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Letter of Collaboration with Dr. Chinmay Pradhan 

 

Dear Madam/Sir, 

 

We, Dr. Preseela Satpathy and Priv.-Doz. Dr. habil. Frank Uhlenhut would like to confirm our 

collaboration from the EUTEC Institute, University of Applied Sciences, Emden, Germany with 

Dr. Chinmay Pradhan, P.G. Department of Botany, Utkal University, Bhubaneswar, India.  

Together with Dr. Pradhan we have worked on the project entitled “Model based utilization of 

agricultural crop residues for energy generation” which aimed at designing a mathematical 

model in Germany for designing biogas plants operated with agricultural wastes which are 

otherwise subjected to open-burning in India, a deeply concerning issue. Such collaborations 

enable us to understand the challenges encountered in developing and least developed 

countries and help us to design cost-effective solutions. We have successfully published 2 

research articles and the findings have been presented in conferences.  

Name: Priv.-Doz. Dr. habil. Frank Uhlenhut 

E-Mail: Frank.Uhlenhut@hs-emden-leer.de  

Tel.: (04921) 807-1876 
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Dr. Pradhan’s research areas are of great interest for us at the EUTEC Institute and we look 

forward to continuing our collaboration in the field of environmental sciences and mathematical 

modelling. In case of any further queries, please feel free to contact us. 
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(Preseela Satpathy) 
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To Whom It May Concern: 
 
I am working as a scientist in Kentucky Tobacco Research and Development Center, College of 
Agriculture, Food and Environment at the University of Kentucky, Lexington USA for more than 
15 years. I have earned my MS and PhD degrees in Botany from Utkal University, Bhubaneswar. 
I spent more than 10 years (1988-1999) of my academic career as a MS, and then as a PhD 
student of Prof. Pradeep Kumar Chand in the Post-Graduate Department of Botany, Utkal 
University. After I received my PhD, I was working as a Research Associate with Prof. Chand in a 
research project funded by Department of Biotechnology, Govt. of India. During my stay at the 
Utkal University, I have had the opportunity to interact and work with a number of MS, MPhil 
and PhD students.  I have known Dr. Chinmay Kumar Pradhan for more than 20 years (since he 
joined Botany Department as a MS student).  As an alumna of the Utkal University, it is my 
pleasure to write this letter about my association with the Department and especially with Dr. 
Chinmay Kumar Pradhan, who is currently an Associate Professor in the PG Department of 
Botany, Utkal University, Bhubaneswar. After receiving his MS degree, Chinmay joined Prof. 
Chand’s group as a MPhil and then as a PhD student. I have had this opportunity to interact and 
discuss about the research projects with Chinmay on a regular basis.  In addition, we also 
shared authorship in a number of research publications. Even though I have left Utkal 
University for more than 20 years, I have never lost contact with Dr. Pradhan.  He is also in 
contact with me on a regular basis and discuss about his scientific interest and research 
projects. Dr. Pradhan and I have some common scientific interests. One of my major research 
areas at University of Kentucky is plant genetic transformation. As Dr. Pradhan is keen on 
developing genetic transformation protocols for important species for mitigation of heavy 
metal stress, we often discuss about the projects, share our thoughts and exchange ideas. I 
would like to reiterate that as an alumna of the PG Department of Botany I always keen on 
having scientific discussion with my colleagues over there, especially with Dr. Pradhan and I am 
looking forward to have more future collaborations. 
 
Sincerely Yours, 

 
Sitakanta Pattanaik PhD 
Scientist III and Principal Investigator  
Email: spatt2@uky.edu   
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Abstract: Background: Leprosy (Hansen’s disease) is a neglected tropical disease affecting mil-
lions of people globally. The combined formulations of dapsone, rifampicin and clofazimine 
(multidrug therapy, MDT) is only supportive in the early stage of detection, while “reemergence” is 
a significant problem. Thus, there is still a need to develop newer antileprosy molecules either of 
natural or semi-synthetic origin.  

Objective: The review intends to present the latest developments in the disease prevalence, avail-
able therapeutic interventions and the possibility of identifying new molecules from phytoextracts. 

