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Study evaluated for two seasons (July 2018 and August 2019), the relationship between fish
biometry, fish haematology, serum biochemistry and the environmental conditions in 243
apparently healthy adult African Carp fish (Labeo cubie) sampled from three locations along the
Benue River and its adjoining wetlands. Fish length, weight and condition factor differed
significantly (p < 0.05) between seasons with fish sampled in the raining season being
significantly (p< 0.05) heavier (> 470 g). The erythrocytes counts, leucocytes count and packed
cell volume varied significantly (p < 0.05) with sapling sites and season. Serum glucose
concentration, transaminases and alkaline phosphatase activity were significantly (p < 0.05)
higher in the dry season. Total protein, albumin and urea nitrogen concentrations were
significantly higher in the raining season. Water temperature, turbidity and electrical conductivity
were significantly higher in the dry season and varied significantly between seasons and
sampling sites. This is the first study to document the biometry, haematology and serum
biochemistry and the physico-chemical parameters of water needed for the culture and
management/conservation of L. cubie. This data set could serve, as benchmark for future
investigation of the zootechnical requirements for the culture and or management of feral

populations of Labeo cubie.
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The African Carp (Laboe cubie. Ruppell, 1832) is a
bentho-pelagic potadromuos fish that is widely
distributed within the drainage basins of most major river
systems of Nigeria (Leveque, 2003; De Weirdt et. al.,
2007). Laboe cubie is reported to display a high degree
of behavioral food plasticity due to its ability to feed on
aguatic invertebrates, plants and decaying organic
matter (Ugwumba, 1988; Adeyemi and Akombo, 2012).
These attributes has enable it to occupy and colonize
various fresh water habitats (Froese and Pauly, 2018).
Further, Labeo cubie is reported to have a high growth
rate and has been reported to attain 10 kg body weight,
700 mm standard length. This fish is a highly valued fish
food in several African countries where it is acclaimed
for its sweet teste (Ayotunde et al, 2007). For these
reasons, L. cubie has been proposed as a candidate fish

species for aquaculture (Olaosebikan and Raji, 1998).

Information needed for the successful culture of this
fish species can be gleaned from data obtained from
healthy feral stocks in their natural environments (Pius
and Benedict, 2002). These data includes length weight
relationships, the Fulton condition factor, haematology
and serum biochemical data, nutritional requirements
and the physico-chemical parameters of the culture
water required for the survival and longevity of the fish
(Froese, 2006).

The Fulton’s condition factor, derived from the
length-weight data, is a term used to compare the
condition of plumpness or wellbeing of a fish (Shinkafi
et. al., 2013). It is a usefull index for the monitoring of
the feeding intensity, age and growth rate in fish (Oniye
et. al., 2006). Hematological and serum biochemical
parameters are key clinical tools required for the
diagnosis and prognostication of health statuses under
culture or natural conditions (Dacie and Lewis, 2006;
Roberts et. al., 2010). Hematological assessment is a
rapid approach for the determination of the state of
homeostasis of the fish while serum biochemical
assessments  provides information on  physio-
pathological changes in the organs and or systems of
the fish (Gul et. al., 2011). The haematological and
serum biochemical parameters of some fish species

have been investigated and reported with the purpose of

establishing reference intervals with respect to age, sex,
size and the influence of environmental variables on
these parameters (De Pedro et. al., 2005; Adeyemo et.
al., 2012; Fazio et. al., 2012; Pradhan et. al., 2012).

Haematological and biochemical studies help in
understanding the relationship of blood characteristics to
the habitat and adaptability of the species to the
environment (Fazio et. al., 2012). Asides from the
reports of Adadu et. al., (2014) and Olufeagba et. al.,
(2016) that dwelled on some aspects of the biology of
Labeo cubie, there is a paucity of information on the
effects of seasonal variations in water quality
parameters on the weight-length relationship and on the
haematology and serum biochemical parameters of this
fish. The present study therefore, aims to evaluate the
effects of seasonal variations in water quality
parameters on condition factor, haematology and
sembiochemistry of feral Laboe cubie sampled from
natural habitats of this fish species.

