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Abstract: This study investigated the impact of lithium exposure on heart rate dynamics in freshwater crab Barytelphusa guerini over 

a 96 - hour experimental period. Control crabs displayed a gradual increase in heart rate followed by a decline, whereas those exposed 

to mercuric chloride initially showed an accelerated heart rate, followed by a subsequent decline that persisted until the end of the 

observation period. These findings underscore the intricate interplay between toxicant stress and physiological responses in aquatic 

organisms. Environmental stressors, such as toxicants, have the potential to alter metabolic activity, consequently influencing heart rate 

dynamics. Previous research on crustacean species has established a correlation between environmental stress and increased heart rate, 

reflecting the organism's physiological efforts to cope with stress - induced metabolic demands. The observed alterations in heart rate 

suggest an initial inhibition followed by a compensatory increase, indicating adaptive responses to toxicant exposure. This highlights 

Barytelphusa guerini's remarkable adaptability to environmental stressors and emphasizes the complexity of physiological responses in 

freshwater crabs.  
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1. Introduction 
 

Crustaceans, a diverse group of invertebrates, have 

captivated researchers for decades, with freshwater crabs 

emerging as focal points of extensive study due to their 

fascinating physiological intricacies (Vasantha and Gangotri, 

1979; Maynard, 1960). These crustaceans, inhabiting 

freshwater ecosystems worldwide, offer unique insights into 

the adaptations of aquatic organisms to their environments. 

Over the years, scientific inquiries into the physiological 

aspects of freshwater crabs have illuminated various 

phenomena, unveiling the complex interplay between 

organism and environment. Notably, researchers have 

delved into the effects of diverse organic ions, drugs, and 

antibiotics on the crustacean heart, leveraging these 

investigations to unravel the adrenergic properties governing 

cardiac function (Maynard, 1960; Agarwal et al., 1965; 

Tyagi, 1969). These endeavors have enriched our 

understanding of cardiac physiology in crustaceans, 

shedding light on the intricacies of cardiovascular regulation 

in aquatic organisms.  

 

In a notable study, Tonapi and George Varghese (1984) 

undertook an exploration into the impacts of three toxicants 

urea, phenol, and ammonium chloride on the heart rate of 

the crab species Barytelphusa cuncularis. Their findings 

provided valuable insights into the physiological responses 

of freshwater crabs to environmental stressors, highlighting 

the intricate interplay between organism and toxicant in 

aquatic ecosystems. Building upon this rich tapestry of 

research, the present investigation endeavors to elucidate the 

effect of lithium on the heartbeat of the crab species 

Barytelphusa guerini. Lithium, a chemical element 

renowned for its diverse physiological effects, represents a 

compelling avenue for probing its influence on crustacean 

physiology. By scrutinizing its impact on heart activity in 

Barytelphusa guerini, this study seeks to deepen our 

comprehension of how environmental factors, such as heavy 

metals, can impinge upon the cardiovascular system of 

aquatic organisms.  

 

Moreover, the examination of Barytelphusa guerini's 

response to lithium exposure holds promise in uncovering 

potential physiological adaptations or vulnerabilities of this 

species to environmental stressors. Through meticulous 

investigation, this research endeavors to expand our 

knowledge of the physiological responses of freshwater 

crabs to anthropogenic influences, thereby contributing 

meaningfully to broader dialogues on environmental health 

and conservation.  

 

2. Materials and Methods 
 

Freshwater crabs were collected from the Godavari River in 

the Aurangabad district and transported to the laboratory for 

experimentation. Upon arrival, the crabs were acclimatized 

to laboratory conditions for a period of three days to 

minimize stress and ensure their adaptation to the new 

environment. Healthy crabs weighing between 30 to 40 

grams were randomly selected from the acclimatized 

population for use in the experimental procedures. Care was 

taken to choose individuals exhibiting no visible signs of 

disease or injury to maintain uniformity in the study sample.  

