International Journal of Scientific & Engineering Research Volume 3, Issue 7, July-2012 1
ISSN 2229-5518

Impact of Curzate (fungicide) on Hematological
Parameters of Oreochromis mossambicus

Bhavika Desai and Pragna Parikh

Abstract: Curzate, a fungicide, is currently registered for commercial use in over 50 countries on more than 15 crops, creates serious threat to the
environment as well as target and non-target organisms like aquatic and land dwelling animals. The present investigation was carried out to study the
impact of the fungicide on the hematological parameters of fresh water fish Oreochromis mossambicus. Adult fish of nearly similar weight (25 + 1.9 g)
and length (15.5 + 1.2cm) were exposed to two sub lethal concentration i.e. 4.9 mg/l and 2.45 mg/l of Curzate for a period of 21 days. The hematological
analysis showed significant reduction in red blood cells (RBCs) count, hemoglobin (Hb) value, packed cell volume (PCV) and mean corpuscular
hemoglobin concentration (MCHC), while total white blood cells (WBCs) count, mean corpuscular volume (MCV) and mean corpuscular hemoglobin
(MCH) were significantly increased in the treated groups as compared the control group. The present study shows that Curzate causes alterations in

hematological parameters leading to physiological dysfunctions thus validating the toxic effect of the fungicide on the fish.
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1 INTRODUCTION

Agricultural pesticides are indispensable in
contemporary agriculture. They are beneficial by providing
reliable, persistent and relatively complete control against
harmful pests with less cost and effort [1]. Due to
injudicious and indiscriminate use of these agrochemicals
such as fertilizers, pesticides, insecticides and fungicides to
boost crop production with the sole aim of getting more
yield, water bodies like ponds, lakes, river and low lying
water areas are continuously getting polluted. Normally
these pesticides reach the aquatic environment through
surface run off, sediment transport from treated soil and
direct application as spray to water bodies to control the
inhabiting pests [2]. 1

These chemicals may be directly toxic, deteriorate
the water quality by changing its physico-chemical nature
and cause ecological imbalance leading to health hazards to
different types of aquatic organisms in general and fishes in
particular [3]. In extreme cases there are records of
catastrophic mortality of the entire aquatic biota [2].
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The use of agrochemicals in the field has the
potential to change the aquatic medium, affecting the
tolerance limit of aquatic fauna and flora, as well as
creating danger to the ecosystem. Ayoola (2008) has
reported that water pollution by pesticides is a serious
problem to all aquatic fauna and flora and to a considerable
extent even man. These agrochemicals adversely affect the
non-target organisms, especially fish which are one of the
most widely distributed organisms in an aquatic
environment and being susceptible to environmental
contamination may reflect the extent of the biological
effects of environmental pollution in waters [5].

Blood analysis is crucial in many fields of
ichthyological research and fish farming and in the area of
toxicology and environmental monitoring as possible
indicator of physiological or pathological changes in fishery
management and diseases investigation [6].
Haematological indices are very important parameters for
the evaluation of fish physiological status. The changes
depend on fish species, age, the cycle of the sexual maturity
of spawners, and diseases [7; 8 and 9]. In warm-blooded
animals, changes in the blood parameters, which occur
because of injuries or infections of some tissues or organs,
can be used to determine and confirm the dysfunction or
injuries of the latter i.e. organs or tissues. However in fish,
these parameters are more related to the response of the
whole organism, i.e. to the effect on fish survival,
reproduction and growth.

A vast amount of scientific information is available
on the pesticide toxicity on fishes but limited information is
available on the effect of these pesticides, in minute
concentration, on the physiology of haemopoietic system,
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thought to be most sensitive indicator towards
environmental pollutants. Therefore, the present study was
undertaken to assess and contribute to knowledge on the
haematological changes in fresh water fish, Oreochromis
mossambicus at different concentration of Curzate.

2 MATERIALS AND METHODS
2.1 Experimental design:

Fresh water fish Oreochromis
mosssambicus (15 + 2.6 cm and 24 + 3 g) were obtained
from a local pond of Baroda district and were acclimatized
under laboratory condition. They were kept in glass
aquaria containing 50 L of dechlorinated tap water.

