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 Abstract
Antibiotics have been used for decades to treat various bacterial infections. Apart from bactericidal activities, their poten-
tial side effects have not been much studied or evaluated. Neurotoxicity is a major concern in the case of β-lactam and 
fluoroquinolone families, which can result in convulsions or seizures. Here, we proposed a hypothesis to check whether 
antibiotic treatment can conclusively enhance anxiety-like behaviours and how seizure behavioural profile gets modulated 
in pentylenetetrazole (PTZ)-treated zebrafish. Zebrafish were treated with selected antibiotics such as 25 mg/L Penicillin 
G (PG) and Ciprofloxacin (CPFX), for 7 days and thereafter exposed to PTZ (7.5 mM) for 20 min. The data indicate that 
PG and CPFX-treated groups exhibited anxiety-like or stressed behavioural phenotypes in the novel tank test (6 min), and 
also, they were found to promote hyperactivity. Early onset of PTZ-induced seizure-like behavioural scores, the heightened 
intensity of seizure and reduced latency in different scores were found in PG and CPFX-administered groups. This study 
substantiates that PG and CPFX as potential seizure modulators in zebrafish. The zebrafish is a well-established and still 
expanding model organism in many fields. Here, we again reinforce zebrafish as a prominent model to investigate seizure-
like neuro-behavioural entities and confirm that chronic antibiotic use has negative consequences that can exacerbate the 
circumstances of vertebrate species exhibiting seizure-related reactions.

Keywords Zebrafish · Antibiotics · Anxiety · Novel tank test · Pentylenetetrazole · Seizure

Introduction

Antibiotics are widely used as chemotherapeutic means 
for controlling infectious diseases in human beings, plants, 
and animals. Besides their beneficial effects, possible con-
sequences of them also should have taken into considera-
tion. The inclusion of antibiotics in various non-therapeu-
tic purposes as growth promoters in animal agriculture 
is massive scale (Chattopadhyay 2014) and they appear 
to elevate the development of antibiotic-resistant strains 
(Yap 2013). Antibiotics used in agriculture, livestock, and 

humans can escalate the antibiotic load in the environ-
ment, which is a major concern in the evolution of antibi-
otic-resistant bacteria and consequential health problems 
(Koch et al. 2021). Moreover, it was reported that anti-
biotics cause allergies, nephritis, gastrointestinal issues, 
haematological problems, electrolyte imbalance, and nerv-
ous system dysfunction in patients undergoing periodon-
tal treatments (Heta and Robo 2018). The neurotoxic side 
effect is of major concern. Among the different classes of 
antibiotics, β-lactams and fluoroquinolones are frequently 
linked to the central nervous system (CNS) dysfunction 
(Wanleenuwat et al. 2020; Zhang et al. 2013), including 
pro-convulsive or epileptogenic effects (Grondahl and 
Langmoen 1993). The unopposed mechanisms underlying 
the situation are (Gamma-aminobutyric acid A)  GABAA 
receptor antagonism and (N-methyl-D-aspartate) NMDA 
receptor agonism (Sugimoto et al. 2003; Wanleenuwat 
et al. 2020). Other side effects of β-lactam and fluoro-
quinolones are the production of reactive oxygen spe-
cies (ROS) and mitochondrial dysfunction, which induce 
DNA, protein, and lipid damage in mammalian cells and 
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Environmental stressors differentially modulate anxiety-like behaviour in 
male and female zebrafish 
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A B S T R A C T   

How differently male and female responds in a stressful situation is a matter of curiosity. Apart from curiosity, 
this opens a new arena to the synthesis of personalized/individualized medications. Here, we used zebrafish, a 
suitable experimental animal model to study stress and anxiety. We evaluated the differential responses in adult 
male and female zebrafish on the acute exposure of three different stressors: Caffeine (100 mg/L), Conspecific 
alarm substance (3.5 ml/L), and sight of sympatric predators (Leaf fish and Snakehead) with the help of two 
different behavioural paradigms (Novel tank test & Predator exposure). Behavioural responses were captured 
over 6 minutes and quantified using Smart 3.0. Male zebrafish were found to be more responsive to caffeine 
treatment. Conspecific alarm substance-challenged males and females showed robust alarm reactions whereas 
females were found to be more prone to it. Female zebrafish showed statistically significant aversion to the visual 
representation of sympatric predators. Taken together, each stressor induced differential responses in male and 
female zebrafish.   

1. Introduction 

Zebrafish (Danio rerio) is a popular model organism studied across 
diverse research areas [2,28,41,69,97]. A multitude of biological traits 
like high genetic and physiological homology with humans, completely 
characterized genome, easiness in genetic and experimental manipula-
tion, prolific nature, development outside the maternal organism, space 
and cost-effectiveness, optical transparency of eggs and larvae, etc. 
Kalueff et al., [50] upsurge its demand in biological sciences. Contri-
butions of zebrafish to modeling debilitating neuropsychiatric disorders 
like anxiety [53,95] is invaluable as this fish share anatomical, endo-
crine, and genetic similarity with humans and rodents regarding anxiety 
[66,95]. Besides, the presence of a well-defined stress axis, ability to 
exhibit complex and robust anxiety-like behavioural patterns, sensitivity 
towards anxiolytic and anxiogenic substances, and presence of stress 
hormone - cortisol make this organism a suitable experimental tool to 
give additional insight into this ailment [51,95]. 

Anxiety is a serious neuropsychiatric illness that compromises the 
quality of life of victims [81]. In our society, anxiety still constitutes an 
unsolved medical urgency [44,9]. Unresponsiveness to medication, [77] 
burden on family and society [101,89], etc. necessitates a deeper 

understanding of this medical condition. Stress reaction serves as an 
adaptive mechanism as it helps the organism to regain its homeostatic 
state and become maladaptive when the severity of the stress is high [13, 
25]. Danger-evoked responses have been reported in insects, molluscs, 
fishes, and mammals [15]. Several stressors have been identified to 
cause fear responses in zebrafish viz, caffeine, Conspecific Alarm Sub-
stance (CAS) [33], and natural predators [14]. 

Caffeine is a potent neuroactive substance and has a high profile for 
its worldwide consumerism [23,73]. Coffee, tea, chocolates, soft drinks, 
energy drinks, and pharmaceutical drugs contain caffeine in different 
amounts [23,55,87]. Exposure to caffeine has been shown to have a 
diverse effect on different domains like memory [6], cognition [91], 
sleep [76], etc. The neuroprotective role of caffeine is remarkably 
evident in Alzheimer’s disease [36,7] & Parkinson’s disease [24]. Apart 
from its stimulating and ameliorative effect, caffeine is a powerful 
candidate for inducing anxiety-like behaviour in preclinical [31,34] and 
clinical studies [46]. Mounting pieces of evidence suggest the presence 
of caffeine in different environmental compartments including natural 
waters and was detected as a potential and emerging contaminant [55, 
90,99]. 

Aquatic animals are equipped with a chemosensitive ability [71,8]. 
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Vernonia cinerea (L.) Less is a medicinal plant distributed throughout India and is used traditionally for treating several 
diseases. This study aimed to analyze the toxicological effects of ethyl acetate extract (VCEA) of this plant. Preliminary 
phytochemical screening of VCEA was conducted by conventional methods. For acute toxicity studies, female Swiss albino 
mice were treated with a single oral dose of 2000 mg/kg body weight of VCEA and observed for any changes in general 
characters. For the subacute toxicity study, mice were treated (50 or 100 mg/kg body weight) consecutively for 28 days and 
the haematological, biochemical, and histopathological changes were analysed. From the phytochemical analysis, it was 
inferred that terpenoid content was more in the VCEA extract. No mortality or toxic effects were observed in the acute 
study. Repeated dosage of VCEA at 50 mg/kg body weight did not impart any adverse effects in any of the parameters 
assessed. The higher dosage (100 mg/kg body weight) made the animals slightly anaemic. Therefore a dose of up to 
50 mg/kg body weight is recommended as safe for testing the pharmacological properties of VCEA in mice models. 

