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ABSTRACT
The haematological parameters of Mughil cephalus were investigated after exposing the fish to the sublethal
concentrations of (1/10, 1/30 of 96h LC50) monocrotophos. The 96h LC50 value of the monocrotophos during acute
exposure was found to be 0.0038 ppm. Exposure of the fish to monocrotophos showed a significant decrease in RBC and
haemoglobin (Hb) content at the end of 30th day as compared to control whereas the WBC increased significantly, with the
increase in exposure periods.
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INTRODUCTION

MATERIALS AND METHODS

Fishes are one of the most widely distributed organisms in
an aquatic environment and being susceptible to
environmental contamination may reflect effects of
environmental pollution in water (Ramesh et al., 2009).
Haematological indices are very important diagnostic tools
for the evaluation of pathological status or stress due to
pollutants and environmental fluctuations in fishes
(Vosyliene, 1999). McCay (1931) first demonstrated that
alterations in blood and damage to hemopoietic tissues in
fish can be associated with pathological conditions related
to water borne pollutants. The blood was affected prior to
the onset of more striking changes in fish exposed to
various contaminants (Halsband & Halsband, 1963). The
fact that the changes in fish blood, prior to the onset of
more striking morphologic and physiologic changes can be
indicative of unfavourable aquatic medium has been
demonstrated by Eisler & Gardner (1973). The
haemotology of fish is often sensitive to pollution induced
stress (Al Asgah et al., 2015; Ayoola & Dansu, 2014;
James et al., 2009) and (Khalesi et al., 2017). Hence, the
present study was designed to explore the sublethal effects
of monocrotophos on the haematological parameters of
Mugil cephalus under laboratory condition.

Mugil cephalus were collected from Agniar estuary,
southeast coast of Tamilnadu. The fish were exposed to
different concentrations of monocrotophos and mortality
was observed for 96 hr. A static renewable bioassay
method was adopted for the determination of 96 hr median
lethal concentration (Sprague, 1973). Probit analysis was
followed for the calculations of 96 h LC50 (Litchfield &
Wilcoxon, 1949).
The fish were removed from each experimental group
and blood was collected, by cutting the caudal peduncle, in
a test tube containing 6% EDTA as an anticoagulant.
Haematological parameters were estimated according to
routine clinical method (Branda et al., 1978) RBC and
WBC were counted by using an improved Neubauer
counting chamber. Haemoglobin was used to determine the
haemoglobin content of the blood.
RESULTS AND DISCUSSION
Blood plays a decisive role in the regulation of life
processes. To function properly, an organism must be
capable of keeping its blood composition relatively
constant under normal conditions. The blood plays an
integrated and inevitable part in all immune system
(Zeeman & Brindley, 1981).
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Haematological parameters are related to responses of the
organism to the changing environmental conditions and
therefore can be used to screen the healthy state of fish
submitted to the toxicant (Gill & Pant, 1981). In the present
study, Mugil cephalus exposed to monocrotophos in RBC,
Hb and significant increase in WBC count (Figure 1- 3).
The erythrocytes of Mugil cephalus were almost oval in
shape and their total count of blood showed decreasing
trend in the treated fishes compared to the control. The
percent decrease in RBC number were -3.91, -9.69,-17.08

and -14.05, -30.04, -49.71 at 10, 20 and 30 days of 10%
and 30% sublethal concentrations of exposure respectively.
Similar decrease in RBC number was observed by
investigators in different species such as Labeo rohita
fingerlings exposed to sublethal concentration of
quinalphos (Das & Mukherjee, 2000), Tilapia zilli exposed
to aluminium (Alwan et al., 2009), Mugil cephalus to
copper (James et al., 2009) and Garra gotyla gotyla to
manganese (Sharma & Langer, 2014).
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Figure 1. RBC of Mugil cephalus under sublethal concentrations of Monocrotophos.
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Figure 2. WBC of Mugil cephalus under sublethal concentrations of Monocrotophos.
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Figure 3. Hb of Mugil cephalus under sublethal concentrations of Monocrotophos.

Lates calcarifer to cadmium and mercury (Chezhian et al.,
2012).

White blood corpuscles donot contain any pigment and
are colourless. The most important function of these
leukocytes is the defense of the body against infection. If
the animal is exposed to infection or to any other foreign
antigen, proliferation of the WBC is conspicuous. In the
present study, the number of leucocytes found to the
increased in treated groups compared to control. The
present increases were 17.76, 27.39, 50.69 and 28.58,
39.51, 65.03 at 10, 20 and 30 days of 10% and 30%
sublethal concentration exposure respectively. The increase
was statistically significant. Goel & Agrawal, (1984)
observed an increased leucocytes in alachlor exposed
Clarias batrachus. Similar observations were also in
Channa punctatus exposed to thioacetamide (Saxena &
Parashari, 1983), Oreochromis mossambicus to lindane
Badis bunchanani to cadmium sulphate (Rao & Sarma,
1982), Channa punctatus to acid stress (Dheer et al., 1987).