MATERIALS AND METHODS

This study was carried out at fishing sites along the
Benue River and its wetlands (Figure 1). For the
purposes of this study the seasons were divided into two
clear periods marked by distinct precipitations patterns
as Raining and Dry seasons following Jedere et al.
(2007).

Fish and sample preparations:

243 adult Labeo cubie fish (407.5- 580.9 g) were
sampled bimonthly between July 2018 and August 2019
from the Lower Benue River basin using seine and cast
nets.

Sampling site A (Benue River 7°44' N, 8° 32' E);
Sampling site B (Discharge of Wase river into the Benue
River 8°26'N, 10°05'E) and Sampling site C (Discharge
of the Mada river into Benue River 7°59'N, 7°55'E)
(Figurel). At the times of fish sampling, corresponding
water samples were also taken from the sites for water
quality assessments. Environmental conditions in all
sampling sites were deemed to be similar (depth > 2 m
and < 5 m; water temperature 28.84 °C to 29.16 °C). An
average of six water samples were obtained per site. All
sampling were effected in the early hours (0600- 0900
hrs.) of the morning.
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To ensure sampled fishes were analyzed under
approximately the same environmental conditions, all
fish samples were collected in a single catch at same
time of the sampling trips. Captured fish appeared
healthy (and swam aggressively).

Following capture, fish were sedated in MS 222 (250
mg/L) for 10 to 15 minutes as described by (Neiffer and
Stamper, 2009) and screened for the presence of
lacerations, parasites and disease causing organisms
following the methods of Roberts (2010). Then, 4 ml of
blood was collected (using 5 ml syringe and 19 gauge
needles) via caudal veine puncture. The collected blood
were shared into two aliquots. The first aliquot was
emptied into tubes (previously moistened with 10 %
EDTA solution) and utlized for haematological
evaluations and the other portion were emptied into
clean narrow bored glass test tube (where they were
allowed to clot for about an hour). The test tubes
containing the clotted blood were then centrifuge at
18187 x g and the clear serum eluted (and stored at -20

°C) for use in serum biochemical evaluations.
Length- Weight Measurements

The standard lengths of each fish sample was
measured in centimeters (cm) using a meter rule and
the fish weight was taken in grams (g) using an

electronic weighing balance.

The condition factor (K) was derived according to
Pauly (1983) using the formula:

K = 100W/L3. Where K is the Fulton
condition factor, W = fish weight in grams and L = length
of fish.

Haematological evaluations

Erythrocytes enumerations was achieved using the
Neubaeur counting chamber following the methods of
Dacie and Lewis (2006). Briefly, 0.02 ml of
anticoagulated blood was added to 3.98 ml Natt and
Herrick dilution fluid to produce a 1:200 dilution; a drop
of the diluted blood was then charged onto the counting
chamber for erythrocytes enumeration. Erythrocytes
counts were effected in the five groups of 16 small
squares on the chamber using the high dry objectives (x
40) lens of a light microscope. Results obtained were

then multiplied by 10,000 to obtained the total number of

erythrocytes per microliter of blood (Prasad and Charles,
2010).

Leucocytes enumeration was determined using the
method of Dacie and Lewis (2006). Briefly, 0.02 ml of
blood was diluted in 0.38 ml of white blood diluting fluid
(giving a dilution of 1:20). Then a drop of the blood-
diluent mixture was charged onto the Neubauer counting
chamber, and the leucocytes were enumerated on the
four corner squares of the chamber using the x 100
objectives lens of the microscope. The number of cells
thus counted was multiplied by 50 to obtain the total
leucocytes count per microliter of blood (Prasad and
Charles, 2010).