Keywords: Acute toxicity, Ayurveda, Phytochemicals, Subacute toxicity, Swiss albino mice 
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Introduction 
Phytopharmaceuticals have an important role in the 

general medical practice due to their intrinsic 
biological properties. Developing new drugs from 
herbal sources is often safe and cost-effective1. 
Screening of active extracts from plants, by subjecting 
them to accurate bioassays followed by purification of 
phytochemicals are the initial steps to the effective, 
side-effect free nutraceutical-based therapeutic 
approaches. However, scientific validation on the 
safety level of herbal extracts is an inevitable step in 
developing modern drugs from traditional medicines. 
Plants produce a variety of secondary metabolites 
which could be beneficial or toxic to humans. Those 
drugs which are therapeutically effective at one dose 
might be toxic at increased doses or on prolonged 
exposure. Toxicity screening for plant extracts used in 
traditional medicines to cure diseases is essential for 
the purpose of determining safe doses2.  

Vernonia cinerea (L.) Less is an ayurvedic 
medicinal plant found throughout India. The 

Ayurvedic Pharmacopoeia of India describes its 
traditional uses such as treatment for intermittent 
fever, boils, lymphatic filariasis, blisters, vaginal 
discharges, and psychoneurosis3. This plant, in 
combination with other herbal ingredients, is used to 
cure breast tumours by the tribal community in the 
southern region of the Western Ghats of India4. It is 
known as poovamkurunnila in Malayalam and 
belongs to Family Asteraceae. Various extracts of this 
plant were widely studied for their anti-inflammatory, 
anti-diabetic, nephroprotective, antimicrobial and 
anticancer potentials5–11.  

Sesquiterpene lactones (germacranolides) and 
steroids are the major classes of chemical compounds 
found in the genus Vernonia. Ethyl acetate soluble 
fraction of V. cinerea was reported to have many 
sesquiterpenes including vernocinolide A, Vernolide A, 
Vernolide B, and 8 alpha tigloyl oxyhirsutinolide 13-O 
acetate(8αTGT)12. These sesquiterpenes contribute to 
the anti-cancer property of the plant 
V. cinerea13. Though this plant is known for these
therapeutically effective terpenoids, especially
sesquiterpenes soluble in ethyl acetate, its toxicity
studies in suitable animal models are still lacking. Thus
the present study was undertaken to evaluate the acute

—————— 
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Sesquiterpenes by Induction of Ferroptosis
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ABSTRACT
The anti lymphoma potentials of Vernonia cinerea were evalu-
ated. In a short-term in vitro study, ethyl acetate extract (VCEA) 
was found to be cytotoxic to DLA cells with an LC50 of 61.24 μg 
mL−1. GC-MS analysis of VCEA revealed presence of several 
volatile molecules including nerolidol. Molecular docking 
study using nerolidol with Ferroportin-1 predicted strong bind-
ing affinity, indicating ferroptosis induction which was later 
confirmed by in vitro assays. VCEA also demonstrated strong 
reduction in the proliferation of YAC-1, another lymphoma cell 
line with G2/M arrest leading to apoptosis. The tumor reduction 
potentials of VCEA was further confirmed using the DLA- 
induced solid tumor model in mice.

ARTICLE HISTORY 
Received 29 November 2022 

KEYWORDS 
Antitumor; apoptosis; DLA; 
lymphoma; nerolidol

Introduction

Cell proliferation occurring inappropriately with the reduction of sensitivity to 
signals that normally tell a cell to adhere, differentiate or die, in an organism 
leads to the development of tumors. A number of chemical compounds having 
the ability to combat tumor or cancer cells have been identified of which 50% 
are natural in origin or structurally modified forms. The chemical diversity 
and the capability for selective inhibition of proliferation and induction of 
apoptosis are important qualities of phytochemicals in the search for new 
chemotherapeutic agents.[1] Paclitaxel, Docetaxel, Topotecan, Vincristine, 
Vinblastine, and Etoposide are examples of phytochemicals used in current 
cancer therapy.[2]

Vernonia cinerea (Asteraceae) also known as “Ash colored fleabane” 
in English and Poovamkurunnila in Malayalam, is an herbaceous med-
icinal plant distributed all over India. It is traditionally used for treating 
intermittent fever, blisters, boils, lymphatic filariasis, vaginal discharges 
and psychoneurosis.[3] This plant, in combination with other herbal 
ingredients is used to cure breast tumors by the tribal people in the 
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Abstract
The plant parts of Pleurolobus gangeticus (L.) J.St.-Hil. (synonym: Desmodium gangeticum), Fabaceae, were extracted and 
evaluated for its antitumor potential using in vitro and in vivo lymphoma models. Cytotoxic potentials and apoptosis induction 
was evaluated using in vitro systems. Ethanol extract, among others, had the lowest  IC50 value of 17.5 μg/ml in cytotoxicity 
assay conducted in DLA (Dalton lymphoma ascites) cells. Cytotoxicity assays performed on YAC-1 cells showed reduction 
in the number of live cells from 10 ×  104 to 2.2 ×  104 after 48 h of treatment with ethanol extract (15 μg/ml) at which time 
point the untreated cells multiplied to reach 17.5 ×  104 in number. The flow cytometric analysis revealed that at this concen-
tration, 44.7% cells are already in the early apoptotic phase by 24 h of treatment. Considering its bioactivity, ethanol extract 
was further used for in vivo toxicology profiling and antitumor studies in mice models. Treatment with nontoxic doses of 
ethanol extract (200 and 400 mg/kg b.w.) significantly reduced the tumor burden in mice. The biopsy analysis of tumor tissue 
of ethanol extract treated animals also showed a considerable number of apoptotic and necrotic cells. Ethanol extract was 
also subjected to chromatographic analysis (GC–MS and LC–MS), which revealed presence of several pharmacologically 
important molecules, but the absence of salicin was also noticeable. This highlights the role of other compounds detected in 
giving the extract its tumor reduction property. Further investigation to identify the active components and to obtain a deeper 
knowledge on their mechanism of action is worthwhile to acquire novel safer and effective anticancer drugs.

Keywords Antitumor · Ayurveda · Dalton lymphoma ascites · Histopathology · Lymphoma

Introduction

According to the statistical update conducted by the Interna-
tional Agency for Research on Cancer, they estimated 19.3 
million new cancer cases and 10 million cancer deaths in 
the year 2020 globally. There is also a high risk of increase 
in the global cancer burden by 47% by the year 2040 (Sung 
et al. 2021). Ranked the fifth most common type of cancer 
in the developed world, lymphomas are a heterogeneous 
group of lymphoid malignancies that are classified based 
on histological characteristics and stage of maturation of 

lymphocytes (Jiang et al. 2017; Shankland et al. 2012). 
Multi-step accumulations of genetic aberrations like muta-
tions, deletions, or chromosomal translocations are the root 
cause of non-Hodgkin lymphoma which is the major form of 
malignant lymphoma (Nogai et al. 2011). All chemothera-
peutic regimens come with a lot of systemic side effects and 
complications, requiring safer alternatives (Liu et al. 2016). 
The anticancer ability and potential to overcome resistance, 
along with zero side effects, highlight the importance of 
using natural compounds for management of cancer.

The presence of secondary metabolites makes plants a 
good source of natural therapeutic drugs. Several plants have 
been attributed to have a wide range of therapeutic poten-
tials. The secondary metabolites of Ganoderma applanatum 
(Pers.) Pat., Ganotermataceae, are known to have overlap-
ping effects like cell cycle arrest, inhibition cell prolifera-
tion, and thereby exerting prompt apoptosis (Elkhateeb et al. 
2018). β-Aesin, a triterpene saponin from Aesculus hip-
pocastanum L., Hippocastanaceae and diosin, an unsaturated 
flavonoid glycoside from citrus fruits previously known for 
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Abstract: Deep Learning neural networks might be employed 

to handle a vast range of inverse issues that arise in 

computer generated imaging, according to recent machine 

learning exploration. The most popular approximations for 

resolving picture inverse issues right now are DL models. 

