROTEIN- Total 

Protein; NS- Non-Significant; S-Significant;  STAT.  SIGN.-Statistical Significance (p < 0.05) 

 

Reference [24] stated that MCV value reflects the size of 

red blood cells by expressing the volume occupied by a 

single red blood cell. The MCV value obtained for P. 

ansorgii was lower than that recorded by [26] for Rainbow 

trout but the MCH for P.ansogii was higher than that for 

Catla catla reported by [22] and Mormyrus rume reported 

by [19]. Higher MCH value in P. ansorgii might confer 

higher likelihood of survival in harsh environment to the 

fish. Reference [27] reported that high level of MCHC 

indicates more haemoglobin in a unit of Red Blood Cells. 

The insignificant difference in MCHC values between 

male and female indicated relative equal amount of 

haemoglobin in the red blood cells in both sexes of P. 

ansorgii. Reference [28] reported that through biochemical 

constituents of the fish blood, the metabolic disturbances 

of fishes could easily be assessed. The biochemical values 

such as protein, glucose, cholesterol, albumin for 

P.ansorgii were similar to that reported by [24] for 

Claraias batrachus, [19] for Mormyrus rume and [29] for 

Clarias gariepinus. Serum protein gives an index of health 

status of the brood fish [30] and as an indicator of 

nutritional status [31]. The high protein in P. ansorgii may 

be due to food sufficiency in

 

TABLE 3: Haematological and biochemical parameters of juveniles and adults P. ansorgii 

PARAMETERS 

 

 RANGE 

 

               MEAN STANDARD 

DEVIATION 

STAT. 

SIGN. 

 JUVENILE ADULT JUVENILE ADULT JUVENILE ADULT  

PCV(%) 10-30 13-33 20.6 23.11 10.09 6.77 NS 

WBC(×109) 20-124 29-134 69.32 65.57 46.76 35.41 NS 

NEUTROPHILS(%) 47-54 46-61 51.8 53.89 2.77 4.86 NS 

LYMPHOCYTES (%) 40-45 36-45 42.6 41.11 2.30 3.48 NS 

MONOCYTES(%) 2-4 2-5 3 3.11 1 1.09 NS 

EOSINOPHILS(%) 1-2 1-2 1.6 1.33 0.55 0.71 NS 

BASOPHILS(%) 0-2 0-2 1 0.89 0.71 0.78 NS 

PLATELETS(×109) 30-238 21-580 104.6 196.67 85.77 200.45 NS 

RBC (×1012) 0.64-2.17 1.02-2.21 1.45 1.54 0.76 0.43 NS 

HAEMOGLOBIN(%) 28-114 48-121 72.8 79.56 41.43 26.76 S 

MCV(µ3) 138.25-156.3 127.45 144.48 145.32 7.44 9.09 NS 

MCH(pg) 437.5-525.35 450-581.15 486.88 508.13 35.12 39.37 S 

MCHC(%) 280-380 313-396.43 338.69 350.1 40.32 24.33 NS 

BUN(MOL/L) 1.17-2.1 1.14-1.83 1.58 1.52 0.36 0.26 NS 

POTASSIUM(MOL/L) 3.2-3.42 2.94-3.56 3.64 3.35 0.09 0.19 NS 
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SODIUM(MOL/L) 142-144 140-148 143 144.44 0.71 2.29 NS 

CHLORINE(MOL/L) 133-147 132-145 139.2 139 5.97 4.21 NS 

T.PROTEIN(G/L) 56-68 57.3-69 60.8 61.53 4.60 3.45 NS 

ALB(G/L) 30.7-40 30-40.02 35.34 34.58 3.49 3.30 NS 

GLOBULIN(G/L) 24.2-28 21.8-37.2 25.54 27.2 1.48 4.85 NS 

AST(U/L) 14-23 13-18 16 16.33 3.94 1.65 NS 

ALT(U/L) 4-5 3-8 4.8 5.56 0.45 1.81 NS 

ALP(U/L) 198-215 165-241 204.4 206.55 7.02 22.16 NS 

CHOLO(MG/DL) 136-140 132-138 138 135.56 1.87 2.40 NS 

GLUCOSE(MOL/L) 4.8-5.8 4.44-6.7 5.4 5.72 0.42 0.69 NS 

Note: PCV- Packed Cell Volume; WBC- White Blood Cells; RBC- Red Blood Cells, MCH- Mean Corpuscular Haemoglobin:; MCV-

