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Psychrotrophic Microfungi: Major
Habitats, Diversity and Living
Strategies

Kanak Choudhary, Najeeb Hussain Wani, Farooq Ahmad
Ahanger, Suhaib Mohamad Malik, Vinod Chourse, Abdul
Majid Khan & Sanjay Sahay 

Chapter First Online: 20 April 2022

289  Accesses

Abstract

Ecology of extreme cold areas with subzero

temperatures at least in some part of the year is the

subject of interest. Microfungi from these areas show

special morphological and physiological adaptations

to avoid cold stresses. Some of them are endemic,

but majority are cosmopolitan in distribution. Except

for a few, mostly fungi from these areas show a wide

range of growth temperatures.
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Chaotolerant Fungi: An Unexplored
Group of Extremophile

Sanjay Sahay  

Chapter First Online: 20 April 2022

286  Accesses

Abstract

Chaophilic fungi constitute a small group of very

special fungi that can complete their life cycle in the

presence of macromolecule-destabilizing chemicals

known as chaotropes, for example, MgCl , CaCl , etc.

They, as concluded from the study of a limited

number of isolated fungi of this group, exhibit

halotolerance/halophilic and xerotolerance characters

simultaneously. There is hardly any information about

the unique physiological mechanism of chaotropicity

that differentiates them from halotolerants. But the

harsh conditions they are exposed to seem to be

favorable for the evolution of exotic biomolecules in

them. Thus, they may be potential sources of novel

molecules of human uses.
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Extremophilic Enzymes: Catalytic
Features and Industrial Applications

Kanak Choudhary, Mangesh Kumar Mankar & Sanjay Sahay
 

Chapter First Online: 20 April 2022

297  Accesses

Abstract

Extremophilic microbes are those that are adapted to

very harsh environmental conditions. Fungi constitute

one of the important groups that by virtue of various

adaptation strategies learn to live in extreme

environment and serve important ecological

functions. Their presence and activity are also

essential for a large variety of flora and fauna of these

harsh environments. Although microbes have

developed a variety of strategies to successfully lead

life in these extreme conditions, the enzymes with

unique combination of catalytic features they have

developed have especially enabled them to drive all

metabolic and ecological under extreme conditions.

The chapter highlights some important catalytic
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features found across a large number of important

enzymes.



Extremophilic Fungal Cellulases:
Screening, Purification, Catalysis, and
Applications
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Parmar, Ashiq Magrey & Sanjay Sahay 

Chapter First Online: 20 April 2022

293  Accesses 1  Altmetric

Abstract

Cellulases constitute a consortium of enzymes that by

their coordinated activity hydrolyze cellulose to

glucose. Commercially they are very important with

their varied industrial applications.

Currently, Trichoderma and Aspergillus are the main

sources of commercially available cellulases, but for

certain applications more suitable enzymes are

required that can be provided by extremophilic

microbes including fungi. During the last few decades

cellulases from extremophilic fungi exhibiting

desirable features for specific applications such as

psychrophilic enzymes for textile and detergent

applications and highly sturdy polyextremophilic
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cellulases for biofuel application have been reported

that they have paved the way for the exploration and

finally applications of cellulases from extremophilic

fungi.



Extremophilic Fungi: Potential
Applications in Sustainable Agriculture

Sanjay Sahay 

Chapter First Online: 20 April 2022

302  Accesses

Abstract

Food is the most basic requirement of life which has

been hard hit due to climate change effect.

Unfortunately, unsustainable agricultural practices

pursued for many decades to produce more have left

behind a substantial proportion of polluted and

depleted water sources and highly affected soil

concerning its structure, and chemical and

microbiological composition. To ensure continued

supply of food to billions of stomachs across the

world, remediation of the so-called problem soils and

sustainable use of soil in general have now become

imperative. Fungi constitute an important part of soil

microbiome which by their efficient secretomes and

plant growth-promoting activities play a key role in

soil structure and fertility maintenance. Extremophilic
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fungi with their capacity to function under various

stress conditions and to confer upon plants’ tolerance

to various abiotic and biotic stresses hold a key to

bioremediate problem soils, restore soil fertility, and

augment stress tolerance to the plants.



Halophilic, Acidophilic, Alkaliphilic,
Metallophilic, and Radioresistant
Fungi: Habitats and Their Living
Strategies

Tuyelee Das, Abdel Rahman Al-Tawaha, Devendra Kumar
Pandey, Potshangbam Nongdam, Mahipal S.
Shekhawat, Abhijit Dey , Kanak Choudhary & Sanjay
Sahay 

Chapter First Online: 20 April 2022

323  Accesses

Abstract

The magnificent stress-resistant mechanism, capacity

to transform extreme abiotic factors as triggers for

genetic modulation and physiological evolution,

synced speciation in response to altered

environment, and highly innovative succession cum

resource management skill have crowned the

microorganisms as the “specialist messenger of life”

that thrive under extreme conditions. However, in

recent decade, the ubiquitous fungi have gathered

attention after archaea and bacteria for their versatile

ecological adaptation, morphological resilience, and
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biochemical flexibility that allowed them to sustain

and flourish under nature’s deadliest environmental

conditions. The inhospitable temperature, pressure,

radiation, desiccation, salinity, and pH (both acidic

and basic)-induced stress has capacitated a large

number of extremophilic fungi with better

sustainability factors. The “extraterrestrial” type of

existence has been reported from hostile and lethal

niches like frozen world of Antarctic and Arctic, deep

sea ice and hydrothermal vents, hot springs, areas of

high salt concentration, barren desert with extreme

climate, toxic heavy metal and organic matter

polluted regions, ocean trenches with high pressure,

radiation contaminated zones, etc. The phylogenetic

diversity of extremophilic fungi is highly complex

exactly as their multidimensional mechanism of

primary and secondary resource management, niche

utilization, and physiological metabolism. From the

bed of life-enriched rainforests to barren worlds full

of toxic materials and fluctuating climate, this

eukaryotic group has manifested great evolutionary

plasticity and molecular strategies that are the center

of interdisciplinary research that connects

evolutionary biology, astrobiology, biochemistry,

molecular biology, ecology, and many related fields

of science. The modification of genetic make-up and

introduction of specialized survival technique

controlled via manipulation of metabolic pathways

are not only associated with successful colonization

of these fungal members but also important in terms

of exploration of natural products from unexplored

sources.
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Chapter 4 - Energy plants (crops): potential natural and future designer plants

