
Official Publication of Direct Research Journal of Biology and Biotechnology Vol. 7, 2021, ISSN 2734-2158 

Direct Research Journal of Biology and Biotechnology 
Vol. 7, Pp. 16-27, 2021 
ISSN 2734-2158  
DOI: https://doi.org/10.26765/DRJBB47227498 
Article Number: DRJBB47227498 
Copyright © 2021 
Author(s) retain the copyright of this article 
http://directresearchpublisher.org/drjbb 
 

Full Length Research Paper  
 

Morphometric and biomarker indices of fishes in 
Dangana Lake, Lapai, Niger State 

 
*Adamu, K. M., Mohammed, Y. M., Muhammad, H., Achebe, A. C., and Jeremiah, J. 

 
Department of Biological Sciences, Ibrahim Badamasi Babangida University Lapai, Niger State, Nigeria. 

Corresponding Author: kabrmoh@yahoo.com; yakubmohammedmanbe@yahoo.com  
 

Received 16 April 2021; Accepted 19 May 2021; Published 25 May 2021 

ABSTRACT: The need to understand the morphology and 
functions of fishes in their natural habitat has poised the 
study of the morphometric and biomarker profiles of fishes 
in Dangana Lake, Lapai Niger State, Nigeria.  During the 
period of study, fish samples were caught with a cast net, 
identified, morphometric indices measured, and blood 
samples collected for the biomarker profiles. A total of 244 
individuals from 3 families and 4 species were identified. 
Thus, the fishes are family Clariidae (Clarias gariepinus), 
Cichlidae (Oreochromis niloticus and Tilapia zilli), and 
Aridae (Lepptocyptis niloticus). The total length of T. zilli, C. 
gariepinus, L. niloticus and L. niloticus ranged from 2.40-
14.0cm (9.64±0.37cm), 4.20-18.00cm (9.70±0.42cm), 8.00-
37.00cm (18.93.±1.55cm), 2.40- 5.90cm (4.19±0.14cm) 
respectively. The body weight of T. zilli ranged from 5.00-
55.90g (24.18±1.37), O. niloticus 4.00-115.00g 
(23.67±2.19), C. gariepinus 11.40-244.00g (69.62±12.31) 
and L. niloticus 2.30-6.90g (5.01±0.18). The condition factor 
(K) of all fish species ranged between 2.59-3.26.  The body 
weight of C. gariepinus was significantly higher (p<0.05) 
than that of other species.  The biomarker profiles of two 

sampled fishes (Clarias gariepinus and Tilapia zilli) revealed 
a significant difference (p<0.05) in haemoglobin (Hgb) and 
Red blood cell (RBC). However, no significant differences 
(p>0.05) were recorded in the determined electrolyte 
reserve concentration and enzymatic activities. C.gariepinus 
recorded the highest in Alanine aminotransferase (ALT) 
(33.25±3.33) and Aspartate aminotransferase (AST) 
(47.00±2.27), Tilapia zilli recorded higher values in alkaline 
phosphatase (ALP) (89.13±2.04). The biochemical indices 
recorded higher values in Cholesterol (102.74±3.38), 
triglycerides (119.49±4.78), glucose (73.14±1.97) and total 
protein (3.88±0.23) in the sampled fishes. While 
137.39±17.02, 103.89±6.76, 92.08±12.76, 129.38±3.25 was 
recorded for urea, uric acid, bilirubin, and creatinine 
respectively. Thus the differences in the indices may be 
attributed to the feeding behaviour, lifestyle, and 
adaptation of the different fish species in Dangana Lake. 
 
