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ME,SSAGE

In this changing scientific world, it is important fbr students, researchers and

academicians to keep updated their knowledge about recent advancements in the field of

Science and Technology. The only way by which this goal can be achieved is by exchanging

ideas through interactions and symposia, conferences and workshops provide such platforms

where researchers around the globe meet deliberate and discuss recent advancements in specific

areas of Science and Technology.

I am happy to note that the department of Zoology, Savitribai Phule Pune University,

Pune is organizing an international symposium on "Advances in Comparative Endocrinology

and Behavioral Ecology" from 1st - 3rd July 2021. In the current scenario of COVID-I9

pandemic, events such as this will definitely encourage student and teaching fraternities to

explore innovative ways of interactions by using online platforms and keep themselves abreast

with teaching, learning and knowledge sharing. Moreover, international symposia like this

provide a platform for young researchers, faculty and students to realize the potential areas of

research and to plan the future course of their career in the field of biological sciences. It is

heartening to note that eminent scientists from the fields of comparative endocrinology and

behavioral ecology would share their knowledge and participants would deliberate on various

areas ofthe subjects.

I have also learnt that around hundred participants across under-graduate, post-graduate,

doctorate and post-doctoral and faculty levels are participating in this symposium. On this

occasion, I am delighted to extend my warm greetings and best wishes to all the participants

and congratulate the organizers of the symposium fbr their efforts. I am sure the participants

will enjoy the deliberations of scientists and get benefited by their interaction with experts in

the tield. I wish the symposium a grand success!!
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Welcome note

On behalf of the Department of Zoology, Savitribai Phule Pune University, we are

delighted to welcome you to the International Symposium on Advances in Comparative

Endocrinology and Behavioural Ecology being held in Pune, Maharashtra India'

In this ever-evolving world, mankind is growing in all fields including science and

technology. The breakneck speed with which we are advancing towards modern society is

fascinating. It is imperative that the basis of this advancement be natural resources. However,

we need to use these natural resources judiciously so that we can preserve these resources for

future generation. preservation of nature and natural resources requires innovative and ideas,

technology and awareness.

The field of biological sciences is growing enormously with rapid advancement of

science and technology. Like all other organisms, microbes are also evolving rapidly leading

to outbreaks of numerous diseases caused by zoonosis, anthroponotic and development of

resistance. These are affecting not only plants and animals but also threatening human life on

this earth. To counter such diseases, newer drugs are being discovered in addition to

repurposing of the traditional drugs. Development of new drugs is facilitated by advancing

t no*t.dg. in biological and biomedical sciences. The new drugs need to be used carefully and

sensibly or else they can render side effects on humans and environment. Many such drugs act

as endocrine disruptors, interfering with the development and functioning of our endocrine

systems. Therefore, it is essential to bring together researchers working in the diverse areas of

biological research sharing their knowledge and enabling each other to realize the goal of

sustainable development. witfr this insight, the current international symposium is organized

to bring together people working in endocrinology, behaviour and ecology to share their

..r.ur"h work, which will encourage the younger generation to take up research work in these

areas, leading to better understanding of the endocrine system and its role in controlling various

behaviours that in turn help organisms to adapt to changing environment. It is also our

responsibility to preserve and conserve nature and natural resources so that our future

generation can also use and enjoy these natural resources.

We are sure that the meeting will be an

and faculty to interact with highly distinguished

theme areas of the sYmPosium.

excellent opportunity for students, researchers

researchers sharing their recent findings in the
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International Advisory Committee 

 
 

Prof. Deborah Power Comparative Endocrinology and Integrative Biology, University 

of Algarve, Faro, Portugal 

Prof. James Carr Department of Biological Sciences, Texas tech University, 

Lubbock, US 

Prof. Adeino Canario Department of Cell Biology and Physiology, University of 

Algarve, Faro, Portugal 

Prof. Matt Vijayan Department of Biological Science, University of Calgary. Canada  

Prof. Hamid Habibi Professor, Department of Biological Sciences, University of 

Calgary, Canada 

Prof. S. S. S. Sarma National Autonomous University of Mexico, Los Reyes, 

Tlalnepantla, State of Mexico 

 
 

National Advisory committee 

 
 

Prof. Nishikant Subhedar Visiting Faculty, Biology Division, IISER, Pune 

Dr.Vinod Kumar Senior Professor. Department of Zoology, University of Delhi, 

Delhi 
 

Dr. Subeer Mujumdar Distinguished Professor, National Institute of Animal 

Biotechnology, Hyderabad 

Dr. Raman Sukumar Honorary Professor, Centre for Ecological Sciences, IISc. 

Bangalore 
 

Prof. Rakesh Tyagi Special Centre for Molecular Medicine Jawaharlal Nehru 

University New Delhi 

Dr. Malini Laloraya Scientist G, Rajiv Gandhi Centre for Biotechnology, 

Thiruvananthapuram, Kerala 

 
 

Local advisory committee 

 
 

Prof. Prafulla Pawar Registrar, S. P. Pune University 
 

Dr. Saroj Ghaskadbi Emeritus Professor, Department of Zoology, S. P. Pune University 

Dr. B. B. Nath Emeritus Professor, Department of Zoology, S. P. Pune University 

Dr. Arun Jadhao Retired Professor, Department of Zoology, R. T. M. Nagpur 

University, Nagpur 
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Chief Patron:  

 

Prof. Nitin Karmalkar 

Honourable Vice-Chancellor, S. P. Pune University 
 

 

Patron: 

 

Prof. N. S. Umarani 

Pro-Vice-Chancellor, S. P. Pune University 

 
 

Organizing committee 
 

Prof. Kalpana Pai Head of Zoology, Convener 

Prof. R. S. Pandit Department of Zoology, S. P. Pune University 

Prof. S. V. Pandit Department of Zoology, S. P. Pune University 

Prof. N. P. Gramapurohit Department of Zoology (Organizing Secretary) 

Dr. Varsha Wankhede Department of Zoology, S. P. Pune University 

Dr.  Ashma Richa Department of Zoology, S. P. Pune University 

Dr. K. C. Ahire Department of Zoology, S. P. Pune University 

Dr. A. A. Sharbidre Department of Zoology, S. P. Pune University 

Dr. Sneha Sagarkar Department of Zoology, S. P. Pune University 

Dr. S. Y. Bhargava Emeritus Professor, Department of Zoology 

(Organizing Secretary) 
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Department of Zoology, S. P. Pune University 
Scientific Program 

International Symposium on Advances in Comparative Endocrinology and 
Behavioural Ecology 

1st – 3rd July 2021 

Day 1: Thursday 1st July, 2021 (Sessions I – IV) 

  

9.30 – 10.00 AM 
Registration and Inauguration 

  
Session I – Chairpersons: Prof. Rakesh Tyagi & Prof. Nishikant Subhedar 

  
 

10.00 – 10.45 am Keynote Address 

Matt Vijayan 

The corticosteroid stress axis: insights from knockout 

zebrafish 

10.45 – 11.30 am Plenary Lecture 

Vinod Kumar 

Hypothalamic genes switches regulating seasonal 

migration and reproduction in songbirds 

11.30 – 11.45 am - Tea Break 

Session II - Chairpersons: Prof. Raman Sukumar & Prof. Subeer Mujumdar  

 
 

11.45 am–12.30 

pm  
Plenary Lecture 

Rakesh Tyagi 

Genome bookmarking by nuclear receptors: a novel 

dimension to epigenetic control 

12.30 – 1.00 pm    Invited Lecture 

Maria Thaker 

The urbanisation challenge: insights from multiple 

axes of adaptation 

1.00 – 2.00 pm - Lunch Break 

Session III – Chairpersons: Prof. Kalpana Pai & Prof. Ameeta Ravikumar  

 
 

2.00 – 3.30 pm  Presentations of research papers by faculty/students 

3.30 – 4.00 pm  Invited Lecture 

Sudipta Maitra 

Translating metabolic dysregulation into premature 

ovarian failure: lessons from 4-Nonylphenol treated 

adult female zebrafish (Danio rerio) 
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4.00 – 4.15 pm - Tea Break 

Session IV - Chairpersons: Prof. Kalpana Pai & Prof. Ameeta Ravikumar 

  

4.15 – 5.00 pm Keynote address 

Deborah Power 

Shape shifting: The role of thyroid hormones and 

metamorphosis. 

5.00 – 5.30 pm Invited Lecture 

Nandini Sarma 

Importance of fish larvae behavioural studies for 

aquaculture 

5.30 – 6.00 pm   Invited Lecture 

Christopher Leary 

Glucocorticoids, acoustic signalling and mate choice 

in treefrogs 

Day 2: Friday 2nd July, 2021 (Sessions V – VIII) 

  
Session V- Chairpersons: Prof. Smita Zinjarde & Prof. Deepti Deobagkar 

 
 

9.30 – 10.15 am Keynote Address 

Subeer Mujumdar 

In spite of similar levels of hormones during infancy 

and puberty differential miR-382-3p expression at 

puberty appears to induce the onset of 

spermatogenesis: lessons from mouse for human 

conditions 

10.15 – 10.45 am Invited Lecture 

Edward Narayan 

Application of minimally invasive hormone 

monitoring to evaluate stress in animals under 

clinical care and rehabilitation: Examples of 

Australian native wildlife 

10.45 – 11.30 am Plenary Lecture 

Laxmi Inamdar 

Significance of Estradiol in Sertoli cell proliferation 

facilitating testis differentiation in Calotes 

versicolor (Daud.) 

