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SUMMARY

Studies on the haematological response of the fresh water fish Oreochromis niloticus exposed to pig
effluent were conducted in 1998 to determine the effect of various concentrations of the effluent on
haemoglobin (Hb), haematocrit (Ht), red and white blood cells (RBC and WBC). It was observed that as
the concentration of the effluent increased beyond 25 ppt, the water become toxic resulting in hypoxia.
There were increased fin/tail and opercular movements at high concentrations and low feed intake. The
blood parameters initially increased but after the 25ppt concentration the value decreased significantly

(P>0.05).
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INTRODUCTION

Haematological analysis provides a quick
screening method for assessing the health of
a fish, as changes in the blood parameters
are often quick response to environmental or
physiological stress (Blaxhall, 1972, Mc
Leavy, 1973, Hickey, 1976, Chakrabarty
and Banerjee, 1988). The range of these
stressful effects include alteration in feeding
strategies, reduced swimming activity, and
low rate of reproduction (Little et al., 1985).
Osmoregulation may be disturbed (Lewis
and Lewis, 1971) and there may be
respiratory distress (Hughes, 1981) or
outright tissue damage may occur (Tort ef
al., 1984; Tort and Torres, 1988., Annune et
al., 1994). Haematological parameters are
easier to measure and can provide an
integrated measure of the physiological
status of any animal. Blood is involved in
respiration, defense mechanisms and
movement of nutrients and metabolites.
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Thus any change in the blood parameter will
affect the efficiency of the fish.

Although Nigeria is an oil producing
country, it cannot neglect agriculture. With
an increase in population, and available land
being fragmented into parcels for
industrialization, many farmers have
adopted an integrated approach. In an
integrated farming system a combination of
different farming practices are incorporated
into one system as only one of several
potential strategies, which can help alleviate
hunger, employment and poverty. The
objective of this study is to determine any
changes in the haematological values of fisix
exposed to pig effluent.

MATERIALS AND METHOD

Live specimens of Oreochromis niloticus
with total length of 16.40 to 17.5 with a

mean length of 16.9cm + 0.32cm weighing
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164.4 to 198.8g with a mean weight of
181.8g + 16.5g were obtained from the fish
farm of the Michael Okpara University of
Agriculture Umudike using a dragnet. The
fish were held in a large glass tank with
aeration using an aerator for acclimation
(Plate 1).

Plate 1: Acclimatization tank with aerator

Fish were fed with 25% crude protein feed,
formulated in the University, for 2 weeks
before the experiment. The fish were fed
twice a day, in the morning and in the
afternoon, at 5% biomass of the weight of
fish sampies. This therefore necessitated
change of water every 2 days during the
acclimation period. Fish were not fed during
the test period. Eighteen glass aquaria of
size 35x25x30 cm with 15 litres of borehole
water were used in the experiments (Plate
2). A screening test was carried out in order
to determine the various concentrations to be
used. Based on this, five concentrations of
10ppt, 15ppt, 25ppt, 30ppt, and 40ppt
respectively with 3 replications and control
were then prepared from the stock solution.
The stock solution was obtained by
dissolving 100g of the solid (pig) effluent
from the University piggery farm in
1000mls of water which gave a hundred
parts per thousand (ppt) of effluent stock
concentration.
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Plate 2: Experimental set up with glass
aquaria and fish samples

Five acclimated fish were released into each
aquarium containing different
concentrations of the pig effluent as well as
in the control. All tests were done at room
temperature. Fish mortality at various
intervals was recorded; also tail fin beat and
opercular beat per minute of the fish were
noted in each concentration.

The water was renewed every 2 days to
maintain the strength of the effluent and the
level of dissolved oxygen. The pH was taken
twice a day. Blood samples were collected
from the fish by puncture of the caudal
artery. The haematocrit was measured in
capillary tubes filled with blood and
centrifuged in a haematocrity centrifuge for
15 minutes at 2000 RPM. The haemoglobin
was measured with a spectrophotometer.
The red blood cell count (RBCC) was
performed with a Neubauer counter using
Hayem’s fluid (Conroy and Hermon, 1570)
while the white blood cell count (WBCC)
was carried out using Turk’s solution as the
diluent. The mean corpuscular volume
(MCV), mean corpuscular haemoglobin
(MCH) and mean corpuscular haemoglobin
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concentration (MCIIC) were calculated
according to Tort and Torres (1988) and
Annune et al. (1994).