 

The selected crabs were subjected to sublethal 

concentrations of lithium, a known physiological stressor, to 

assess its effect on heart rate. The exposure regimen 

involved immersion of the crabs in a solution containing the 

predetermined concentration of lithium. The concentration 

used was within the sublethal range to ensure the viability of 

the experimental subjects throughout the duration of the 

study.  

 

Heart rate measurements were conducted at predetermined 

intervals following exposure to lithium, specifically at 24, 

48, 72, and 96 - hour time points. To facilitate heart rate 

assessment, the crabs were immobilized, and their dorsal 

carapace was carefully removed to expose the heart region. 

Subsequently, the crabs were immersed in a crustacean 

ringer solution to maintain physiological conditions during 
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the measurement process. Heart rate was assessed by 

recording the time taken for 10 beats under each 

experimental condition. This measurement was performed 

meticulously to ensure accuracy and consistency across all 

trials. The experimental setup and recording process were 

conducted in accordance with established protocols outlined 

by Brown and Creedy (1970), ensuring methodological rigor 

and reliability. Overall, the experimental procedures were 

carried out meticulously to ensure the validity and reliability 

of the findings, thus contributing to a comprehensive 

understanding of the physiological responses of freshwater 

crabs to lithium exposure.  

 

3. Result and Discussion 
 

Effect of Lithium on the heartbeat of fresh water crab, 

Barytelphusa guerini at different exposure periods.  
Hrs. Control Treated Lithium (0.25ppm) 

24 0.35 ± 0.063 0.52 ± 0.013 

48 0.34 ± 0.048 0.58 ± 0.008 

72 0.33 ± 0.029 0.050 ± 0.03 

96 0.34 ± 0.048 0.45 ± 0.021 

 

The investigation into the effect of lithium exposure on heart 

rate in Barytelphusa guerini revealed distinct patterns of 

response over the experimental duration. In the control 

group, comprising crabs not exposed to lithium, the heart 

rate exhibited a gradual increase followed by a subsequent 

decrease over the 96 - hour observation period. Conversely, 

crabs exposed to mercuric chloride displayed an initial 

acceleration in heart rate up to 48 hours, followed by a 

maximal decrease up to 72 hours, persisting until the end of 

the observation period at 96 hours.  

 

The differential effects observed in heart rate under varying 

exposure conditions underscore the complex interplay 

between toxicant stress and physiological responses in 

aquatic organisms. It is widely recognized that 

environmental stressors, including toxicants, can elicit 

alterations in metabolic activity, consequently impacting 

heart rate dynamics (Maynard, 1960; Ashby and Larimer, 

1964; Florely and Kriebel, 1974; Hume and Belind, 1976; N. 

E. Ambore, 1976; A. D. More, 1994 Previous studies on 

crustacean species have elucidated a correlation between 

environmental stress and an increase in heart rate, reflecting 

the organism's physiological efforts to cope with stress - 

induced metabolic demands. The findings of the present 

study align with this established paradigm, wherein initial 

inhibition of heart rate in response to toxicant exposure 

indicates an adaptive response aimed at acclimatizing to the 

toxic medium. However, subsequent acceleration in heart 

rate suggests a compensatory increase in metabolic activity, 

potentially driven by the organism's physiological attempt to 

mitigate the adverse effects of the toxicant.  

 

The observed alterations in heart rate dynamics underscore 

the remarkable adaptability of Barytelphusa guerini to 

environmental stressors, highlighting the intricate 

mechanisms underlying physiological responses in 

freshwater crabs. Further research elucidating the molecular 

mechanisms mediating these responses may yield valuable 

insights into the adaptive strategies employed by aquatic 

organisms in the face of anthropogenic disturbances.  

4. Conclusion  
 

The present study provides novel insights into the 

physiological responses of freshwater crabs to lithium 

exposure, advancing our understanding of the broader 

implications of environmental stress on aquatic ecosystems. 

By elucidating the intricate interplay between toxicant stress 

and heart rate dynamics, this research contributes to ongoing 

efforts aimed at safeguarding the health and integrity of 

freshwater habitats and their resident organisms.  
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