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ACUTE TOXICITY AND HEMATOLOGICAL EFFECTS OF
MALATHION IN NIELE TILAPIA (OREQHROMIS NILOTICUS)

M.A. Danasoury and Laila Reda

Faculty of Agriculture, Suez Canal University

SUMMARY

The acute toxicity and hematological effects of malathion on ¢rganophosphorus
pesticide, were examined in Nile tilapia (Oreochromis niloticus), The 96 hr. LCgp 's
malathion was 3.8 ppm. Exposure of an adult fresh water fish to sublethal and
chronic levels (ranging from 1/6 LCsg to 2/3 LCsp) of malathion at intervals 48h,
96h., 15 and 30 days, each resulted in many alterations in the blood picture.
Malathion also decreased some blood parameters like total RBC count,
Haemoglobin, Haematocrite and Mean cell haemoglobin concentration {(McHc), Cn
the other hand increase was observed in total WBC count, mean cell volume {Mcv)
and mean cell Haemoglobin (McH) which was statistically {P<0.05) significant,
Possible reasons for these changes are discussed.

Keywords: Nile tilapia, malathion, haemaglobin, haematocrit, red blocd cells, white
bicod cells.

INTRODUCTION

The hazards of pesticides to fish are of great concern. In recent years, incidences of
fish mortality due to pesticides, industrial effluents, and sewage pollution have been
reported a number of times (Johnson, 1968, Mawdesley , 1971, Katz of a/, 1972 and
Coppage and Braidech, 1976). Pesticides have been found to be highly toxic not only
to fishes, but also to fish food organisms.

The susceptibility of the various fish species to a number of organophosphorus
insecticides is well documented (Sprague, 1871; Pimental 1871, Katz et al., 1872).
However, little attention has been paid to elucidate the blood-pesticide relationship in
fishes, particularly with reference to organophosphorus formulations. It is, therefore
desirable to extend work on sublethal and chronic effects of these toxic substances
on blood of the most important edible fish in Egypt {Oreochrouis niloticus).

In the present investigation an attempt is made to study the sublethal and chronic
effects of malathion (0.0 dimethyl phosphorothioate s- (1.2 dicarbonthoxy ethyl) on
hematological parameters of the Nile tilapia (Oreochromis nifoticus) fish,

This study examined the quantitative varlation in PCV (packed cell volume or
haematocrit), haemoglobin concentration blood (Hb), mean corpuscular haesmoglobin
concentration (McHc), red blood cell count (RBC), white blood cell count (WBC),
mean cell haemoglobin content (McH) and the mean celiular volume (MCV)
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The indiscriminate use of pesticides in agricultural operations adversely affects the
aquatip environment to a very great extent. This posses a great danger to freshwater
organisms including fishes.

MATERIALS AND METHODS

Nile tilapia (Oreochromis nitoticus) that averaged 50+2 g in weight and 16 cm in
length were obtained from Fish Research Center in Suez Canal University. Fish were
stocked and maintained during adaptation period (7 days) to laboratory condition in
dechlorinated tap water. The water of the aquarium was aerated continuously through
stone diffusers; connected to a mechanical air-compressor. Water temperature was
(27.7¢/°C). The pH was 7.51 = 0.08, and the salinity was (0.19%). Fish were
maintained under natural photoperiod conditions. Fish were fed with market artificial
feed formulated in the dry pelleted form, (25% protein, 58% CHO, 6% ether extract,
6% C. fiber, 7% mineral) miner daily feed rate was 1.4% of body weight (Bresch,
1971). Fish density was 10 fish per aquarium containing 60 liter water.

Acute Toxicity Of Malathion To Nile Tilapia (Oreochromis nifoticus)

The experiment was performed with apparent healthy, Nile tilapia fish after being
acclimatized to the laboratory conditions and were not fed two days before starting
and durated then for 96 hours test period.

A 96 hours bicassay was performed to determine LCsqg values, using a series of
malathion (57% active ingredient) concentrations, two replicates for each
concentration of pesticide were performed. Control check, which did not receive any
chemicals, was included. Dead fish were removed as soon as observed from the
aquaria to avoid deterioration and were recorded, after 96 hours from treatment.

The results of fish toxicity were analyzed by the probit analysis method of Finney
(1971) to determine the fish LCsg.

Eight fish (Oreochromis nifoticus) were exposed to sublethal concentrations 1/6, 1/3,
2/3 LCgp of the malathion as determined from toxicity experiment. The blood
parameters were measured after 48 hrs., 96 hrs., 15 days and 30 days.

Blood Samples

Individual fish was anaesthetized in 93 mg/l Ms222 (Sandoz) solution for bloed
sampling. Heparin at a concentration of 3 mg/ml blood was used as anticoagulant
(Barham ef al., 1979) and blood was obtained anaerobically by cardiac puncture The
sampling procedure did not exceed 3 min. '

Analytical Procedures

Blood for white blood cell (WBC) count, red blood cell (RBC) count and
haesmaoglobin (Hb) content was obtained by cardlal puncture with a 2.5 ml syringe and
21gauge needle previously rinsed with 10% sodium heparin.

Blood cell counts were estimated using an improved Neubauer haemocytometer
(Hesser, 1960). Haemoglobin was measured using the cyan-methaemoglobin
method (Snieszko, 1961).
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Haematocrit values were read with a microhaematocrit reader to avoid the swelling
of cells, which can occur in fish blood stored anaerobically, haematocrit was

determined completely within 15 mm after 15 minutes from sampling (Soivive, et al.,
1874),

Calculated Blood Variables

From the blood variables determined (Hb, PCV and RBC), mean corpuscular
haemaglobin concentration (McHc), mean corpuscular haemoglobin content (McH)
and mean cell volume (McV) were calculated according the methods of Dacie and
Lewis (1975},

The mean cell haemoglobin concentration (McHe) was determined by dividing the
haemoglobin concentration by the haematocrit. This measure was used fo asses the
amount of red cell swelling present (Milligan and Wood, 1982).