30 tilapia fish were divided in 3 groups, 10 fish for each
group:

Group 1 served as control without any treatment of
fungicide.

Group 2 were treated with fungicide Curzate i.e. 4.9 mg/l
(LC50/10).

Group 3 were treated with fungicide Curzate i.e. 2.45 mg/l
(LC 50/ 20).

Constant amount of the test chemical and test
media were changed every 24 hours and the experiment
lasted for 21 days. The fishes were fed once in a day
throughout the duration of the sub-lethal toxicity tests.

2.2 Haematological estimation of fish:

Test organism was removed, from each tank for
blood analysis. About 4 - 5ml of blood was collected from
the caudal peduncle using separate heparinized disposable
syringes containing 0.5mg ethylene diamine tetra acetic
acid (EDTA) as anticoagulant; properly mixed and stored at
-20°C for haematological analysis. The blood was stored in -
4°C in deep freezer prior to analysis.

2.3 Blood Cell Count:
The red blood corpuscles (RBC) and White blood
corpuscles (WBC) were counted using haemocytometer

crystalline chamber using “Hayem’s” and “Turch’s”
diluting fluid, respectively.

Haemoglobin Estimation (HB) and Pack Cell Volume
(PCV):

They were analyzed in NIHON KOHDEN
Automated Hematology Analyzer (Celtics «, Japan).

Mean Cell Haemoglobin Concentration (MCHC):

This refers to the percentage of
haemoglobin in 100 ml of red blood cell. This was
calculated by dividing the haemoglobin content in g/dL by
the PCV % of red blood according to the formulae:

MCHC = HB/PCV*1000 g/dL

Mean Corpuscular Volume (MCV):

The value of the corpuscular volume was
calculated from the haematocrit value (PCV %) and the
erythrocyte count (106/ pL) using the formula

MCV =PCV*1000/ RBCs fL

Mean Corpuscular Haemoglobin (MCH):

Mean corpuscular Haemoglobin
concentration expresses the concentration of haemoglobin
in unit volume of erythrocyte. It was calculated from the
haemogobin value (HB) and from the erythrocyte count
according to the following formulae

MCH = HB/RBCs pg

Leucocyte differential count:
Leucocyte differential count was done
using Giemsa stain.

2.4 Statistical analysis:

Statistical analysis was performed using Graph
pad prism 5 software. The data was analyzed using two-
way ANOVA test. Results were presented as mean + SE.
The significance was set as P<0.05, P<0.01 and P<0.001.

3 RESULTS AND DISCUSSION

The changes of haematological parameters like,
RBC, WBC, Hb, PCV, MCV, MCH and MCHC in the fish
Oreochromis mossambicus both in control as well as
sublethal concentrations of Curzate exposed after 21 days
are shown in Table 1 and Fig: 1. The haematological
analysis revealed a highly significant reduction in Red
Blood Cell (RBCs) count from 1.807+0.006 106/ul in the
control fish to 1.523+0.013 106/pl and 0.938+0.014 106/pl in
the Low dose and High dose respectively. Also a significant
decrease was recorded in hemoglobin (Hb) from
7.475+0.030 g/dl in control to 5.922+0.111 g/dl and
4.457+0.287 g/dl in low dose and high dose respectively.
Haematocrit or PCV is essential in clinical haematology to
determine alterations in blood.

Red blood cell mass as measured by packed cell
volume (PCV) and Hemoglobin content (Hb) of exposed
fish groups showed a progressive decrease parallel to the
increasing concentration of the fungicide. Wahbi et al,
(2004) and Zaki et al., (2008) attributed the decrease in the
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RBC to heamolytic crisis that results in severe anemia in
fish exposed to heavy metals and herbicide respectively.
Furthermore, the reduction of RBC also leads to
development of hypoxic condition which in turn leads to
increase in destruction of RBC or decrease in rate of
formation of RBC due to non availability of Hb content in
cellular medium (Chen, et al., 2004). The damage of toxicant
on erythrocyte may be secondary, resulting from a primary
action of toxicant on erythropoietic tissues on which there
exist a failure in red cell production and or due to increase
in the erythrocyte destruction. These results are in
affirmative agreement with that investigated by Wahbi, et
al., (2004).

