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Introduction 

Environmental change poses a range of problems for 

species that vary between site and species. Abilities to cope 

with change differ from individual to species levels. Research 

showed that invertebrate has abilities to cope with it but  

focused  primarily on temperature change, but other 

environmental factors including humidity, precipitation and 

wind flow patterns on land and ocean currents and local 

salinity in the sea are also likely to be affected [1,2]. We are 

clearly still in the early stages of understanding how biotas 

around the world will or can respond to change, but such 

evaluations are essential for the mitigation of deleterious 

effects, both for animals and the environment. 

Molluscs have myogenic hearts, the rhythmic contractions 

of which are the result of the pacemaker activity of specialized 

cardiac muscle cells (Prosser 1973). Cardiac activity can be 

modified in response to numerous internal and external stimuli 

such as temperature, state of hydration and tactile stimulation. 

This modulation can involve direct effects on the heart 

musculature or may be mediated by the central nervous system 

(CNS). CNS modulation occurs via central cardioregulatory 

neurons which synapse on heart muscle fibers and modify the 

frequency and force of contraction (Krijgsmanand Divaris 

1955). Peripheral modulation,which does not involve the 

CNS, can occur when the cardiac muscle cells respond 

directly to changes in the internal environment (Irisawa 1978). 

The ingestion of food has numerous effects on an animal, 

including an increase in oxygen consumption and metabolic 

rate (Prosser 1973). 

Bivalves’ heart is innervated from cerbrovisceral 

connective on each side so that the cardiac nerve enters the 

heart via each auricle. There are no innervations through aorta 

and rectum (Jones 1983). Molluscan heart muscle has been a 

widely used physiological preparation .Since, before the turn 

of the century. While part of this popularity may be attributed 

to the abundance of suitable specimens, another reason is that 

molluscan heart provides a convenient model of vertebrate 

heart; in both cases, excitatory and inhibitory nerve cells 

modulate both the rate of a myogenic pacemaker and the 

strength of contraction. Recent evidence suggests that this 

similarity may be extended to include hormonal mechanisms 

of control (Greenberg and Price, 1978).The effect of food 

intake on cardiac activity has been investigated in the marine 

opisthobranch, Aplysia californica, by Dieringer et al. (1978) 

and the terrestrial pulmonates Deroceras reticulaturn (Duval 

1983) and Limax rnaximus but there is little information on 

studies on freshwater bivalves mussels in relation to external 

factors its impact on heart beat and morphomertic studies  , 

hence the present investigation has been undertaken in 

freshwater bivalve mussels Lamellidens corrianus, from 

Nandrabad pond.  

Material Methods 

The adult freshwater bivalve mollusc, Lamellidens 

corrianus 95 -110 mm in shell length were collected and were 

the stocked in reservoirs water in laboratory for about 2-3 h. 

and immediately after bringing the animals to laboratory , the 

shells were brushed to remove the fouling algal mass the mud 

and other waste material. The bivalves were acclimatized in 

laboratory conditions and subsequent experimentation without 

food. The heart beat rate and morphological studies was 

determine in each season summer, monsoon , post-monsoon 

and winter season .A variety of methods have been utilized to 

record the cardiac activity of intact or semi-intact molluscs. 

The simplest is direct visual observation, either through a hole 

in the shell or through the skin overlying the pericardium 

(Feinstein et al., 1977). 

To determine the rate of heart beats of the individual 

animal of the shell length 95-110 mm, a window was made at 

the umbo region just above the heart of with the help of 

hacksaws region just. A special care was taken to avoid any 

type of heat stock to the animal and injury to the pericardium. 

The individual animals were placed in continuous flow of 

water. The number of heart beats per minutes was counted 

after the lapse of 5-8 minutes and again after 15 minutes..The 

average value is calculated for statically analysis. 
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ABS TRACT 

Bivalve and gastropod molluscs undergo large changes in external environmental 

conditions, as well as in internal state. Cardiac responses to these changing conditions 

have been recorded in a variety of species. There is a general tendency for heart rate, and 

presumably cardiac output, to increase in response to situations that would increase the 

load on respiratory and excretory systems. Changes in molluscan heart function in many 

cases appear not to be mediated directly by cardiac nerves, but rather by such in direct 

mechanisms as changes in blood constituents or mechanical, homodynamic affects the 

endogenous factors but the change in exogenous factors to affects the cardiac response. 

