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ABSTRACT

This study investigated the artifactual changes in the haematological values of Clarias
gariepinus blood stored at room (32oC) and refrigerator (4oC) temperatures. Blood
samples were collected from 12 apparently healthy fish weighing between 0.8 and 1kg.
Samples were divided into two parts immediately after collection and baseline
haematological values determined. Haematological determinations were thereafter
carried out at 6 hourly intervals up to the 36th hour and then at the 48th hour. Results
showed significant reduction (p<0.05) in PCV and RBC values at the 48th hour from the
baseline value at room temperature and no significant variation (p>0.05) at the
refrigerator temperature. There were significant increases (p<0.05) in the MCV and
MCHC values from the baseline values at the 48th hour and MCH value at 36th hour at
room temperature while no significant variations (p>0.05) were observed at refrigerator
temperature. There were significant reductions (p<0.05) in the WBC count at the 36th
and 48th hours when compared with the baseline value at both room and refrigerator
temperatures while HBC values did not vary significantly (p>0.05) in both temperatures
all through the duration of the study. Reliable RBC count can be obtained up to the 12th
hour; WBC and MCH up to the 30th hour; PCV, MCV and MCHC up to the 36th hour and
HBC up to the 48th hour at room temperature while at refrigerator temperature, reliable
values can be obtained up to the 48th hour in all the parameters determined except WBC
count that can be obtained up to the 30th hour of storage.
Keywords: Clarias gariepinus, Blood, Artifactual changes, Haematology, Duration of storage, Storage
temperature
INTRODUCTION
Changes in the haematological values are
reflection of conditions in the body (Schalm et
al., 1975; Fry and McGavin, 2007) due to
diseases or toxicities (Van Vuren et al., 1994;
Velisek et al., 2013; Gadhave et al,. 2014) and
determination of these parameters can give
valuable information regarding physiological
alterations in the body (Benjamin, 1978; Coles,
1986). However, changes sometimes may occur
due to poor handling or storage of samples
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leading to misdiagnosis of diseases (Schalm et
al., 1975; Cohle et al., 1981; Meyer and Harvey,
1998; Wood et al., 1999; Butarrello, 2004).
Delay in analysis of blood samples may be due
to restricted access to laboratories, due to the
distance between where samples were collected
(farm in remote villages) and laboratories
located in the cities; delay in collection when
large samples are involved; power outage
especially in the developing countries; lack of
test reagents; test kits and equipment at the
time samples are submitted and inability to
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finish sample analysis as soon as possible
because of too many samples especially with
manual procedures.
Refrigeration had been recommended
to keep human blood sample in stable state and
reduce artifactual changes (Goosens, 1994; AlIsmail et al., 1995; Wood et al., 1999;
Butarrello, 2004). Blood samples stored in room
and
refrigerator
temperatures
showed
significant variations in the stability of blood
sampled from different species (Clarke et al.,
2002; Bluel et al., 2002; Ihedioha and
Onwubuche, 2007). Contrary to the reports in
human and some farm animals, Clarke et al.
(2002) reported that cell counts in equine blood
are more stable at room temperature (20 –
25oC) than at refrigerator temperature (4oC).
Bluel et al. (2002) reported that refrigeration
had a stabilising effect on erythrocyte count but
led to reduction in WBC count after 24 hours of
storage in cattle. Ihedioha and Onwubuche
(2007) using manual procedures also reported
more pronounced artifactual changes in blood
samples stored at room temperature (30oC)
than those stored at refrigerator temperature
(4oC) in cattle, pigs and goats. In another study
on avian blood samples, there were significant
increases in the packed cell volume (PCV) and
mean corpuscular volume (MCV) values after 18
and 12 hour storage, respectively with
significant reduction in mean corpuscular
haemoglobin concentration (MCHC) and white
blood cells (WBC) count after 12 and 18 hours
storage respectively in blood samples stored at
room temperature (Ihedioha et al., 2008).
Clinically significant increase in buffy coat
percentage had also been reported in cattle and
chicken blood samples stored at 30oC and 37oC
at hour 72 and in pig blood samples stored at
30oC and 37oC as from the 48th hour of storage
onwards (Ihedioha and Aba, 2010).
Fishes are reared most times in
locations far away from diagnostic laboratories
and blood samples collected from such locations
at emergencies are prone to artifactual changes
due to time lag between sample collection and
analysis. Artifactual changes due to duration of
storage and storage temperature had been
reported in blood of cultured Heteroclarias