11.30 – 11.45 am - Tea Break 

  

Session VI – Chairpersons: Prof. Malini Laloraya & Dr. Ashma Richa  

 
 

11.45 am – 12.15 

pm 
Invited Lecture 

T. N. C. Vidya 

Socioecology of the Asian elephant 
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12.15 – 1.00 pm  Keynote address 

Adelino Canario 

The role of somatostatin in fish metabolism and 

reproduction 

1.0 - 2.00 pm - Lunch Break 

 
 

Session VII – Chairpersons: Prof. Sudipta Maitra & Dr. Amul Sakharkar 

 
 

2.00 – 3.30 pm  
Presentations of research papers by faculty/students 

 
 

3.30 – 4. 00 pm - Tea Break 

  

Session VIII – Chairpersons: Prof. Bimalendu Nath & Prof. Sutirth Dey  

  

4.00 – 4.45 pm Keynote address 

R. Sukumar 

The behavioural ecology and endocrinal correlates of 

elephant-human conflicts  

4.45 – 5.15 pm  Invited Lecture 
Sutirth Dey 

How dispersal evolves and why we should care? 

5.15 – 6.00 pm  Plenary lecture 

Sarah Woodley 

Life in the slow lane: stress physiology of 

plethodontid salamanders 

Day 3: Saturday 3rd July, 2021 (Sessions IX – XII) 

  
Session IX – Chairpersons: Prof. Saroj Ghaskadbi & Prof. Sangeeta Pandit 

 
 

9.30 – 10.15 am Plenary Lecture  

Suaraj Unniappan 

Phoenixin-20 Regulation of Reproduction and 

Metabolism in Zebrafish 

10.15 – 11.00 am Keynote address 

Malini Laloraya 

Is the circadian clock-steroidogenesis crosstalk - a 

cue for PCOS pathogenesis? 

11. 00 – 11.15 am - Tea Break 
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Session X – Chairpersons: Prof. MC Subhash Peter & Prof. Shobha Bhargava 

  
 

11.15 – 12.00 Noon Plenary Lecture  

G. Umapathy 

Wildlife Endocrine Research: Applications in 

Conservation of Endangered Species 

12.01 – 12.30 pm  Invited Lecture 
Anindita Bhadra 

Selfish mothers and thieving pups in dog families 

12.30 – 1.00 pm Invited Lecture  

Subhash Rajpurohit 

Wing-spot chemistry reflects male fitness and 

dictates female choice in Drosophila biarmipes 

1.0 – 2.00 pm - Lunch Break 

  

Session XI – Chairpersons: Dr. Satish Pande & Prof. R. S. Pandit 

 
 

2.00 – 3.30 PM  
Presentation of research papers by faculty/students 

 
 

3.30 – 4.00 pm - Tea Break 

  

Session XII – Chairpersons: Prof. Arun Jadhao & Prof. N. P. Gramapurohit 

 
 

4.00 – 4.45 pm Plenary Lecture 
 

M.C. Subhash Peter 

Understanding stress and ease modifier role of 

thyroid hormone (TH) in fish: Cross-talk between 

receptors of TH and serotonin/ melatonin system in 

zebrafish brain 

4.45 – 5.30 pm Plenary Lecture 

S. S. S. Sarma 

Effects of the endocrine disruptor 4-nonylphenol on 

the demography of rotifers Plationus patulus and 

Brachionus havanaensis: a multigenerational study 

5.30 – 6.15 pm  Keynote address 

James Carr 

The frog visual system as a target for neuropeptides 

regulating predator avoidance/ prey capture trade offs 

6.15 – 6.45 pm – Valedictory 

 
 

 

 



   

7 
 ACEBE-2021 

Advances in Comparative Endocrinology and Behavioural Ecology 

 

 

 

 

Advances in Comparative Endocrinology 

and Behavioural Ecology 
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KA-01 

The corticosteroid stress axis: Insights from knockout zebrafish 

 

Mathilakath M. Vijayan and Erin Faught 

 

Departments of Biological Sciences, University of Calgary, Calgary, CAN 

mmvijaya@ucalgary.ca 

 

 

The stress response, mediated by the activation of the hypothalamus-pituitary-adrenal (HPA) 

axis, culminates in the release of excess glucocorticoids (GCs) in circulation. This stress-

induced steroid response is highly conserved and essential for stress adaptation. The 

downstream effects of GCs in stress coping are several, including metabolic, hormonal, and 

behavioural adjustments that allow organisms to regain homeostasis. GCs mediate their actions 

through two corticosteroid receptors, the glucocorticoid receptor (GR) and the 

mineralocorticoid receptor (MR). Both receptors have well-established roles in mediating 

physiological effects in vertebrates. However, the interplay of these receptors, and other targets 

in the HPA axis, in promoting the stress response is still not fully understood. While GR 

activation is thought to be the main player in the stress response, the role of MR has been 

mostly cursory. This is because aldosterone, a key ligand for the MR in tetrapods, is essential 

in regulating ion and fluid balance. So most of the attention on MR modulation in tetrapods 

has focussed on blood pressure changes; however, aldosterone is absent in teleosts. 

Consequently, in the absence of aldosterone, the fish model provides an interesting avenue to 

tease out the role of GCs in the activation of these two receptors in facilitating stress adaptation. 

Zebrafish are an excellent model for developmental studies, and easily amenable to genetic 

manipulations, including the generation of knockout mutants. Consequently, my laboratory has 

been developing molecular tools using zebrafish to provide insights into the role of cortisol, 

the principal GCs in teleosts and humans, in shaping stress-related metabolic and behavioural 

changes. This talk will showcase some of our recent findings, and will highlight the importance 

of systems-level analysis to assess stress responsivity. 

Acknowledgements: This study was supported by the Natural Sciences and Engineering Research 

Council of Canada Discovery Grant to MMV. 

 

 

mailto:mmvijaya@ucalgary.ca


   

9 
 ACEBE-2021 

Advances in Comparative Endocrinology and Behavioural Ecology 

KA-02 

Shape shifting: The role of thyroid hormones and metamorphosis 

 

Deborah M Power1,2 

 
1Centro de Ciencias do Mar, Universidade do Algarve, Campus de Gambles Faro, Portugal, 

2International Research Center for Marine Biosciences, Ministry of Science and Technology, 

Shanghai Ocean University, Shanghai, China 

deborahmpower@gmail.com 

 

The thyroid hormone, (THs), thyroxine (T4) and 5,3-triiodothyronine (T3), are small 

molecules, rich in iodine that are released from the thyroid tissue in vertebrates. The hormones 

are pluripotent with stage-specific actions and during development they are obligatory for 

successful metamorphosis. The involvement of THs in metamorphosis was first documented 

in amphibians (Gudernatsch, 1912) when their obligate action in the aquatic to amphibious 

transition, that involves a profound shift in form and function, were demonstrated. Soon after 

in the flatfish (pleuronectiforms) pioneering studies revealed that THs were also essential for 

the transition from a pelagic symmetric larva to an asymmetric benthic juvenile. The advent of 

omics technologies has put metamorphosis under the spotlight and revealed that underpinning 

the dramatic change in external morphology profound molecular, cellular and organ specific 

changes occur internally in preparation for the transition to the juvenile stage. The role of THs 

in the larva to juvenile transition will be considered in “flat” and “round” teleost fish. The 

convention that metamorphosis is marked by profound external changes will be challenged, as 

will the idea that this is a chordate specific event. 

Acknowledgements: Thanks to the Portuguese Foundation for Science and Technology for CCMARs 

core funding (UIDB/04326/2020) and the operational programmes CRESC Algarve 2020 and 

COMPETE 2020 through the project EMBRC.PT ALG-01-0145-FEDER-022121. Thanks to PhD 

students B Najafpour and Yifeng Li for sharing data. 
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KA-03 

In spite of similar levels of hormones during infancy and puberty, 

differential miR-382-3p expression at puberty appears to induce the onset 

of spermatogenesis: lessons from mouse for human conditions. 