 
Keywords: Freshwater, pisces, morphological and 
physiological indices 

 
INTRODUCTION 
 
Nigeria is blessed with numerous freshwater bodies 
including vast networks of rivers, streams, seasonally 
flooded plains as well as natural and manmade 
reservoirs, which form habitat for fish (Idowu, 2017). In 
Nigeria, fish yield of most inland waters are on the 
decline due to inadequate management of the fisheries 
resources which also led to degradation of water bodies 
(Odo et al., 2009). For sustainability of these resources, 
an adequate knowledge of species composition, diversity 
and relative abundance of her water bodies must be 
understood and vigorously pursued (Emmanuel and 
Modupe, 2010). In Nigeria, people depend upon 
importation of fish in order to meet up with their domestic 
demands, whereas much  of  the  demand  could  be  met  

 
 
 
locally if the fisheries were better managed and the 
aquaculture potentials are seriously harnessed (Egwui et 
al., 2013). In West Africa, Nigeria fresh water is the 
richest with 316 fish species recorded (FDF, 2008). A 
large number of these fish group are better known to the 
rural population due to the importance they attach to 
them as source of livelihood (Kareem et al., 2015). 
Detailed knowledge of the form and function of the river 
system and the responses of fish species are needed for 
effective fisheries management planning (Ude et al., 
2011). Fishing is one of the main reasons communities 
settles around water bodies (Mohammed et al., 2020). 
Fishes are very important food resource worldwide and 
fishing pressure has caused many fish stocks to decline  
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or to be at risk.  These water bodies are not only rich in 
fish biodiversity, but also support a rich source of 
plankton, macroinvertebrate species  and among the 
commonly reported freshwater fishes in Nigeria is Tilapia 
galilaea, T. zilli, Auchenoglanis occidentalis, Clarias 
angularis, Clarias gariepinus, Synodontis clarias, 
Hepsetus odoe and Oreochromis nilocticus (Agbamu and 
Orhororo, 2007). Morphometric indices includes fish 
abundance, Length-weight relationship, food, feeding 
habits and ecological indices which gives important 
information on the structure, growth and overall 
reproductive output of fishes in the water (Oniye et al., 
2006). Length-weight relationship of fish is widely used 
as an important tool in fisheries science especially in 
assessing ecology population dynamic and stock 
management (Yola et al., 2016). Fish is said to exhibit 
isometric growth when length and body weight increases 
in equal proportion (Ujjania et al., 2012), the regression 
coefficient for isometric growth is ‘3’ and values greater 
than ‘3’ indicates allometric growth (Yola et al., 2017). 
Biomarker indices are blood test that assesses the 
function of internal organs. Blood indices and other 
physiological indices are used to assess the functioning 
capacity of several organs and general health status of 
organisms (Adamu et al., 2020). Haematological 
parameters have been used to evaluate the health status 
of aquatic organisms such as Pisces (Adamu and 
Nwadukwe 2013; Adamu et al.2018). Therefore, the 
understanding these indices can be difficult, but it reveals 
a wealth of information on the health status of the 
organism. Haematological parameters such as Red blood 
cell count (RBC), White blood cell (WBC), Haemoglobin 
(Hgb), Packed Cell Volume (PCV) have been recognised 
as valuable tools for monitoring fish health (Kumar et al., 
2011).  Different authors have reported various ranges of 
blood parameters in fish in fish physiology and pathology 
(Xiaoyun et al. 2009). Biochemical indices such as 
protein, glucose, cholesterol and triglycerides are used to 
evaluate the effects of diets on liver functions, sex and 
maturation cycle and response to stressors (Tavares et 
al., 2008). They do not only provide information about the 
health status of a fish but also the physical and chemical 
parameters of the water in which they live, thus evaluate 
the relationship among these factors and correlate them 
with the status of health of organisms respect to 
environmental conditions (Maceda et al., 2010; Ayoola et 
al., 2011). Enzymatic activities such as Alanine 
aminotransferase (ALT), Aspartate aminotransferase 
(AST) and Alkaline phosphatase (ALP) are profiles that 
shows close enzymatic activity in energy metabolism and 
food availability, they also provide a strong relationship 
between food intake and growth rate (Kim et al., 2008). 
The electrolyte reserve concentrations such as sodium, 
chloride, calcium and inorganic phosphorous are the ion 
balance that changes within certain limits depending on 
metabolic activities caused by some environmental 
factors such  as  pollution (Tella, 2005).  Metabolic  waste  

 
 