Statistical Analysis of variance (ANOVA)

was used to determine the significance of

mean difference of the various blood
parameters for the different concentrations.

RESULTS AND DISCUSSIONS

The mean values of the haematological
parameters obtained from the fish in the
control and in the various concentrations of

Various results were obtained for the tail fin
beat and opercular beat per minute for the
different concentrations. Tail {in beat per
minute  was higher in the various
concentrations than that of the control,
although the increase at 10ppt and 1Sppt
concentrations were still within the range as
compared with that of the control (20 beats
per minute). Also the opercular beat was
higher in the different concentrations than in
the control.

The value of the control was found to be
22.5 beats per minute (Figs. 1 and 2).

effluent are shown in Table I. Although the
blood indices varied significantly (P<0.05)
they did not follow any regular pattern.

TABLE I: Mean haematological values of Oreochrontis niloticus exposed to pig effluent

Parameter Control . 10ppt 15ppt 25ppt 30ppt 40ppt
Haemoglobin (g/100ml)  6.7+0.09 6.81+1.83 7.93+1.33 8.46+1.25 6.3240.18 5.26+1.25
Haematocrit (%) 20.3+0.26 20.43+1.65  26.19£1.98  28.0841.28 19.96+2.65  14.78+0.15
RBC oelt mn! x107) 730.1541.32 752.3240.1  832.0430.1  964.3240.32  132.32+1.34 620.31£0.11
WBC (cell mm' x10) 46.4+1.03 48.36£1.33  48.3140.32  52.35£1.32 39.36+0.32  24.3+0.03
MCV (mm-*) 279+1.06 271.6841.01  314.77+1.41  291.1940.41 247.85+0.5  231.1940.32
MCH (pg) 92.6+0.31 90.611£0.45  95.30+0.73  87.73%6.34  78.48+3.61  82.28%1.52
MCHC (g/100ml) 33.17+0.19  33.3320.34  30.27£1.0 ° 30.12+4.30  31.6741.36  35.59+0.18

Abnormal behaviour such as restlessness,
sudden quick movements, gulping of air,
increased opercular activities, loss of
balance and finally death were similar to the
observations of Rahman et «/. (2000). These
behaviours suggested respiratory
impairment, probably due to the effect of the
effluent on the gills and general metabolism.
This agrees with the findings of Kela et al.
(1979), Duncan and Strock (1983) on their
use of molluscidal formulations.
Haematological values of fish have a
relationship with energetic, respiratory and
defense mechanism. The behaviours agree
with the response of the haematologic
parameters as shown in Table 1. \

Mo of beats/min.

Fig. 1: Tail fin beats per min.
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tig. 2: Opercular beats per min.

Changes in the blood parameters often are
quick response to environmental or
physiological changes (Mc Leavy, 1973;
Annune and Ahuma 1999). In this study,
haematological values increased
significantly (P<0.05) up to 25ppt but
subsequently reduced (P<0.05). Fish fed on
the pig effluent in lower concentrations had
high blood wvalues, but at higher
concentrations of 30ppt and 40ppt the pig
effluent was toxic and dissolved oxygen

: . conient was' lowered. This led to hypoxia

and severe stress and increased tail fin beat
and opercular beat. Since the fish were
stressed, they avoided feeding. Poor feeding
will affect haemopoeisis, hence a low Hb,
and RBC. The finding is in agreement with
Smirnova (1979). Flos et al. (1987) reported
that the feeding pattern of fish decreased
following  intoxication.  Joshi  (1980)
suggested that developing gonads through a
gradual decreasing space in the abdominal
cavity depletes feeding in female fish. The
pig effluent contained a lot of protein, which
enhanced the haematological values initially
(up to 25ppt). On inquiry, it was noted that
the pigs were fed mainly on spent grain and
soya-bean meal, which may have
contributed to the effluent enriching the
water,
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In an integrated far of fish and pigs, it will
therefore be necessary to determine the
threshold value of the pig effluent so that the
fish will not be intoxicated by excess
effluent.
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