 

Alka Gupta, Rajesh Sarkar, Souvik Sensharma and Subeer S. Majumdar1 

 

National institute of Immunology, Delhi 
1National institute of Animal Biotechnology, Hyderabad 

subeer@niab.org.in 

 

Causes of about 50% of male infertility is yet unknown. Hormonal levels in early infancy and 

puberty are mostly comparable, however robust spermatogenesis is initiated only at 

puberty. Transcriptome of testicular Sertoli cells (Sc) change at the onset of puberty which 

leads to gain in the functional ability of these cells to induce robust spermatogenesis at 

puberty.  Any defect due to genetic, environmental or lifestyle factors in this puberty associated 

change may serve as an underlying cause of unknown infertility of males. To this end, we 

checked the differential expression of these microRNAs in infant and pubertal rat Sc and 

found that miR-382-3p levels declines significantly in pubertal Sc. Interestingly, miR-382-3p 

was found to target genes which are known to be important for Sc function.  Using primary Sc 

cultures and generating transgenic mice, we demonstrated, a role of miR-382-2p in regulating 

the functional maturation of Sc and thereby spermatogenesis.  We showed that restricting 

natural decline of miR-382-3p at puberty by its overexpression in pubertal Sc of transgenic 

mice, we prevent proper Blood Test is Barrier (BTB) formation which is associated with 

increased germ cell apoptosis. These mice had severe testicular defects, low epididymal sperm 

counts and mice were completely infertile, though circulating levels of testosterone was not 

disturbed.  Using mouse model, we showed that decline in the levels of miR-382-3p at the 

puberty is the essential trigger for onset of robust spermatogenesis and sustained high levels of 

miR-382-3p in pubertal Sc, as a defect, could be one of the underlying causes of male 

infertility.  Taking advantage of viral and non-viral in vivo tissue delivery systems, we can 

knock down levels of miR-382-3p in testicular biopsy tissue of infertile men, in vitro, and 

enable onset of spermatogenesis. Advanced germ cells can be used for the well-established in 

vitro methods to facilitate fertility of the human couple. 
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KA-04 

The role of somatostatin in fish metabolism and reproduction 

 

Jie Chen1,2,3, Rute S.T. Martins4 and Adelino V. M. Canário1,2,3,4* 

 
1 International Research Center for Marine Biosciences, Ministry of Science and Technology, 

Shanghai Ocean University, Shanghai, China 
2 Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of 

Education, Shanghai Ocean University, Shanghai, China 
3 National Demonstration Center for Experimental Fisheries Science Education, Shanghai 

Ocean University, Shanghai, China 
4 CCMAR/CIMAR LA Centre of Marine Sciences, University of the Algarve, Gambelas 

Campus, 8005-139 Faro, Portugal 

acanario@ualg.pt 

 

The mechanisms of interaction between metabolism and reproduction are largely unknown, 

especially in fish. Somatostatin (SST) is a multifunctional hormone best known for its role in 

the hypothalamic control of growth hormone and pancreatic metabolic regulation. Recent work 

in fish found SST, circadian clock and reproduction genes to be co-regulated by the same group 

of transcription factors, prompting the hypothesis for a role in reproduction. Unlike humans, 

who have a single SST gene, zebrafish have 6 and we have systematically been producing 

Crispr/cas9 mutants of zebrafish SST genes. In this talk we will present our most recent results 

of the characterization of sst-/- mutants and demonstrate for the first-time somatostatins as key 

regulator of metabolism and reproduction in zebrafish.  
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KA-05 

The behavioural ecology and endocrinal correlates of elephant-human 

conflicts 

 

Raman Sukumar  

 

Co-authors: Sanjeeta Sharma Pokharel, Nishant Srinivasaiah 

Centre for Ecological Sciences, Indian Institute of Science, Bangalore, India 

rsuku@ces.iisc.ernet.in 

 

 

Elephant-human conflicts are widespread across Asia and most regions of Africa, resulting in 

loss of agricultural crops, human lives and animal lives. The basis of such conflicts can be 

traced to a complex interplay of factors related to the historical patterns of land-use by people, 

the behavioural and foraging ecology of wildlife species, environmental variability especially 

with respect to climate, and the diverse nature of wildlife-human interactions rooted in local 

culture beliefs in countries such as India. It is becoming clear that elephants primarily venture 

outside their natural habitats to raid crops for obtaining superior nutrition. In the process they 

show altered behaviours and social structures to adapt to human-dominated landscapes. Our 

recent studies also show that in spite of the risks of increased harassment and stress from people 

in agricultural landscapes, elephants moving in such areas enjoy lower levels of physiological 

stress as measured by glucocortoids compared to animals within protected forests. The fitness 

trade-offs experienced by elephants in increasingly human-altered habitats thus determine the 

nature and extent of conflicts with people.  
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KA-06 

Is the circadian clock-steroidogenesis crosstalk - a cue for PCOS 

pathogenesis? 

 

Malini Laloraya 
 

Female Reproduction and Metabolic Syndromes Laboratory, Division of Molecular 

Reproduction, Rajiv Gandhi Centre for Biotechnology, Thiruvananthapuram, Kerala, India.  

laloraya@rgcb.res.in 
 

 

Polycystic ovary syndrome (PCOS) is a metabolic disorder characterized by hyperandrogenemia, 

oligo/anovulation, and polycystic ovaries affecting 5%–10% of women of reproducing age. 

Earlier work in our lab using global miRNA profiling in human blood identified circadian rhythm 

as a key affected pathway in PCOS. The circadian clock executes its function through clock genes 

which form autoregulatory positive and negative feedback loops. The mechanism underlying the 

association of the circadian system and PCOS is not sufficiently addressed. Through real-time 

PCR analysis, we have demonstrated downregulation of genes in the positive loop of the circadian 

pathway and higher expression of negative regulators in peripheral blood of PCOS women, which 

further attenuates the core clock gene expression. Our results also revealed increased expression 

of steroidogenesis related genes in women with PCOS. To understand the role of the core clock 

genes in peripheral steroid metabolism, we analyzed the expression of StAR, CYP17A1, 

SRD5A1&2 in BMAL1 and CLOCK knockdown PBMCs. Our results show a decrease in 

CYP19A1 expression and increase in StAR, CYP17A1, SRD5A1&2 indicating that CLOCK and 

BMAL1 knockdown in PBMC resulted in reduction of estradiol synthesis and enhanced 

testosterone to DHT conversion. To validate whether altered circadian rhythm is affected in 

ovaries as seen in the systemic circulatory system in PCOS, expression analysis in ovaries of 

dehydroepiandrosterone (DHEA) induced PCOS mouse model was conducted. We demonstrated 

that the amplitude of core clock genes oscillations was decreased in ovaries of DHEA treated mice 

in comparison with the control group, indicating the sensitivity of ovarian clock genes to 

hyperandrogenemia. Based on these findings, we created a continuous light-induced mouse which 

developed characteristics of PCOS. Expression analysis confirmed a dysregulated circadian 

rhythm and overexpression of steroidogenesis genes in PCOS ovaries. In summary, our findings 

reveal that impaired circadian clock could hamper regulation of steroid metabolism in PCOS 

women. Our results indicate an intertwined relationship of circadian disruption and androgen 

excess in PCOS.  

Acknowledgements: RGCB-DBT Core funds 

 

 

 

mailto:laloraya@rgcb.res.in
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KA-07 

The Frog visual system as a target for neuropeptides regulating predator 

avoidance/prey capture tradeoffs 

 

Carr, J.A.1, Harris, B.N.1, Prater, C.P.1,2 

 

1Department of Biological Sciences, Texas Tech University, Lubbock, TX, USA 
2Present address: Department of Medical Education, School of Medicine, Texas Tech 

University Health Sciences Center, Lubbock, TX, USA 

James.Carr@ttu.edu 

 

The superior colliculus (SC) controls both prey capture and predator avoidance behaviors in 

mammals. In mammals, identifying how SC neurons are modulated in response to a threat is 

complicated by the presence of a visual cortex, which also responds to visual threats.  

Amphibians (Xenopus laevis) are excellent for studying the contribution of subcortical 

pathways (primarily the optic tectum) to these behavioral decisions as they lack a visual cortex 

but otherwise engage similar defensive mechanisms (visual thalamus, amygdala, HPA axis, 

etc) in response to a visual threat. Work from our laboratory and from others indicates that the 

optic tectum of X. laevis has an intrinsic CRF signaling system and CRF, acting on CRFR1 

receptors, can modulate food intake and discrete aspects of prey capture and antipredator 

behavior in a context dependent manner. Tectal CRF neurons also appear to be active in 

response to non-specific stressors and tectal CRFR1 receptors modulate non-specific stressor-

induced changes in food intake. We also have identified a potential role for NPY and Y2R 

receptors in suppressing the approach to food when a predator is present. We are currently 

using physiological and imaging methods to identify which classical neurotransmitter systems 

are involved in mediating the modulatory effects of CRF and NPY on appetitive and avoidance 

behaviors. Collectively, our data suggest a role for neuropeptides in modulating discrete 

aspects of innate approach and avoidance behaviors and suggest the possibility that OT 

neuropeptide play a role in responding to novel threats. 