 
 
products such as urea, uric acid, bilirubin and creatinine 
are another useful biomarker of fish health that 
determines the metabolic rate and functional activity of 
vital organs such as liver and kidney (Tella, 2005). 
Studies have been conducted to determine the 
biochemical profiles of freshwater fishes in the laboratory 
and pond set up (Adamu et al., 2013), haematological 
parameters in the wild species (Adedeji and Adegbile 
2011; Fazio et al., 2013). However, little research has 
been reported on the understudy biomarker profiles of 
freshwater fish in their natural habitat. Thus this study 
was conducted to determine the morphometric and 
biomarker profiles of fishes (Clarias gariepinus, Tilapia 
zilli, Oreochromis niloticus, Lepptocyptis niloticus) in 
Dangana lake, in other to provide a baseline information 
for the health status of these fishes in their natural 
habitat. 
 
 
MATERIALS AND METHODS 
 
Study Area  
 
Dangana Lake (Plate 1) is located in the Northern-
western part of Lapai Local Government Area, Niger 
State. This lake is located within longitude 6°36’29.6′E 
and latitude 9°02′12.02N with elevation of 159m above 
the sea level. Dangana Lake serves as a useful water 
source for domestic activities such as drinking, washing, 
farming, cooking and bathing. The vegetation of the area 
reflects that of Savannah zone, the vegetation are mixed, 
prominent ones include Malaina (Gmeilana arborea) 
Locust beans (Parkia biglobosa) Neem (Azadirachta 
indica) and other sparsely native trees and grasses. The 
climate presents two distinct seasons, a rainy season 
between April and October, and a dry season 
(November-March) completely devoid of rain. 
 
 
Sample collection 
 
Samples were done monthly by the help of fishermen 
using gill and cast nets. Fishes caught were identified 
using freshwater fish keys (Olaosebikan and Raji, 1998; 
Idodo-Umeh, 2003) and blood samples were collected 
using the method describe by Adamu et al., (2014).  
 
 
Morphometric analysis 
 
All fish species collected were counted to determine 
species abundance and diversity. Length and weight 
measurement were taken with ruler and sensitive 
weighing balance (Digital scale model no: 95364). The 
length-weight relationship and condition factors were 
therefore, determined using the formula W=aLb (Thomas 
et al., 2003). 
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Plate 1. Schematic representation of the study area (Dangana Lake) Lapai Niger State. 

 
 
 
Where; 
 
W= weight of fish in gram 
L=length of fish in cm 
a= describe the rate of change of weight with length 
b= weight at unit length 
 
Condition factor was determine using the formula K= 
W/L3 X 100 (Ricker 1975). 
 
Where; 
K= condition factor 
W= Mean fish weight in grams 
L= Mean total length of fish in cm. 
 
 
Biomarker indices 
 
The blood was collected as described in Adamu et al., 
(2014) in EDTA test tubes for haematological parameters 
and Lithium Heparin test-tubes for other biomarker 
indices. The haematological parameters were determined 
according to the method described by Svobodova et al. 
(2008). The Oxygen carrying capacity was calculated by 
multiplying the haemoglobin content by 1.25 oxygen 
combining power of Hgb (Johansen, 1970; Dacie and 
Lewis 1991). The blood sample in Lithium Heparin test-
tube blood was centrifuged at 1500rpm for 10 minutes to 
obtain the plasma, which was thereafter used to 
determine the presence of the biomarker indices. These 
indices were conducted based on the instruction of the 
reagent kit (TECO diagnostics, Randox Laboratory Ltd 
and Cromatest) manufacturers’ instruction with the use of 

spectrophotometer (Spectro 2011, PEC, Medical USA). 
The direct measurement of erythrocyte values (Packed 
cell volume PCV, Haemoglobin Hgb, and Red blood cell 
RBC) and absolute erythrocyte indices (MCH, MCV and 
MCHC) were calculated. 
 