The great maturity of these algorithms learn the function 

from a dataset in an point- to- point manner in order to 

break the inverse issue. We examine the key recurring 

themes in this developing field and provide a taxonomy that 

will be used to group various issues and reconstruction 

approaches. By using the denoising and compression 

concepts, this study proposes an image solution to the picture 

inversion issue. A modified convolution neural network is 

used for denoising and compression.  

 

 Keywords: Pruning, neural network, optimization, genetic 

algorithm, bio-inspired technique, and generalization. 

I. INTRODUCTION 

The inverse problem has been addressed in recent times 
using a numerous approaches grounded on repetitive 
reconstruction, including interpolation, de-convolution, 
and de-noising (1). Due to compressed sensing and related 
algorithmic regularizations, the picture quality has 
significantly improved while the computing cost has 
decreased. The discipline of biomedical imaging, 
includingX-ray reckoned tomography and glamorous 
resonance imaging( MRI), has demonstrated the 
significance of this advancement (2). As a result, there's a 
swap between noise and acquisition time. 
 
In approximate, protracted acquisitions affect patient 
injury (radiation-grounded ways), discomfort for the case, 
and stir vestiges, whereas short acquisitions will affect 
worse picture quality. Deep literacy has been successfully 
applied in recent times to produce a framework that 
provides a strong foundation for picture segmentation and 
classification (3),(4). Also, while treating the inverse 
problem, regression-grounded neural networks have 
produced good results by addressing  problems including 
signal recovery, deconvolution, interpolation, artifact 
reduction and signal denoising (5) ,(6).  
 
Without the utilisation of photographs and movies, which 
are increasingly being produced in digital format, modern 
life is difficult to fathom. One hundred times ago , humans 
communicated a great deal of information through audio 
and its type signals( speeches, telephone, telegraphs, 
radio), but currently, we use picture and videotape- 
grounded means more and more( TV, computers, 
internet).This holds true for a variety of different aspects 
of daily living as well as engineering, health, and science. 

Think of how stethoscopes changed into contemporary 
medical imaging technology or how meteorological 
stations on the ground changed into satellite-based 
weather surveillance as examples.  
Inverse issues, or recreating an image from observations, 
are the focus of this work. A forward procedure, which is 
often non-invertible, is used to extract the observations 
from the unknown data. Without some prior 
understanding of the data, recreating a singular solution 
that fits the observations for these forward processes is 
challenging or impossible. The data-fit term, that 
evaluates how effective the repaired picture fits 
compliances and regularizer, which considers once 
information and favors images with worthwhile 
characteristics like smoothness, are the  factors of the cost 
function that are frequently minimised. Deep learning 
approaches are presently revolutionising image 
reconstruction ways, which has an influence on various 
imaging operations. Here, we give a summary on this 
snappily changing script. 
 
Reducing image noise may significantly improve the final 
picture or print because it can impair the degree of detail 
in your digital or film photographs. The issue is that most 
noise reduction or removal procedures invariably result in 
softening the image as well. The effectiveness of image 
processing and prunning is attained using denoising as 
well as compression, which motivated the experimenters 
to develop different exploration efforts. The major 
donation this research provides is to develop deep literacy 
fashion for image compression and denoising. 

II. RELATED WORK 

Deep neural networks can directly calculate regularized 
reconstructions covering an assortment of  computational 
imaging operations using enormous volumes of training 
data, as lately proved by machine literacy exploration(7). 
By taking the rebuilt picture x being  on trained manifold, 
and have  shown how these deep generative models may 
regularise (8). We examine the key recurring themes in 
this developing field and offer a taxonomy that can be 
applied to group various issues and reconstruction 
approaches. We also go through the trade-offs related to 
various reconstruction strategies and outline potential 
directions for further research. 
 
Deep learning has proven to have significant potential in 
the last five years for resolving a variety of imaging 
inverse issues (9). The fundamental applications of deep 
learning techniques and also limitations, however, is still 
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First record of Sparbambus Zhang, Woon & Li, 2006 from India, with 
description of a new species (Araneae: Salticidae)
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Sparbambus was erected by Zhang, Woon & Li in 2006, and its generic name ‘Spar-bambus’ reflects that it belongs to the 
subfamily Spartaeinae and the specimens were collected from a bamboo habitat. The monotypic genus originally reported 
from Malaysia was recently described from China (Wang et al. 2022). In this paper, we record Sparbambus for the first 
time and describe a new species from India.

FIGURE 1–5. Living photos of Sparbambus sindhudurg Kadam & Tripathi, sp. nov. 1–3 holotype male (NRC-AA-4151); 4–5 
paratype female (NRC-AA-4152). Photos by G. Kadam.



New species of Palpimanus Dufour, 1820 from India (Araneae: 
Palpimanidae, Palpimaninae), with a catalogue of the Indian 

palpimanid fauna
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Abstract. Two new species of Palpimanus Dufour, 1820 are described from India: P. godawan 
Tripathi & Sankaran sp. nov. (♂♀), collected from the Thar Desert in Rajasthan, and P. maldhok 
Kuni, Tripathi & Sankaran sp. nov. (♂♀), collected from Maharashtra. Images of the endogyne 
and male palp of the holotype and paratype of P. narsinhmehtai Parajapati, Hun & Raval, 2021 are 
presented to facilitate its identification. A key to Indian species of Palpimanus and a catalogue of 
Indian palpimanid spiders are provided. The current distribution of all the known Indian palpimanid 
spiders is mapped.

Keywords. Distribution, grassland ecosystem, Great Indian Bustard, taxonomy, Thar Desert.

Tripathi R., Sankaran P.M., Kuni N. & Sudhikumar A.V. 2023. New species of Palpimanus Dufour, 1820 from 
India (Araneae: Palpimanidae, Palpimaninae), with a catalogue of the Indian palpimanid fauna. European Journal 
of Taxonomy 891: 26 –50. https://doi.org/10.5852/ejt.2023.891.2265

Introduction
Palpimanus Dufour, 1820, the second largest species-rich genus after Otiothops MacLeay, 1839 
of the family Palpimanidae Thorell, 1869, currently comprises 40 nominal species distributed in 
Africa, Mediterranean, and central and southwest Asia (World Spider Catalog 2023). Platnick (1981) 
redefined Palpimanus, and proposed three species groups: gibbulus, maroccanus, and vultuosus, 
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world. However, Enghoff et al. (2015) notes that 

there could be perhaps five species within this 

genus. The distribution and origin of this species 

can only properly be understood by extensive 

molecular phylogenetic studies. 
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Carapace lateral serration absent. Cephalic 

elevation indistinct. Abdomen wide, hirsute; 

spots off-white with two additional on sides, 

usually not visible from above, placed obliquely, 

in front of spinnerets. Body length 2.16. 

Carapace length 0.64, width 0.58. Abdomen 

length 1.46, width 1.17. Ocular area length 0.16, 

width 0.30. Eye diameters and interdistances: 

AME 0.04, ALE 0.05, PME 0.05, PLE 0.05; 

AME–AME 0.02, AME–ALE 0.01, PME–PME 

0.03, ALE–ALE 0.14, PME–PLE 0.02, PLE–

PLE 0.16. Chelicera length 0.25. Clypeus height 

0.10. Measurements of palp & legs: Palp 0.58 

[0.19, 0.08, 0.11, 0.20], I 1.99 [0.60, 0.23, 0.46, 

0.41, 0.29], II 1.76 [0.59, 0.22, 0.37, 0.35, 0.23], 

III 1.52 [0.48, 0.21, 0.29, 0.33, 0.21], IV 2.16 

[0.67, 0.27, 0.48, 0.45, 0.29]. Genitalia (Fig. 2D, 

E); epigynum hirsute, translucent, disc-shaped; 

with central depression and small inverted 

triangular-shaped epigynal hood. Copulatory 

ducts short, medially placed, parallely oriented, 

connected distally to spermathecae; 

spermathecae discoid-shaped, contiguous. 

Fertilization ducts narrow and converging. 