Acknowledgements: This work was supported by the National Science Foundation IOS # 1656734, the 

Texas Tech Department of Biological Sciences, the Texas Tech Graduate School, the Texas Tech 

Obesity Research Cluster, and the Texas Tech University Association of Biologists (TTUAB). 
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PL-01 

Hypothalamic genes switches regulating seasonal migration and 

reproduction migration in songbirds 

 

Vinod Kumar* 

 

Department of Zoology, University of Delhi, Delhi 110 007, India 

 drvkumar11@gmail.com 

 

 

Many vertebrates switch from one seasonal state to the other during the year in order to 

maximize their fitness. Seasonality is most rigidly defined in migrants in which the preparation 

for migration and actual migration restrict reproduction to the best-suited time of the year that 

ensures the offspring survival. Although seasonal changes in behaviour and physiology are 

triggered by the annual photoperiod cycle, the temperature and food availability considerably 

influence the actual time of the biological event during the season. In recent years, we have 

been interested to understand the molecular underpinnings of the seasonal changes in migratory 

songbirds that overwinter in India, namely the blackheaded bunting (Emberiza melanocephala) 

and redheaded bunting (Emberiza bruniceps). The studies have focused, in particular, on 

expression pattern of key genes that putatively regulate seasonal states in these long-distance 

migrants. Results from qPCR and RNASeq assays have demonstrated seasonal differences in 

daily expression pattern of clock genes and the genes involved in the regulation of seasonal 

physiology and metabolism. The findings provide new insights into the mechanism(s) of 

adaptation to seasons, and extend the idea that transitions between seasonal life history states 

are accomplished by changes at multiple regulatory levels. 

* With several PhD students. # Superannuated. Acknowledgements: The research was supported by a 

major grant from the Department of Biotechnology, Government of India 

(BT/PR4984/MED/30/752/2012).  
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Multiple studies performed in live cells have clearly demonstrated that agonist-activated 

steroid/nuclear receptors reorganize in nucleoplasm into hundreds of discrete speckled 

structures commonly referred to as ‘nuclear foci’. Subsequent studies have shown that ‘nuclear 

foci’ are formed only with agonist- and not with pure antagonist-bound receptors. Also, the 

other accessory regulatory components of transcriptional machinery co-localize in ‘nuclear 

foci’ with the activated receptors, suggesting these to be active gene transcription sites. It has 

been observed that during mitosis ‘nuclear foci’ present in interphase of the progenitor cells 

co-migrate with condensing chromatin and are inherited into the progeny cells. Ensuing events 

imply that as memory, the cells inherit only a biomolecular blueprint of transcription status 

over to the next generations to express and sustain their characteristic proteome. Thus, cells 

appear to achieve self-renewal via mitosis but not without ensuring that the characteristic 

proteome and traits are distinctively book-marked and preserved during this transcription 

phase. This mechanism, although somewhat analogous to epigenetic marking, differs in nature 

since transcription factors themselves execute this transmission. To uphold the mechanistic 

distinctions the phenomenon has also been termed ‘Genome-bookmarking’. It is proposed that 

disruption of ‘gene-bookmarks’ by therapeutic anti-hormones or endocrine disruptors over 

prolonged periods may lead to eradication of cellular ‘transcription memory’ with deleterious 

cellular consequences. It is anticipated that our model has the potential to explain the concerted 

actions and consequences of ligand-receptor interactions with the chromatin in the perspective 

of normal and diseased conditions. 
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Of late, the number of species that have become critically endangered has increased extremely, 

and these species need to be protected from extinction in the wild. The conservation efforts 

should involve both in situ and ex-situ conservation and management of populations. 

Conservation Physiology, endocrine studies that can contribute to the conservation of wildlife, 

a newly recognized discipline draws on a wide range of existing research areas, including 

theoretical, diagnostic and management studies by enhancing the survival and reproduction of 

threatened animals. Accurate information about a species' reproductive biology and health is 

necessary to manage animals in captivity and wild effectively. With the advent of non-invasive 

hormone analysis using faecal / hair/ saliva/ feather samples, it is possible to monitor estrogen, 

progestogen, glucocorticoid, androgen metabolites levels to assess reproductive status, health, 

and stress levels of wild animals both on a short and long-term basis. Many reports have been 

available on hormone monitoring in wild animals using non-invasive samples, which helped 

wildlife managers better manage and conserve endangered animals in captivity and wild. In 

this talk, I will discuss the various procedures/methods involved in non-invasive hormone 

analysis and recent research findings in this area.   
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Phoenixin-20 [PNX-20] is a bioactive peptide with hormone-like actions in vertebrates. It was 

first identified as a modulator of the hypothalamo-pituitary-gonadal (HPG) axis that produces 

key reproductive hormones in mammals. We hypothesized that PNX-20 stimulates 

reproductive hormones and suppresses feeding in fish. PNX-20 and its putative receptor 

SREB3 were found in the brain, gut, gonads, and liver. A single intraperitoneal injection of 

zebrafish PNX-20 increased both salmon gonadotropin-releasing hormone (GnRH), and 

chicken GnRH-II and kisspeptin and its receptor in zebrafish hypothalamus. In addition, genes 

involved in the sex steroidogenic pathway (cyp11a1, cyp17a1, 17βhsd, cyp19a1a) were 

upregulated in the gonads of PNX-20 injected zebrafish. PNX-20 upregulated vitellogenin and 

estrogen receptor (esr2a and 2b) mRNAs in zebrafish liver (ZFL) cells in vitro and caused a 

significant increase in germinal vesicle breakdown in zebrafish follicles. Short-term fasting (7 

days) significantly decreased smim20 mRNA expression in the brain, gut, liver, gonads, and 

muscle, which suggests a role for PNX-20 in food intake regulation. An injection of 1,000 ng/g 

body weight PNX-20 reduced feeding in zebrafish. PNX-20 upregulated glycolytic genes and 

the downregulated gluconeogenic genes in ZFL cells. PNX-20-treated ZFL cells exhibited 

significantly higher ATP production rate associated with glycolysis, confirming a positive role 

for PNX-20 on glycolysis. Collectively, our results indicate that PNX-20 is an anorexigen with 

important metabolic and reproductive roles in zebrafish.  

Acknowledgments: We thank the following funding agencies for generous funding for our research 

presented in this abstract: The Natural Sciences and Engineering Research Council of Canada, Canada 

Foundation for Innovation and the University of Saskatchewan. The speaker is deeply thankful to all 

his trainees who were involved in the research discussed in this lecture.  
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From phylogenetic point of view, reptiles are the first vertebrates that successfully adapted to 

life on earth and reached their zenith during the Mesozoic era. Though both reptiles and 

mammals diverged from a common ancestral stock they form a unique class among vertebrates 

in that examples of the entire range of sex determining mechanisms are evident. Many 

oviparous reptiles exhibit TSD wherein temperature determines gonadal sex of the embryos 

during temperature-sensitive period (TSP) when gonadal sex is pliable to both temperature and 

sex steroids – particularly estrogen.  Systematic experimental studies from our laboratory have 

provided evidences for the existence of TSD in Calotes versicolor. Our previous report on the 

adrenal, kidney and gonadal (AKG) expression of ERα during TSP in C. versicolor embryos 

incubated at female-producing temperature (FPT -30.5°C) revealed isoforms of ERα (~55 kDa 

and ~45 kDa). The increase in its immunoexpression during later stages suggests that estrogen 

signalling is crucial for sexual differentiation of gonad. Since, this lizard exhibits TSD, we wish 

to know the role of estrogen in C. versicolor embryos incubated at male-producing temperature 

(MPT i.e., 25.5±0.5°C). The observed results reveal that the expression of ERα is prominent in 

adrenocortical cells, mesonephros and Pre-Sertoli cells of seminiferous cords during middle of 

TSP (at stages 30-32) of embryos provides evidence for potential targets of estrogen action. 

The immunoreactivity for ERα in Leydig cells makes its debut during later stages of embryonic 

development. The observed results specify the responsiveness of Sertoli cells to estrogen 

signaling during early embryonic development while Leydig cells later to it.  The AKG 

expression of single band of ERα protein at MPT when compared to FPT suggests its 

distinguishing role in the proliferation of cortex (at FPT) and Sertoli cell proliferation (at MPT) 

which may in turn underscore the pivotal role of estrogen in sex differentiation pathway of 

Calotes versicolor. 
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 Exposure to unpredictable threats, typically called stressors, elicits dramatic changes in 

behaviour and physiology that allow an animal to avoid, counter, or cope with the stressor. 

Recent models of stress physiology derived from mammals and birds typically invoke 

bioenergetics, with stress responses acting to allocate energy among energetically expensive 

functions. In these models, the metabolic hormone corticosterone is central in mediating stress 

responses. Salamanders, with their extremely low metabolic rate and low-energy lifestyle are 

an excellent model for testing conclusions derived from bioenergetics models of stress 

reactivity. With this presentation, I will review studies on the role of corticosterone in 

plethodontid salamander behaviour, metabolism, and immune function. I will argue that some 

putative stress responses in plethodontid salamanders may not involve corticosterone. 