 
Data analysis 
 
The abundance and diversity scores of the species were 
calculated and numbers of identified counted fishes were 
subjected to descriptive analysis, scatter gram, 
regression analysis and coefficient of regression with the 
aid of Microsoft excel 2003 package. Condition factor 
was calculated manually using the appropriate formula 
while ecological statistics was performed using past 
graph program. All data of biomarker indices were 
presented as mean ± standard error, data were analyzed 
using single factor analysis of variance, after which 
individual mean were compared using sidak’s multiple 
comparisons per family. In all cases, differences were 
considered statistically significant at either 95% or 99% 
probability level. All statistical analyses were performed 
using graph pad prism software version 6.0 San Diego, 
C.A package.  
 
RESULTS  
 
Morphometric analysis  
 
There are 244 individuals from three (3) families, four (4) 
genera, and four (4) species (Table 1). Species 
abundance    revealed    presence    of   family   Clariidae  
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Figure 1: Percentage frequency of fish Abundance sampled from Dangana Lake, Lapai, 
Niger State. 

 
 

Table 1: Calculated indices of fishes sampled from Dangana Lake, Lapai, Niger State. 
 

Species 
No. of 
samples 
(N) 

Range (Mean 
standard error) 

 
A 
(intercept) 

B (growth 
exponent) 

Condition 
factor 

Growth 
Type  

  Length (cm) Weight (g)     

T .zilli 78 
2.40-14.00 
(9.64±0.37) 

5.00-55.90 
(24.18±1.37 

1.58 1.18 3.00 
Allometric 
(-) 

O. 
niloticus 

66 
4.20-18.00 
(9.70±0.42) 

4.00-115.00 
(23.67±2.19) 

.39 1.75 3.00 
Allometric 
(-) 

C. 
gariepinus 

43 
8.00-37.00 
(18.93±1.55) 

11.40-244.00 
(69.62±12.31) 

0.44 1,59 1.02 
Allometric 
(-) 

L. niloticus 37 
2.40-5.90 
(4.19±0.14) 

2.30-6.90 
(5.01±0.18) 

1.27 0.95 3.26 
Allometric 
(-) 

 
 
represented by the Clarias gariepinus, family Cichlidae 
represented by Oreochromis niloticus and Tilapia zilli and 
family Aridae represented by Leptocypris niloticus. The 
abundance of sampled fish revealed that T. zilli has the 
highest number of species abundance of 78(35%), O. 
niloticus with the abundance of 66 (29%); C. gariepinus 
with 43(19%) and L. niloticus 37(17%) as presented in 
(Figure 1). The total length of T. zilli ranged from 2.40 to 
14.00cm (9.64±0.37), O. nilocticus ranged from 4.20 to 
18cm (9.70±0.42), C. gariepinus ranged from 8.00-
37.00cm (18.93±1.55) and L. niloticus ranged from 3.50-
2.50cm (4.19±0.14) respectively. The body weight of T. 
zilli ranged from 5.-55.90g (24.18±1.37), O. niloticus 4-
115g (23.67±2.19), C. gariepinus 11.40-244g 
(69.615±12.31) and L. niloticus 2.3-6.9g (5.01±0.18) as 
shown in (Table 1). The regression equations and values 
of the correlation coefficient ‘r’ of the four fish species 
were suggestive of a close relationship between length 
and weight of the fishes as shown in Figure 2,3,4 and 5 
respectively. From Table 2 ecological indices such as 
Shannon-weiner diversity index of the sampled fishes 
indicates a strong relationship with over all species 
richness which showed variation and ranged from 1.34-

1.37, the highest fish diversity was recorded at the upper 
part (site 2) of the lake. 
 
 
Biomarker indices 
 
The biomarker indices were conducted in two fish 
species (C. gariepinus and Tilapia zilli). The 
haematological parameters revealed that Clarias 
gariepinus recorded the highest PCV (17.75±0.85 %), 
Hgb (51.58±7.63 gdl-1), RBC (29.43±4.78 106μl-1), MCHC 
(28.56±5.20 g/dl), MCH (16.99±0.12 pg) values and lower 
in MCV (5.03±0.29 fL). The only significant difference 
(p˂0.05) value was recorded in Hgb and RBC in the two 
sampled fishes. Other haematological parameters 
showed no significant difference between the two test 
fishes (Figure 6). The result of the biochemical indices 
revealed that Clarias gariepinus recorded higher 
cholesterol (102.74±3.38 mg/dl), triglycerides 
(119.49±4.78 mg/dl), glucose (73.14±1.97 mg/dl) and 
total protein (3.88±0.23 mg/dl) values. There were no 
significant differences (p˃0.05) in the determined 
biochemical indices in the two test species  as  presented  
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Table 2: Ecological indices of fishes sampled from 
Dangana Lake, Lapai, Niger State. 
 