Distribution. Widespread from the East 

Mediterranean to the Middle East, Caucasus, 

China, Korea, Japan, India (Maharashtra and 

Rajasthan; Fig. 3). Introduced to the Caribbean, 

USA and Venezuela (WSC 2022; current 

record). 

Habitat. Steatoda erigoniformis was found 

on the ground under stones and cattle dung. In 

Rajasthan, this species was encountered in arid 

grasslands, largely surrounded by sand dunes 

(Fig. 3A). In Maharashtra, individuals were 

observed in an agricultural landscape surrounded 

by mountains (Fig. 3B). 
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Tripathi, R., Jangid, A. K., Bhagirathan, U. & Sudhikumar A. V.: First record of the genus Bassaniodes 
Pocock, 1903 (Araneae, Thomisidae) from India.
Abstract: The thomisid genus Bassaniodes Pocock, 1903 is recorded for the first time from India. The species 
Bassaniodes tristrami (O. Pickard-Cambridge, 1872) is redescribed based on specimens collected from the 
Thar desert, India and information on the species' natural history is presented.

Keywords: crab spider, Desert National Park, distribution, Rajasthan 

Introduction

The genus Bassaniodes Pocock, 1903 was first described from Socotra island, Yemen 
with a new species, Bassaniodes socotrensis Pocock, 1903 under the family Thomisidae 
Sundevall, 1833. To date, the genus includes 40 nominal species globally (World Spider 
Catalog, 2023). 

The species Bassaniodes tristrami (O. Pickard-Cambridge, 1872) was originally 
described under genus Thomisus Walckenaer, 1805. It was later transferred to Xysticus 
C. L. Koch, 1835 (Simon 1889), Psammitis Menge, 1876 (Wunderlich 1987) and 
finally to Bassaniodes (Breitling, 2019). It is found to be distributed in Greece, Turkey, 
Caucasus, Russia to Central Asia and the Middle East (World Spider Catalog, 2023). 

Here, we report the occurrence of the species B. tristrami in the Indian subcontinent, 
thereby recording the genus for the first time from the country.

Material and methods

All measurements are in millimeters (mm). Lengths of palp/pedipalp and leg segments 
are given as: total (femur, patella, tibia, metatarsus (except for palp/pedipalp), tarsus). 
The micrographic images were taken with a Leica DMC4500 digital camera attached to 
a Leica M205A stereomicroscope with the software package Leica Application Suite 
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Three new jumping spiders from northeastern India (Araneae: 
Salticidae: Hasariini: Habrocestum)

Gautam Kadam 1, Rishikesh Tripathi 2,3 and Ambalaparambil Vasu Sudhikumar 2,4

1 87a, Kapil Nagar, Vetal Bambarde, Kudal, Sindhudurg, Maharashtra 416520, India, email gautamkadam7wild 
@gmail.com, ORCID https://orcid.org/0000-0002-8254-1323

2 Centre for Animal Taxonomy and Ecology, Department of Zoology, Christ College, Irinjalakuda, Thrissur,  
Kerala 680 125, India

3 Corresponding author: email rishikeshtripathi14@gmail.com, ORCID https://orcid.org/0000-0002-9192-4609
4 Corresponding author: email avsudhi@rediffmail.com, ORCID https://orcid.org/0000-0002-4479-4995

Abstract.  Three  new species  of  jumping  spider  from northeastern  India  are  described,  all  in  the  genus 
Habrocestum Simon 1876:  H. emanasakgrensis Kadam & Tripathi 2023 (♂ only),  H. imilchang Kadam & 
Tripathi 2023 (♂ only), and H. togansangmai Kadam & Tripathi 2023 (♂ only).  Current distribution records 
for all three species are mapped.

Keywords.  Indo-Burma, Meghalaya, Pa Togan Sangma, taxonomy

Introduction

As noted by Richman (1981), the genus  Habrocestum Simon 1876 is poorly defined.  Richman revised the 
North American members of this genus, but these were later transferred to the euophryine genera Naphrys or 
Chinattus (Edwards 2003).  Only the female of the type species, H. pullatum Simon 1876, is known, and that 
primarily from later drawings by Prószyński (1987).  Thus our placement of three new species into this genus, 
based only on the males, is based solely on the similarity of these spiders to other salticids that have been  
associated with Habrocestum.

Presently  Habrocestum includes  52  species  with  a  largely  Afroeurasian  distribution  (WSC  2023).   The 
occurrence of this genus in India was first reported by Sankaran et al. (2019) and a total of four nominal species 
have been reported so far from the Western Ghats of India (Sankaran et al. 2019; Asima et al. 2022; Sudhin et 
al. 2022; Caleb & Sankaran 2023).  In this paper, we describe three new Habrocestum species that were recently 
collected in the Meghalaya State of India. 

Materials and methods

All measurements are in millimeters (mm).  Length of palp and leg segments are given as: total (femur, patella, 
tibia, metatarsus (except for palp), tarsus).  Length of the chelicerae was measured dorsally from its point of 
attachment to the clypeus to base of the fangs.  Photos of live spiders were taken using Canon 750D DSLR, 
Canon EFS 18-55mm Macro 0.25m/0.8ft lens and micrographic images were taken with a Leica DMC4500 
digital camera attached to a Leica M205A stereomicroscope with the software package Leica Application Suite  
(LAS, version 3.8) for stacking images taken at different focal planes.  Terminology of male genitalia mostly 
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Abstract.  The salticid species Myrmarachne spissa (G. W. Peckham & E. G. Peckham, 1892) is reported for the 
first time from India, and the unknown female of  Myrmarachne uniseriata Narayan, 1915 is described and 
illustrated.  Both species are redescribed using fresh specimens. 

Keywords.  Araneae,  Astioida,  ant-mimicking  spider,  distribution,  first  record,  jumping  spider,  Kerala, 
Maharashtra, Salticidae, unknown sexes

Introduction

Myrmarachne MacLeay, 1839 is one of the richest salticid groups (Benjamin, 2015) with a cosmopolitan 
distribution and including 190 valid species, of which 24 species have been recorded from India (Caleb & 
Sankaran, 2023; WSC, 2023).  The taxonomic position of the genus remained unresolved for a long time.  
Edwards  and  Benjamin  (2009)  placed  it  in  the  subfamily  Myrmarachninae.   Later  Maddison (2015) 
placed it in the subfamily Salticinae: clade Salticoida: clade Astioida: tribe Myrmarachnini.

The present paper provides the first description of the female Myrmarachne uniseriata Narayan, 1915 and 
a  detailed  redescription  of  its  male  based  on material  collected  during  our  routine  survey  in  Pune,  
Maharashtra, India.  Very little is known about M. uniseriata, as the species is known only by its male and 
remained  unknown  for  a  century  after  its  original  description.   Later,  Caleb  &  Benjamin  (2017) 
synonymized  M. aurantiaca Benjamin, 2015 with  M. uniseriata, and redescribed the male.  In addition, 
this paper contains the first report of Myrmarachne spissa (G. W. Peckham & E. G. Peckham, 1892) from 
India, previously known only from Sri Lanka (Benjamin, 2015), as well as a detailed description of the  
male and female based on specimens collected from the Western Ghats, India.

Materials and methods

The micrographic images were taken with a Leica DMC 4500 digital camera attached to a Leica M205A  
stereomicroscope  with  the  software  package  Leica  Application  Suite  (LAS,  version  3.8)  for  stacking 
images taken at different focal planes.  In addition, an extra male of M. spissa (KUDZEN2022.IV.18a) was 
imaged using a Zeiss EVO 18 Scanning Electron Microscope.  All measurements are in millimeters (mm).  
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First description of male long-jawed orb-

weaver spider (Tylorida flava) 

 
The long-jawed orb-weavers of the family 

Tetragnathidae are a cosmopolitan spider clade, 

particularly diverse in humid tropical and 

subtropical areas of the world (Dimitrov & 

Hormiga 2011). The subfamily Leucauginae 

comprises six genera and the genus Tylorida 

Simon, 1894 includes eight species (Caleb & 

Sankaran 2022). Four of them are reported from 

India and a comprehensive revision of Indian 

species was published by Sankaran et al. (2017) 

with a description of T. flava as a new species 

but based only on a female specimen. Here, the 

male T. flava is described for the first time along 

with illustrations of the genitalia. Specimens 

were collected during visual encounters by hand, 

and were stored in 70% ethanol. The body 

characters were examined under a Leica M205C 

stereomicroscope and the digital images were 

taken by means of Leica DMC4500 digital 

camera attached to the microscope, with the 

software package Leica Application Suite 

(LAS), version 4.3.0 LAS montage facility. 