The values of MCV in the experimental groups
showed significant increase (p<0.01), MCH values showed
significant increase at high dose (p<0.001) and at low dose
(P<0.01) respectively. MCHC values showed insignificant
decrease at low dose and a significant decrease at high dose
(p<0.01). The MCV, MCH and MCHC values are
completely dependent upon the factors of PCV, RBC count
and haemoglobin concentration. In the present study, the
PCV, RBC and hemoglobin concentration is completely
altered. So indirectly the values of MCV, MCH and MCHC
were affected. In the present study the decreased PCV
values with increased MCV and MCH associated with
decreased MCHC values could probably due to stress
induced by the fungicide and confirms the occurrence of
haemolytic anemia in experimental fish which exaggerates
further disturbances in haemopoietic activities of fish.
Similar finding were also observed by a number of studies
in different fish [12, 13, 14 and 15].

Total WBCs count was significantly increased from
11.31 +£0.184 103 /uL in control fish to 13.09 + 0.657 103 /uL
and 1548 + 0.213 103 /uL at low dose and high dose
respectively. Associated with the increase in total WBC
count was a noticeable percentage increase in small
lymphocytes (S.L) and neutrophils (Nt). WBCs are
important cells in the immune system, because of their
main defensive function. The WBC will respond
immediately to the change in medium due to xenobiotic
transformation [16]. During exposure period of curzate the
WBC counts got enhanced, indicating that the fish can
develop a defensive mechanism to overcome the toxic
stress. Our studies are in agreement with Lovell and
Jantrarotai,(1991); Nanda, (1997); Wahbi, (1998); Hymavathi
and Rao, (2000); Lebelo, et al.(2001); Hassen, (2002) and
Joshi, et al., (2002). .

Examination of Giemsa stained blood
smears of control fish showed well developed erythrocytes
and neutrophil (Nt) with bilobed nucleus, (fig: 2 A) while
examination of Giemsa stained blood smears of treated fish

showed increased number of lymphocytes and neutrophils
with associated morphological alterations similar to clinical
features of neutrophilia and lymphocytosis. It is indicative
of compensatory and defensive reaction to the toxicant in a
dose dependent manner. (Fig: 2 B and C).

The measurement of hematological parameters,
which are used in this study, has provided valuable
information which can contribute to the applied and basic
research needs of aquatic toxicologists in the assessment of
fish health and in monitoring stress responses. The present
study suggests that the perturbations in the blood indices
are a defense reaction against curzate toxicity. Whether
these changes reflects compensatory mechanisms in the fish
or biochemical results of the toxic action of the fungicide
remains to be elucidated. Further biochemical and
histomorphometry studies are required and will help in
understanding the metabolic alterations.
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Figure: 1. Graphical representation of Blood indices in Control as well as treated fish.
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Table: 1. Blood indices in Control and treated fish.

Concentration mg/l

Parameters Control Low Dose High dose
(0 mg/l) (2.45 mgl/l) (4.9 mg/l)

RBCs 10° /uL 1.807+0.006 1.523+0.013*** 0.938+0.014***
HB g/dL 7.475%0.030 5.922+0.111*** 4.457+0.287**
PCV (Htc) % 24.50+0.063 20.47+0.069*** 16.04+0.505***
MCV fL 135.0+£1.00 148.2+0.881** 170.2+2.557***
MCHC g/dL 30.45+0.028 30.27+0.088 29.37+£0.074**
MCH pg 41.66+0.172 45.67+0.346** 51.15+1.011***
Total WBC 10° /uL 11.31 £0.184 13.09 £ 0.657* 15.48 + 0.213***
Small Lymphocytes % 65.82 £ 0.745 67.42 £ 0.144* 68.88 + 0.170***
Large lymphocytes % 11.03 £0.051 10.20 £ 0.152** 7.798 £0.170***
Neutrophils % 18.02 + 0.063 19.01 £ 0.129** 21.46 +0.158**

***Significant p < 0.001; **Significant p <0.01; *Significant p< 0.05; £ S E

Fig: 2 Pathological observations of blood smear of curzate treated fish
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Fig 2 A shows well developed erythrocytes and neutrophil (1) with bilobed nucleus, Fig 2 B and C

shows increased number of lymphocytes and neutrophils with associated morphological alteration (7).
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