MarioMotto SanjaySahay

Show more

Outline

https://doi.org/10.1016/B978-0-12-822810-4.00004-X

Abstract

Plants (both lower plants belonging to cyanobacteria and algae and higher plants belonging to angiosperms and
gymnosperms) supplement various industries such as agroforestry, food, and municipal waste and can themselves be
served as feedstock for various types of renewable biofuels, as well as function as an inexpensive manufacturing platform
to provide a multiplicity of items. Although all plants may operate as a potential staple for producing energy and
chemicals, some essential characteristics such as short life cycle, higher growth rate, ability to grow under various stress
conditions, and above all, no competition exhibited with food crops for space are especially expected from plants
designated as energy plants (crops). Also, plants with higher oil (oleaginous) and hydrocarbon (petroplants) contents are
considered energy plants. Certain food crops that are grown for use in biofuel production (e.g., sugarcane in Brazil and
corn in the United States) or certain other crops that produce large volumes of residues (e.g., wheat and rice straw,
sugarcane bagasse, maize stover and cobs, and sorghum stalks) are considered as food as well as energy crops (plants).
Although these natural energy plants are important feedstock for various types of biofuels, they have certain inherent
constraints that have so far thwarted their large-scale application and the consequent commercialization of biofuel
technology. Some important constraints are the recalcitrance of lignocellulosic biomass and the low contents of oil and
hydrocarbons in oleaginous and petroplants, respectively. These have prompted the application of genetic approaches to
remove these constraints and tailor these plants (designer plants) in such a way that facilitates the rapid
commercialization of plant-based biorefinery technologies.
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Chapter 10 - Deconstruction of lignocelluloses: potential biological approaches

SanjaySahay

Show more

Outline

https://doi.org/10.1016/B978-0-12-822810-4.00010-5

Abstract

Lignocellulosic materials are composed of three main structural polymers: cellulose, hemicelluloses, and lignin. These
three are drastically different chemically and are interconnected in a very intricate manner. While cellulose is a
homopolymer of glucose that requires a small number of enzymes for its degradation, lignin is a complex polymer of
phenylpropane, making its biochemical decomposition a difficult proposition. This is, however, an important renewable
resource that can yield a number of platform chemicals for various products of human use. Its uses are also expected to
replace many nonsustainable processes and products. But its efficient use for any application generally requires it to be
separated into its components. Microorganisms are natural decomposers of dead organic matter, including
lignocellulosics because of their ability to produce a wide range of hydrolytic enzymes including cellulase, xylanases,
proteases, lipases, phosphatases, and laccase during the degradation of lignocellulosic materials. Apart from these, some
fungi and bacteria also produce accessory enzymes and reactive oxygen that facilitate the enzymatic hydrolysis of
lignocellulosic materials. Application of a suitable microbe or combination of microbes or their enzymes for the
deconstruction of lignocellulosic materials, commonly called biological pretreatment, is a sustainable process. Biological
pretreatment can also be combined with any of the physicochemical methods suitable to overcome some important
constraints of both.
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Chapter 34 - The pursuits of solar application for biofuel generation

SanjaySahay
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Outline
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Abstract

The disadvantages associated with the use of fossil fuels have motivated various stakeholders to explore alternative
energy sources. Solar energy, which is the source of energy for sustaining the ecosystem after being converted
photosynthetically by the plants to chemical energy, is also looked upon as a renewable energy source for the generation
of biofuels applying various approaches. For example, the so-called fourth-generation biofuels are expected to be
produced by (1) designer photosynthetic microorganisms, (2) linking photovoltaics with microbial fermentation
(electrobiofuels), (3) synthetic cell factories or synthetic organelles, and (4) artificial leaves. Advances in solar collector
technology have also fueled the pursuits further. The existing “negative net energy return” biofuel technologies that are
fueled by fossil fuels are also being refined to make them “positive net energy return” ones by replacing fossil fuels with
renewable energy sources, especially solar energy. The chapter in the following sections will touch upon various
approaches currently being tested/adopted to apply solar radiation for the generation of biofuels.
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ABSTRACT 

Nowadays, people are drawn to medicinal plants because of their enormous therapeutic 

potential and few negative effects. The aim of this study was to investigate the phytochemicals 

of a medicinally rich plant Commiphora mukul. Herbalists use it as a significant therapeutic 

plant. Soxhlet extraction method was used to get successive solvent extracts of Commiphora 

mukul. The crude chemicals were extracted using methanol, petroleum ether, and ethyl acetate. 

The presence of alkaloids, flavonoids, phenols, terpenoids, steroids, tannins, carbohydrates, 

glycosides, and proteins were shown by a qualitative phytochemical analysis of these extracts. 

This experimental work would substantiate the traditional knowledge scientifically to use the 

plant for controlling several diseases. 

KEYWORDS: Commiphora mukul, phytoconstituents, pharmacognostical, phytochemical. 