Measurements for palps and legs are as follows: 

total length [femur, patella, tibia, metatarsus 

(except palp), and tarsus]. Spine positions are as 

follows: prolateral, dorsal, retrolateral and 

ventral. Specimens are deposited in the reference 

collection at the Centre for Animal Taxonomy & 

Ecology (CATE), Department of Zoology, 

Christ College, Irinjalakuda, Kerala. 

Abbreviations: C, conductor; CDBP, cymbial 

dorso-basal process; dmtT, disto-median 

triangular process of tegulum; E, embolus; EB, 

embolic base; P, paracymbium; ST, subtegulum; 

T, tegulum; ALE, anterior lateral eye; AME, 

anterior median eye; PLE, posterior lateral eye; 

PME, posterior median eye. 

 

Tylorida flava Sankaran, Malamel, Joseph & 

Sebastian, 2017 (Figs. 1, 2) 
 

Tylorida flava Sankaran et al., 2017: 296, figs. 

1A, 3A–F, 4A–H. 

Material examined (n=7). India: Kerala: a male 

(CATE115421) and a female (CATE115422; 

mating pair from foliage), collected at Makkiyad 

Hills (11°45'18'N, 75°54'25'E; alt. 820 m a.s.l.), 

Wayanad, Kerala, India by A.V. Sudhikumar & 

Anju K. Baby on 18 April 2022; two males 

(CATE115423, 115424) and three females 

(CATE115425, 115426, 115427; from foliage), 

collected from Chirappullu Hill (11°42'37'N, 

75°54'12'E; alt. 1,517 m a.s.l.), Wayanad, 

Kerala, India by Anju K. Baby on 25 May 2022. 

Diagnosis. Males of T. flava are most 

similar to the males of T. marmorea (Pocock, 

1901), but can be separated by the following 

combination of characters: Cheliceral promargin 

with large rounded tubercle near the distal tooth 

and a rounded tiny tubercle set apart from the 

distal tooth on the retromargin (vs. cheliceral 

promargin lacks tubercle on the base, but with 

slightly bifid tubercle near the distal tooth of 

retromargin); cymbial dorso-basal process long, 

protruding and projected towards the dorsal side 

(vs. with short cymbial dorso-basal process and 

slightly folded retrolaterally); strong 

paracymbium with broad apex in contact with 

subtegulum (vs. paracymbium with apical warp 

touching the tegulum). 

Description of the male. CATE115421. 

Measurements are in mm. Total length: 4.76. 

Carapace 1.86 long, 1.41 wide. Abdomen: 2.87 

long, 1.27 wide. Ocular area length 0.36, width 

0.34. Eye diameters: AME 0.14, ALE 0.12, 

PME 0.11, PLE 0.09. Clypeus height 0.06. 

Chelicerae 1.31 long, 0.53 wide. Palp and leg 

measurements: palp 2.81 [1.38, 0.15, 0.33, 0.95], 

leg I 26.84 [7.29, 0.94, 7.72, 9.77, 1.12], II 

14.61 [4.32, 0.56, 3.88, 4.81, 1.04], III 5.90 

[2.01, 0.35, 1.23, 1.67, 0.64], IV 13.73 [3.36, 

0.45, 3.92, 4.95, 1.05]. Leg formula: 1243. 

Spination. Palp. 0000, 0000, 0000, 0000; legs: 

femur I 3-1-1-0, II 0-1-0-0, III 1-1-1-0, IV 1-3-

1-0; patellae I 0-0-0-0, II - III 0-2-0-0, IV 0-1-0-

0; tibia I 1-0-1-0, II 0-1-0-0, III 0-0-0-0, IV 1-0-

0-0; metatarsus I - II 0-0-0-0, III 0-2-0-0, IV 0-

0-0-0; tarsi I - IV 0-0-0-0. Carapace olive green, 

cephalic region much darker towards the fovea.  

TAPROBANICA, ISSN 1800–427X. May, 2023. Vol. 12, No. 01: pp. 24–25, pl. 13–14. 
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Two rows of eyes strongly recurved; ocular area 

dark, lateral eyes contiguous and located on the 

tubercles. Fovea distinct. Clypeus black. 

Sternum heart shaped, yellowish black with long 

black hairs and a conspicuous bifid posterior 

extension. Labium yellowish brown and 

rectangular; maxillae elongated with distinct 

scopulae. Chelicerae yellowish brown, small; 

promargin with three teeth with distal one 

located on the upper end of the large rounded 

tubercle sharing the same basis; retromargin 

with four teeth, a tiny tubercle set apart from 

distal tooth and opposite to the large rounded 

tubercle. Abdomen elongated, greyish; dorsum 

with median longitudinal black patches and a 

pair of black spots on the posterior side; laterally 

with silvery spots; venter with a pair of black 

spots located on the sides of lateral spinnerets. 

Legs yellowish without annulations. Prolaterally 

femur III with single row of trichobothria and 

femur IV with two rows of trichobothria. 

Spinnerets greyish. Palpal segments yellow. 

Tegulam dark brown and nearly globular. Disto-

median triangular process small, prominent and 

facing towards the embolic base. Subtegulum 

light brown. Embolus short, blackish, protruding 

with apical twist and slightly slanted distally. 

Embolic base short, flat and lying-in close 

contact with conductor base. Conductor, thick, 

nearly transparent and enclosing the embolus 

distally. Cymbium with broad base, bent 

towards the ventral side; prolaterally with a 

small flat cone like process on the posterior end. 

Cymbial dorso-basal process long, thickened at 

the base, distal end protruding and slightly 

projected towards the dorsal side. Paracymbium 

long with broad apex and the distal end in 

contact with subtegulum. 

Note: Left chelicera of subadult male was 

depicted by Sankaran et al. (2017), which is 

somewhat different from that of the adult 

cheliceral morphology. Adult male chelicera 

with conspicuous round shaped tubercle on the 

distal end of the promargin, which is not 

prominent in the drawings of subadult (figure 4c 

in Sankaran et al. 2017). A blunt tiny tubercle 

located on the distal end of the retromargin of 

adult, which is unnoticeable in the drawings of 

subadult. The original description lacks lower 

view of chelicera. 

 

 

 

 

Natural history. Members of this species 

have mostly been collected from foliage. One 

male was found under tree leaves near a riparian 

habitat and the remainder were from the forest. 

Mating pairs were captured from foliage at high 

altitudes. During the day they shelter under 

leaves and show quick responses to danger. As 

do other tetragnathids, they usually build 

horizontal orb webs between tree trunks, shrubs 

and tree leaves.  
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Abstract 

 

Many species described in the past have lacked a complete description a thing that 

led to misidentification and to describe the already described species as new species. A 

detailed analysis of the Indian spider species Uloborus danolius resulted in the 

synonymization with Zosis geniculata because of its misidentification. 
 

Keywords: Synonymy, Uloboridae, Zosis, morphology, taxonomy, synanthropic spider. 

India. 