Averages of eight individual estimations were taken and the mean values of control
and experimental fishes, were subjected to statistical analysis using student’s test
described by Bailey (1965),

RESULTS AND DISCUSSION

Percentage of mortality was recorded after 96 hours, normal equivalent deviate
(mortality/log conc.) regression was obtained by the method of Finney (1971). In the
present study one formulated pesticides, malathion (57 E.C) was used to determine
the toxicity of this compound. Table (1) and Fig (1) represent the 96 hours LCgq value
of Nile Tilapia (Oreochromis niloticus), where the 86 h. LCsg's malathion was 3.8
ppm.

Table 1. Toxicity of malathion (cythion 57% EC) on Nile Tilapia Oreochromis niloticus
after 96 hr. according to Finney's (1971) method of analysis.

Toxicity Concentration (ppm)
LCyp 1.7

LCos 25

LCsq 38

LCg 8.8

Slop . 36

MLC 50 =103 115.1

MLCsgq: Molar LCsp = LCgp/molecular weight of compound.

Most organophosphorus compounds showed their toxic effects against the aquatic
system. Kumar and Ansari (1984) found that the LCsp values of malathion against
zebra fish at the different exposure times of 24, 48 and 96 hours, show a time
dependent decrease with increasing the exposure period. They reported that the LCsg
of 96 hrs. was 1.05 mg/l which was lower than results obtained with malathion.

In fact the toxicity and action of organophosphorus insecticides had been
investigated by O'Brien (1960). He demonstrated that the toxicity of phosphorothioate
insecticides depends on metabolic conversion into their corresponding oxygen
analogues.

Oxon malathion was more toxic inside fish because this compound was converted
to maloxon. Thus mortality mainty occurred due to accumulation of neurotransmitter
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substance (acetylcholine). Since the active site of hydrolyzing enzyme (acetyl-
cholinesterase) of the nerve cells is phasphorylated by dimethyl or methyl phosphate
This means that acetylcholinestrase (AchE) inhibitor probably causes death by
blocking neurotransmission in respiratory center of brain or neuro- muscular function
of respiratory

From Table (1) and Fig. (1) the results indicated that there was no difference
between the observed and calculated martality values,
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Figure 1. Toxicity of malathion aganist Nile Tilapia (Oreochromis niioticus)

Blood Parameters

Table (2) summarizes the examination of erganophosphorus insecticide “malathion”
both at sublethal for acute and chronic levels as a response on hematological
parameters of Nile Tilapia fish {Oreochromis niloticus) that in the blood picture.

Noticeable differences were observed in the hematological parameters of exposed
©O. niloticus. In control fish the total RBC count was (3.60 £ 0.11 x 108/mm3).

The total RBC count showed a significant {P< 0.05) decreasing trend with
increasing exposure time and concentration of malathion reported for indian cat fish
(Heteropneu fossillis) exposed to near 1/10 LCsq of malathion for 24, 48 and 72 hrs.
(Dutta et al, 1992). The reduction in RBC number may be due to microcytic or
normocytic anemia (Tuschiya 1979). In 30 days exposure the WBC count increased
(7.16 + 0.05 » 10%mm?3) with low concentration as compared with control (5.80 +
0.19 x 103/mm?3), whereas, in the high concentration of malathion there was a slight
increase (7.51 + 0.05 x 10%mm?%) in WBC count, The increase of WBC count may
be attributed to the response of fish to malathion exposure where malathion may
work as an antigen. The haemoglobin concentration in control was 7.51 + 0.42 g/100
ml which decreased to 7.31+0.05 7 14 + 0.05 and 6.89 + 0.09 g/100 ml during 48
hr. exposure for 0.64, 1,26 and 2.53 mg/ml concentration of malathion, respectively
This decreasing trend continued after 96 hr. 15, and 30 days. A similar decrease in
the haemaoglobin content of blood was noted in Nile tilapia exposed to fenitrothion by
Koundinya and Rama-murthi (1879). [n the present study the haemoglobin
concentration showed a decreasing trend with increasing concentration of malathion
and exposure time.
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These findings on (Orecchromis niloticus) are in partial agreement with the results of
other researchers (Dalela of @/, 1881; Mishra and Srivastava 1883; El-Domiaty 1987,
Gill ef af, 1991, and Dutta et al, 1992) This study showed the decrease in
haematocrit values in malathion-treated fish for all exposure both acute and chronic.
These decreased values may be attributed to disequilibrium of osmotic pressure
inside and outside the cells (Hanke 1980). McV significantly (P < 0.05) increased with
increasing exposure time, which may be caused by a reduction of RBC count, plasma
volume and red cell swelling. -

A similar decrease in haematocrit values in sumithion, treated fish (Cyprinus carpio)
has been reported by Tamura et al. (1964). However, Yasuda (1965) and Ishihara et
al. (1967) found that sumithion caused an increase in haematocrit values in carp.
Marked red cell swelling is present (Milligan and Wood, 1982).

Table (2) shows the mean of a decreasing trend of cell haemoglobin concentration
{McHc) with increasing concentration of malathion and exposure time. The (McHc)
was 20.20 + 0.35 after 30 days of exposure in the case of high concentration of
malathion as compared with control 28.01 + 1.65.

The lowered erythrocyte counts (RBC), haemoglobin concentration and elevated
mean cell haemoglobin concentration (McHc), indicate that the insecticides exerted
an effect similar to that of anaemia. Similar results have been reported by Eisler
(1967) for fishes exposed to methy! parathion,
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