 

INTRODUCTION 

Around the world, medicinal plants have been crucial in treating and preventing human 

ailments. Different medicinal plants, including those found in arid zones, herbal plants, and 

some shrubs, may be used to treat and prevent human ailments. Neutraceuticals are a variety of 

plants, food ingredients, and other ingestible compounds that have the potential to improve 

human health and function. It also includes elements obtained from plants and from animal 

services (Bopana et al., 2007) Antioxidant components are microscopic substances that prevent 

oxidation of lipids by preventing the start or growth of oxidative chain reactions and also 

scavenge free radicals (Johnson et al., 2005). Antioxidants have become increasingly used in 

clinical settings recently for the treatment of chronic degenerative illnesses, ageing, and 

neurodegenerative disorders (Sohal et al., 2002).  

Guggul (oleo gum resin), an extremely valuable herbal remedy that has been used to treat a 

number of ailments, exudes from the bark plant Commiphora mukul (Burseraceae). It 

represents a phytochemical reservoir of heuristic medicinal qualities and has a long history in 

ethnomedicine. It is one among the components in a variety of Ayurvedic formulations, the 
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most of which have the suffix guggul in their names (Aruoma et al., 1997). Gugulipid, an extract 

of the Commiphora mukul used to treat a range of human illnesses, contains the major active 

ingredient guggulsterone. (Sangle et al., 2004). In view of the above, we designed the study to 

evaluate the phytochemical analysis of Commiphora mukul. 

 

METHODOLOGY  

PLANT MATERIAL COLLECTION: 

COMMIPHORA MUKUL:  

Plant material were collected in the month of march in 2021 from the suburban area of Bhopal. 

The plant that used for research were properly washed in water and then quench in distilled 

water. Then the subject is allow to dry at room temperature (Hanus et al., 2005). The bark then 

cut into small pieces and dried for 8-10 days in sheded area without being contaminated. It 

taken care of that the material must not come in direct sunlight exposure. The shaded dried 

materials then grind into coarse powder with the help of electronics grinder. The powder of 

material were dried and stored in an airtight container in some dark place at room tempreture 

for extraction and phytochemical analysis (Patil et al., 1972). 

 

DEFATTING OF MATERIAL: 

Defating of material is a process of removal of dust, dirt, oil, fat and other foriegn material from 

plant material so that we can get the appropriate material for process. For defatting we keep 

plant material i.e. powder in petroleum ether for 24 hours at room temperature. After a period 

of 1 day the plant material filter with the help of spetula, funnel and filter paper. Spread tme 

filtered material on paper to dry and then keep tight in a container (Purushothaman et al., 1976)  

 

CHEMICAL REAGENT: 

For phytochemical analysis we used some chemical reagents. They are hydrochloric acid(HCl), 

Picric acid , Fehling solution A, Fehling solution B, Ferric chloride, Lead acetate, Gelatin 

solution, Copper acetate. 

 

EXTRACTION OF PLANT MATERIAL: 

The process of separation of active plant materials from inactive plant material by the use of 

appropriate solvent and standard extraction method is known as extraction of plant material. 

The active plant materials alkaloids, flavonoids, terpenes, saponins, steroids, and glycosides. 

The common types of extraction method are maceration, infusion, digestion, soxhilation, 

percolation, decoctiona. For extraction of plant material here we use soxhilation method with 

the help of Soxhlet apparatus. In this method we use four solvent. They are chloroform (CH3Cl), 

ethyl acetate (C4H8O2), Ethanol (C2H5OH), Water (H2O). We select these solvent on the basis of 

their polarity. The polarity of chloroform is least and the polarity of water is higher than all 

(Kakrani et al., 1981) 
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Chapter - 2 

Allergy and Antihistamine: The Significance of Medicinal 

Plants and Their Relevance in Drug Repurposing 

Dr. Shalini Nema and Dr. Shobha Shrivastava 

 

 

Abstract 

Allergic disorders encompass skin, food and respiratory allergies. Study 

present here includes plant metabolites like Polyphenols, Quercetin, 

Gossypin, Saponin, Steroidal lactone, alkaloids and many others are such 

class of compounds that are found in foods and plant sources and have been 

investigated for their anti‐allergic, antihistamine and anti-inflammatory 

properties. These plants display their antiallergic potential through affecting 

mast cell, immunoglobulin, histamine and inhibiting different cytokines and 

interleukins. Research into repositioning known drugs to treat off target 

diseases other than the originally intended disease continues to grow and 

develop for therapeutic purposes. Phytoconstituents and the recent 

knowledge about SARS-CoV and SARS-CoV-2 pathology, profess their use 

in the prevention and management of COVID-19 pandemic. It is, therefore, 

believed to be an emerging strategy where existing plant metabolites having 

already been tested safe in humans, are redirected based on a valid target 

molecule to combat particularly, rare, neglected and difficult-to-treat 

diseases.  

Aim: This review provides an overview of antallergic and antihistamine 

potential of respective plant extracts and also assess their use in drug 

repurposing against viral infections with focus on prevalent corona virus 

disease. 

Keywords: Plant metabolites, Antiallergy, Antihistamine, Antiviral, Drug 

repurposing, SARS-CoV-2, Coronavirus. 

Introduction 

An allergy is an immune response, or reaction to substances that are 

usually not harmful. In someone with allergies, the immune response is 

oversensitive when it recognizes an allergens and induces the release of 

histamine. The substances that trigger the overreaction are called allergens. 
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The symptoms that result are called an allergic reaction. Histamine causes 

vessels to swell and dilate, leading to allergy symptoms. 

The physiological mechanism of allergic reactions is the same in 

everyone. Allergens enter the body-either through ingestion, inhalation or 

contact with the skin or mucous membranes. This causes white blood cells to 

release an antibody which then binds to w mast cells. The mast cells rupture-

and in the process, release biochemical substances including histamine. 