Indices Values 

Taxa_S 4 

Shannon_H 1.342 

Evenness_e 0.9564 

Margalef 0.5544 

 
 

 
 
Figure 2. Length-weight relationship of Tilapia zilli sampled 
from Dangana Lake, Lapai, Niger State. 

 

 
 

 
Figure 3. Length-weight relationship of Clarias 
gariepinus sampled from Dangana Lake, Lapai, Niger 
State. 
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Figure 4. Length-weight relationship of Ooreochromis 
niloticus sampled from Dangana Lake, Lapai, Niger State. 
 
 

 

 
 

Figure 5. Length-weight relationship of Leptocypris 
niloticus sampled from Dangana Lake, Lapai, Niger State. 

 
 
 
in (Figure 7). The electrolyte reserve concentration shows 
that Clarias gariepinus recorded the higher values in 
sodium (159.50±6.06 mol/l), chloride (100.53±10 mmol l-
1.), calcium (12.52±0.49 mg/dl), inorganic phosphorous 
(4.31±0.11 mmol l-1). There were no significant 
differences (p˃0.05) in the determined electrolyte reserve 
concentration except chloride in the two test fishes as 

shown in (Figure 8). The result of the enzymatic activities 
revealed that Clarias gariepinus recorded higher values 
in ALT (33.25±3.33 U l-1) and AST (47.00±2.27 U l-1) 
while Tilapia zilli recorded higher values in ALP 
(89.13±2.04 U l-1). There were no significant differences 
(p˃0.05) in the determined enzymatic activities in the two 
test fishes as   presented   in   (Figure 9). The   metabolic  
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Figure 6: Haematological parameters of C. gariepinus and 
T. zilli sample from Dangana Lake.  Each bar represents the 
mean, while the cross bar represents the standard error, * 
represents p<0.05. 
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Figure 7: Biochemical parameters of C. gariepinus and T. zilli 
sample from Dangana Lake.  Each bar represents the mean, while 
the cross bar represents 

 
 
waste product revealed that Clarias gariepinus recorded 
the highest values in urea (137.39±17.02 nmol l-1), uric 
acid (103.89±6.76 nmol-1), bilirubin (92.08±12.76 nmol1-

1), and creatinine (129.38±3.25µmol1-1). There were no 
significant difference (p>0.05) in the determined 
metabolic waste product of the test fishes as presented in 
(Figure 10). 

DISCUSSION 
 
A total of 244 fishes belonging to 4 species from 3 
families were encountered during the study period 
indicating low production in richness and diversity. 
Seasonally this finding revealed high water volume and 
fish abundance during  raining    season. This   could   be  
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the standard error, * represents p<0.05. 
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Figure 8: Electrolytes Reserve Concentration of C. gariepinus and 
T. zilli sample from Dangana Lake.  Each bar represents the mean, 
while the cross bar represents the standard error, * represents 
p<0.05. 
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Figure 9: Enzymatic Activities of C. gariepinus and T. zilli 
sample from Dangana Lake.  Each bar represents the mean, 
while the cross bar represents the standard error, * 
represents p<0.05. 

 
 
attributed to season of growth, which most plants and 
animals reproduce abundantly due to availability and 

abundance of food materials (Mustapha, 2009). This 
study also showed that Dangana Lake Lapai  Niger  state  
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Figure 10: Metabolic Waste Products of C. Gariepinus 
and T. zilli sample from Dangana Lake.  Each bar 
represents the mean, while the cross bar represents the 
standard error, * represents p<0.05. 