Hemoglobin concentration was determined using the
cyanomethaemoglobin method of (Campbell, 2012).
Briefly, 0.02 ml of anticoagulated blood was added to 5
ml of Drabkins reagent and after allowing to stand for 5
minutes, this was thoroughly mixed using a vortex mixer.
The mixtures were then centrifuged at low speed and
the supernatant eluted and placed in clean test tubes
where absorbance of the samples and standards were
read against a working reagent blank at a wavelength of
540 nM using a Statfax 4500 Chemistry analyzer
(Awareness Technology, FL USA). Haemoglobin
concentration was obtained by multiplying the
absorbance of the sample with a calibration factor
derived from the absorbance and concentration of the
standard.

Packed cell volume was determined by the micro
hematocrit method (Campbell, 2012). Briefly, micro
capillary were almost filled with blood and then one end
of the tubes were sealed with plasticine. The filled tubes
were then spun at 10,000 revolution per minute for 5
minutes using a micro hematocrit centrifuge (Hawksley,
Hematospin 1400, United Kingdom). The packed cell
volume was then read off as a percentage on the micro
hematocrit reader. The erythrocytic indices were
determined using the following formulae as described by
(Campbell, 2012).

1 Mean corpuscular hemoglobin (Pg) =
Hemoglobin (g/dL) X 10/Erythrocytes number (x
10%/mm?®).
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11  Mean corpuscular hemoglobin concentration
(%) = Hemoglobin (g/dL) X100/Packed cell volume (%).

111 Mean corpuscular volume = Packed cell

volume (%) x 10/Erythrocytes number (x 10%/mm?®).
Serum biochemical evaluations

Clinical biochemistry analysis were performed to
obtain serum concentrations of glucose, total protein,
albumin, urea, uric acid, creatinine kinase and serum
activities of alkaline phosphatase and the transaminases
on the serum obtained from the blood samples using a
multichannel automatic chemistry analyzer (Chemwell
4800, Awareness Technology FL. USA) and Dialab
clinical chemistry colorimetric diagnostic kits (Dialab
Produktion Astria) following the manufacturers
instructions. Globulin was obtained mathematical by the
deduction of values obtained for albumin from values

obtained for serum total protein (Fazio et. al., 2013).
Water Quality assessments

The water quality parameters namely, temperature,
dissolved oxygen concentration, pH and turbidity were
assessed on site. Water temperature and dissolved
oxygen concentrations were measured with an hand
held oximeter (Hanna HI9147 oximeter Hanna
Instruments, Romania), water pH was measured with an
hand held pH meter (Hanna Instruments, Romania);
electrical conductivity was determined with a portable
conductivimeter (Hanna Instruments, Romania) and
turbidity with a secchi disc. The other water quality
parameters namely nitrite, nitrate and ammonia
concentrations were determined in the laboratory using
specific colorimetric methods and a chemistry analyzer.
The water quality determinations followed the methods
of APHA (1998).

Statistical Analysis

Data obtained for the haematological and serum
biochemistry parameters were tested for normality using
the Kolmogorov-Smirnov test. The assessed variables
were subjected to the analysis of variance (ANOVA)
followed by a separation of the variant means by the
Duncan’s multiple range (Duncan, 1955) with p set at <
0.05. The results are presented as Mean + SE. All data
obtained in the study were analyzed using the SPSS 23
software (SPSS Inc., Chicago, IL, USA).

RESULTS

A total of 243 adult specimens of Labeo cubie were
caught during five (5) different sampling periods of the
study. The results from sampling site B was pooled with
the results of sampling site C (and are subsequently

regarded as results for site B).

The sampled fishes have a mean weight of 493.7 +
21.44 g. The result obtained from the biometric
evaluations of the sampled fish from Site A are depicted
in Table 1. The standard length of fish sampled in the
2018 Raining season is 35.68 + 7.24 with a body weight
of 520.57 + 11.81 g. These values were not significantly
different (p > 0.05) from the corresponding values
obtained for fish sampled in the 2019 Raining season.
Further, these values differed significantly (p < 0.05)
from the corresponding values obtained for fish sampled

during the Dry season.