Anaphylaxis and Allergen  

Anaphylaxis is an allergic disease that occurs when the body is exposed 

to specific allergen. It could be caused by a variety of exogenous substances 

like allergens that include heterologous serum (such as tetanus antitoxin), 

certain animal proteins (such as that of fish, shrimp, and crabs), bacteria, 

viruses, parasites, animal fur, plant pollen, dust mites in the air, and 

chemicals and drugs. Allergens could stimulate human B cells to produce 

immunoglobulin E, which combines with antibodies on human mast cells 

and sensitized cells, damages the cell membrane and leads to degranulation, 

and releases histamine. 

Histamine and its receptors 

Histamine is synthesized and released by different human cells, 

especially basophils, mast cells, platelets, histaminergic neurons, 

lymphocytes, and enterochromaffin cells. It is stored in vesicles or granules 

released on stimulation. Histamine exerts its effects on target cells in various 

tissues by binding to its four receptors: histamine receptor (HR)1, HR2, HR3, 

and HR4.These receptors belong to the G protein-coupled receptors family 

(GPCRs) (Jutel, M. et al. 2005). H1 receptor (HR1) is codified in the human 

chromosome 3 and is responsible for many symptoms of allergic diseases, 

such as pruritus, rhinorrhea, bronchospasm, and contraction of the intestinal 

smooth. The presence of histamine stabilizes the receptor in its active form.  

Antihistamines 

Antihistamines are used in the management of allergic conditions. They 

are useful for treating the itching that results from the release of histamine. 

There fore, antihistamine are medicines that treat allergy symptoms by 

blocking the effects of histamine by stabilizing the inactive form of the 

receptor. 

Mechanisms of action 

Antihistamines are competitive inverse agonists at the H1 receptor that 

have preferential affinity for the inactive state of the receptor and stabilize it 
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in this conformation. Therefore, they are ‘inverse agonists’ that reduce the 

basal level of constitutive activity at histamine H1 receptors as well as 

blocking the agonist effects of histamine. 

Antihistamines effects 

1) Suppression of many of the vascular effects of histamine, with a 

reduction of vasodilation and oedema. 

2) Inhibition of the accumulation of inflammatory cells in tissues. 

3) Suppression of the immune response to antigens. 

 

Fig 1: Mechanism of Action of active and inactivehistamine receptor 
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Importance of medicinal plants: A review 

Plant-derived substances have recently become of great interest owing 

to their versatile applications. Medicinal plants are the richest bioresource of 

drugs of traditional systems of medicine, modern medicines, nutraceuticals, 

food supplements, folk medicines, pharmaceutical intermediates and 

chemical entities for synthetic drugs.  

Antihistamine have many drawbacks including side effects of 

drowsiness and significant anticholinergic side effects. As a result, many 

patients with chronic allergic conditions, such as asthma, seek 

complementary alternative medicine (CAM) in order to achieve better 

control of symptoms. CAM is a set of healing resources that includes herbs 

that are used in traditional medicine (Slader, C.A. 2007). Bioactive natural 

products have played a key role in discovery of many important drug 

molecules and therefore medicinal plants are considered as potential sources 

a of new chemical entities (NCE) including viral drugs. 

 Singh, et al. (2011), highlight the presence of polyphenols in the daily 

diet confer them a safety profile and justifies their recognition as anti-

allergic agents. It is known that polyphenols can form insoluble complexes 

with allergenic proteins changing their structure or rendering it less 

bioavailable. 

Okunade, et al. (2004) have observed that plant alkaloids have 

considerable biological activity. They are known to have pharmacological 

effects and are used in medication. 

Flavonoids are a class of natural product that is most extensively found 

in food associated with anti-allergic activity (Kempuraj, et al. 2005). On the 

other hand, saponins which are frequently found in several food plants such 

as soybeans, peas, spinach, quinoa, licorice, ginseng, capsicum peppers, 

eggplant and yam, present glucocorticoid-like activity and have huge 

biologic potential (Francis, et al., 2002). 

Tannin contributes various medicinal properties such as antimicrobial, 

anti-inflammatory and astringent activity. They have been also reported to 

have anti-viral, antibacterial and anti-parasitic effect (Holvoet, et al. 2012). 

Thymoquinone (TQ) is a chief bioactive constituent of black seed oil 

(Nigella sativa). TQ holds promising pharmacological properties against 

several diseases. It exhibits outstanding antioxidant, anti-inflammatory, 

anticancer, and other important biological activities, (Rahman, et al. 2020). 
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Drug Repurposing/drug repositioning 

Drug repurposing is a process of identifying new uses for approved or 

investigational drugs and it is considered as a very effective strategy for drug 

discovery as it involves less time and cost to find a therapeutic agent in 

comparison to the de novo drug discovery process. Drug repositioning 

utilizes the combined efforts of activity-based or experimental and in silico-

based or computational approaches to develop/identify the new uses of drug 

molecules on a rational basis. It is, therefore, believed to be an emerging 

strategy where existing medicines, having already been tested safe in 

humans, are redirected based on a valid target molecule to combat 

particularly, rare, difficult-to-treat diseases and neglected diseases. 

Challenges 

Drug repositioning is a complex process involving multiple factors such 

as technology, commercial models, patents, and investment and market 

demands. Another important issue is related to patent application and 

intellectual property rights (IPR). There are no provisions of IP protection of 

drug discovery by repositioning approach as per the IP and patent laws. For 

repositioned drugs, IP protection is limited (Rudrapal. M., 2020). 

Significance and Benefits 

This process do not require the initial processes of testing and approval 

thus saving time and resources. Most importantly, the already existing 

approved drugs have a known safety profile, which makes it an attractive 

proposition. 

Drug repurposing has numerous advantages over conventional drug 

discovery approaches, including: 

1) Considerably cuts research and development (R&D) costs. 