 
 
was not rich in taxa (fish species) when compared with 
other inland water bodies in Nigeria. For instance 
Mustapha (2009) in Oyun Reservoir, Offa, Kwara state 
Nigeria reported 18 fishes belonging to 9 families.   In 
contrary  Abiodun and John (2017) reported a total of 142 
fish species belonging to 18 families from Lower Niger 
River in Idah, Kogi state Nigeria. The length-weight of 
sampled fish species observed in Dangana Lake shows a 
high degree of positive correlation between length and 
weight, which shows that as length of the fish’s increases 
weight of the fishes also, increases. This finding is in 
conformity with the study of Dan-kishiya (2013) who also 
reported a strong positive correlation between length and 
weight of fishes in lower Usuma reservoir in Abuja. 
Similarly Chukwuemeka et al., (2014) also reported a 
strong positive correlation between length and weight of 
fishes in Tagwai lake Minna Niger state. The regression 
coefficients (b) values observed in all the sampled from 
Dangana Lake Lapai Niger state shows a negative 
allometric growth pattern (Onimisi and Ogbe, 2015) as 
the regression coefficients (b) values observe in all the 
fishes is less than 3  (b<3). The negative allometric 
growth observed in this study could be due to variation in 
water quality parameters, age, sex and organ 
development (Izah et al., 2013). This findings is in 
agreements with the work of Imam et al. (2010) who also 
reported a negative allometric growth pattern (b<3) of 
fishes from Wasai reservoir Kano Nigeria. Similarly, 
negative allometric growth (b<3) was observed by Dan-
Kishiya (2013) from lower Usuma reservoir, Abuja. 
Condition factor is a veritable tool for assessing the 
health status of the aquatic ecosystem (Abowei and Hart 
2009; Ighwela et al., 2011). The condition factor (K) of 