Uncoupling of corticosterone from some stress responses may allow plethodontid salamanders 

to avoid excessive metabolic expenditures which are incompatible with their low-energy life-

style. 
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As in other vertebrates, teleost fishes sensitize stress stimuli and initiate stress response with 

activated brain-sympathetic-chromaffin (BSC) and hypothalmo-hypophyseal-interrenal (HPI) 

axes that release catecholamines and cortisol respectively.  Similarly, as the principal thyroid 

hormones (TH) of hypothalmo-hypophyseal-thyroid (HPT) axis, thyroxine and 

triiodothyronine are equally important in the modulation of stress response in fishes. Further, 

it is evident that TH can act as stress modifier in fish due to its modulatory action on the pattern 

of ion transporter function during stress response. These accomplished physiological actions 

of TH and the emerging molecular evidence have further documented that TH plays a vital role 

in the regulation of magnitude of stress response mainly due to its interfering action with the 

HPI and BSC axes. Likewise, serotonin/melatonin system (SMS) that regulates light/dark 

phase shift is also involved in many physiological actions including Na+ transport in fishes. It 

appears that during the stress acclimation phase, SMS in the brain of zebrafish responds to 

stress stimuli with varying sensitivities for serotonin receptor (Ntr2b), serotonin transporter 

(Slc12a10) and melatonin receptor (Mtnr1aa). Interestingly, upon TH receptor activation 

(Thra), a reverse switching of SMS receptor sensitivity occurs in their brain and that 

corresponds with mineralocorticoid receptor (Nr3c2) sensitivity. Evidence is thus presented 

that there exists a receptor cross-talk between TH and SMS in brain, which would further points 

to a modifier role for TH in stress and ease responses in fish  

Acknowledgements: The research work was supported by Department of Higher Education, Govt. of 

Kerala through iCEIB project 2017-2021.  
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The emerging contaminant 4-nonyphenol is as active ingredient in many surfactants. Though 

the presence of 4-nonylphenol has been reported in Mexican waterbodies, no rigorous law is 

available to establish its permissible limits. Most ecotoxicological assays using zooplankton 

species are based on previously unexposed population, and multigenerational experiments are 

rare. Plationus patulus and Brachionus havanaensis are widely distributed species in Mexico 

and have been used in ecotoxicological assessments. In this work, the median lethal 

concentration of 4-nonyphenol (LC50, 24 h) for both rotifer species was derived. Based on the 

acute toxicity data (24 h LC50 of 4-nonyphenol for P. patulus and B. havanaensis were 500 and 

250 µg L-1, respectively), three sublethal concentrations (µg L-1) (7.81, 15.82 and 31.25 for B. 

havanaensis and 15.625, 31.25 and 62.5 for P. patulus) were used in the life table demography 

tests for two successive generations (F0 and F1) of either rotifer species. Regardless of the 

concentrations used, 4-nonyphenol had an adverse effect on both rotifer species in the two 

successive generations. P. patulus was more sensitive than B. havanaensis in chronic toxicity 

tests. F1 generation of both rotifer species was far more adversely affected than the F0 in all 

toxicant treatments. 
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The rapid rate of urbanization worldwide and its consequences for affected species urgently 

warrants research and action. Whether animals are effectively coping from urbanization is hotly 

debated, especially since interpretations are based on different measures of animal responses. 

Here, we take a multivariate view of animal coping strategies, and set up predictions for 

distinguishing urban adaptors and exploiters using multiple markers. Our study compares rural 

and urban populations of a tropical lizard species, the Indian rock agama (Psammophilus 

dorsalis), that lives in a rapidly changing and threatened semi-arid ecosystem in Southern India. 

I will share with you results from a suite of studies that examine behaviour (antipredator and 

social), hormones (testosterone and corticosterone), and health (body condition, ectoparasite 

load, cell-mediated immune response, etc), which collectively suggest active physiological and 

behavioural coping responses. Overall, patterns of similarity and differences in responses of 

urban and rural lizards, not only highlights the importance of using multiple measures of animal 

responses, but enables us to better understand strategies of adaptation to the urbanization 

challenge. 
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The endocrine regulation of follicular growth, maturation and ovulation in piscine models is 

susceptible to anthropogenic contaminants in the water bodies. Therefore, a significant concern 

for the aquaculture industry and environmental perspective are endocrine-disrupting chemicals 

(EDCs) on perturbation of hypothalamic-pituitary-gonadal (HPG) axis, germ cell proliferation, 

gonadotropin regulation of gonadal steroidogenesis and fertility has been investigated in 

various fish species. Although most EDCs can induce oxidative stress, the relative importance 

of EDC exposure on cellular energy sensors and metabolic dysfunction concerning ovarian 

function remains less investigated. The present study sought to examine the impact of chronic 

exposure to 4-nonylphenol (4-NP) in vivo on hepatic energy sensors and metabolic parameters 

concomitant with ovarian function in adult zebrafish. Our results demonstrate that chronic 

exposure to 4-NP at the environmentally relevant concentration (25, 50 µg/L/day) for 21 days 

prompted significant alteration in expression of major anti-oxidant defence parameters, e.g. 

(SOD1, SOD2, Catalase, GPx1a, GSTα1) concomitant with elevated NADPH oxidase (NOX4) 

expression, ROS synthesis, and lipid peroxidation. Notably, NP modulation of markers 

concerning hepatic energy metabolism (sirt1/ampkα/ pgc1α) and fatty acid biosynthesis 

(srebf1/fasn) correlated well with elevated p38-MAPK phosphorylation, loss of ER 

homeostasis and macrovesicular steatosis. Further, elevated expression of inflammatory 

markers (TLR4, p-NF-κB, TNF-α, IL-6, IL-1β and NOS2) and pro-apoptotic and necrotic 

regulators, e.g., Bax, caspase- 8, -9 and cleaved PARP1 in NP-exposed females indicate 

hepatotoxicity. Intriguingly, we observed a significant correlation between premature ovarian 

failure and dysregulated energy homeostasis, metabolic disruption, hepatosteatosis in NP 

treated female. While it could modulate the expression of gonadotropin receptors (fshr, lhcgr), 

steroidogenic markers (StAR, cyp19a1) and igf3 transcripts, NP at low doses abrogate 

maturational potential and induce follicular atresia. Collectively, the present study indicates 

NP-induced altered metabolic and energy homeostasis and fatty liver may act as biomarkers to 

impaired ovarian function, leading to loss of fertility in female zebrafish.   

Acknowledgements: This work was supported by NASF (ICAR) (Grant No. NASF/ABA-6018/2016-

17) and the Department of Biotechnology, Government of India, Grant No. 

BT/PR28560/AAQ/3/919/2018. 
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High larval mortality of both edible and ornamental fish species is a problem in aquaculture. 

One of the main reasons is the lack of sufficient quantities of live food. Several studies indicate 

that the feeding behavior of fish larvae is species-specific. It is important to plan the availability 

of phytoplankton and zooplankton well in advance in order to ensure their adequate supply. It 

is equally important to study the feeding behavior of the larval fish before large-scale 

operations are undertaken. Experiments to test the functional response and prey preference of 

fish larvae are easily conducted and provide valuable information on the feeding behaviour. 

These experiments highlight prey consumption rates and behaviour with the age of fish larvae, 

especially during the early, vulnerable stages of their growth. The somatic growth rates of fish 

larvae on specific plankton diets can also be measured. If conducted well, the information 

obtained from these experiments can help maximize larval survivorship in aquaculture 

practices. 
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Despite evidence that elevated glucocorticoids (GCs) can reduce investment in reproductive 

behaviors and growing interest in understanding how the stress response relates to fitness, there 

has been little emphasis on the role of GCs in sexual selection. I will discuss ongoing research 

in my lab examining the role of GCs in intra- and intersexual selection in the green treefrog, 

Hyla cinerea. In this species, males competing for mates engage in vocal contests using distinct 

amplitude-modulated aggressive signals. We have shown that hearing these calls can increase 

circulating levels of GCs in other males, especially small males that characteristically lose 

aggressive contests. Acoustic modulation of GC levels during male interactions, in turn, alters 

temporal aspects of male advertisement calls. For example, GC administration results in a rapid 

decrease in the duration of male advertisement calls and vocal effort. I show that circulating 

GC levels explain a significant proportion of the variation in the temporal call characteristics 

of males in natural choruses and have a major impact on mate choice by females, with females 

showing preferences for the calls of males with low GC levels. I will then present results 

showing that the strength of female preferences for male call characteristics are contingent 

upon circulating GC levels, with weaker preferences exhibited by females with high GC levels. 