2) Reduces the drug development timeline, as various existing 

compounds have already demonstrated safety in humans, it does not 

require Phase 1 clinical trials. 

3) Potential for reuse despite evidence of adverse effects and failed 

efficacy in some indications. 

Some popular drug repurposing approaches include 

1) Repurposing oncology drugs. 

2) Repositioning drugs across therapeutic areas. 

3) Aspirin: Is a powerful drug that is not only being evaluated in the 

oncology field, but also in cardiac-related indications such as 

myocardial infarction. 
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4) Repurposing drugs to treat COVID-19: Drugs are also being 

repurposed as a treatment strategy against COVID-19, the disease 

caused by SARS-CoV-2. Several drugs are being evaluated 

including Lopinavir/ritonavir, Danoprevir plus Ritonavir and other 

combinations, Remdesivir etc. 

Why phytoconstituents are a proven significant source? 

Reasons 

1) Demonstrate a broad spectrum of activity against pathogenic 

species. 

2) Rarely have severe side effects. 

3) Often possess the immunomodulatory action in humans. 

Mechanism of action 

Secondary Metabolites can affect the microbial cell in several different 

ways. These include the disruption of cytoplasmic membrane function and 

structure, interaction with the membrane proteins, interruption of DNA/RNA 

synthesis and function, destabilization of the proton motive force with 

leakage of ions, prevention of enzyme synthesis, induction of coagulation of 

cytoplasmic constituents, and interruption of normal cell communication 

([Anand U. et al., 2019; Radulovic, et al., 2013). For example, Berberine 

(alkaloid group) from Berberis spp., can severely damage the structure of 

bacterial cell membranes and inhibit the synthesis of proteins and DNA 

under interaction with Streptococcus agalactiae. 

Obviously, each compound that is extracted from a plant is not ready to 

be instantly used in routine clinical practice. We need antibacterial with 

sufficiently low inhibitory concentrations, minimal toxicity, and ease 

bioavailability for efficient and safe use in humans. Current advances in bio 

screening research, including the omics technologies, first of all 

metabolomics, will enable us to both catch and identify even very low-

quantity active phytochemicals and clarify the specific molecular 

mechanisms underlying their effect(s) on bacterial targets (Cyrill. et al., 

2020). 

Ethnomedicinal plants: Their role in Antiallergy and Drug 

Repositioning. 

Given below is a brief description of some potential ethnomedicinal 

plants which are known to exhibit anti allergic and antihistamine activity and 

are used in Chinese traditional system of medicine, Ayurvedic system, Unani 
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and as Prophetic medicines. These plants are explored further for drug 

discovery and repurposing drugs for other ailments. (Table: 1). 

Methodology 

The available informations on the medicinal plants which characterized 

antimicrobial potential were collected from electronic scientific databases: 

Pub Med, Science Direct, Scopus, Web of Science and Google Scholar. A 

total of 11 plants were included in the present review. Reviews from Various 

researchers regarding natural compounds from various medicinal plants were 

studied (Table: 1). 
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Table 1: Antiallergic Effects of Plant Species, Biological Response and reproposition 

S. No. Plants 
Important 

phytoconstituents 
Drug effect Reference Repurposing drug Reference 

1. 

Allium cepa, Malus 

domestica, Camellia 

sinensis and 

Fagopyrum 

esculentum. 

Quercetin 

(flavonoid) 

Inhibition of histamine e 

release, decrease in pro-

inflammatory cytokinesis 

suppressed interleukin IL-4 

production. 

Mlcek. J. et 

al., 2016 
Against SARS-CoV-2 

-Zhang D.H. et 

al., 2020 Lee H. 

et al., 2015 

2. 
Hibiscus vitifolius 

Linn 

(Gossypin) 

Bioflavonoid 

Inhibit antiprurities, 

systemic anaphylaxis 

reactions reduced the 

histamine release 

Ganapaty S, 

et al., 2010 
Against Herpes simplex virus 

Lee j. et al., 

1999 

3. 
Aristolochia 

bracteolate Lamk. 
Chloroform extract 

Mast cell membrane 

stabilization, Inhibiting 

histamine pathway. 

Chitme et al. 

2010 

Broad spectrum of 

antibacterial activity 
Negi, et al. 2003 

4. 
Camellia japonica L. 

Theaceae Leaf. 
Ethanol Degradation of mast cell 

Lee J-H, et 

al., 

2008 

High antiviral activity on 

porcine epidemic diarrhea 

virus (PEDV) of corona virus 

family 

Yang J.-L., et 

al., 2015 

5. 
Camellia sinensis 

(L.) O. Kuntze 
Saponin Decrease histamine level 

Morikawa T. 

et al., 2007. 

In various antivirus vaccines 

(saponin based adjuvants) 

Sharma R. et al., 

2020 

6. 
Cordia verbenacea 

D.C. 
Sesquiterpene Decrease edema 

Fernandes et 

al., 2007 

Antiviral activity on herpes 

simplex virus type 1 (Cordia 

salicifolia) 

Hayasi K et al., 

1990 

7 
Withania somnifera 

(L.) Dunal. 
Steroidal lactone 

Decrease the expression 

of IFN-IL-2 and decreases 

IL-4 level 

Malik F. et 

al., 2007 

Against SARS-CoV-2 S 

protein 

Dhawam m. et 

al., 2021 
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8 Azadirachta indica Nimbin (Triterpene) 
Fungicidal, antihistamine 

and antiseptic properties. 

Naik. M. et 

al., 2014. 

Treatment for 

neurogenerative disease like 

Alzheimer’s and Parkinson’s 

disease, Type 2 Diabetes 

Mellitus and Polycythemia 

(Dash et al., 

2017) 

9 

 

Solanum nigrum 

L. 