A seasonal comparison of the Fulton condition factor
of the sampled fish shows that fish sampled in the 2018
Raining season were not significantly different (p > 0.05)
from those sampled in the 2019 Raining season, but
differed significantly (p < 0.05) from those of fish
sampled in the Dry season of 2019 (Table 1).

The Length-weight and Fulton condition factor
obtained for fish sampled from Sites B and Site C are
shown in Table 2. There was no difference (p > 0.05) in
the mean length of fish sampled in the 2018 Raining
season compared to those sampled in the 2019-Raining
season. However, the fish sampled in the 2018 Raining
season were significantly (p < 0.05) heavier than those
sampled in the 2019 Raining season. Further, the fish
sampled in the 2018 raining season had a significantly
(p < 0.05) higher Fulton condition factor compared to
fish sampled during the 2019 raining season. A
comparison of the biometric data of these fish further
shows, that whereas the Fulton condition factor of fish
sampled in the 2018 Raining season were not
significantly (p > 0.05) different from those of fish
sampled in the 2019 Dry season, they differed
significantly from those of fish sampled in the early Dry

season of 2019.

The data obtained for the haematological
evaluations of fish sampled from the sampling sites are
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as presented in Table 3. The erythrocytes count,
leucocytes count, packed cell volume and the
haemoglobin concentrations varied significantly (p <
0.05) with sampling season and between the sampling
sites.

In all the sampling sites, the total erythrocytes count
were significantly (p < 0.05) higher in the raining season
compared with values obtained in the dry season. In
addition, the packed cell volume obtained for the
sampled fishes were significantly (p < 0.05) higher in the
dry season compared with the values obtained for the
raining season. Further, Table (3) also shows that in fish
sampled from Site A, the hemoglobin concentration was
significantly higher in the raining season compared with
the hemoglobin concentrations of fishes in the dry
season. This was not the case in sampling site B, where
there was no significant difference (p > 0.05) in the
hemoglobin concentration of fishes sampled in the
raining season compared with those sampled in the dry

season (Table 3).

For both sampling sites, the total leucocytes counts
were significantly (p < 0.05) higher in the dry season
compared with values obtained in the raining season.
Except for the lymphocytes count, the differential
leucocytes (Neutrophil, Monocytes, Eosinophil and
Basophil) counts, exhibited a similar trend. As the values
obtained in the dry season were significantly (p < 0.05)
higher than values obtained in the raining season.

The results obtained from the serum biochemistry

assessments of the sampled fish are presented in Table
4. It shows the assayed parameters varied between
seasons and sampling sites. In both sampling sites, the
serum glucose concentration was significantly (p < 0.05)
higher in the dry season compared with the results of
the raining season while the serum total protein and the
albumin concentrations were significantly (p < 0.05)
higher in the raining season compared with the values
obtained in the dry season. Further, a site-by-site
comparison shows that fish sampled in Site A had
significantly (p < 0.05) lower glucose concentrations
compared with fish sampled in the corresponding

seasons from Site B.

Table 4 also shows that the serum AST, ALT and
ALP activities were significantly (p < 0.05) higher in the
dry season compared with values obtained from fish
sampled in the Raining season while the serum
concentrations of urea nitrogen and creatinine were in
the raining season compared with values obtained in the
dry season. Further, a site-by-site comparison of the
serum biochemical data shows that values obtained for
Site B were significantly lower than the corresponding
values obtained for fishes sampled from Site A.

Table 5. Shows data obtained for the water quality
assessments of the water collected from the sampling
sites. It shows that asides from water temperature,
turbidity and electrical conductivity, the results obtained
for the other measured parameters were not significantly

(p > 0.05) different from one another.

Table 1: Length-weight values and Fulton condition factor of Labeo cubie sampled from Site A.