Methods: Literature on the use of plant extracts and their active components to treat leprosy was 
searched. Selected phytoconstituents were subjected to molecular docking study on both wild and 

mutant types of the Mycobacterium leprae. Since the M. leprae dihydropteroate synthase (DHPS) is 
not available in the protein data bank (PDB), it was modelled by the homology model method and 

validated with the Ramachandran plot along with other bioinformatics approaches. Two mutations 
were introduced at codons 53 (Thr to Ile) and 55 (Pro to Leu) for docking against twenty-five se-
lected phytoconstituents reported from eight plants that recorded effective anti-leprosy activity. The 
chemical structure of phytochemicals and the standard dapsone structure were retrieved from the 
PubChem database and prepared accordingly for docking study with the virtual-screening platform 
of PyRx-AutoDock 4.1. 

Results: Based on the docking score (kcal/mol), most of the phytochemicals exhibited a higher 
docking score than dapsone. Asiaticoside, an active saponin (-11.3, -11.2 and -11.2 kcal/mol), was 
proved to be the lead phytochemical against both wild and mutant types DHPS. Some other useful 
phytoconstituents include echinocystic acid (-9.6, -9.5 and -9.5 kcal/mol), neobavaisoflavone (-9.2, 
-9.0 and -9.0 kcal/mol), boswellic acid (-8.90, -8.90 and -8.90 kcal/mol), asiatic acid (-8.9, -8.8 and 
-8.9 kcal/mol), corylifol A (-8.8, 8.0, and -8.0), etc. Overall, the computational predictions support 
the previously reported active phytoextracts of Centella asiatica (L.) Urban, Albizia amara (Roxb.) 
Boivin, Boswellia serrata Roxb. and Psoralea corylifolia L. to be effective against leprosy.  

Conclusion: A very small percentage of well-known plants have been evaluated scientifically for 

antileprosy activity. Further in vivo experiments are essential to confirm anti-leprosy properties of 
such useful phytochemicals. 

Keywords: Anti-leprosy, dapsone, ethnomedicinal plants, Hansen’s disease, molecular docking, phytochemicals. 

1. INTRODUCTION 

Leprosy (Hansen’s disease, HD) is a chronic infectious 
disease caused by the slow-growing acid-fast bacterium 
Mycobacterium leprae. The bacterium was first identified  
 
*Address correspondence to this author at the Department of Zoology, 
Utkal University, Vani Vihar, Bhubaneswar-751004, Odisha, India; E-mail: 
sujogyapanda@gmail.com 
#These authors contributed equally to this work. 

by Gerhard Henrik Armauer Hansen in 1873 and accord-
ingly known as Hansen’s bacillus and the disease. South-
East Asian countries such as India, Indonesia and China are 
the hot-spot nations for leprosy (Fig. 1). At the same time, 
Brazil, in the American region, is the most leprosy prevalent 
country in the world [1]. Leprosy, over the years, continues 
to be a neglected tropical disease with high disability and 
eventual morbidity. With the development of combined 
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Abstract  
 
Amphibian tadpoles are the key consumers and play an important role in the food chain of 
aquatic ecosystems. Understanding the natural diet of tadpoles can help in developing 
management strategies for them. We characterized the diet of 170 Euphlyctis cyanophlyctis 
tadpoles collected from 34 sites during rainy seasons (July to October) of 2014 and 2015 in 
different temporary habitats in and around Similipal Biosphere Reserve, India. After 
morphometric measurements (total length, body length and body width), the complete 
intestine of each tadpole was analyzed for food items and quantified based on the numeric 
frequency (NF %) and frequency of occurrence (FO %). The food spectrum of tadpoles 
included mostly detritus followed by phytoplanktons (represented by 6 classes and 55 genera). 
The food items ingested were similar in all the habitats, suggesting that they are non-selective 
predators that lack an apparent dietary preference, and their diet is mostly dependent on the 
availability of food items. Knowledge of food habits and feeding behaviour of the tadpoles is 
essential, since the early part of the life history of amphibians is dependent on the availability 
of the food items in the natural habitat. 
 