Mean Corpuscular Volume; MCHC- Mean Corpuscular Haemoglobin Concentration; ALP- Alkaline Phosphatase; AST-Aspartate 

Aminotransferase; ALT- Alanine Aminotransferase ; CHOL- Cholesterol; BUN-Blood Urea and Nitrogen; T. PROTEIN- Total 

Protein; NS- Non-Significant; S-Significant;  STAT.  SIGN.-Statistical Significance (p < 0.05) 

Ogbese River. Reference [32] reported that glucose level 

in blood is an indicator of stress in fish; it is continuously 

required as an energy source by all body cells and must be 

maintained at adequate levels in the plasma. The present 

study revealed high glucose value in P.ansorgii, which 

was similar to the findings of [24] for Clarias batrachus, 

[33] for Caspian kutum. Reference [34] reported that liver 

plays an important role in cholesterol homeostasis by 

regulating  plasma lipoprotein metabolism and lipid output 

in bile. The cholesterol concentration in P.ansorgii was 

higher than that for C. batrachus reported by [24] but 

lower to the record of [35] for Capoeta capoeta gracilis. 

The non-significant differences in haematological and 

biochemical parameters for male and female in this study 

could be attributed to the similarity in the diet and 

physiological status of both sexes, these findings were 

comparable with the report of [19], [35]. Seasonal 

fluctuations in haematological and biochemical parameters 

observed for P.ansorgii was in agreement with the report 

on some fresh water fishes that have been reported [19], 

[36], [37], [22]. However, P.ansorgii has better 

haematological parameters during the dry season as 

against wet season. The observed variations in P. ansorgii 

could be attributed to higher activities in migration and 

spawning [3] during the wet season could be stressful to 

this fish species. There was no significant difference in the 

biochemical characteristics of P. ansorgii between the two 

seasons. The range of serum biochemical value observed 

for P. ansorgii was similar to the report by [19] for 

Mormyrus rume and [38] for Tilapia hybrid. Alanine 

aminotransferase (ALT) and aspartate aminotransferase 

(AST) are non-plasma specific enzymes that are localized 

in tissues cells of liver, heart, gills, kidneys, muscles and 

other organs and their presence in the blood plasma may 

give specific information about organ dysfunction 

[39].The low level of AST and ALT observed in 

P.ansorgii showed that they have not suffered hepatic cell 

damage which could have led to the leakage of the 

enzymes into the extracellular space. The high level of 

glucose observed in P. ansorgii in the wet season and dry 

season could also indicate good health status, relatively 

free from infections, since infections are reported to 

depress plasma glucose levels in fish. Serum Sodium value 

for P. ansorgii was similar to the findings of [38] for 

tilapia and [40] for H. niloticus.  Reference [41] 

acknowledged that size of a fish is a very crucial factor in 

the establishment of fish haematological profiles. The 

significantly higher values observed in the blood 

parameters of adult over juveniles of P. ansorgii was in 

agreement with the findings of [42] who observed the 

influence of size on the haematology of Clarias 

buthupogun, which increased with size. Reference [43] 

found that the values of HB, RBC and PCV increased as 

the fish size increase. Similar results were obtained for 

Tilapia zilli [44], Cyprinus carpio, [45] and 

Amphiprouscuchia [46]. Haematological profiles of P. 

ansorgii  agrees with the general trend in the relationship 

between blood parameters and body size, that is the bigger 

the fish, the higher the values of its haematological and 

biochemical parameters. This could be attributed to greater 

ability of the large size fish to access and digest food [19], 

[47] also suggested that the difference might be due to the 

higher metabolic rate of the bigger fish compared to 

smaller ones, furthermore [12] stated that oxygen carrying 

capacity of fishes vary with life history stage, habits and 

environmental conditions. This study was also similar to 

[48] who reported that both the haemoglobin contents and 

Erythrocyte counts tend to increase with length and age of 

fish, [49] also observed similar findings in Pleuronectes 

platessa.   

5. CONCLUSION 

 This study has shown that haematological and 

biochemical characteristics of P. ansorgii were 

significantly influenced by size of the fish and season of 

the year and insignificantly influenced by sex. Blood 

characteristics were better in dry season for both sexes and 

sizes. There was no significant difference in blood 

characteristics between the males and the females while 

adult fish has better blood profiles. The normal values for 

haematology and biochemistry of P. ansorgii have been 

established. This data on P. ansorgii will contribute to 

studies on fish physiology and fish culture.  
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