Alkaloid, cinnamic 

acid ester, steroid 

derivative (spirostan) 

Degranulation of mast cell 
Cai X-F, et 

al., 2010. 

Anti-Hepatitis c virus v et al., 

Accine 

Javed et al., 

2011 

10 Glycyrrhiza uralensis glycyrrhizin Antihistamines 
Cao. w. et al. 

2020 

Against AIDS. 

(inhibit HIV replication). 

Hatori. T. et al., 

1989. 

11 Nigella sativa Thymoquinone (TQ) 

Reducing the release of 

histamine and leukotrienes, 

anti-inflammatory. 

Alsamarai 

A.M, et al., 

2014 

inhibit SARS-CoV-2 

replication. 

Rahman, M.T. 

2020 

 

https://www.sciencedirect.com/science/article/pii/S1756464620303959#b0105
https://www.sciencedirect.com/science/article/pii/S1756464620303959#b0105
https://www.sciencedirect.com/science/article/pii/S1756464620303959#b0180
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Combating covid-19: Impact of antiallergic bioactive compounds on 

viral activity 

Camellia sinensis (L.) O. kuntze  

Saponin-based adjuvants selectively stimulate Th1 and cytotoxic T cell 

responses because they direct antigens into endogenous processing pathways 

and enhance IFN-γ release by dendritic cells. As a result, a robust antibody 

and cell-mediated immune response is activated. Therefore, more research is 

needed to develop saponin adjuvanted recombinant spike or RBD protein 

subunit vaccine. Development of a saponin adjuvanted subunit vaccine for 

SARS-COV-2 would also help us in tackling future pandemics associated 

with other novel coronaviruses (Sharma R. et al., 2020). 

Withania somnifera  

 The medicinal attributes of W. somnifera are owing to a broad range of 

bioactive secondary metabolites including steroidal lactones [withanone, 

withanolide D, withanolide A, and withaferin A (WFA)]. Among these, 

WFA is one of the most interesting naturally occurring bioactive compounds 

that possess potent anti-tumorigenic, anti-inflammatory, pro-apoptotic, anti-

angiogenic, and anti-invasive activities. WFA might bind to SARS-CoV-2 S 

protein and alter the S protein, thereby hindering its access into the host 

cells. Withanone and Withanoside V can impede the functional activities of 

SARS-CoV-2 main protease (Mpro). Withanolides have been found to 

control cytokine secretions during infection and could alleviate the cytokine 

storm in the lungs. The combined use of withanolides are several other drugs 

or therapeutic modalities, such as hydroxychloroquine and dexamethasone, 

has been demonstrated as an efficient strategy to improve the effectiveness 

of therapeutic regime for COVID-19 treatment (Dhawam. et al.,2021). 

Glycyrrhiza uralensis 

Licorice root (Glycyrrhiza uralensis) has shown strong antiviral activity. 

It was observed that extracted substance, glycyrrhizin sulphate, inhibit HIV 

replication, interfere with virus-to-cell binding and cell-to-cell infection, and 

induce IFN activity (Hatori. T. et al., 1989). 

Nigella sativa (black seed)  

Nigella sativa could be considered for its bioactive components such as 

thymoquinone which was proven to have anti-viral activity. Further benefits 

to use N. sativa could be augmented by Zn supplement. Notably, Zn has 

been proven to improve innate and adaptive immunity in course of microbial 

infection. The effectiveness of the Zn salt supplement can be enhanced with 
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N. sativa as its major bioactive component might work as ionophore to allow 

Zn2+ to enter pneumocytes and inhibit SARS-CoV-2 replication by stopping 

its replicase enzyme system (Rahman, M.T. 2020). 

Allium cepa, Malus domestica, Camellia sinensis and Fagopyrum 

esculentum 

During the SARS-CoV-2 pandemic, Research based on molecular 

docking models with pharmacological network analysis for testing bioactive 

compounds have shown that quercetin from onions (Allium cepa), apples 

(Malus domestica), green tea (Camellia sinensis) and buckwheat 

(Fagopyrum esculentum) can inhibit the 6LU7 and 6Y2E proteases of 

SARS-CoV-2 by binding to them (Zhang D.H. et al., 2020 and Lee H. et al., 

2015). 

Cordia salicifolia extract 

Partially purified extract from whole plant of Cordia salicifolia showed 

an inhibitory effect on herpes simplex virus type 1 (HSV-1). The activity of 

on different steps of HSV-1 replication in HeLa cells was investigated. 

Under single-cycle replication conditions, extract exerted a greater than 

99.9% inhibition in virus yield. The extract has been shown to have a direct 

virucidal activity (Hayasi K et al., 1990). 

Azadirachta indica 

Nimbin (triterpene) has shown to have antipyretic, fungicidal, 

antihistamine and antiseptic properties. Also Nimbin is associated with anti-

inflammatory and antioxidant effects, therefore reducing damage by 

mitigating the production of reactive oxygen species. Their metabolites 

found in Neem extracts are: limonoids, tannins, alkaloids, terpenoids, 

reducing sugar, catechins, sterols and gallic acid. Biochemical analysis done 

on leaf extracts has revealed high presence of proline, which is a current 

treatment for neurodegenerative diseases like Alzheimer’s and Parkinson’s 

disease, Type 2 Diabetes Mellitus and Polycythemia (Dash et al., 2017). 

Solanum nigrum 

Hepatitis c virus (HCV) infection is a serious global health problem 

necessitating effective treatment. Currently, there is no vaccine available for 

prevention of HCV infection due to high degree of strain variation. 