Together, these findings indicate that GCs can play a major role in both intra- and intersexual 

selection.   
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Australia is a megadiverse continent with a vast array of landscapes and an immense diversity 

of iconic wildlife. Iconic wildlife species such as koalas (Phascolarctos cinereus) continue to 

face off major challenges of extreme environmental events such as bushfires, droughts, and 

anthropogenic induced factors such as land clearance. Infectious diseases such as chlamydia 

and retrovirus also present major challenges to the ecological fitness and survival of koalas in 

the wild.  Koalas like much other Australian native wildlife need to be rescued in hundreds 

throughout the year and rehabilitated in sanctuaries. Stress monitoring is an important 

component of the health and welfare evaluation of rescued wildlife. Through the validation and 

application of minimally invasive hormone monitoring technology using glucocorticoids, 

research conducted by our group (The Stress Lab, UQ) has provided an avenue to quantify and 

evaluate stress levels of koalas in clinical care and apply the robust scientific data to understand 

how koalas are coping with ever-increasing environmental pressures. This presentation will 

discuss the applications of minimally invasive hormone monitoring to help bolster the health 

and welfare assessment of threatened species such as koalas in clinical care.  
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Dispersal is a key strategy for mobile organisms to deal with environmental stresses. Given 

global climate change and large-scale degradation of ecosystems due to human activities, the 

continued survival of many species might depend on their ability to evolve to become better 

dispersers. Therefore, investigating the effects of dispersal evolution on natural populations is 

of considerable interest to ecologists and conservation biologists. Although dispersal is a 

complex multi-stage process, studies on dispersal evolution often investigate isolated 

components of dispersal like propensity (i.e. fraction of dispersers in the population), ability 

(i.e. distance covered during dispersal). Thus, there is little understanding of how these 

components and their related costs interact during dispersal evolution and ultimately affect the 

dispersal kernel. To investigate these issues, we subjected four replicate populations of 

Drosophila melanogaster to directional selection for increased dispersal, and compared their 

life-history, behaviour and metabolomes with the matched controls.   

 

 

 

 

 

 

 

 

 

 

mailto:s.dey@iiserpune


   

32 
 ACEBE-2021 

Advances in Comparative Endocrinology and Behavioural Ecology 

IL-08 

Selfish mothers and thieving pups in dog families 

 

Anindita Bhadra 

 

Behaviour and Ecology Laboratory, Department of Biological Sciences, Indian Institute of 

Science Education and Research Kolkata, West Bengal, India 

abhadra@iiserkol.ac.in 

 

 

Parent-offspring conflict theory predicts that mothers should not care for their offspring 

indefinitely and should invest in lifetime reproductive success. This is a difficult theory to test. 

We have demonstrated parent-offspring conflict in free-ranging dogs using a mix of 

behavioural observations and experiments. Our study also revealed interesting cooperation-

conflict dynamics between pups and other adult members of the group. This talk will provide 

an overview of this dynamics in the joint families of free-ranging dogs. 
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Wings play an important role in dipteran fitness. Besides flight, in males particularly wing 

coloration and other pigment patterns are considered as indicators of fitness. Many species in 

genus Drosophila show male specific wing pigmentation patterns which appear as a spot on 

the top right edge of the male wing. In this work our lab expose a set of lines of Drosophila 

biarmipes to three different growth temperatures to see the thermal plasticity of this trait. 

Following this we test female preference for dark vs. light spot males. Establishing a female 

choice for a darker male we further explore dark male’s fitness by subjecting them to various 

physiological stresses. We found males with darker wing-spot are more fit and handle stress 

better. Finally, we do a Raman spectroscopy of wing-spot area. Data indicated a clear shift in 

chemical profiles of pigmented vs. non-pigmented areas of wings. In all our results 

demonstrate that male fitness has been found associated with wing-spot properties.  
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A dysregulated Hypothalamo-Pituitary-Adrenal (HPA) axis is associated with anxiety- and 

depression-like profiles with exposure to sudden, unpredictable stressors triggering stress 

disorder-like symptoms. Corticosterone (CORT) release is an indicator of stress activity in the 

brain with a stressor’s ability depending on type, duration and intensity. In rodents, physical 

restraint is one such stressor that stimulates neuronal activity marker c-fos thereby enabling 

mapping of neuronal activation in stress-responsive or stress-regulatory areas. How they 

respond in the context of stress potentiation is being unravelled. Studies on behaviour and 

neuronal activity in the same individuals/cohort are essential to establish a causal relationship. 

Towards this, whole brain screening was carried out to map the entire neurocircuitry underlying 

stress-potentiated anxiety-like behaviours and HPA regulation. To this end, male Wistar rats 

were screened for baseline activity in the open field, subsequently subjected to a single 

exposure of physical restraint stress for two hours and immediately placed in the anxiogenic 

elevated plus maze (EPM). Plasma CORT levels were measured, while c-fos expression was 

screened in brain areas. Acetylcholinesterase activity was assayed in brain areas with high 

levels of CORT receptors. Physical restraint induced an increase in stress potentiated anxiety-

like neurobehaviours in the EPM such as open arm time (p < 0.05) and entries (p < 0.05) with 

concomitant increase in CORT levels (p < 0.05). It led to an eight-fold increase in c-fos 

expression in the paraventricular hypothalamic nucleus and other stress-sensitive areas such as 

frontal, prelimbic and cingulate cortices, ventromedial, posterior and arcuate hypothalamic 

nuclei, amygdala, periaqueductal gray and pons. No measurable impact was observed on 

acetylcholinesterase activity in prefrontal cortex or hippocampus. Stress potentiation led to an 

upregulated HPA axis, with differential stress sensitivity in brain areas that constitute part of 

the stress circuity as quantified by neuronal activity using C-fos, based plausibly by interaction 

with CORT receptors. 
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The immunological and histological techniques have been amalgamated by the researches to 

create a pioneering discipline known as Immunohistochemistry, for detection of cell and tissue 

antigens by using labelled antibodies. This histo-molecular tool has wide implications in 

endocrine research. This technique helps to reveal of about the cellular constituents of the 

gastro intestinal tract. Gastro intestinal tract is considered the largest endocrine organ, in which 

its mucosal epithelium consists of a region-specific highly dispersive and diffused distribution 

of endocrine cells. Each specific gut endocrine cell secretes specific hormones, against which 

enzyme-labelled antibodies can be generated. The sections of a specific region of the gut are 

exposed to the enzyme-labelled antibodies, followed by the application of chromogenic 

substrate, which upon catalysis yields particular colour. Positive IHC results reveal a wealth of 

information regarding the presence, distribution, morphology and physiological status of these 

endocrine cells. Researchers throughout the world have performed IHC studies of varied gut 

endocrine cells in different animal models. In the current study this technique has been used to 

identify and localize the gastrin and secretin producing gut endocrinocytes present in the enteric 

epithelium of an agastric hill stream fish, Lepidocephalus guntea and stomach containing 

Indian skipper frog, Euphlyctis cyanophlyctis. The results highlight the presence of gastrin 

immuno-reactivity in the intestine of agastric fish as well as in the stomach and intestine of 

frog. The secretin immuno-reactivity was observed in the intestinal mucosal region of the both 

the animal models and in the muscular layer of the intestine of the frog. The overall study 

revealed not only the regional distribution, morphological variations (open and closed types) 

of the studied immune-reactive gut endocrinocytes but also the hormone-parahormone and 

lumone concept the gastro-intestinal hormones. 
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Reward is a fundamental trait and is therefore governed by common neural mechanisms among 

different species. The association of context of the reward and events that precede them are 

critical for memory-guided decision-making, which if malfunction lead to drug addiction, 

binge eating disorders and schizophrenia. Reward learning is known to induce persistent 

epigenetic modifications regulating activity-dependant gene expression and synaptic 

plasticity-related changes. Epigenetic changes in memory-related genes such as brain derived 

neurotrophic factor (BDNF) in hippocampus play pivotal role in formation, maintenance and 

retrieval of memories. In that, DNA methylation status of BDNF promoters is associated with 

fear memory formations. The current study elucidates the role of DNA demethylation in 

regulating reward memory processing. The adult male rats trained for place conditioning for 

reward in the Y maze were assessed for percent time spent in conditioned arm and epigenetic 

parameters in the hippocampus. Tet1 expression and markers of synaptic plasticity like BDNF 

in the hippocampus showed distinct increase in conditioned animals scarified after test session. 

The DNA hydroxymethylation levels at Bdnf IV and Bdnf IX promoters were also increased 

in conditioned rats, but the cytosine methylation levels were decreased. On the contrary, 

conditioning increased DNA methylation with concurrent decrease in hydroxymethylation at 

the BDNF promoter when tested in animals before subjecting to test session. Interestingly, 

intra dentate gyrus administration of pan Tet1 siRNA in the conditioned rats inhibited 

acquisition after 48 hours. Subsequently, the acquisition was gradually restored by 7th day of 

the treatment. Concomitantly, expression of BDNF was reduced in the hippocampus post 48 

hours of Tet1 siRNA administration and was normalized by 7 days. These results suggest that 

Tet1-induced DNA demethylation plays an important role in reward memory consolidation, 

plausibly via regulation of BDNF expression in the hippocampus. 
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Moths are abundant and ubiquitous in terrestrial environments and are pollinators, important 

herbivores of wild plants, and food for birds, bats and rodents. In recent years, many once 

abundant and widespread species have shown sharp declines that have been cited by some as 

indicative of a widespread insect biodiversity crisis. Likely causes of these declines include 

agricultural intensification, light pollution, climate change, and urbanization; however, the real 

underlying cause(s) is still open to conjecture. The aim of present investigation was to 

understand the impact of urbanization with respect to damages to protein and lipid 

biomolecules due to urbanisation effect causing oxidative stress on different species of moth.  

