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Abstract: Blood samples collected from fingerlings of Clarias gariepinus and Tilapia zillii obtained from State
Government Hatchery, Ilesha, Osun State were used to evaluate the effects of stress due to handling and
transportation on haematology and plasma biochemistry in the fingerlings of the 2 species of fish. Blood
samples were collected from 15 samples of 50 fingerlings of each species into 2 separate bottles- one containing
EDTA, an anticoagulant and the other without EDTA, before and after transportation. The parameters evaluated
from the blood samples with EDTA are the haematocrit, hemoglobin (Hb), erythrocyte count and leukocyte
count, while the blood samples collected in bottles without EDTA were used to determine the plasma total
protem (TP), albumin and globulin. The results indicate reduced values for all the parameters examined except
for the leukocyte, Hb, albumin and albumin-globulin ratio for 7. zifl#i, while the blood constants, albumin,
albumin-globulin ratio values increased for C. gariepinus. The changes in the Hb, leukocyte, MCHC and the
TP were more significant (p<<0.05) for fingerlings of 7. zillii compared to those of C. gariepinus. Tt can be
deduced from this study that fingerlings generally are susceptible to stress but those of T. zillii are more

susceptible to physical stresses than those of C. gariepinus.
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INTRODUCTION

Fish 1s very important to man and is one of the
most readily available and wvaluable sources of high
graded, relatively cheap protein available to man [1, 2].
Furthermore, of all the sources of amimal protein, fish is
the easiest to digest with most species showing protein
digestibility of between 90 and 98% [3].

The prominence of fish as food source has been
growing, with the rapid expansion n food industry as a
result of increasing population awareness and demand
for quality food. Currently, about 4.3billion fingerlings of
desirable fish species are required ammually for stocking
about 25% of the available 1,175,510 hectares of fresh and
brackish water bodies at 10,000 fingerlings per hectare
Nigeria [4].

In aquaculture, transporting fish from one location
to another is inevitable. The transportation of live fish
is a widespread practice, particularly in rural areas of
developing countries, often representing the only means
of supplying fry or juveniles to small-scale aquaculturists
[5]. Fry and fingerlings are moved from hatchery to fish

farms, adult fish are moved from fish farms to market
and processors, etc. Very often, large numbers of fry,
fingerlings and adult fish are being transported.

The major problems encountered in these
transportation operations according to Taylor and Ross
[5]. are usually unstable water temperatures control of
metabolic wastes and supply of dissolved oxygen, which
constitute physical and chemical stresses and produce
unwanted variations in qualitative and quantitative
haematological parameters.

Blood chemistry and haematological measurements
can provide valuable physiological indices that may
offer critical feedback on transportation and handling
stress 1n aquaculture as haematological measures have
been reported (Bridges et al. [6], Warner and Williams [7]
and Folmar [&]) to be useful indicators of sub lethal
environmental stress in fish.

The application of haematological techniques has
proved valuable in monitoring stress responses [9].
However, there is paucity of information on the use of
plasma indices in the assessment of physiological stress

arising from handling and transportation of fish i Nigeria.
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This study was therefore designed to assess the
effect of transportation and handling
haematological and plasma parameters m fish, with a
view to proffer suitable and appropriate techmque(s)
for handling and transporting live fish to enhance
hatchery-to-farm survival.

stress  on

MATERIALS AND METHODS

Source of fingerlings: Fifty live fingerlings each of the
African catfish (Clarias gariepinus) with mean weight of
1.89+0.17 g and Tilapia zillii with mean weight of
6.06+0.29 g were obtained from Government Hatchery,
Ilesha, Osun State, Nigeria. The fingerlings were stabilized
and starved for 24 h Thirty five of each species were
transported to Adekunle Ajasin University, Alkungba
Alkoko (a distance of about 150 km) in an open contamer
with 4 L of the hatchery water, lasting 3 h.

All the fish fingerlings were considered as healthy
on the basis of their external appearance, the absence
of obvious sign of disease and their calculated
condition factor K = WL*x 10?; where W = weight and
1. =length.

Blood collection and analysis: Blood samples were
collected from the caudal vemn of 15 fingerlings of each
species immediately after capture at the fish farm with the
aid of a heparimnmised 5 mL disposable plastic syringe and
a 21 gauge disposable hypodermic needle according to
the method of Haruna and Adikwu [10] into 2 vacutainers,
one with EDTA and the other without EDTA.