In the present investigation the heart beat rate was maximum in monsoon and minimum 

in winter season which has been correlated with few environmental factors.                                                                                
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Result and Discussion 

The result of heart beats are given in (Figure.1) The heart 

beat rate in adult 95-110mm shell length Lamellidens 

corrianus revealed that the heart beat rate was highest during 

monsoon season (69.5±2.50) and was lowest during winter 

(27.33±0.47). The heart beat rate during summer season was 

increased to (59.5±2.30) as compared to post-monsoon season 

(47.00 ± 1.41) whereas the rate decreased with lowest value 

during the winter season. The present result, obtained is 

correlated to various exogenous environmental factors and 

endogenous factors. As the increase in heart beat during 

monsoon might be due to maturation phase and spawning 

phase of the gonad developmental stage, and as the rise in 

temperature high water level and low oxygen content and 

plenty of food availability and starvation .Perhaps decrease in 

heart beat rate during winter might be due to low temperature, 

high oxygen content, increase in metabolic rate less 

availability of food and active gametogenesis, gonad 

,developmental  stage . Thus the rate of heart beat increase or 

decrease might be due the impact of exogenous and 

endogenous factors impact on the cardiac response in 

freshwater bivalve mussels.         

Bivalve and gastropod molluscs undergo large changes in 

external environmental conditions, as well as in internal state. 

Cardiac responses to these changing conditions have been 

recorded in a variety of species. There is a general tendency 

for heart rate, and presumably cardiac output, to increase in 

response to situations that would increase the load on 

respiratory and excretory systems. Cardiac behavioral pattern 

of various gastropod and bivalve species to  different 

physiological conditions ( Bayne, 1976). In the few cases 

where data is available we consider the question of direct  

neural mediation of these responses. Most of the studies 

described were done on intact, unrestrained animals 

.Nutritional level s. Mytilus edulis shows no change in heart 

rate during, or immediately following, a 2 hr eating period, 

even though there are significant increases in Q02 and in 

ventilation rate (Thompson and Bayne,1972). Cutting the 

pericardial nerve, the motor nerve to the heart, has no effect on 

the increase in heart rate in the 2 hr immediately following a 

meal. In animals that are already in a high nutritional state, 

there is a transient decrease in heart rate during food ingestion. 

Under any given conditions, Aplysia heart rate appears to have 

an upper limit; thus stimuli that cause cardiac acceleration 

produce larger responses in starved animals  ,which have lower 

base line heart rates (Dieringer etal., 1978). 

Rate of heart beat in Lamellidens corrianus,during 

different season
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Heart rate increases in response to increased temperature 

in all species of molluscs that have been examined. In 

Isognomon alatus, Mya arenaria, and Crassostrea gigas, the 

rapidity of heart rate changes in response to step changes in 

ambient temperature has been taken to suggest that partially 

neurally mediated responses are triggered via external 

temperature receptors (Trueman and Lowe, 1971; Trueman 

etal., 1973; Lowe, 1974). The QI0 for heart rate is reduced in 

Mytilus edulis and in Mya arenaria in conditions of respiratory 

stress induced by exposure or by a decrease in ambient pO2. 

The rates of ventilation and oxygen uptake are reduced 

concomitantly(Lowe and Trueman, 1972; Widdows, 1973).  

Gastropods. Segal (1962) has found that in Acmaea limatida 

abrupt changes in   ambient temperature produce changes in 

heart rate with initial overshoots that take several minutes to 

decay to the new baseline. The increase in locomotors activity 

is paralleled by an increase in heart rate. The quiescent phase 

of the activity cycle is also characterized by a significant 

slowing of heart rate in most bivalve species that have been 

examined, including Isognomon alatus, Anodonta cygnea, 

Anodonta anatina, My a arenaria, and Scrobicularia plana 

(Pecsi and Salanki, 1964; Lowe and Trueman, 1972; Trueman 

et al., 1973; Coleman, 1974; 

Earll, 1975; Brand,  1976). A unique form of inactivity 

has been described for Arctica islandica. At irregular intervals 

this animal burrows beneath the land, clamps its valves shut 

and respires anaerobically. The results of the present 

investigation obtained support the finding as the acceleration 

or the inhibition of the heart beat or cardiac response is totally 

under the control of the exogenous factors such as 

temperature, tides, food availability, oxygen content etc and 

endogenous factors such as the hormonal , gonadal cyclic 

condition, starvation  and the neural ganglion control.  
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