Keywords: Similipal Biosphere Reserve; Euphlyctis cyanophlyctis; Tadpole; Diet; 

Phytoplankton. 
 

 
 

Introduction  
 
Most of the anuran species have a biphasic life cycle with a larval stage called tadpole 

[1]. For tropical frogs, spatial and temporal dimensions have usually been considered to be the 
most important factors, particularly the choice of breeding sites [2]. Following the south-west 
monsoon, many Indian anuran species co-breed [3] and use a number of habitats ranging from 
lentic (e.g., ephemeral pools, temporary ponds, permanent lakes, water in rock cavities, tree 
trunks and inside the holes excavated by other animals) to lotic systems (e.g., rivers, creeks and 
streams) [4-6] for breeding. These aquatic habitats may vary in their hydro-period (e.g., 
temporary, permanent or ephemeral), structure (e.g., river width, pond area, pond depth, and 
canopy cover) and limnological characteristics (e.g., pH, dissolved oxygen, conductivity, 
temperature, etc.) that, in turn, have a varied influence on tadpole assemblages [7, 8]. 
Amphibian tadpoles are the key consumers and play an important role in the food chain of 
aquatic ecosystems. Knowledge of food habits and feeding behaviour of the tadpole is essential, 
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Antibiotic susceptibility of cultivable aerobic microbiota from the oral
cavity of Echis carinatus from Odisha (India)

Laxmipriya Padhia,1, Sujogya Kumar Pandaa,1, Pratyush P. Mohapatrab, Gunanidhi Sahooc,∗

a Department of Zoology, North Orissa University, Baripada, 757003, Odisha, India
b Central Zone Regional Centre, Zoological Survey of India, Jabalpur, Madhya Pradesh, India
c Department of Zoology, Utkal University, Bhubaneswar, 751004, Odisha, India

A R T I C L E I N F O

Keywords:
Antimicrobial resistance
Echis carinatus
Oral microflora
Zoonoses
Snakebite

A B S T R A C T

During a snake bite, the microbes may get transferred to the bite site and may cause secondary infection along
with envenomation. The knowledge on the oral bacterial flora of snakes constitutes information important for
snake bite management. The inadequately studied oral microflora of snakes differ geographically, temporally
and among the members of the same species. The objective of this study is to determine the pattern of oral
bacterial flora of Saw-scaled viper (Echis carinatus) and their susceptibility to antibiotics. Oral swabs were col-
lected from nine healthy Saw-scaled vipers, subjected to microbiological, biochemical and molecular char-
acterization. Additionally, these isolates were subjected to antimicrobial susceptibility testing using ICOSA-20-
Plus and ICOSA-20-Minus. A wide range of pathogenic bacteria such as Salmonella arizonae, Pseudomonas stutzeri,
Proteus penneri, Alcaligenes faecalis; Citrobacter diversus, C. freundii, Enterococcus faecalis, Bacillus anthracis,
Staphylococcus sciuri and Achromobacter xylosoxidans were isolated as new additions to the floral diversity of saw
scale viper. Most of the isolates were sensitive towards amikacin, azithromycin, imipenem, ciprofloxacin, gen-
tamicin, ofloxacin, sparfloxacin, tobramycin, levofloxacin, kanamycin, tetracycline, and chloramphenicol while
resistant to amoxyclav, cephalothin, cefpodoxime, Co-Trimoxazole, oxacillin and penicillin. The present study
revealed that the bacterial flora of the oral cavity of Saw-scaled viper is resistant to many common antibiotics,
which are often used for the treatment of snake-bite victims.