Urbanization showed a significant increase in the levels of protein carbonyls and sulphydryls 

levels in moth species. Lipid Peroxides and hydroperoxides were also significantly increased 

in moth species. Our study clearly is an indicator of oxidative stress in cells and tissue of 

different moth species and how urbanization influences on their physiology. 
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Cocaine- and amphetamine-regulated transcript (CART) mRNA and its peptide are found to 

be highly conserved in the vertebrate phylogeny. Anuran metamorphosis is characterized by 

rapid and dramatic changes in the body thus preparing the animal to adapt to the changing 

environment. At the onset of metamorphosis, the tadpoles feed voraciously while reduced to 

complete inhibition of feed intake is seen in the transition state (Stage 42 onwards). Thus, it is 

of paramount importance to check the interplay between orexigenic and anorectic peptides 

during the anuran metamorphosis. The current study is undertaken to check the distribution of 

anorexigenic CART peptide in the tadpole brain of frog M. ornata during metamorphosis (stage 

35 to 46 as per Gosner, 1960) by immunohistochemistry. Comparable to stage 30, tadpoles of 

stage 35 to stage 38 showed strong CART immunoreactivity in the brain areas previously 

reported in food intake. These developmental stages are voracious feeders. The intense 

immunoreactivity was seen in the preoptic area and the nucleus infundibularis dorsalis (NID) 

and ventralis (NIV). It is important to note that anuran preoptic area and infundibular areas are 

homologous to mammalian paraventricular (PVN) and arcuate nucleus (ARC) respectively, 

which are known to contain peptides regulating the food intake. As the development 

progresses, inhibition in food intake is seen in the tadpoles resulting into reduced CART 

immunoreactivity (Stage 40 to 44) in the brain areas responsible for energy homeostasis. In the 

froglets of stage 46, reappearance / resumption of strong CART immunoreactive cells and 

fibers were noted in the feed controlling brain areas. Additionally, at this developmental stage, 

CART immunoreactivity was also noted in the olfactory bulb and the optic lobe areas strongly 

suggesting its role in the sensory and visual perception. The variation in the CART 

immunoreactivity during different developmental stages of metamorphosis is concurrent with 

the feed intake in tadpoles and therefore we speculate that CART might play a very important 

role in the energy regulation of tadpoles during metamorphosis 
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Amphibians have diverse reproductive modes and mating systems. The Indian sub-continent 

is a biodiversity hotspot and harbours diverse species of amphibians. Night frogs of the genus 

Nyctibatrachus are endemic to the Western Ghats of southern India and exhibit unique 

courtship and spawning behaviour. Herein, we studied the breeding biology of Nyctibatrachus 

humayuni. This night frog is a terrestrial breeder that reproduces during the south-western 

monsoon. Males are continuous breeders whereas females breed seasonally. Adults of N. 

humayuni are sexually dimorphic: females are larger, and males have femoral glands on the 

ventral surface of their thighs. The operational sex ratio is highly skewed in favour of males 

during the breeding season while it is close to 1:1 during the rest of the year. Males choose 

suitable spawning sites, establish territories, and initiate calling while females approach the 

vocalising males and, following a brief courtship, deposit eggs at the sites chosen by males. 

Males produce amplitude modulated advertisement call consisting of a train of pulses. The calls 

consist of either single or multiple notes depending on the social situation. Further, a high 

degree of inter-individual variation exists in call parameters. Moreover, significant differences 

are observed in certain call parameters during different social situations. Females of N. 

humayuni do not spawn while in amplexus, but spawning occurs after separation of the pair 

following a brief ‘abbreviated’ amplexus. Spawning occurs on the moist rocks, boulders and 

muddy surfaces in the middle and along the sides of montane streams. Clutch size is larger 

during the early breeding season while it decreases with the season’s progression. Interestingly, 

egg size is comparable among the breeding season phases, suggesting the absence of a trade-

off between egg size and clutch size.  
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Cocaine and amphetamine regulated transcript peptide (CARTp) is widely reported in the brain 

of vertebrates except reptiles. Its role in antagonizing the physiological consequences of stress 

in mammals is well established. The effect of prenatal stress in mammals is parallel to the 

environmental stress on larval growth and development in anurans. During the post breeding 

season anuran tadpoles are subjected to wide range of environmental variables such as 

increased temperature and hypoxia due to intermittent dry spells leading to pond desiccation 

thereby disturbing homeostasis. CART has been intensely investigated in mammals and known 

to play an important role in stress whereas the neuroendocrine mechanisms and the role of 

peptides are poorly understood in anurans. In the present study, tadpoles were collected from 

a desiccating    puddle and the expression of CARTp in the tadpole brain of frog Euphlyctis 

cyanophlyctis was studied using immunohistochemistry. Tadpoles of overcrowding group 

showed higher immunoreactivity in various neuroanatomical regions which are previously 

reported in stress response in mammals. Cells with strong CART-immunoreactivity were 

observed in the preoptic area (POA) and posterior entopeduncular nucleus (PEN) of the 

diencephalon of tadpoles exposed to chronic overcrowding as compared to normal. In the 

suprachiasmatic nucleus and the hypothalamic areas, moderate CART-ir cells were observed 

in the control groups while number of cells and intensity of immunoreactivity was increased in 

tadpoles of the overcrowding group. The strongest immunoreactivity was observed in the 

Edinger Westphal nucleus (EW) of the overcrowding group as compared to the normal. These 

regions along with the EW nucleus are known to form the stress and anxiety regulating centers 

of the vertebrate brain. Hence our results indicate that CART might play a role to reinstate 

homeostasis in the adverse environmental conditions of pond drying during their development. 
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Urban green spaces are composed of native and exotic plant species that vary in vegetation 

characteristics. In urban areas, vegetation structure is one of the key factors for birds in 

recognizing their environment. This study was carried out in the smaller urban green spaces in 

the two adjacent cities; Pune and Pimpri-Chinchwad, an urban part of the Pune Metropolitan 

Region (PMR).  We studied the relationship between woody plants and birds in the 20 smaller 

urban green spaces of PMR. We observed 69 woody plant species and 44 bird species in the 

sampling sites. Common Myna was the dominant bird species in the small urban greenspaces, 

followed by Purple Sunbird and Oriental White-eye.  Regression analysis showed a significant 

positive relationship between the diversity of woody plants and birds. The higher density of 

exotic woody plants showed a negative relationship with the diversity of birds as well as with 

the specialist birds such as insectivores, herbivores, and predators. The study showed that mono 

cultivation of the exotic plant in urban green spaces supports fewer birds and reduces the 

richness of specialist birds. It was found that the increasing richness of local native woody 

plants increased the richness of birds including specialist birds.  It was concluded that local 

woody species support more birds than exotic woody species. Thus, we need to understand the 

landscape and environmental attributes in the management of urban green spaces for the 

conservation of urban biodiversity.  
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The present investigation is aimed to study the differentiation and development of accessory 

reproductive structures during different stages of development in male and female embryos of 

Calotes versicolor.  The eggs of this lizard were incubated at male-producing temperature 

(MPT - 25.5±0.5°C) and at female-producing temperature (FPT- 23.5±0.5°C). The embryos 

from each stage were subjected to histology. Result reveals that at oviposition, the paired 

Wolffian ducts (WDs) develop in a craniocaudal direction along the dorsolateral periphery of 

mesonephros, composed of columnar epithelial cells with a lumen at the centre.  However, at 

this stage both histological and morphological observations clearly depict the absence of 

Mullerian ducts (MDs).  At stage 30, MDs develop as a strip of cells adjacent to WDs in a 

craniocaudal direction indicating that the development of MDs may depend on an inductive 

influence from the WDs. The differentiation and development of the WD was similar at both 

FPT and MPT through stages 36-38.  Subsequently its development follows the sex specific 

pathway and representing first sign of its regression.  The differentiation and development of 

the MD is also similar at both FPT and MPT through stages 34-35 subsequently follows sex 

specific pathway.  A positive correlation is observed between the morphological differentiation 

of Sertoli cells (stage 36-37), testis differentiation and beginning of the regression of the 

Mullerian duct.  Hence, it is hypothesized that the embryonic testis of C. versicolor might be 

producing Mullerian inhibiting substance soon after it differentiates.  The observed results 

unveil that at hatchling the complete regression of Mullerian duct is observed in males whereas, 

in females the oviducts are distinct. The present findings clearly demonstrate sex specific 

regulation of Mullerian duct and Wolffian duct development and regression in C. versicolor 

providing fundamental information critical for investigating mechanisms underlying during the 

development and regression of both WDs and MDs. 
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The focus of research was to explore the restorative reverberation of Jamun seed powder on 

the body masses and litters count in the generations of diabetic male Swiss albino. Stipulated 

doses of Alloxan monohydrate were injected into male, leading to destitution in insulin 

secretion and ultimately hyperglycemia. Swiss albinos were fed with Jamun seed powder along 

with their food for three weeks (Group III or F1-T) and simultaneously compared with 

hyperglycemic (Group I) and generation obtained when hyperglycemic Swiss albino mated 

with normal female Swiss albino (Group II or F-1) so as to set up consecutive changes in 

diabetic male Swiss albino and their generations. Studies showed significant decrease in body 

masses and litters count in the F-1 generation. Our results show that body masses and the litters 

count which were found to be decreased due hyperglycemia, return to their normal levels 

/counts after feeding with Jamun seed powder along with the food. These might be due to 

presence of single component or combinations of various phytochemicals like triterpenes, 

anthocyanin, oleic acid, essential oils, glycosides, saponins and several members of Flavonoids 

which directly or indirectly affects insulin resistance and β-cells function. The antidiabetic or 

antihyperglycemic properties of Jamun seed powder stimulates the secretion of pancreatic 

insulin which restores histoarchitecture of pancreatic β-cells in the experimental animal cells. 