Period Season N Length (cm) Weight (g) Condition factor (K)
May 2018-Sept 2018 Rain 22 31.68 + 7.24 520.57 £ 11.81* 1.74 +0.57
Oct. 2018- Dec. 2019 Dry 20 30.61 * 3.65° 465.09 + 13.49° 1.72 +0.63%
Jan. 2019- March 2019 Dry 23 27.93 £9.38° 453.71 +6.11° 2.08 +1.04°
Apr. 2019- May 2019 Dry 33 30.09 £5.10° 570.24 + 10.07° 2.11+0.97°
Jun. 2019- Sept. 2019 Rain 22 32.78 £ 2.77* 417.19 + 10.06* 1.18 + 0.44°

N = Number of fish sampled. Columns with different superscripts differs significantly from one another (p < 0.05).

Table 2: Length-weight values and Fulton condition factor of Labeo cubie sampled from Site B and C.

Period Season N Length (cm) Weight (g) Condition factor (K)
May 2018-Sept 2018 Rain 36 30.68 + 7.24° 517.57 + 21.81* 1.79 £ 0.63°
Oct. 2018- Dec. 2019 Dry 22 34.22 + 3.65% 405.09 + 10.49° 1.01+0.72°
Jan. 2019- March 2019 Dry 20 26.61 + 4.03" 310.38 + 5.31° 1.65 £ 0.79°
Apr. 2019- May 2019 Dry 27 30.59 + 8.49° 515.09 +4.172 1.80 £ 0.41°
Jun. 2019- Sept. 2019 Rain 18 32.00 +1.48° 434.00 + 3.11° 1.35+0.92°

N = Number of fish sampled. Columns with different superscripts differs significantly from one another (p < 0.05).
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Table 3: Seasonal hematological parameter of Labeo cubie sampled from the lower Benue River.

Parameters Sampling site A Sampling site B and C
Raining Season Dry season Raining Season Dry season
RBC (x10°. uL™) 3.01 £0.02* 2.97 £0.10° 2.82 +0.11° 2.79 +£0.01°
PCV (%) 22.19 + 2.31° 27.03 +4.75° 23.41 + 1.66° 31.18 + 4. 66°
HB (g.L?) 8.17 +1.07* 6.04 + 1.55° 8.29 + 1.00* 8.00 £ 2.10*
MCV (fL) 99.47 + 4.68* 195.7 + 7.09° 94.19 £ 2.77* 190.3 +£1.11°
MCH (pg) 20.83 + 3.29° 27.92 +6.02° 17.41 +£1.09° 23.68 +4.21°
MCHC 17.09 + 2.21* 10.44 +1.73° 16.88 + 1.74* 13.27 £ 1.19%
Thrombocyte (x10°. pL™) 2.04 £1.07* 3.11+1.01* 2.10+0.67* 4.07 +1.20*
WBC (x10%. pL?) 443 +0.78* 6.07 + 0.95" 3.98 + 1.65* 5.92 +1.01°
Lym (x103. puL™) 3.01+0.022 3.58 £ 0.01* 2.71 +£0.10° 3.97 £0.02%
Neut (x10° pL™) 0.36 £ 0.01* 0.63 £ 0.02° 0.29 £ 0.03* 0.97 £0.11°
Mono (x10%. pL™?) 0.85 +0.03* 1.43 +£0.01° 0.80 £ 0.01* 0.93 +0.10°
Eos (x10°. pL™?) 0.06 +0.0° 0.12 +0.01° 0.06 + 0.01* 0.08 + 0.01*
Bas (x10°. uL™Y) 0.11 £ 0.01* 0.31+0.01* 0.10 £ 0.0° 0.05 + 0.00°

RBC = Total erythrocyte; PCV = Packed cell volume; HB = Haemoglobin concentration; MCV = Mean corpuscular
volume; MCH = Mean corpuscular haemoglobin; MCHC = Mean corpuscular haemoglobin concentration; WBC = Total
leucocytes count; Lym = Lymphocytes count; Neut = Neutrophils count; Mono = Monocytes count; Eos= Eosinophils
count; Bas = Basophils count. Rows with different superscripts differs significantly from one another (p < 0.05).