hybrid (Okorie-Kanu and Solomon, 2015) but no
reports exist for Clarias gariepinus.
This study therefore investigated the
effect of time of storage and storage
temperature on the packed cell volume,
haemoglobin concentration, red blood cell and
white blood cell counts and mean corpuscular
values of blood samples collected from cultured
Clarias gariepinus. The result of this study shall
guide researchers and field veterinarians in
proper handling of blood samples for
haematological determinations to ensure the
reliability and usefulness of haematological
results as tools for diagnosis, prognosis and
assessment
of
efficacy
of
therapeutic
interventions in this species.
MATERIALS AND METHODS
Catfish: A total of 12 apparently healthy fish
(Clarias gariepinus) weighing between 0.80 and
1.00 kg with an average weight of 0.92 kg were
used for the study. They were obtained from
the Michael Okpara University of Agriculture,
Umudike Fish Farm raised in a 15 x 15 m2
indoor concrete ponds under strict standard
cultural practices. They were fed by pointfeeding method with standard fish feed
(Coppens, Germany) and water changed every
week.
Blood: The blood samples were collected in the
morning hours and were immediately divided
into two parts and baseline haematological
values determined. One part was kept on the
laboratory bench at room temperature ranging
between 29oC and 35oC (average 32oC) and the
other part was kept under refrigerator
temperature ranging between 30C and 6oC
(average 4oC). Haematological determinations
were subsequently carried out at six hourly
intervals for the first 36 hours and then at the
48th hour.
Haematology: Blood samples were collected
through the caudal vein and put into bottles
treated with appropriate quantity of ethylene
diamine tetracetic acid (EDTA) Haematological
determinations were carried out immediately
after collection following standard procedures.
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Packed cell volume (PCV) was determined by
the
microhaematocrit
method,
while
haemoglobin
concentration
(HBC)
was
determined by the cyanomethaemoglobin
method (Kachmar, 1970; Schalm et al., 1975;
Coles, 1986). Red blood cell (RBC) and total
white blood cell (WBC) counts were carried out
by the haemocytometer method. The mean
corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC) were
calculated using the standard formulae (Schalm
et al., 1975; Coles, 1986).
Data
Analysis:
Data
from
all
the
determinations were analyzed using Analysis of
Variance (ANOVA) using SPSS 16.0 Statistical
Package (SPSS 16.0 for Windows, SPSS Inc.,
Chicago, IL, USA). Different means were
separated using the Least Significant Different
(LSD) method and significant difference was
accepted at p<0.05.
RESULTS
The mean PCV value recorded was significantly
lower (p<0.05) at the 48th hour when compared
with the baseline value at room temperature
while there was no significant variation
(p>0.05) at the refrigerator temperature all
through the study (Table 1). The values
recorded for haemoglobin concentration up to
the 48th hour did not vary significantly (p>0.05)
in both room and refrigerator temperatures
(Table 1).
There was a significant reduction
(p<0.05) in the RBC values recorded from 18th
to 48th hour when compared with the baseline
value at room temperature while there was a
significant reduction (p<0.05) only at the 48th
hour when compared with the baseline value at
refrigerator temperature (Table 2).
Furthermore, there were significant
reductions (p<0.05) in the WBC count recorded
from the 36th hour at both room and refrigerator
temperatures when compared with the baseline
(Table 2).
The MCV values recorded at the 48th
hour was significantly higher (p<0.05) when
compared with the baseline value at room
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temperature but no significant variation
(p>0.05) at refrigerator temperature all through
the study (Table 3).
The MCH values recorded from the 36th
hour was significantly higher (p<0.05) when
compared with the baseline at room
temperature while at refrigerator temperature,
there was no significant variation (p>0.05) in
the 48th hour period of the study (Table 3). The
MCHC values recorded at the 48th hour was
significantly higher (p<0.05) when compared
with the baseline at room temperature while
there was no significant variation (p>0.05) all
through the study at the refrigerator
temperature (Table 3).
DISCUSSION
The significant reduction in the PCV at the 48th
hour is in agreement with the result observed in
Heteroclarias hybrid (Okorie-Kanu and Solomon,
2015) and also may be due to lysis of RBCs as
there was also significant reduction in total RBC
count. The result is in contrast to the values
reported for humans (Cohle et al. 1981; Wood
et al., 1999; Buttarello, 2004), horses (Clarke et
al., 2002), rat, bovine, caprine and porcine
blood stored at room and refrigerator
temperatures and avian blood samples stored at
varying temperatures (Bluel et al., 2002;
Ihedioha and Ibeachu, 2005; Ihedioha and
Onwubuche, 2007; Ihedioha et al., 2008). This
could be attributed to degenerative changes
that resulted in widening of the pores on the
surfaces of RBCs, permitting ingress of water
into the cells (Jandl, 1965; Schalm et al., 1975;
Coles, 1986). This may be that the elastic limit
of the fish RBCs is less compared to humans
and other animals resulting in early cell lysis
even though there was initial cell swelling.
The lysis of RBCs led to the significant
reduction in the RBC values recorded far earlier
than humans and many farm animals. The
result followed the same trend with what was
reported in avian blood samples although the
reduction was not significant (Ihedioha et al.,
2008). The significant increases in the
erythrocytic indices were due to the reduction in
RBC and PCV values as the two parameters
were the denominators in the calculation of the
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Table 1: Packed cell volume and haemoglobin concentration of Clarias gariepinus kept at
different temperatures for fourty eight hours
Hour
0
6
12
18
24
30
36
48