The same process of blood collection was performed
after the exposure of the fingerlings to stress due to
handling and transportation to Adekunle Ajasin
University, Alungba-Akoko.

The blood samples collected in the EDTA bottles
were used for the determination of haematocrit (PCV),
haemoglobin (Hb) concentration, erythrocyte count and
leukocyte count. Plasma was obtained from blood samples
without EDTA by centrifugation and then drawn into a
plastic syringe transferred mto non-heparmised bottle and
stored in refrigerator and later used for the determination
of total protein, albumin and globulin. The blood samples
collected at the hatchery were labelled initial and those
collected after transportation were labelled the final
samples.

The microhaematocrit method of Snieszko [11]
was used to determine the haematocrit. The red blood
cells were enumerated in an improved Neubaeur
haemocytometer, usmng Hendricks® [12] diluting flud.
The total white blood cell counts were similarly
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enumerated in an improved Neubaeur heamocytometer
using Shaw’s diluting fluud. The haematological
mndices- mean corpuscular haemoglobm (MCH), mean
corpuscular volume (MCV) and mean corpuscular
haemoglobin concentration (MCHC) were calculated
from the equations given by Anderson and Klontz [13].

The total plasma proten was determmed by the
Biuret method of Reinhold [14] using a commercial kit,
while albumin value was estimated by bromocresol
green [15]. The globulin and albumin-globulin ratic was
calculated according to Coles [16]. All determinations
were carried out in duplicates for each sample.

Mortality rate determination: Mortality rate, which 1s
the number of dead fish divided by number of fish
transported multiplied by 100, was calculated for each
species on armrival at Adekunle Ajasin Umversity,

Alaungba-Akoko.

Statistical analysis: All data obtained were subjected
to one-way ANOVA procedure of SAS® [17] and the
significant means separated by Duncan option of the
same software.

RESULTS

The imtial and final heamatological parameters
of fingerlings of 7. zillii and C. gariepinus exposed
to transportation and handling stress are shown n
Table 1. The results show that haematocrit, erythrocyte
count, MCV and MCHC of the fngerlings of 7. zillii
decreased following their exposure to handling and
transportation  stress, the leukocyte count and Hb
values increased significantly (p< 0.05), while the other
haematological parameters increased but not significantly
The haematocrit, erythrocyte count,
leukocyte count and Hb value of the fingerlings of

after stress.
C. gariepinus decreased following exposure to handling
and transportation stress, while MCHC, MCH and
MCV increased after stress.

The 1mtial and final serum biochemistry of
fingerlings of 7. zillii and C. gariepinus exposed to
transportation and handling stress are summarized in
Table 2. The results show that the total protein of 7. zillii
fingerlings declined significantly (p<0.05) and their
globulin also reduced but not significantly, while albumin
and albumin-globulin ratio increased. However, the total
protein and globulin of the fingerlings of C. gariepinus
decreased while their albumin and albumin/ globulin ratio
increased after stress following their exposure to handling
and transportation stress.
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Table 1: Changes in haematology of T7 zillii and C. gariepiruis fingerlings exposed to transportation and handling stress (Mean+SFEm)

T. zZillii . gariepiniy

Parameter Tnitial Final Tnitial Final

Haematocrit (%) 20.07+0.07 19.00+0.02 20.78+0.02 19.30+0.07
Erythrocytes (x102 L71) 1.10+0.04 1.05+0.01 0.73+0.02 0.70+0.03
Haemoglobin (%o) 6.60=0.14° 14.80+0.71* 3.30+0.04 3.25+0.03
Leukocytes (x10° mm™) 1.294+0.12 4.20+0.17 1.80+0.35 1.72+0.14
MCV* (%) 181.7840.06 181.0640.95 200.93+0.31 213.72+0.42
MCH** (pg) 46.48+2.49 35.29+0.28 51.39+0.04 54.80+0.01
MCHCH**#* (%) 33.14+1.88 25.36+1.32 15.87+0.03 17.01+=0.04

+b: Mean values for each species with different superscripts differ significantly (p<<0.05)

*MCV- Mean Corpuscular Volume; #*MCH- Mean Corpuscular Haemoglobin,  *#*#*MCHC- Mean Corpuscular Haemoglobin Concentration

Table 2: Changes in plasma biochemistry of T. ziflii and C. gariepinus fingerlings exposed to transportation and handling stress (Mean+8Eim)