In the present study the decrease in the total number of
RBC and Hb content were observed in the monocrotophos
treated fishes. It indicates the anaemia condition of the fish.
Anaemia is due to a decreased rate of production or
increased loss of red blood cells. This agrees with the
results in hypochromic microcytic anaemia which was
attributed to deficiency of iron and its decreased utilization
of the Hb synthesis (Natarajan, 1981) and (Javed &
Usmani, 2015). Contrary to observation of decrease in RBC
and Hb, there was an increase in the number of WBC in
monocrotophos treated fishes at all periods of exposure
than the normal fishes. (Lone & Javaid, 1976) reported the
same observations of increase in the number of WBC in
Clarias batrachus. This increase in the number of WBC
may play a part in the immunological defense systems
during exposure to monocrotophos and appears to be
associated with increased circulatory levels of granulocytes
which are known to be responsible for phagocytosis
(Britton, 1963). This suggests the development of a certain
degree of tolerance during monocrotophos stress condition.

The observation revealed that sublethal concentration
of monocrotophos causes decrease in percent were -12.19,23.87,-36.28 and -22.72,-44.39,-61.37 at 10, 20 and 30
days of 10% and 30% sublethal concentrations exposure.
The decreased Hb content was observed in many
investigators(Gill & Pant, 1981)found decrease in the Hb
content of Puntius conchonius exposed to sublethal
concentration of mercury. The significant decrease in Hb
percentage was also in Channa striatus exposed to
Metasystox (Natarajan, 1981), Channa punctatus exposed
to malathion (Pandey et al., 1987), Rasbora daniconius to
sodium lauryl sulphate (Nayak & Madhyastha, 1980),
Sarotherodon mossambicus to sublethal concentration of
sumithion and sevin (Koundinya & Ramamurthi, 1980),
Channa punctatus to thioacetamide (Saxena & Parashari,
1983), Oreochromis mossambicus to copper sulphate
(Lalitha et al., 1988), Labeo rohita to quinalphos (Das &
Mukherjee, 2000), Tilapia zillii to aluminum (Alwan et al.,
2009), Mugil cephalus to copper (James et al., 2009) and

CONCLUSION
From this experiment it can be calculated exposure of fish
to sublethal concentration of monocrotophos for 10, 20 and
30 days caused alteration in heamatological parameters.
RBC and Hb percentage continuously decrease as numbers
of exposure days in monocrotophos were increase.
Incontary WBC was increased. Erythrocytes also show
many abnormalities in their structure after long period of
exposure. Changes are more intense in long period of
exposure and no recovery takes place even after long
period of exposure in low concentration of monocrotophos,
which in turn affects oxygen carrying capacity of blood and
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ultimately physiology of fish. These alterations may be due
to inhibitory effect of monocrotophos on enzyme system or
due to stress. So it concluded that haematological
parameters are the most sensitive parameters and can be
used as indicator to show intensity of stress in fish exposed
to different toxicants or for detecting period of toxic
exposure in environment. Therefore it is suggested that use
of such types of pesticides, herbicides, fungicide control,
agricultural pests and weeds should be judicious and
controlled.

stress in an air‐breathing freshwater fish, Channa
punctatus Bloch. Journal of Fish Biology, 30(5), 577588.
Eisler, R., & Gardner, G.R. (1973). Acute toxicology to an
estuarine teleost of mixtures of cadmium, copper and
zinc salts. Journal of Fish Biology, 5(2), 131-142.
Gill, T., & Pant, J. (1981). Effect of sublethal
concentrations of mercury in a teleost Puntius
conchonius: biochemical & haematological responses.
Indian Journal of Experimental Biology, 19, 571-573.

ACKNOWLEDGEMENT

Goel, K., & Agrawal, V. (1984). Alachlor toxicity to a
freshwater teleost Clarias batrachus. Current Science,
53 (19),1051-1052

The authors thankful to Secretary, principal and the Head
of Department of Zoology, Khadir Mohideen College for
their support, provided laboratory facilities and the first
author thanks to University Grant Commission (UGC),
Hyderabad for sanction the MRP (6964/16) to carry out the
work successfully.

Halsband, E., & Halsband, I. (1963). Veranderungen des
Blutbildes von Fischen infolge toxischer Schaden.
Archives Fisch Wiss, 14, 68-65.
James, R., Sampath, K., Nagarajan, R., Vellaisamy, P., &
Manikandan, M.M. (2009). Effect of dietary Spirulina
on reduction of copper toxicity and improvement of
growth, blood parameters and phosphatases activities
in carp, Cirrhinus mrigala (Hamilton, 1822). Indian
Journal of Experimental Biology. 47(9), 754-759.

REFERENCES
Al Asgah, N.A., Abdel Warith, A.W.A., Younis, E.S.M., &
Allam, H.Y. (2015). Haematological and biochemical
parameters and tissue accumulations of cadmium in
Oreochromis
niloticus
exposed
to
various
concentrations of cadmium chloride. Saudi Journal of
Biological Sciences, 22(5), 543-550.

Javed, M., & Usmani, N. (2015). Impact of heavy metal
toxicity on hematology and glycogen status of fish: a
review. Proceedings of the National Academy of
Sciences, India Section B: Biological Sciences, 85(4),
889-900.