Table 4: Seasonal serum biochemical parameter of Labeo cubie sampled from the lower Benue River.

Parameters Sampling site A Sampling site B and C

Raining Season Dry season Raining Season Dry season
Glucose (mg/dL) 94.85 +6.11° 100.2 + 8.02" 72.04 + 2.87° 98.70 £ 2.14°
Total protein (g/dl) 88.06 + 3.11° 83.60 + 1.94° 96.02 + 5.09" 83.51 + 3.13°
Albumin (g/dI) 65.92 + 4.12° 60.74 + 2.90° 70.29 +1.23° 37.94 +1.03°
Globulin (g/dl) 22.14 + 4.01° 22.86 + 3.08% 25.73 + 1.90a 45,57 + 1.50°
AST (.LU. LY 89.73 + 3.67* 103.43 +7.09° 90.54 +5.27° 119.07 + 3.44°
ALT (LU. L™ 44.81 +2.83° 67.12 + 4.27° 47.00 + 1.94° 61.03 + 6.09°
ALP (LU. LY 64.29 £ 2.18° 93.05 * 6.55° 70.51 + 3.56° 101.44 +2.71°
UN 20.82 + 4.69° 13.56 +1.93" 27.19 + 6.54% 15.94 + 2.00"

Creatinine 77.02 £ 3.77* 83.41 + 10.57* 70.00 +1.74° 95.5 + 3.74°

Uric acid 2.81 +0.10* 2.17 £ 0.22% 1.98 + 0.02° 3.14 +0.01°

AST = Aspartate amino transferase; ALT = Alanine amino transferase; ALP = Alkaline phosphatase; UN = Serum urea
nitrogen. Rows with different superscripts differs significantly from one another (p < 0.05).

Table 5: Seasonal water quality parameters at the sampling site

Sampling site A Sampling site B and C
Parameter Dry season Raining season Dry season Raining season

Dissolve oxygen (mg.L™) 7.5 8.0 7.5 7.8
Temperature (°C) 32.0 27.6 29.7 28.1

pH 7.5 6.9 7.5 7.0
Turbidity (cm) 23.7° 28.4° 25.6° 27.0°
Electrical conductivity (uS/cm) 27.43 15.6° 29.12 17.4°
Total Ammonia (mg.L™) 0.42 0.33 0.44 0.33
Nitrite (mg.L™) 0.01 0.01 0.01 0.01
Nitrate (mg.L™?) 0.10 0.00 0.10 0.11
Phosphates (mg.L™?) 0.046 0.031 0.039 0.042

Rows with different superscripts differs significantly from one another (p < 0.05).
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Figure 1. Benue River Basin showing sampling sites for Laboe cubie. Sampling site A (7044'N, 8032'E) Benue River.
Sampling site B (8026'N, 10005'E) Discharge of Wase river into the Benue River and Sampling site C (7059'N,
7055'E) Discharge of the Mada river into Benue River. Source google maps 2019.

DISCUSSION

The sustainable management and conservation of
the biodiversity of a fishery and other aquatic resources
is strongly correlated with the availability of reliable and
robust data of the length-weight and condition factor of
the assessed stock (FAO, 2003; Poelen et. al., 2014).
The results of the present study shows the sampled fish
were longer and heavier in the raining season compared
with their lengths and weights in the dry season. Further,
the lengths, weights and condition factors of Laboe
cubie obtained in our study were higher than the values
reported by Adadu et. al., (2014) and Olufeagba et. el.,
(2016). This may be due to the fact that we sampled
from near pristine locations, and therefore, we might
have sampled from less fished stocks as fish length,
weight and size are factors that has been reported to be
influenced by genetic composition, health status, age,
location (availability of food), and fishing intensity

(Wimberger, 1992; Fromentin and Fonteneau, 2001).
Hence, the fish samples in the present study may be of
a different age and or strain compared with the samples
of the previous studies.