 
Introduction 

 

Uloboridae is a cosmopolitan family which contains 19 genera and 287 species 

across the globe (World Spider Catalog, 2023). Though this family is represented 

throughout the world, it only achieves its greatest diversity of species and genera in 

tropical and sub-tropical zones. The first uloborid was described by Olivier (1789), 

placing it into Linnaeus’ genus Aranea. The genus Uloborus was erected by Latreille 

(1806) and was allied with Araneidae. In 1870, O. Pickard-Cambridge established the 

family Uloborides for the genera Hyptiotes and Uloborus and described the new genus 

Miagrammopes. Simon (1874) combined them to form Uloboridae and later he extended 

this family to include other subfamilies (Simon, 1892). A historical review of higher-

level spider classification of Uloboridae was presented by Bristowe (1938), Bonnet 

(1959), and Lehtinen (1967). The uloborid species are small to medium sized (3-10 mm), 

cribellate, entelegyne spiders with variable carapace. They typically lack poison glands 

unlike most other spider species. Members of the family Uloboridae possess six 
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Abstract.   Anarrhotus Simon, 1902 (A. fossulatus Simon, 1902) and Gelotia Thorell, 1890 (G. lanka Wijesinghe, 
1991), two fairly uncommon jumping spider genera and species, are reported for the first time from India.   For 
both species, general appearance of male copulatory organs and a genus distribution map are provided.

Introduction

The salticid genus Anarrhotus, established by Simon in 1902, is known only by two nominal species from 
Malaysia and Vietnam (WSC,  2023).   Both are chiefly  distinguished by their  males (WSC,  2023);  the  
females of the genus remain unknown.  Despite the absence of synapomorphic traits, strong molecular 
and phylogenetic data led Maddison (2015) to place this genus in the subtribe Plexippoida.  Males of this  
genus  in  form  resemble  males  of  the  genera  Panchorius and  Orientatus,  however  they  may  be 
differentiated by a triangular bulb (tegulum) with a significant prolateral extension (Hoang et al., 2022).  
Molecular  analysis  revealed  4.8%  intraspecific  variation  among  species  from  Vietnam  and  Malaysia 
(Hoang et al., 2022); however, further morphological and molecular data are required to elucidate the 
placement of this genus.

There are ten described species of Gelotia Thorell, 1890, all of which are only found in Australia and the 
Oriental region (WSC, 2023).  The synapomorphic characteristic, a cap-like RTA, connected to the tibia by 
an "amorphous process" defines this genus (Wanless, 1984).  Cocalus C. L. Koch, 1846 have a triangular 
projection  on  the  RTA,  comparable  to  the  amorphous  process  of  Gelotia;  combined  with  geographic 
distribution this suggests that the two genera are sister groups (Wanless, 1984; Wijesinghe, 1991).  Out of  
the 10 described species of  Gelotia, 6 are only known from type localities, and 4 are only known by a 
single sex (WSC, 2023).  The sole species currently recognized from the Indian subcontinent is  Gelotia  
lanka Wijesinghe, 1991 (WSC, 2023).

Of the 672 salticid genera that have been named, 104 can be found in India (Caleb & Sankaran, 2023).  
This study adds the genera Anarrhotus and Gelotia to that count.
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the identity of H. kjellerupi and considered it nomen
dubium; later as species inquirenda [Roewer, 1955;
Prószyński, 2018; WSC, 2023].

In the present paper, a new Hasarius species is
diagnosed and described based on the specimens col-
lected along seasonal streams of the Conservation Edu-
cation Centre (CEC), also known as the Nature Re-
serve of the Bombay Natural History Society (herein-
after BNHS), Mumbai, India.

Material and methods

Specimens were collected from the rocks situated along
seasonal streams, preserved in 70% ethanol and studied
under a Leica EZ4 stereo microscope. All measurements are
in millimeters (mm) and were made with LAS software.
Length of palp and leg segments are given as follows: total
[femur, patella, tibia, metatarsus (except palp), tarsus]. The
taxonomic terminology follows Kadam et al. [2021]. Live
photos were taken with a Nikon D3400 camera and a Tam-
ron 90mm f/2.8 Macro prime lens. The microphotographs
were made with a Leica DMC4500 digital camera attached
to a Leica M205A stereomicroscope with the software pack-
age Leica Application Suite (LAS, version 3.8) for stacking
images taken at different focal planes. All the specimens are
deposited in the NCBS, Bangalore, India.

Abbreviations used in the text: ALE — anterior lateral
eye; AME — anterior median eye; do — dorsal; NCBS —
National Centre for Biological Sciences Research Collec-
tions; pl — prolateral; pld — prolateral dorsal; PLE —
posterior lateral eye; plv — prolateral ventral; PME —
posterior median eye; rl — retrolateral; rld — retrolateral
dorsal; rlv — retrolateral ventral; RTA — retrotibial apo-
physis; I–IV — 1st to 4th leg.

ABSTRACT. A new species of the jumping spider
genus Hasarius Simon, 1871 — H. mumbai Joshi et
Tripathi, 2023 sp.n. (#$) — is described from few
remaining green plots in Mumbai, India. A detailed
morphological description, diagnosis and illustrations
of the copulatory organs of both sexes are provided.

How to cite this paper: Tripathi R., Joshi P., Kasam-
be R., Sudhikumar A.V. 2023. A new species of Hasar-
ius Simon, 1871 (Araneae: Salticidae) from Mumbai,
India // Arthropoda Selecta. Vol.32. No.2. P.213–219.
doi: 10.15298/arthsel. 32.2.06

РЕЗЮМЕ. Новый вид пауков-скакунчиков из
рода Hasarius Simon, 1871 — H. mumbai Joshi et
Tripathi, 2023 sp.n. (#$) — описан из немногих
оставшихся зеленых мест Мумбая, Индия. Даны
детальное описание, диагноз и иллюстрации копу-
лативных органов обоих полов.

Introduction
Simon [1871] erected the jumping spider genus

Hasarius Simon, 1871, with the type species: Attus
adansoni Audouin, 1826. The genus currently consists
of 30 valid species [WSC, 2023], of which Hasarius
adansoni and H. kjellerupi Thorell, 1891 are known
from India [Caleb, Sankaran, 2023; WSC, 2023]. The
former species was originally distributed in Africa and
the Middle East but has been introduced to all conti-
nents; the latter species is restricted to the Nicobar
Islands [Thorell, 1891; Prószyński, 2018; WSC, 2023].
Due to incomplete description and the lack of illustra-
tions of the copulatory organs, Roewer [1955] doubted

A new species of Hasarius Simon, 1871 (Araneae: Salticidae)
from Mumbai, India
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First record of Araneus viridiventris Yaginuma, 1969 (Araneae: 

Araneidae) from India with redescription of the female 
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Abstract 

 

Revisions and detailed studies on the cosmopolitan genus Araneus Clerck, 1757 

are carrying out in different parts of the world. Light green garden spider, Araneus 

viridiventris Yaginuma, 1969 are known from China, Japan, and Taiwan. It is recorded 

from India for the first time. Redescription of female genitalia with detailed photographs 

are presented in this study. Known distribution of this species is also mapped. 
 

Keywords: Araneidae, light green garden spider, orb-weaver, distribution, Kerala, India. 

 
Introduction 

 

The angulate orb-weavers are coming under genus Araneus Clerck, 1757 that is 

one among the genera that have been firstly described during the initial period of 

araneofaunal studies. Genus Araneus has been marked its presence over the whole world 

except Antarctica. Currently 541 species (+15 subspecies) are included in this genus 

worldwide (World Spider Catalog, 2023). Of these, 18 species have been recorded from 

India (Caleb & Sankaran, 2023). Since the genus is one among the initially described 

genera, many confusions have been raised in species level classification as new 

techniques and methods in taxonomy have evolved. Detailed revisions and molecular 

studies are carrying out in different parts of the world. 