T zillii C. gariepinus
Pararmeter Initial Final Initial Final
Total protein (g/100 mL) 2.37£0.018 2.21+E0.07" 5.29+0.04 5.06+0.03
Albumin (g/100 ml.) 0.90+0.07 0.98+0.08 2.35+0.03 2.45+0.04
Globulin (g/100 ml.) 1.47+0.04 1.23+0.01 2.93+0.07 2.59+0.02
Albumin-Globulin ratio 0.61£0.02 0.80£0.15 0.78+0.02 0.96=0.04

*": Mean values for each species with different superscripts differ significantly (p=<0.05)

Table 3: Percentage change in haematology of fingerlings of 7 zillii and C. gariepinus exposed to transportation and handling stress (Mean+=SEm)

Parameter T, zZillii C. gariepinus
Haematocrit -5.01£0.25% -4.86+2.341%
Haemoglobin 124.2442.95% -1.40+3.60*
Erythrocytes -3.0143.19% -3.45+0.17%
Leukocytes 225.71+1.14* -4.70£0.38%

Mean corpuscular volume -0.99+3 77 1.47+1.70"
Mean corpuscular haemoglobin -23.9616,18" 2.39£3.26%
Mean corpuscular haemoglobin concentration -23.3343.32% 3.60+1.22%

* Significant means (p<0.05); ™ Non-significant means (p=0.05)

Table 4: Percentage change in plasma biochemistry of fingerlings of T, ziflii Table 3 shows the percentage change in

and . gariepiruy exposed to transportation and handling stress haematology parameters o £ fingerlings of T zillii and

ean+=SEm . . .
(A4 ) — — C. gariepinus exposed to transportation and handling
Parameter T zZillii C. gariepinus
Total Profein 5755045 45200197 stress. The results show that PCV, Hb, RBC, MCH
Globulin 13.27+ 2.00% 12370, 511 and MCHC inereased 7. zillii but decreased in
Albumin -3.8740.341% -5.3240.24 C. gariepinus, while WBC and MCV decreased in 7' zillii
Albumin/Globulin 19.75£0.42% 20.19+0.96% but increased in . gariepinus due to handling and

* Significant means (p< 0.05); ™ Non-significant means (p=0.05)

transportation stress.
The percentage change in plasma biochemistry of

Table 5: Percentage change in water quality parameters and mortality rate

of T zillii and C. gariepinus exposed to transportation and
handling stress

Parameter T, zZillii C. gariepinus
Tnitial temperature (°C) 28.00 28.00
Final temperature (°C) 29.00 30.00
(%) change in temp erature 340 6.60
Initial pH 7.37 7.39
Final pH 7.04 6.87
(%) change in pH 4.18 7.04
No transported 35.00 35.00
No dead 20.00 2.00
(%) mortality 57.10 5.70

fingerlings of 7. zillii and C. gariepinus exposed to
transportation and handling stress are shown in Table 4.
The results show that total protein and globulin increased
m 7. zillii but decreased m C. gariepinus following the
exposure of the fingerlings to handling and transportation
stress.

Table 5 shows the percentage change in water
temperature and mortality rate of 7. zilli and C.
gariepinus exposed to transportation and handling
change
transporting 7. zillii 1s lower than that of C. gariepinus

stress. Percent temperature of water for
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(3.40 vs. 6.60), but mortality rate of 57.10% recorded for
T. zillii fingerlings 1s higher than the 5.70% recorded
for the fingerlings of C. gariepinus.

DISCUSSION

The results of the present study revealed changes in
haematology and plasma biochemistry of fingerlings of
T. zillii and C. gariepimis exposed to transportation and
handling stress. Stress of handling has been shown to
produce haemoconcentration and that the haematocrit of
fish blood decreases after the stress of capture and
transportation [18]. The final haematocrit and erythrocyte
values reduced (20 wvs. 19%) and (1.10 wvs. 1.05),
respectively, but the Hb value mcreased followimng the
exposure of the fingerlings of 7. zillii to handling and
transportation stress.

These findings may be attributed to the exposure of
the fingerlings of 7. zillii to handling and transportation
stress. BErythrocyte value is a function of oxygen
absorption and transportation within a living cell and
depletion in the count may weaken and lead to death in
fish [19]. Since oxygen in blood depends on the iron
compound, haemoglobin, this that
respiration in fingerlings of 7. zillii might have been
umpaired. The final Hb concentration value of 14.80+0.71
recorded for fingerlings of 7. zillii 1s above the reference
mtervals of 7.0-9.8 reported by Hrubec et al. [20] for
cultured tilapia. This may be responsible for the relatively
high mortality (Table 5) recorded for the fingerlings of
1. zilhii.