1. Introduction

Snakes typically live in habitats where various bacterial strains also
exist. During handling of snakes by herpetologists, veterinarians, biol-
ogists, students, collectors and those who raise snakes as pets or during
snake bites, the oral microflora of the snakes may affect victims by
transmitting pathogenic organisms [1]. When snakes are bumped into
veterinary medicine, it is necessary to monitor their microflora” [2].
Identification of microorganisms in snakes is important not only to
expand knowledge of the bacteria that cohabit with these interesting
animals, but also to deepen the understanding of etiological agents of
secondary infections resulting from accidents during handling. Several
microorganisms are present in the oral cavity of snakes. Some of them
may be beneficial to the host while a majority of the strains are either
opportunistic or pathogenic in nature. During the ophidian accidents,
they may get transferred to humans causing secondary infections. The

similarity between the oral microflora of snakes and the bacteria found
in snake bite wounds has been demonstrated [3,4]. These studies have
also established that the diversity of snake oral flora varies with species,
seasons and geographical locations. In a country like India, snake-bite
incidence is much higher. Usually, the relationship between en-
venomation and association of microbial infections is neglected during
the treatment process.

Echis carinatus (Schneider 1801), commonly known as Saw-scaled
viper, is a short nocturnal snake that inhabits semi-desert areas with
sparse vegetation. “In India, where around half of snake bite deaths
worldwide are thought to take place, the Saw-scaled viper is one of four
species which together account for the highest number of human
fatalities.”2 A 10 year study conducted by Punde [5] in the state of
Maharashtra, India observed that out of a total of 427 patients bitten by
venomous snakes, the number bitten by Saw-scaled viper was highest
(274 patients, 64.2%), followed by Cobra (71, 16.6%), Krait (42, 9.8%)

https://doi.org/10.1016/j.micpath.2020.104121
Received 15 August 2019; Received in revised form 3 March 2020; Accepted 6 March 2020
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Molecular Phylogenetics and Evolution 165 (2021) 107300

Available online 30 August 2021

1055-7903/© 2021 Elsevier Inc. All rights reserved.

King or royal family? Testing for species boundaries in the King Cobra, 
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A B S T R A C T   

In widespread species, the diverse ecological conditions in which the populations occur, and the presence of 

many potential geographical barriers through their range are expected to have created ample opportunities for 

the evolution of distinct, often cryptic lineages. In this work, we tested for species boundaries in one such 

widespread species, the king cobra, Ophiophagus hannah (Cantor, 1836), a largely tropical elapid snake 

distributed across the Oriental realm. Based on extensive geographical sampling across most of the range of the 

species, we initially tested for candidate species (CS) using Maximum-Likelihood analysis of mitochondrial genes. 

We then tested the resulting CS using both morphological data and sequences of three single-copy nuclear genes. 

We used snapclust to determine the optimal number of clusters in the nuclear dataset, and Bayesian Phyloge-

netics and Phylogeography (BPP) to test for likely species status. We used non-metric multidimensional scaling 

(nMDS) analysis for discerning morphological separation. We recovered four independently evolving, 

geographically separated lineages that we consider Con�rmed Candidate Species: (1) Western Ghats lineage; (2) 

Indo-Chinese lineage (3) Indo-Malayan lineage; (4) Luzon Island lineage, in the Philippine Archipelago. We 

discuss patterns of lineage divergence, particularly in the context of low morphological divergence, and the 

conservation implications of recognizing several endemic king cobra lineages.   

1. Introduction 

Species that were long thought to be ‘widespread’ and ‘variable’, 
when systematically studied, have frequently turned out to contain 

previously unrecognized diversity, and to comprise species complexes, 

typically consisting of multiple allopatric species, each inhabiting a 

smaller geographic area (e.g., Welton et al., 2010, 2014; Siriwut 

et al.,2015; Wüster et al., 2018). However, testing for species boundaries 

can be complicated in cryptic species that are super�cially indistin-

guishable due to strong resemblance in morphology, behavior and 

ecology (Steyskal, 1972; Bickford et al., 2007). In recent years, molec-

ular studies have improved the understanding of cryptic species across 

biogeographic regions (Pfenninger & Schwenk, 2007; Vodă et al., 2014). 

This issue is particularly acute in the Oriental tropics, a region with 

diverse geological histories and heterogenous contemporaneous climate 

and climax vegetation types (Archbold et al., 1982; Woodruff, 2010; 

* Corresponding author at: Maharaja Shrirama Chandra Bhanja Deo University, Baripada, Takatpur, Odisha, India. 

E-mail address: gowrishankar.pogiri@gmail.com (P. Gowri Shankar).   
1 Joint last authors. 
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