Packed cell volume
Room
Refrigerator
27.20 ± 1.93
26.40 ± 1.44
26.20 ± 1.82
24.50 ± 1.76
25.42 ± 1.29
25.42 ± 1.42
22.80 ± 1.74
21.20 ± 1.74b

27.30
26.70
27.20
25.50
25.50
25.90
25.20
24.80

±
±
±
±
±
±
±
±

1.83
1.77
2.01
1.62
1.71
1.82
1.93
1.81

Haemoglobin concentration
Room
Refrigerator
10.97
10.86
10.55
10.76
10.43
10.35
11.07
10.76

±
±
±
±
±
±
±
±

0.81
0.79
0.72
0.62
0.54
0.42
0.83
0.76

10.96
11.07
11.07
10.76
10.76
10.71
10.60
10.81

±
±
±
±
±
±
±
±

0.68
0.71
0.74
0.58
0.50
0.52
0.58
0.68

*Different superscripts in a column indicate significant difference between the time intervals (p<0.05)
Table 2: Red blood cell and white blood cell counts of Clarias gariepinus kept at different
temperatures for fourty eight hours
Hour
0
6
12
18
24
30
36
48

Red blood cell counts
Room
Refrigerator
2.17 ± 0.12 a
1.99 ± 0.05 a
1.97 ± 0.07 a
1.76 ± 0.11 b
1.82 ± 0.10 b
1.83 ± 0.04b
1.52 ± 0.15c
1.24 ± 0.20d

2.15
2.05
2.03
1.83
2.09
2.09
2.06
2.20

±
±
±
±
±
±
±
±

White blood cell count
Room
Refrigerator
17.53 ± 0.87 a
16.32 ± 0.98 a
16.01 ± 0.90 a
14.47 ± 1.01 a
14.25 ± 1.42 a
14.59 ± 0.89 a
9.93 ± 1.18b
6.82 ± 1.53b

0.09
0.08
0.11
0.17
0.10
0.08
0.13
0.25

17.24 ± 0.82 a
16.77 ± 0.95 a
16.45 ± 0.87 a
15.34 ± 1.42 a
14.34 ± 0.98 a
15.26 ± 0.99 a
13.49 ± 1.63b
10.28 ± 1.28b