Methanolic and chloroform extract of Solanum nigrum seeds play a role in 

viral clearance during natural HCV infection. These data also suggest that 

therapeutic induction of extracts might represent an alternative approach for 

the treatment of chronic HCV infection or the present study leads to the 

https://www.sciencedirect.com/science/article/pii/S1756464620303959#b0105
https://www.sciencedirect.com/science/article/pii/S1756464620303959#b0180
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ABSTRACT 

The probiotic microorganisms especially Lactic acid bacteria (LAB) are reportcd to produce many metabolites 
including organic acids, hydrogen peroxidc, diacetyl and bacteriocins; that could be utilized in vast number of 

applications. Bcsides the use of probiotic organism in varicty of industrial food and fccd fermentations. they 
possess strong antagonistic properties towards other related microorganisms, including food spoilage organisms 
and pathogcns. Since microbial metabolites derived from probiotics have shown the inhibitory activity against the 
many pathogens including E.coli, S. aureus, S. typhi. S. dysenteriae, B. anthracis etc. In present investigation also 
difierent types of fermentating food stuffis and dairy products were used to isolate probiotic Lactobacilli with 
antimicrobial potential which probably may secret antimicrobial proteinaceus substances which are collectively 
called as bacteriocins. The pure culture of indigenously isolated Lactobacili were inoculated in sterile MRS broth 
and incubated at 37C for 48 hours. The Lactobacillus isolates were cultured in the volume of 5 ml in test tube 
which were subjected to centrifugation at 10,000 RPM in a high speed centrifuge for 15 minutes at ambient 
temperature after the period of incubation when growth of microbes were observed in the form of turbidity. The 
procedure followed was ith reference to the procedures suggested. Well difusion method was adapted to check 

the antimicrobial potential of indigenously isolated Lactobacilli from different fermenting food and dairy products 
Out of the 14 indigenously isolated Lactobacillus spp. the isolates which were observed to impart inhibitory efiect 
at a concentration of 20 ul of fermentatio 
11. LB-12, LB-13 and LB-14 towards test microbial species used in prescnt work. 

extract in each well of media plates are LB-2, LB-5, LB-6, LB-7, LB-

KEYWORDS; Lactobacillus, Pathogens, Fermentation Antagonistic properties. 

generally of secondary origin usually late in the growth 
cycle (idiophase). These metabolites with enormous 
range of biological activities find its use and applications 
in pharmaceutical and cosmetics. food, agriculture. 
farming etc. These include compounds with anti-

inflammatory, 
cholesterolemic activities, and also inseeticides, plant 
growth regulators and cnvironmental friendly herbicides 
and pesticides The probiotic mieroorganisms are 

generally employed in dairy products in general in order 

to have the therapeutic benelits of probiotie functional 
food. The prescnt investigation involves the isolation o 
Lactobacillus spp. from dairy and other toond pronlucts 
and the ellect of their lerentation prolacts on intest1nal 

pathogenic bacterial syPp 

INTRODUCTION 
Several types of proteinaceous compound such as nisin, 
acidophillin, bulgaricin and diplococcin secreted by 

probiotic bacteria with antimicrobial properties which 

are collectively called as 

bacteriocins are protein compounds with growth 

inhibition ability of sensitive pathogenic bacteria and 

different degradation system in digestive system 

compared with antibiotics. Thus the present 

investigation was intended to focuses on the use of 

proteinaceous antimicrobial substances secreted by 

indigenous 
pathogenic micro-organism. Nowadays, probiotics are 

used not only as a driver of growth but also as a 

sümulator of he immune system and prevention ol many 

diseases. Noncthecless, there are huge lechnological 
difficulties for probiotics which, being of intestinal 

origin, are delicate to numerous environmental hassles 

Microbes are able to produce metaboliles which are 

Bacteriocins. These 
hypotensive, anti-tumor. anti 

probioticbacteria against intestinal 
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Alpha Synuclein and Parkinson's 
Disease 1 

Arti Parihar, Priyanka Parihar, Isha Solanki, 
and Mordhwaj S. Parihar 

1.1 Introduction evidence revealed that LB biogenesis may involvec 
neuroprotective reactions [3]. Numerous studies 

Parkinson's disease (PD) is the age-related have been executed to clucidate the role of 

neurodegenerative disorder diagnosed by tremor a-synuclein in the pathogenesis of PD. 
at rest, rigidity, and bradykinesia symptoms. The Reports have shown the expression of 
prevalence of PD increases with the increase in a-synuclein in neurons which abundantly distrib-
age and about 2-3% population worldwide suffer uted in presynaptic neuronal terminals of syn-

from the disease 265 years [1]. The major neuro-

pathology of PD patients is the deficit of dopami-
apses 14]. The distribution of a-synuclein in the 
synaptic terminals indicates that this protein may 

nergic neurons the substantia nigra pars compacta take an important role in synaptic plasticity, 

(SNpc) region of the midbrain. The lesions caused kinetics of vesicle, and in the dopamine synthesis 
in these brain regions cause severe depletion of and its release. The role of a-synuclein in the 

striatal dopamine. Non-motor symptoms like pathogenesis of PD has been extensively ana-

dementia, depression, anxiety. insomnia, exces- lyzed. The observation of fibrillar a-synuclein in 
sive daytime sleepiness, rapid eye movement LBs and the occurrence of mutations in the 

sleep disorder, constipation, difficulty in swallow- a-synuclein gene in familial forms of PD have 
ing, and dyspepsia may also be involved in PD led to the belief hat this protein has a critical role 

symptoms and pathology. Histological character in PD pathology. The relationship of a-synuclein 
istic of PD includes the occurrence of Lewy bod- and PD has been identified by a genetice finding of 

ies (LBs) in existing neurons [2]. However, little A53T mutation of a-synuclein gene (SNCA) in a 

is known about the formation of LBs. The rising family with autosomal-dominant familial PD [5]. 
Furthermore the implication of a-synuclein in 
PD has been corroborated by the discovery of the 
other mutations of SNCA, involving A30P and 

