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ABSTRACT

The function of blood is to maintain tissue stability by keeping the internal environment of the body constant. 
However, changes in the values of blood parameters take place in fish inhabiting water polluted with heavy metals. 
The objective of this study was to evaluate the sublethal effect of lead on red blood cell (RBC) and white blood cell 
(WBC) counts, hematocrit, hemoglobin, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and 
MCH concentration (MCHC) of Cirrhinus mrigala and Ctenopharyngodon idella exposed to 0.06 mg/l Pb and 0.04 
mg/l Pb, respectively, during 28 days exposure. Static bioassay method was employed for the study. Fingerlings were 
sampled for the selected parameters, on the 7th, 14th, 21st, and 28th days. Lead induced changes in the present study were 
a reduction in the RBC, WBC counts, hematocrit, and hemoglobin, and fluctuating MCV coupled with an increase in 
MCH and MCHC in both the species. MCV values of C. mrigala have showed an increase during the 7th and 14th days 
and subsequent decrease during the 21st and 28th days, while C. idella exhibited an intermittent rise and fall till the end 
of the exposure period. MCH and MCHC have increased in both species at all exposure periods.

1. INTRODUCTION

Metals are one of the pollutants which pose a potential hazard to the 
water bodies, and aquaculture ponds are no exception. The elements 
which pose the greatest risk are those that accumulate in the body. 
Fish have been used as bio-indicators of metal pollution since a 
long time, as their biochemical and hematological parameters are 
sensitive to heavy metals [1]. Lead is a non-nutritive trace metal. It 
is released into the aquaculture ponds by neighbouring chemical and 
fertilizer industries, ore refineries, the electroplating process, and 
fuel containing lead that leaks from fishery boats [2]. Lead ions enter 
the body of fish through gills, after binding to the mucous layer. It is 
also ingested along with food and water and is finally absorbed in the 
intestine [3]. After absorption, it is distributed particularly to the heart, 
liver, and kidneys. It also affects the immune system [4]. Studies with 
various fish species revealed that lead is neurotoxic, since it passes the 
blood–brain barrier. It causes changes in hematologic parameters, and 
structural deformations of tissues such as bones [5]. The concentration 
of metals in water and time of exposure, determines the alterations 
in hematological parameters causing both reversible and irreversible 

changes in the homeostasis of fish. Blood cell responses are important 
indicators of changes both within the body, as well as in the external 
environment of fishes. These changes depend on fish species, age, 
the cycle of sexual maturity of spawners, and diseases [6]. The 
primary stress responses, i.e., release of adrenalin and cortisol, trigger 
biochemical and physiological alterations called secondary stress 
responses [7]. The secondary responses of these early stages to lead 
can be evaluated by the measurement of secondary biochemical 
indicators such as variations in hematological parameters and red cell 
indices [8], which are non-invasive and permit regular check-up. A 
number of studies have been undertaken to investigate the effects of 
nutritive metals such as copper in carps, but only a few have been 
carried out with non-nutritive metals as lead, in carp fingerlings or 
juveniles under sublethal conditions. Studies on the effect of lead in 
fishes are restricted to the hematological parameters in tench Tinca
on short-term exposure to lead [8], hematological changes in common 
carp after short-term lead exposure [9], and biochemical effects of 
sublethal lead concentrations in common carp [10].

Cirrhinus mrigala and Ctenopharyngodon idella are commercially 
important carp fishes widely cultured in India. Hence, an attempt has 
been made to study the sublethal effect of lead on the red blood cell 
(RBC) and white blood cell (WBC) counts, hematocrit, hemoglobin, 
mean cell volume (MCV), mean corpuscular hemoglobin (MCH), and 
MCH concentration (MCHC) in fingerlings of both these species.
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