Araneus viridiventris Yaginuma, 1969, commonly called as light green garden 

spider, was first reported from Japan (Ohno & Yaginuma, 1969). Later the species 
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Application of phycoremediation technology in the treatment of ETP water – An 
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Abstract

Nature suffers from various types of pollution, most of them in water bodies. This adversely 
affects organisms throughout the food chain and negatively affects the sustainability of the 
ecosystem. There exist natural resolutions to defeat these issues. Algae are aquatic organisms 
that can be used for wastewater treatment because of their capacity of absorbing nutrients. 
Spirulina platensis (Nordst.) Gomont. is a microscopic, filamentous cyanobacterium widely 
used for its biosorbent property and high nutritional value. This study aimed at the cultivation 
of Spirulina platensis in different levels of effluent treatment plant (ETP) water and suggested 
ETP water as a medium for Spirulina platensis culture over a chemically defined medium. The 
study also aimed to assess the biotransformation of pollutants from sewage water by analyzing 
the parameters such as pH, COD, BOD, suspended solids, oil and grease, chlorides, sulphates, 
fluorides, nitrates, ammoniacal nitrogen, and phosphate. The growth pattern of Spirulina 
platensis was studied in different concentrations of ETP water and Zarrouk’s medium. The 
growth was estimated through the measurement of cell concentration using a hemocytometer, 
determination of turbidity using a spectrophotometer, and specific growth rate evaluation. 
The results obtained reveal that Spirulina platensis has appreciable nutrient scavenging 
properties and lower concentrations of PT-ETP water and higher concentration of FT-ETP 
water can be utilized for culturing Spirulina platensis. ETP water can be utilized as a nutrient 
medium for Spirulina platensis in controlled concentrations.

Key words: Spirulina platensis (Nordst.) Gomont.; phycoremediation; ETP water; nutrient 
medium; growth estimation.

Introduction

The modern-day world is struggling with 
numerous ecological and environmental 
problems among which water pollution is of 
greater concern that can cause an imbalance 
in the environment. Water pollution depletes 
the aquatic ecosystem and causes unfettered 
phytoplankton expansion in lakes, food chain 
contamination and other serious issues thus 
adversely affecting sustainability.

Microalgae or microphytes are a diverse group 
of prokaryotic and eukaryotic photosynthetic 
organisms that are inconspicuous to the naked 

eye. Those are phytoplankton that exists singly 
or in chains or groups. Microalgae which are 
capable of photosynthesis, produce about half of 
the oxygen in the atmosphere, and at the same 
time, they grow phototrophically by using the 
greenhouse gas carbon dioxide. Microalgae are 
particularly attractive for biotreatment because 
of their ability to photosynthesize, transforming 
solar energy into useful biomass, and absorbing 
nutrients like nitrogen and phosphorus, which 
causes eutrophication in aquatic systems.

Microalgae have commercial uses because 
they produce a variety of bioproducts that are 









Original Article

Identification of heterochromatic variations in nonsyndromic cleft lip
and palate

Abstract
Introduction:Orofacial cleft (OFC) has been one of the major common congenital anomalies exhibiting
prominent ramifications allied with the medical, social, psychological, and economic strands. Most OFC
occurrences do not have additional features, so they are categorized as nonsyndromic. The classification
of the aforesaid complication has been directed toward the following categories: cleft lip (CL) with cleft
palate, isolated CL, and finally the isolated cleft palate. The recent research concerning the aforemen-
tioned anomalies always searches for advanced novel inferences linked with the chromosomal
perspectives since some of the specific genes are probably known to produce significant effects over
the anomalies.Materials andMethods:Karyotyping was performed for all 130 cases of nonsyndromic
cleft lip and palate (NSCLP). Aseptic collection of peripheral blood lymphocyte culture (PBLC) was
performed from the patients using heparin vacutainers, and C-banding was done to confirm hetero-
chromatic variations. Results: A total of 130 patients known to have the NSCLP were recruited for this
study of which 88 cases (68%) had CL along with cleft palate, 18 cases (14%) had isolated CL and 24
cases (18%) had isolated cleft palate. Cytogenetic analysis by G-banding by Trypsin and Giemsa (GTG)
banding in these patients revealed five cases (3.84%) with abnormal karyotype where a higher frequency
of pericentric inversion in the analyzed region, specifically the chromosome 9, inv(9)(p11p13) was
observed. Conclusion: The heteromorphisms or structural rearrangements involving the centromere
were confirmed by centromere banding in two cases. Understanding the etiology with special inference
on the above-said perspectives is significant to develop an effective strategy for the prevention and
treatment of the individuals affected with the anomalies.

Keywords: Centromeric banding, Heterochromatin variation, Inversion, Karyotyping, Orofacial cleft

Introduction

The cleft lip (CL) and palate have been
principally recognized as a common
congenital defect documented at the birth
stage, generally resulting from failure of
fusion of palatal shelves or maxillary
processes together with prominent
psychological, medical, economic, and social
complications. The various factors including
the cleft type, race, and gender may determine
the intensity and incidence of the complication.

The statistics concerning the incidence of CL
and palate over the globe in the recent years
was reported to be in the following pattern: 1
in 700 live births and the major fact is that
from an Indian perspective, it is reported to
be 1 in 500 live births.

[1],[2] Development of
the face starts in the fourth week of gestation
with the migration of neural crest cells and

the sixth to seventh weeks of gestation have
witnessed a condition in which the MxP
(paired maxillary processes) merges with
the LNP (lateral nasal processes) and fuses
with MNP (medial nasal processes) to
develop the primary palate as well as the
upper lip. Any failure in any of these could
result in the development of an OFC in the
upper lip, alveolus, and the primary
palate.

[3],[4] The influence of various genetic
and environmental factors toward the
complex molecular signaling pathways that
are known to be essential for cellular
processes regulation and palate
morphogenesis has been reported by
previous investigations.

[5]

OFCs are recognized as either syndromic or
nonsyndromic depending upon the presence
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ABSTRACT 
Considering the role of matrix metalloproteinases (MMPs) in various pathological conditions, including cancer, 
they are investigated as good targets in present-day drug discovery. Tetracycline antibiotics are already being 
repurposed for their anticancer activities. Here, we made an investigation on some tetracycline compounds, such as 
demeclocycline, eravacycline, lymecycline, and omadacycline by analyzing their binding affinity with two groups of 
MMPs, viz, collagenases and gelatinases using in silico approach. The ΔG values of the interaction of eravacycline 
with different MMPs range from −8.6 Kcal/mol for MMP1 to −9.7 Kcal/mol for MMP9 indicating strong binding 
affinity. Further molecular dynamic simulation studies revealed that the MMP9-eravacycline interactions are highly 
stable and durable in virtual physiological conditions. Out of the four tetracyclines analyzed, eravacycline showed 
a strong broad-spectrum inhibitory potential against all the collagenase and gelatinase enzymes. This antibiotic is, 
therefore, recommended for further in vitro and pre-clinical validation studies to promote its repurposing in clinics.

INTRODUCTION
With the considerable developments made in the field 

of bioinformatics, in silico approaches of drug repurposing 
have become a more attractive approach recently (DeOliveira 
and Lang, 2018). Various antibiotics including N-thiolated 
β lactams and derivatives (Frezza et al., 2008; Kuhn et al., 
2004), erythromycin (Chlebda-Sieragowska et al., 2007, 2013), 
clarithromycin (Van Nuffel et al., 2015), fluoroquinolones (Yadav 
and Talwar, 2019), etc. have already been proven to be anticancer 
agents. The potential of tetracyclines in cancer therapy was first 
proposed in the 1980’s (Kroon et al., 1984), and molecules such as 
doxycycline, minocycline, and COL-3 (Rudek et al., 2001) have 
proven their role in cancer treatment, exerting the effects through 
different mechanisms. Matrix metalloproteinases (MMPs) are a 
reliable drug target in pathological conditions such as autoimmune 
disorders, central nervous system-related disorders, and cancer. 

But the development of specific MMPs inhibitors is laborious 
due to the shared structural similarity and overlapping substrate 
specificity between members of MMPs family which results in 
broad-spectrum actions on multiple MMPs causing undesirable 
side effects (Gooljarsingh et al., 2008; Vandenbroucke and Libert, 
2014; Verma, 2012). 