Alwan, S., Hadi, A., & Shokr, A. (2009). Alterations in
hematological parameters of fresh water fish, Tilapia
zillii, exposed to aluminum. Journal of Science and its
Applications, 3(1), 12-19.

Khalesi, M., Abedi, Z., Behrouzi, S., & Eskandari, S.K.
(2017). Haematological, blood biochemical and
histopathological effects of sublethal cadmium and
lead concentrations in common carp. Bulgarian
Journal of Veterinary Medicine, 20(2).

Ayoola, S., & Dansu, F. (2014). The Impact of heavy
metals on haematological parameters and enzymatic
activies in
Chrysichthys nigrodigitatus and
Pythonichthys macrurus. World Applied Sciences
Journal, 31(5), 794-800.

Koundinya, P., & Ramamurthi, R. (1980). Effect of sublethal concentration of sumithion and sevin on certain
haematological values of Sarotherodon mossambicus
(Peters). Current Science, 49(16), 645-646.

Branda, R.F., Moldow, C.F., MacArthur, J.R., Wintrobe,
M.M., Anthony, B.K., & Jacob, H.S. (1978). Folateinduced remission in aplastic anemia with familial
defect of cellular folate uptake. New England Journal
of Medicine, 298(9), 469-475.

Lalitha, S., Chandramouli, G., & Manoharan, P. (1988).
Spectroscopic
investigation
of
intermolecular
interactions in dithiolate complexes of nickel.
Inorganic Chemistry, 27(8), 1492-1498.

Britton, J.L. (1963). The word problem. Annals of
Mathematics, 16-32.
Chezhian, A., Senthamilselvan, D., Suresh, E., &
Ezhilmathy, R. (2012). Toxic effects of heavy metals
(cadmium plus mercury) on haematological parameters
and DNA damage in Lates calcarifer. Journal of
Toxicology and Environmental Health Sciences, 4(9),
156-161.

Litchfield, J.A., & Wilcoxon, F. (1949). A simplified
method of evaluating dose-effect experiments. Journal
of Pharmacology and Experimental therapeutics,
96(2), 99-113.
Lone, K., & Javaid, M. (1976). Effect of sublethal doses of
DDT and dieldrin on the blood of Channa punctatus
(Bloch.). Pakistan Journal of Zoology, 8(2), 146-149.

Das, B., & Mukherjee, S. (2000). Sublethal effect of
quinalphos on selected blood parameters of Labeo
rohita (Ham.) fingerlings. Asian Fisheries Science,
13(3), 225-233.

McCay, C. (1931). The hemoglobin and total phosphorus in
the blood of cows and bulls. Journal of Dairy Science,
14(4), 373-378.

Dheer, J., Dheer, T., & Mahajan, C. (1987).
Haematological and haematopoietic response to acid

4

Sathick et al.

Int. J. Zool. Appl. Biosci., 3(4), 327-331, 2018

Natarajan, G. (1981). Changes in the biomodal gas
exchanges and some blood parameters in the air
breathing fish. Channa striatus (Bleeker). Current
Science, 50(1), 42-44.

Rao, C., & Sarma, S. (1982). Cytological shift between
lymphocytes and thrombocytes in the freshwater fish,
Badis buchanani. Current Science, 51, 947.
Saxena, O., & Parashari, A. (1983). Thioacetamide causes
increase in leucocytes in Channa punctatus (BL.).
Current Science, 52(7), 319-320.

Nayak, R., & Madhyastha, M. (1980). Preliminary studies
on the effects of a detergent on the blood cells of
Rasbora daniconius (Ham.). Paper presented at the
Proceedings of the All India Symposium on
Environmental
Biology,
December
27-29,
1977/sponsored by the University Grants Commission
and the University of Kerala. Environment and
Ecology (Kalyani), 34, 521-523.

Sharma, J., & Langer, S. (2014). Effect of manganese on
haematological parameters of fish, Garra gotyla
gotyla. Journal of Entomology and Zoology Studies,
2(3), 77-81.
Sprague, J. (1973). The ABC's of Pollutant Bioassay Using
Fish Biological Methods for the Assessment of Water
Quality. American Society of Testing Materials
International, 6-30.

Pandey, B., Chancjal, A., & Singh, M. (1987). Effect of
Malathion on oxygen consumption and blood of
Channa punctatus (Bloch). Indian Journal of Zoology,
27, 95-100.

Vosyliene, M.Z. (1999). The effect of heavy metals on
haematological indices of fish (Survey). Acta
Zoologica Lituanica, 9(2), 76-82.

Ramesh, M., Srinivasan, R., & Saravanan, M. (2009).
Effect of atrazine (Herbicide) on blood parameters of
common carp Cyprinus carpio (Actinopterygii:
Cypriniformes). African Journal of Environmental
Science and Technology, 3(12), 453-458.

Zeeman, M., & Brindley, W. (1981). Effects of toxic agents
upon fish immune systems: a review. Immunologic
Considerations in Toxicology, 2, 1-60.

5