Although the results of the present study shows the
condition factor of the sampled fishes to be generally
greater than 1.0 in both sampling sites (which implies
the sampled fish are in good conditions). The results
also, reveals that fish sampled from site A were longer,
heavier and had higher condition factor values
compared with fish sampled from site B. This implies the
availability of abundant food composition, excellent
environmental variables and excellent feeding intensity
and fish growth rate in site A compared with sampling
site B (Akagbeso-Samson et. al., 2003; Monentcham et.
al., 2009; Adeyemi and Akombo, 2012).

The influence of environmental variables on the

haematological and serum biochemical parameters of

some fish species have been reported (De Pedro et. al.,
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2005; Fazio et. al.,, 2012; Pradhan et. al., 2012). The
results of the present study shows that the,
heamatological and serum biochemical parameters of
Labeo cubie sampled from the Lower Benue river was
significantly affected by environmental conditions
present at the sampling sites. The values obtained for
the total erythrocytes counts and haemoglobin
concentrations were highest in the raining seasons, (a
period when the sampled fish also exhibited the highest
biometric parameters). This is similar to the report of
Jewad et. al. (2004), who had reported that the
erythrocytes count and haemoglobin contration
increases with increase in fish size. Labeo cubie is a
bentho-pelagic fish that require a high amount of energy
for its feeding life style.

The erythrocytes are specialized cells that transport
digested food and other metabolites around the body.
Erythrocytes are also packed with heamoglobin. The
haemoglobins are molecules needed for the transport of
oxygen, carbon dioxide and other dissolved gases
between the gills of fish and its environment. The
difference in values for the total erythrocytes count and
the heamoglobin concentration of the fish sampled from
site A compared to those of sampling site B, may be a
result of the variations in the physico-chemical
parameters of the river water (Lahodey et. al., 2013).
Hence the fish in site A due to their larger sizes, may
need more erythrocytes and haemoglobin to meet their
increased demand for oxygen and energy transports in
agreement with the findings in Gabius niger (Fazio et.
al., 2012), and Catla catla (Pradhan et. al., 2012).

The packed cell volume (pcv) is the percentage
quantity of the cellular components per unit volume of
blood. The pcv is reported to increase in periods of
stress occasioned by low dissolved oxygen
concentration of the culture water, high environmental
(water) temperature and disease situations (Tavares-
Dias and Moraes 2004; De Pedro et. al., 2005). The
results of this study shows the values to be higher in the
dry season compared with the raining season (in both
sampling sites). Further, the pcv in fish sampled from
site B were higher than those sampled from site A,
suggesting the temperature and or the dissolved oxygen

concentration in site A may be more favourable for the

longevity of L. cubie. The eryhtrocytic indices (mcv, mch
and mchc) are clinically relevant tools needed for the
diagnosis of the state/type of anemia. These values are
mathematical derived from the values reported for total
erythrocytes count, haemoglobin concentration and the
packed cell volume. Hence, they will also vary as
already described for the already mentioned

parameters.

The cells of the leucocytic series, also called the
white blood cells are specialized cells involves in various
aspects of the immune response. The relative increase
or decrease in number of these cells therefore, reflects
the presence of pathogens and or response of the fish
host to the disease pathogen (Campbell, 2012). Further,
leucocyte counts have been noted to increase under
conditions of stress (Cataldi et. al., 1998). The total
leucocytes count in the present study was higher in the
dry season compared with the raining season in the
sampling sites. This may be attributable to the changes
in the physico-chemical parameters of the river as
reported by (Fazio et. al., 2012; Fazio et. al., 2013;
Pradhan et. al., 2012).