Recent development of high throughput screening 
has paved the way to develop specific MMPs with high affinity 
(Arkadash et al., 2017). Several natural products are also known to 
be inhibitors of collagenases and gelatinases (Leyon et al., 2005) 
and most MMPs inhibitors are chelating agents and target the 
zinc ion located in the catalytic site thereby blocking its activity 
(Jacobsen et al., 2010). Another class of small molecule-based 
inhibitors are designed in a way that they could fit to the S’ pocket 
of MMPs located close to the catalytic site; this site is crucial for 
substrate recognition (Cathcart et al., 2015; Overall and Kleifeld, 
2006). Novel MMP-13 pyrimidine derivative inhibitors utilize this 
mechanism of inhibition (Nara et al., 2017). Small molecules that 
make use of exosites for inhibition are also developed with the 
help of computational studies. This allosteric mechanism usually 
targets PEX domains of MMPs (Remacle et al., 2012; Udi et al., 
2013). 

The current study investigated the repurposing poten-
tials of four tetracycline molecules, viz, demeclocycline (C21H-
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Abstract

The description of the final instar larva and the subsequent exuvia of Platylestes platystylus (Rambur, 1842) is given based 
on a single male larva collected from Kerala and reared in the laboratory. A brief account of the habitat of the damselfly 
and an updated key to the larvae of genera of Family Lestidae Calvert, 1901 are also provided.

Key words: Damselfly, Exuvia, Larvae, Lestidae, Life History

Introduction

In India, Family Lestidae Calvert, 1901 is represented by only five genera, viz. Indolestes Fraser, 1922, Lestes 
Leach, 1815, Orolestes McLachlan, 1895, Playlestes Selys, 1862 and Sympecma Burmeister, 1839 (Subramanian 
& Babu 2017). Larval descriptions are available for some species of the genera Indolestes (Theischinger 2009), 
Lestes (Kumar 1972; Theischinger 2009), Orolestes (Lien & Matsuki 1985) and Sympecma (Dumont & Borisov 
1993) either from Indian species or from other congeneric species. Platylestes is a small genus with only four 
species worldwide, and only two species from India, Platylestes platystylus (Rambur, 1842) and Platylestes kirani 
Emiliyamma, Palot & Charesh, 2020 (Emiliyamma et al. 2020) listed in Paulson et al. (2023). The larvae of this 
genus remained undescribed so far, though a set of images of the exuviae is claimed to be of P. platystylus by 
Thumboor (2023). This current paper deals with the description of the final instar larva and exuvia of P. platystylus 
from Kole wetlands, Kerala. 

Material and methods

The Kole wetlands are spread over Thrissur and Malappuram districts in Kerala, covering an area of 13,632 ha. 
The wetlands are bound by Chalakkudy River in the south and Bharathapuzha River in the north. The flood waters 
in the Kole are mainly brought by the two rivers, Kechery and Karuvannur which finally drain into the Arabian 
sea. These wetlands remain submerged for about six months in a year during southwest monsoon when water 
level rises up to 5.5 metres. Paddy is cultivated from September to April and these wetlands together contribute 
about 40% of the paddy production of Kerala. The term ‘kole’ in Malayalam refers to the bumper harvest that is 
usually obtained from here. People living around the wetlands also engage in fishery for subsistence as well as for 
commercial purpose (Johnkutty & Venugopal 1993). These wetlands are rich in biodiversity and have been declared 
as a Ramsar site since 2002 (Islam & Rahmani 2008), an important bird area since 2004 (Islam & Rahmani 2004), 
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Abstract. This research aims to investigate the kind of link and potential long-term and short-term 
relationships between the stock market indexes of India and certain Asian and African nations. The 
stock market indexes of India, Indonesia, South Africa, Japan, Singapore, and China are studied 
using annual data from 2000 to 2021. There is a strong correlation between the stock markets. With 
a correlation coefficient ranging from 0.68 to 0.82, all nations have substantial correlations with 
the Indian stock market, with the exception of the Chinese stock market. Augmented Dickey-Fuller 
Test is used to determine whether the time series data is stationary or not, it is discovered that all 
values of the series are stationary at their level form. The Johansen Co-integration Approach is used 
to analyse the long-term linkages between the stock market indexes. The result demonstrated that 
the NSE Nifty and other key stock exchange indexes in Asian and African markets have a long-term 
relationship. 

 
Keywords: Asian stock markets, long-term relationship, stock market integration, augmented 
Dickey-Fuller test, Johansen cointegration.  
 
JEL Classification: B26, C58, D53, F15. 
 
 

 

 
 

 
 

Theoretical and Applied Economics
Volume XXIX (2022), No. 4(633), Winter, pp. 133-146




	e9a4abab85e8adc8714e7986e4a589fb45fefc0ee77b9516ee73d9f350a738ca.pdf
	c09be089a2629743fb6abe0f45f70cc3679946856c79b329be63939a8f203c95.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf
	285d79e9bdf6811ccdebee1e3b4c5516ea78a84b88fe44c3d48a1be9f14eb248.pdf
	f35ef604fefb0dafda4b7a0a44e8ddf7565021e8923aebf3d2810e3d820522c9.pdf


	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	98238347fcf1a243c1cb0f7fd59fe63243f2aca18780518e2e7f899e179d11f2.pdf

	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf


	5858468a28b40a149f1a8e2f0b2bb167d2e5028308cf668ee16db9e6a5cf5e25.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf

	efc50b442e6578f99ac96d0c4e0dd9e9b7a7bf3ddd4e327d486be1253559d9f8.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf

	c09be089a2629743fb6abe0f45f70cc3679946856c79b329be63939a8f203c95.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf
	285d79e9bdf6811ccdebee1e3b4c5516ea78a84b88fe44c3d48a1be9f14eb248.pdf
	f35ef604fefb0dafda4b7a0a44e8ddf7565021e8923aebf3d2810e3d820522c9.pdf


	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	98238347fcf1a243c1cb0f7fd59fe63243f2aca18780518e2e7f899e179d11f2.pdf

	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf


	5858468a28b40a149f1a8e2f0b2bb167d2e5028308cf668ee16db9e6a5cf5e25.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf

	efc50b442e6578f99ac96d0c4e0dd9e9b7a7bf3ddd4e327d486be1253559d9f8.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf


	e9a4abab85e8adc8714e7986e4a589fb45fefc0ee77b9516ee73d9f350a738ca.pdf
	c09be089a2629743fb6abe0f45f70cc3679946856c79b329be63939a8f203c95.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf
	285d79e9bdf6811ccdebee1e3b4c5516ea78a84b88fe44c3d48a1be9f14eb248.pdf
	f35ef604fefb0dafda4b7a0a44e8ddf7565021e8923aebf3d2810e3d820522c9.pdf


	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	98238347fcf1a243c1cb0f7fd59fe63243f2aca18780518e2e7f899e179d11f2.pdf

	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf


	5858468a28b40a149f1a8e2f0b2bb167d2e5028308cf668ee16db9e6a5cf5e25.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf

	efc50b442e6578f99ac96d0c4e0dd9e9b7a7bf3ddd4e327d486be1253559d9f8.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf

	c09be089a2629743fb6abe0f45f70cc3679946856c79b329be63939a8f203c95.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf
	285d79e9bdf6811ccdebee1e3b4c5516ea78a84b88fe44c3d48a1be9f14eb248.pdf
	f35ef604fefb0dafda4b7a0a44e8ddf7565021e8923aebf3d2810e3d820522c9.pdf


	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	98238347fcf1a243c1cb0f7fd59fe63243f2aca18780518e2e7f899e179d11f2.pdf

	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	c375ce6007d6fc87945561ac06d5e5de969de9416e06f749fcb08f4a96900ec3.pdf
	0b6580781a688050e2b4aaf4112504aa1fb53829b9c0f7bfba727ae42e2c117a.pdf


	5858468a28b40a149f1a8e2f0b2bb167d2e5028308cf668ee16db9e6a5cf5e25.pdf
	12516861f75bcfd3255151041bc0445446769c44d65db31ec8c16d63de2661d5.pdf

	efc50b442e6578f99ac96d0c4e0dd9e9b7a7bf3ddd4e327d486be1253559d9f8.pdf
	f84339f8687bead7d0202f81da90140f42fe2984d0147569850b149acc7388ee.pdf