*Different superscripts in a column indicate significant difference between the time intervals (p<0.05)
Table 3: Mean corpuscular volume (fl), mean corpuscular haemoglobin and mean
corpuscular haemoglobin concentration of Clarias gariepinus kept at different
temperatures for fourty eight hours
Hours
0
6
12
18
24
30
36
48

Mean corpuscular
volume
Room
Refrigerator
124.65 ± 7.25 a
132.52 ± 6.56 a
133.52 ± 8.76 a
134.24 ± 5.14 a
134.17 ± 2.09a
139.23 ± 7.10 a
139.14 ± 4.04 a
162.20 ± 10.56b

126.74
130.38
133.42
124.47
121.80
127.22
123.12
128.54

±
±
±
±
±
±
±
±

4.20
6.16
5.35
2.67
6.23
4.31
7.93
9.10

Mean corpuscular
haemoglobin
Room
Refrigerator
51.03 ± 4.59 a
54.63 ± 4.11 a
53.70 ± 3.96 a
65.90 ± 5.53 a
66.08 ± 4.59 a
57.56 ± 2.26 a
78.13 ± 10.39 b
87.42 ± 7.51b

50.95
54.04
54.29
51.11
51.51
51.33
52.65
61.06

±
±
±
±
±
±
±
±

2.35
2.37
2.19
7.27
1.67
2.75
5.04
4.17

Mean corpuscular haemoglobin
concentration
Room
Refrigerator
42.25 ± 3.67 a
41.05 ± 1.89 a
40.41 ± 1.73 a
44.32 ± 2.56 a
44.31 ± 3.25 a
41.57 ± 1.80 a
49.34 ± 4.90 a
54.44 ± 5.05 b

40.41
41.55
41.13
42.71
43.33
41.72
43.03
45.03

*Different superscripts in a column indicate significant difference between the time intervals (P <
0.05)
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±
±
±
±
±
±
±
±

1.96
2.05
2.82
2.56
2.19
2.53
4.27
1.97
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mean corpuscular values (Thrall and Weiser,
2002). The lack of significant changes in the
HBC values was in agreement with reports of
previous studies in humans, cattle, goats,
horses and pigs (Cohle et al., 1981; Goosens,
1984; Al-Ismail et al., 1995; Wood et al., 1999;
Clarke et al., 2002; Buttarello, 2004; Ihedioha
and Onwubuche, 2007). This could be due to
the fact that haemoglobin fractions released
from the lysed RBCs are still available in the
sample unlike when they are in circulation
where they are degraded into their various
components where bilirubin is conjugated and
excreted and iron returned to the storage pool
to be reused for haemoglobin production
(Benjamin, 1978; Coles, 1986).
The reduction in the WBC counts
recorded at both room and refrigerator
temperatures are in agreement with the reports
of Ihedioha et al. (2008) in chickens but
contrasts with the findings in studies with blood
of mammals including humans (Cohle et al.,
1981; Goosens, 1984; Al-Ismail et al., 1995;
Wood et al., 1999; Clarke et al., 2002;
Buttarello, 2004; Ihedioha and Onwubuche,
2007). This may be because the WBC of birds
and fishes are nucleated and therefore
degenerate earlier making them unable to take
up stains and therefore are not seen and
counted (Campbell and Coles, 1986; Dein,
1986).
Conclusion: Based on the results of this study,
it was concluded that reliable RBC count can be
obtained up to the 12th hour; MCH up to the
30th hour; PCV, MCV and MCHC up to the 36th
hour and HBC up to the 48th hour at room
temperature while at refrigerator temperature,
reliable values can be obtained up to the 48th
hour in all the parameters determined. Also,
reliable WBC count can be obtained up to the
30th hour in both room and refrigerator
temperatures. The significant reduction in RBC
as early as the 18th hour and significant
reduction in WBC count in both room and
refrigerator temperatures are worthy of note,
therefore blood sample from this species must
be analysed within 12 hours at room
temperature and 30th hours for both room and
refrigerator
temperatures
for
the
two
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parameters to be useful in disease diagnosis,
prognosis and monitoring of therapeutic
processes.
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