Jamun seed powder possess significant tocolytic activity and antidiabetic compounds which 

are of great importance in restoration of diabetes and is so imperative for future investigation 
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In prey species, carry-over effects of predation on growth, behaviour, and morphology have 

significant impacts on their life history trajectories. Most of the studies on different model 

systems have shown carry-over effects of predation on behavior of the prey animals. However, 

studies investigating carry-over effects of predation on integration of growth, behavior, and 

morphology in prey are lacking. Hence, we wanted to determine the carry-over effects of 

predation on growth, behaviour, morphology, and metamorphic traits of larval Indian skipper 

frogs (Euphlyctis cyanophlyctis). We exposed early (10-14) and late embryonic stages (15-19) 

of E. cyanophlyctis to predation risk and studied their growth, behavior, morphology, and 

metamorphic traits later in their life. The results of our study show that exposure to predation 

risk during embryonic stages elicits antipredator behavioral responses against kairomones of 

dragonfly nymphs at larval stage (29-33). Tadpoles exposed during later embryonic stages 

grew faster and had greater body mass. The embryos exposed to predation risk at later stages 

exhibited stronger antipredator behavior as larvae than those exposed during early embryonic 

stages. Further, early embryonic exposure lead to tadpoles with narrow bodies and longer tails. 

Interestingly, tadpoles exposed as later embryonic stages had significantly greater body mass, 

narrow tails with greater tail fin heights and deeper tail muscles. The carry-over effects were 

also seen in metamorphic traits of E. cyanophlyctis. Embryos exposed to predation risk during 

early stages metamorphosed earlier but with increased body size (snout-vent length, SVL, and 

body mass). In contrast, embryos exposed to predation risk at later stages metamorphosed 

earlier with larger SVL.  
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Cocaine- and amphetamine-regulated transcript peptide (CART) is a highly conserved 

multifunctional neuropeptide in the vertebrates. CART, a known anorexigenic agent, is 

involved in diverse physiological functions including reproduction where its role is reported in 

fishes, birds and mammals. However, the role of CART in reproduction is not yet reported in 

anurans. The current study is undertaken to examine its role in reproduction. For this, 

comparative distribution pattern of CART in the brain of a continuous breeder and a seasonal 

breeder, Indian skittering frog Euphlyctis cyanophlyctis and Microhyla ornata, was seen. M. 

ornata is fossorial frog that breeds with the onset of monsoon and has distinct reproductive 

phases in its annual breeding cycle, whereas E. cyanophlyctis breeds throughout the year. The 

frogs used in this study belonged to the pre-breeding season. The neuroanatomical distribution 

of CART in the brain and pituitary gland of adult male frog was studied using 

immunohistochemistry. In E. cyanophlyctis, CART immunoreactive cells and fibres were 

observed in olfactory bulb, medial pallium, septum, striatum, nucleus accumbens and amygdala 

regions of the telencephalon while the dorsal and lateral pallium was devoid of any 

immunoreactivity. In the diencephalon, CART neuronal cells were seen in paraventricular 

nucleus, periventricular nucleus, dorsal and ventral hypothalamus and anteroventral 

tegmentum. A dense network of CART positive fibres with granules were observed in the 

preoptic area, habenula, thalamic nucleus, dorsal and ventral hypothalamus, tuberal nucleus, 

median eminence, posterior tubercle and the pituitary gland. Optic tectum, torus semicircularis, 

the Edinger Westphal nucleus, tegmental nucleus of the mesencephalon and the raphe nuclei, 

hindbrain reticularis and central gray region of rhombencephalon showed dense CART 

immunoreactive cells and fibres. In M. ornata, however, strong CART immunoreactivity was 

observed only in the diencephalon in ventral hypothalamus, epiphysis, habenular nucleus, 

anteroventral tegmentum, lateral forebrain bundle, median eminence and pituitary gland. This 

differential distribution pattern of CART in the brain areas observed in these frog species with 

distinct breeding cycle is suggesting its role in different reproductive pattern. 
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Out of many harmful insects, mosquitoes are one which causes variety of dreadful diseases by 

carrying the pathogens. For controlling the mosquitoes, we have used many synthetic 

chemicals which causes the environmental pollution as well as adult mosquitoes showed 

increased resistance against the chemicals. To overcome such problems, use of phytochemicals 

is the best and safest alternative instead of synthetic chemicals. In the present work, we used 

the plant extracts from Murraya koenigii, which is commonly available in India. With the help 

of Soxhlet apparatus, by using methanol as a solvent herbal extract were prepared from root 

and leaf of Murraya koenigii. FTIR analysis was done to study the phytochemicals which are 

present in methanolic extracts. The LC50 values for the fourth instar larva of Culex 

quinquefaciatus observed after 24 hours were 79.43 ppm and 537.03 ppm for methanolic leaf 

and methanolic root extracts of Murraya koenigii respectively. The phytochemicals like 

saponins, alkaloids, terpens, polyphenols and flavonoids are present in the extracts not only 

shows the larvicidal activity but also responsible for the behavioral changes and morphological 

aberrations in the fourth instar larva of Culex quinquefaciatus. The morphological aberrations 

directly effect on the life of larva and cause death of the larva. The alteration in total protein 

and carbohydrate content in the fourth instar larva of Culex quinquefaciatus has been recorded 

after the application of both the extracts. 
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Repeated mild traumatic brain injury (rMTBI) precipitates into neuropsychiatric 

manifestations including anxiety. rMTBI-induced anxiety is comorbid with the reduction in 

gut motility and dysbiosis in Wistar rats. However, dysbiosis in being the cause or consequence 

of the anxiety is poorly understood. Brain-derived neurotrophic factor (BDNF) within the 

framework of the amygdala, is implicated in anxiety-like behaviours. Further, histone 

deacetylase 2 (HDAC2) is a known regulator of BDNF and its overexpression in the amygdala 

has been shown to provoke anxiety. In this study, we hypothesize that rMTBI-induced gut 

dysbiosis undertakes neuroepigenetic changes in the amygdala resulting in deficits in BDNF 

expression, which may be causal to stress-induced anxiety. rMTBI decreased butyrate 

producing bacterial families in rat jejunum which may be leading to lower HDAC inhibition in 

the amygdala. rMTBI increased HDAC2 expression which was concurrent with deficits in 

BDNF levels and histone hypoacetylation at BDNF promoter. Sodium butyrate (SB) is a pan 

HDAC inhibitor. Therefore, SB administration in rMTBI-exposed rats decreased HDAC2 

expression and binding to BDNF promoter, and normalized BDNF expression. Further, the 

faecal microbial transplantation (FMT) from a healthy donor (Naïve rats) to rMTBI-exposed 

rats curbed HDAC function, improved histone acetylation and BDNF expression in the 

amygdala, and relieved anxiety. On the contrary, the FMT from rMTBI-exposed rats to naïve 

control rats increased HDAC2 expression and anxiety levels. These observations support the 

causal role of gut microbiota, particularly butyrate-producing colonies, in the regulation of 

neuroepigenetic mechanisms in emotional neurocircuitry, and further warrant the 

characterization of the gut microbiome towards the development of psychobiotics. 
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In the phylum Tardigrada, limnoterrestrial tardigrades are the most commonly studied than 

freshwater or marine forms. Studies on their ecology are scarce and mostly available from 

temperate region than the tropics. In the present study we investigated the distribution of 

tardigrades in Northern Western Ghats of India (NWG). We analysed total 122 samples 

collected from 38 different localities during 2015-2019 in NWG. Total 12 genera belonging to 

Hetero- and Eutardigrades were found.  More than 50% of samples were represented by a single 

genus while only 1.6% samples were represented by four genera. Macrobiotus Schultze, 1834 

was the most commonly occurring genus while Cornechiniscus Maucci & Ramazzotti, 1981, 

Itaquascon De Barros, 1939, Mesobiotus VecchiI, Cesari, Bertolani et al., 2016, and 

Ramazzottius Binda & Pilato, 1986 were found to be rare. The distribution of these genera was 

found to be affected by different environmental factors such elevation, precipitation, 

temperature, and type of host. The present study is the first report on limnoterrestrial 

tardigrades from NWG and the results are discussed with respect to their ecology.  
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