The serum chemical evaluations are essential in the
assessments of the organ-systems in an animal. The
results obtained from this evaluations in aquatic
organisms, have been noted to vary with season due to
intrinsic  factors (like age, sex, maturity and
health/disease status) and extrinsic factors such as the
physico-chemical parameters of the water (Bullis, 1993).
Serum glucose concentration is a common measure of
the secondary stress response needed to meet the
increased energy demands in flight or flee response to
potential threats. The findings in the present study
shows that, in both sampling sites, serum glucose
concentration was higher in the dry season compared
with the raining season. This may be indicative of stress
conditions occasioned by poor physico-chemical
parameters of the river waters (Fazio et. al., 2013).

Proteins are important molecules needed for the
proper functioning of the body and its cells. The proteins
are involved in specific immune defenses of the body
and contributes to the maintenance of the acid-base
balance and the protection of cellular integrity.

According to Campbell (2012), the serum total protein
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concentration decreases under conditions of extreme
food shortages due to its utilization as a source of
energy. Serum total protein concentration may also
decrease in disease conditions such as protein losing
enteropathy and or severe parasitic infections. The
serum total protein and albumin concentrations are
reported to increases with increase in age and body
weight/size (Fazio et. al., 2012; 2013). The serum total
protein and serum albumin concentrations in this study
were higher in the raining season compared to the dry
season; this may suggest protein sparing due to
abundant food availability in the raining season
compared to the dry season (Fazio et. al., 2012). A
similar explanation may account for the higher serum
total protein values in fish sampled from site A

compared to fish sampled from site B.

The transaminases (alanine aminotransferase ALT
and aspartate aminotransferase AST) are protein
metabolic enzymes needed for amino acid
transamination. These enzymes are widely considered
as useful biomarkers for hepatic disruptions in aquatic
animals (Bullis, 1993; Roberts et. al.,, 2010). ALT
catalyzes the transfer of amino group between -alanine
and a-ketoglutarate, while AST is responsible for the
irreversible catalytic transfer of amino group between
aspartate and glutamate. The presence of ALT and AST
in higher than normal ranges in serum is indicative of
hepatocellular degeneration and dysfunction (Robert et.
al., 2010). The ALT and AST values obtained for fish
sampled in the present study were higher in the raining
season compared to the dry season, and due to the
absence of serum chemistry data for healthy L. cubie in
literature, we could not justifiably infer the reason for

these increases.

Serum urea nitrogen is a product of protein
catabolism and hence, a form for the excretion of protein
nitrogen. Serum urea nitrogen is reported to increase
following episodes of feeding; it reflects the plane of
nutrition in fish (Bullis, 1993). The serum urea
concentrations in the blood of fish sampled in the raining
season were higher than those of fish sampled in the dry
season. Fish sampled in the raining season exhibited
higher weights and condition factor, signifying abundant

feed and better feeding. This is in agreement with the

report of Fazio et. al. (2012), who observed an increase
in serum urea concentrations in actively feeding Grey

mullet (Mugil cephalus).

Variations in the physico-chemical factors of the
river (especially water temperature, turbidity and
electrical conductivity) across seasons and sampling
sites markedly affected the haematology and serum
biochemistry of L. cubie in the Benue River, a similar
finding by De Pedro et. al.,, (2005) in Tench (Tinca
tinca). Further, these variations also affected the growth
and condition factor of the fish as reported by Jawad et.
al., (2004) in Indian Shad (Tenualosa ilisha).

CONCLUSION

The results of this study provide a knowledge of the
haematological and serum biochemical parameters of
Labeo cubie from two different natural habitats. It shows
that fluctuations in some physico-chemical factors
influence the haematology and serum biochemistry of
this fish. The study represents the first attempt at
providing a comprehensive data set for the health
assessment of Labeo cubie. As such, the values
reported in this study may serve as a valid point for
future investigations gared towardsthe establishment of
haematology and serum biochemistry reference range

for Labeo cubie.
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