Similarly, the final erythrocyte value recorded in this
study was below the erythrocyte range of 1.91-2.83 also
reported by Hrubec et al. [20]. Since the reduction in the
erythrocyte value may be due to destruction of the red
cells which might have resulted in the liberation of the Hb
content of the cells, the reduction in final values for blood
constants (MCHC, MCH and MCV) of the fingerlings of
7. zillii can be attributed to transportation and handling
stress since the Hb and erythrocytes are the components
utilized in the evaluation of the MCH. Although the final
MCH value was within the reference value reported [20].

The final haematocrit, erythrocyte and Hb values of
the C. gariepinus fingerlings exposed to transportation
and handling stress also decreased as observed in the
fingerlings of 7. zillii However, the mean final
erythrocyte value of 0.70 x 10" L' obtained for the
fingerlings of C. gariepinus in this study was within the
physiological range for catfish species

result shows

raised in
freshwater ponds i Nigeria [21]. The implication of this 1s
that, the fingerlings of C. gariepinus were still within the
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physiologically effective respiratory range, below which
the normal functioning of their respiratory mechanisms
would be sigmificantly impaired as observed in the
fingerlings of 7. ziilii.

The mcreased leukocyte value for T. ziflii in this
study might be due to the stress of handling and
transportation. White blood cell of fish or any animal
has been reported to be a function of the immunity and
the animal resistance to some vulnerable diseases [19].
The final leukocyte value for T. zillii increased while that
of C. gariepinus fingerlings did not in this study. The
final value of the total leukocyte observed in the
fingerlings of 7. ziflii was higher than the reference
interval of 0.22-1.55 x 10° mm (=21,559-154, 690/uL.) given
by Hrubec et al. [20], while the final value of the total
leukocytes for C. gariepinus was within the physiological
range of 1.00-4.30x10° mm— [21]. This result indicates
leukocytosis i the fingerlings of 7. zilfii wiuch has
been reported by Coles [2] as a consequence of tissue
destruction, irrespective of its cause. This result may lend
credibility to the hypothesis of red cell destruction in the
fingerlings of T. zillii earlier discussed in this study.

In plasma biochemistry of fingerlings of 7. zillii
and C. gariepinus exposed to transportation and
handling stress, the final values of total protein and
globulin decreased but there were increases m the values
of albumin and albumin-globulin ratios. Wedemeyer [22]
observed that stress due to capture, handling and
sampling, affect plasma proteins m fish and was linked
with increased secrettion of catecholamine, mcreased
concentration of adrenaline and nor-adrenaline m the
blood of rainbow trout (Salmo gairdreri) in response
physical disturbance. The reduction in the final
plasma total protein value may have implication on
the physiological activity and may be vital
immunosuppression of the fingerlings which may have
a strong negative impact on subsequent performance
of the fish.

The percentage changes mn the Hb values of the
fingerlings of 7. ziflii and C. gariepinus which were
significant may have fatal consequence on the respiratory
physiology of the fingerlings. However, a higher
percentage change in the Hb of T. zilfii compared to that
of C. gariepinus (124.24+£2.95 vs. -1.4043.60) might have
resulted in the higher mortality rate observed for T. zillii
(Table 5) exposed to similar handling and transportation

to

in

stress.

Similarly, the percent change in the leukocyte values
may indicate the level at which the immunity of the
fingerlings of the two species of fish might have been
compromised when exposed to stress of handling and
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transportation. The significant change in the leukocyte
values of 7. zillii fingerlings as compared to that of
C. gariepinus fingerlings (Table 3) revealed that the
fingerlings of 7. zillii are more sensitive and respond to
physical stresses than those C. gariepinus.

The percent change in the total plasma protein of the
fingerlings, which was sigmficant for 7. zillii also lend
credibility to higher susceptibility of this species to
physical stresses than of C. gariepinus which has been
hypothesized in this report.

CONCLUSIONS

This study has shown that in exposing fingerlings of
T. zillii and C. gariepinus to stress of handhng and
transportation, the physiological state of the fingerlings
were compromised, with the fingerlings of T. zillii more
susceptible than those of C. gariepinus. This may affect
the subsequent production performances of the fishes if
not mimmized.
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