E46K in other families with inherited PD |6, 71. 
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The function of a-synuclein in PD was further 

strengthened by the investigation in which pres-
ence of dhis protein was found as the primary 
structural constituent of LBs |8]. IHere, we pres-
ent an overview of existing knowledge on 

the physiological lunctions, oligomerization, and 

ageregatiom of a-synuclein and its pathological 
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ABSTRACT 

The aim of this study seeks to investigate the presence of qualitative and quantitative analysis of 

phytoconstituents of the flower of the plant Nelumbo nucifera. The present study provides evidence 

that successive solvent extract of Nelumbo nucifera contains medicinally important bioactive 

compounds and this justifies the use of plant species as traditional medicine for treatment of various 

diseases. Maximum phenolic and flavanoid content was observed in ethanolic extract of Nelumbo 

nucifera. The DPPH scavenging potential of the ethanolic extracts of the herbs ranged from 33%-55%. 

In the present study analysis of free radical scavenging activity and total phenolic and flavonoid 
content showed that mainly the ethanolic extract of flower extract can be the potent source of natural 
antioxidants. 

Keywords: Phytochemical, Ethanolic extract, Antioxidant activity, Nelumbo nucifera 
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ABSTRACT 
Nelumbo nucifera belongs to family Nelumbonaceae was used as medicinal herb in many Asian countries like 
China & India. This stud was carried out with an objective to investigate the antibacterial potential of Nelumbo nucifera flower against Propionibacterium acnes (P. acnes) bacteria. The antibacterial activity was 
examined in aqueous extract, ethanol extract and ethyl acetate extract of Nelumbo nucifera using well difiusion method The antibacterial activity of the extracts with concentrations 25, 50 & 100 mg/l was tested against P.acnes bacteria. The results showed the remarkable inhibition of the bacterial growth against the tested 
organism. 

Keywords: Antibacterial activity, Nelumbo nucifera, P. acnes, well diffusion method, zone ofs inhibition. 

L.INTRODUCTION 
Plants have been used as source of medicine by mankind since ancient times [1]. Drugs derived from natural 
source play significant role to treat various ailments. Use of traditional medicines is one of the primary healthcare systems in most of the developing countries [2, 3]. Now a days, due to our faulty lifestyle and food habits, we are more prone to various types of bacterial infections and to treat them, we use medicines commonly termed as Antibiotics. Thus, Antibiotics are proved as a weapon to fight against bacterial infections and revive the quality of human health since their introduction [4]. But these synthetic drugs also associated with several side effects. Over the last few decades, many of the common antibiotics prove less effective against infections due to the emergence of drug resistivity in bacteria. Thus, it becomes essential to develop herbal drugs which can be used as an alternative of these synthetic drugs with no side effects. Thus, natural products either as pure compounds or as standardize plant extracts provide new opportunities for new drug development from herbal origin to fight against microbial infections |5. 

Acne is a common but serious skin disease, which affects approximately 80"o adolescents and young adults in 11-30 age groups [6]. Due to the irrational use of antibiotics, increasing bacterial resistance in acne causing bacteria i.e. Propionibacterium acne and Staphylococcus epidermidis is now at the alaming stage |7| 
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ABSTRACT 

Heavy metals impose a severe environmental and public health hazard because of their toxic effects and 

their ability to incorporate in terrestrial and aquatic food chains. Biosorption has many disadvantages over 

conventional technologies in significant metal removal performance from large volumes of effluents. Fungal 

biosorption can effectively be used for the removal of metals from contaminated water and soil. Heavy 

metal tolerant fungal species were isolated from the polluted sites and the most tolerant fungal strain Fl-01 

was selected. The Fl-01 strain was identified as Penicillium clrysogenum on the basis of morphological and 

microscopic characterization. The live (active) and dead (inactive) biomass was prepared for biosorption 

assay. The operating parameters viz., pH, temperature and initial metal ion concentration was optimized 

to 5.0, 35°C and 100 mg/| for maximum biosorption. The dead biomass has shown 23.2 percent more 

biosorption capacity. The biosorption data of dead biomass shows good fit with the Freundlich adsorption 

isotherm. 

Key words : Biosorption, Heary metal, Fungal biosorbent 

behaviour in the environment, industrial effluents 

loaded with cadmium, chromium, copper, lead, 

mercury, nickel, palladium, and zinc are of special 

importance for treatment (Barakat, 2011). 

Lead, one of the most extensively uscd heavy 

metals, is primarily utilized in the production of 

electric batteries, paint, lead nmelting, internal com 

busting cngines, fucled aviation engines, and explo 

sives. Lead is extremely hazardous, and eNposure to 

high levels can result in encephalopathy, hepatitis, 
and nephritic syndrome (Fzzouhri et al., 2010). The 

need of treating and removing heavy metals tromn 

such effluents to allowable levels betore releasing 
into natural streams, rivers, and seas is quickly 

spreading over the world. Several conventional 

Introduction 

The technological significance of heavy metals lead 

to the great emphasis on their use (Kumar et al., 

2014; Rao et al, 2014; Saleem el al., 2014) in indus-

tries resulting in generation of heavy metal laden 

waste contaminating the environment with metal 

pollution (Gautam et al, 2014). Several studies have 

indicated the metal pollution through Industrial 

waste (Wang and Ren, 2014). Metal-containing 
wastewater is continuously produced, posing a ma-

jor hazard to the ernvironment and public health. 

This is primarily owing to their bioaccumulation 

and penetration into food systems (Malik, 2004; 
Chuah et al., 2005). Because of their hazardous 

('Associate Professor, Research Scholar) 


	Page 1
	Book
	Chapter - 2