species in this study ranged between 2.59 to 3.26. This 
findings is in conformity with the works (Onimisi and 
Ogbe, 2015) who reported condition factor of fishes in 
their studies to be more than 1 (k>1). This study shows 
that the fishes were actives physiologically and are doing 
well as a result of optimum environmental parameters. 
Biochemical parameter shows a close related response 
of fish to environmental and biological factors (Fernandes 
and Mazon, 2003). PCV value of the sampled fish 
species in this lake was lower than the reference value 
for healthy fishes; the observed decrease in PCV may be 
as a result of less oxygen content in the blood of the fish 
(Etim et al., 2009). Elevated Red blood cell counts and 
Haemoglobin concentration in fish are a response to the 
higher metabolic demand and physiological adaptation to 
different modes of life and ecological habits 
(Satheshkumar et al., 2011). The mean MCV values 
obtained in this study were lower than the value recorded 
for juvenile hybrid African catfish (240.18fl) reported by 
Kori-Siakpere and Ubogu, (2008) and 113.07-138.07fl for 
juvenile intergeneric hybrid catfishes (Diyawere et al., 
2013). MCV is an estimate of the volume of RBCs which 
reflects normal or abnormal cell division during RBC 
production. Increase in MCV is attributed to swelling of 
the RBCs due to hypoxic condition, impaired water 
quality and somatic stress (Larsson et al., 1985). 
Reduced MCV could be linked with shrinkage of RBCs 
either due to hypoxia or microcytic anaemia (Alwan et al., 
2009).  MCH values in this study were within the 
recommended range for healthy fish (Bhaskar and Rao, 
1989). The observed MCH values were lower than values 
obtained in earlier reports such as 24.24pg for C. 
gariepinus and 51.50pg for juvenile heteroclarias (Gbore  
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et al., 2006). Higher MCH indicates a good volume of 
haemoglobin which indicates effective oxygen 
transportation in the bloodstream for healthy wellbeing of 
the fish (Diyawere et al., 2013). This finding closely 
agreed with 35.47g/dl recorded for Heteroclarias (Kori 
siakpere and Ubogu, 2008). This might be due to species 
differences and age of the fishes that greatly influence 
the values of haematological indices (Docan et al., 2010). 
Protein values recorded in the present study shows 
Clarias gariepinus (3.88±0.23mg/dl) and Tilapia zilli 
(3.19±0.112mg/dl). Increase in total protein levels maybe 
associated to haemolysis (Hrubec et. al., 2001). Since 
the fishes have little carbohydrates, protein is therefore 
used to meet the increase in energy demands. Thus it is 
mainly involved in the architecture of the cell, which is the 
chief source of energy (Umminger, 1977). Glucose is the 
end product of carbohydrate metabolism and it’s the 
primary source of energy for the body. The values of 
glucose were relatively higher than values available in 
some literature (Akintayo et al., 2008). These values 
closely agree with 66.03-85.98mg/dl found in C. 
gariepinus fingerlings (Anene et al., 2014) and 62.075 
mg/dl in Tilapia species. However, Yilmoz et al., (2006) 
reported higher blood sugar levels ranging from 153-
208mg/dl in other fish species which are considerably 
higher than the present findings. Values of blood serum 
glucose ranging from 25-350mg/dl have also been 
reported by Ezenwaji et al., (2012). Differences in blood 
glucose could be due to variations in the chemical 
compositions of the diets (Ezenwaji et al., 2012). The 
levels of sodium and chloride ions in the selected organs 
and tissues of the test fishes were higher which could be 
as a result of changes in the fluxes of these electrolytes 
(Adeoye, 2007). Chloride ion being the major 
extracellular fluid in the body combines with sodium to 
form NaCl which helps in osmotic balance of the 
organisms (Adeoye, 2007). AST value observed in this 
study shows Clarias gariepinus (47.00±2.20 U l-1) and 
Tilapia zilli (25.00±2.58 U l-1). Adamu et al., (2008) 
reported significant increase in aspartate amino 
transferase (AST) which is in conformity with this study. 
AST is important in the elimination of nitrogen activity and 
it reflects the capacity of the tissue to oxidize amino acids 
for energy production (Le-Francios et al., 2008). Increase 
in AST value could have resulted from the increase in the 
transamine activity promoting in vivo protein synthesis 
(Kim et al., 2008).  A higher value of ALP (89.13±2.04) 
was recorded in the present study. This finding is 
significantly higher than the report of Palti et al., (1999) 
for ALP (35U/l). Aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) activities have been 
observed to be the most important aminotransferase 
relating to amino acid metabolism in fishes (Coz-Rakovac 
et al., 2008). Increase in the activities of ALT and AST in 
the present study could be attributed to the high 
accumulation of metals in fish tissues (Mohamed et al., 
2008). The differences in most studied parameters could  

 
 
 
 
be attributed to variations in ecological zones which 
necessitate different physiological adaptation to modes of 
life (Bianchi et al., 2014). The mean creatinine value 
observed was within the normal range 100-500µmol 1-1 
as reported by Hrubec et al., (2000). It was however, 
comparatively higher than 49.71±16.15µmol 1-1 reported 
for Synodontis membranacea (Owolabi, 2011). The 
differences could be attributed to varying physiological 
adaptation and ecological conditions (Bianchi et al. 
2014). High values of creatinine in serum might be 
induced by glomerular inefficiency and indication of renal 
tubular damage (Elahee and Bhagwant, 2007). The 
increased levels of urea (137.39±17.02 nmol l-1) in this 
study could be as a result of impaired kidney function, 
livers diseases and cardiac arrest (Abdelmoneim et al., 
2008). The uric acid level observed in this study is higher 
than the report of Owolabi, (2011) (0.76±0.33 nmol l-1). 
This variation might be attributed to climatic changes and 
temperature changes affect biochemical blood levels 
(Adeyemo et al., 2007).  
 
 
Conclusion 
 
The study revealed that Dangana Lake had few 
freshwater fish species. The most abundant species was 
the Cichlidae which may be related to presence of 
crocodile in the Lake. The length-weight relationship of 
sampled fishes from the Lake revealed negative 
allometric growth in all the sampled fishes. The use of 
different biomarkers to access the health status of two 
fish species revealed a baseline information on the health 
status of the fish.  
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