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for Environmental Remediation

Reena Saxena, Amit Lochab, and Megha Saxena

Abstract Environmental concerns like water and soil pollution have affected the

health of entire ecosystem. This situation is getting even worse as the burden on

limited resources is increasing by leaps and bounds. Continuous rise in population

is forcing more pollutants in the environment to meet their demands. Removal of

these pollutants through eco-friendly methods have become the centre of attention

now. Nanomaterials have been applied to remediate polluted water and soil as they

possess high surface area for adsorption and sensing of the various toxic pollutants.

This chapter gives a precise review of the research work for environmental remedi-

ation using magnetite carbon nanomaterials. Magnetite carbon nanomaterials have

represented themselves as an efficient alternative for the treatment of both inorganic

and organic pollutants. It also includes information about the various techniques

being employed for the remediation process of various toxic metal ions and dyes.

Further optimized parameters such as pH, temperature, contact time and capacity

are also discussed which is essential for effective treatment of pollutants, and their

applications in different real samples are briefly discussed.

Keywords Carbon nanomaterials · Environmental remediation · Magnetite ·

Metals · Dyes

1 Introduction

Our environment is getting polluted day by day due to rapid industrialization. The

proliferation of industries and commercial activities is the demand of increasing

population. The effluents from these industries are the main cause of pollution. The

by-products of industries such as dyes effluents, toxic chemicals, heavy metal, and

traces of pesticides have profound impact on environment. Toxic heavy metal ions

like Hg, As, Cd, Pb, etc., have ability to either replace the essential metal ions
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and Archana Singh

Abstract

Among all the crop diseases, seedborne diseases occur most commonly.

Seedborne diseases are one of the major issues leading to low crop yield. A

number of pathogens like viruses, bacteria, and fungi are the main causative

agents of seedborne diseases. There are various modes of seed infection either at

the dormant stage or at maturity stage that reasons abnormalities in seeds. These

pathogens are continually transferred from one generation to another with seeds

and grounds for crop loss every season. The most effective way for protection

from seedborne diseases at an early stage is by detecting and controlling

pathogens. Disease-free seeds are very important for high yield. Across the

world, most of the cereals are grown from seeds. Seeds are traded across the

countries, which lead to the transmission of seedborne disease and an efficient

way to plant disease dispersal. Therefore, strong seed managements will be very

important to cope up with increased food demand. These seed diseases are mostly

controlled by physical and chemical treatments, but use of chemicals is hazardous

to seeds and to the environment. Therefore, nowadays, biocontrol agents are

recommended for controlling seedborne diseases. New methods are constantly

being developed to make disease-free seeds.
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Abstract

A cluster of extremely reactive moieties that have advanced as key regulators of

significant signaling pathways, termed as reactive oxygen species (ROS) are

quintessential. Cellular functions including gene expression are maintained by

modest levels of ROS, the levels are constitutively higher in cancer cells owing to

enhanced metabolic rate causing hypoxia as well as gene mutation. Elevated ROS

I. Moin · D. Mittal · A. K. Verma (*)

Nano-Biotech Lab, Department of Zoology, Kirori Mal College, University of Delhi, Delhi, India

e-mail: akverma@kmc.du.ac.in

© Springer Nature Singapore Pte Ltd. 2022

S. Chakraborti et al. (eds.), Handbook of Oxidative Stress in Cancer: Mechanistic

Aspects, https://doi.org/10.1007/978-981-15-9411-3_53

897

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-9411-3_53&domain=pdf
mailto:akverma@kmc.du.ac.in
https://doi.org/10.1007/978-981-15-9411-3_53#DOI
asus
Highlight



Kamal Dua · Raimar Löbenberg
Ângela Cristina Malheiros Luzo
Shakti Shukla · Saurabh Satija   Editors

Targeting 
Cellular 
Signalling 
Pathways in 
Lung Diseases



Editors

Kamal Dua
Graduate School of Health, Discipline
of Pharmacy
University of Technology Sydney
Sydney, NSW, Australia

Raimar Löbenberg
Drug Development and Innovation Centre
University of Alberta
Edmonton, AB, Canada

Ângela Cristina Malheiros Luzo
Haematology and Hemotherapy Center
State University of Campinas
Campinas, São Paulo, Brazil

Shakti Shukla
Graduate School of Health, Discipline
of Pharmacy
University of Technology Sydney
Sydney, NSW, Australia

Saurabh Satija
School of Pharmaceutical Sciences &
Division of Research & Development
Lovely Professional University
Phagwara, Punjab, India

ISBN 978-981-33-6826-2 ISBN 978-981-33-6827-9 (eBook)
https://doi.org/10.1007/978-981-33-6827-9

# The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature Singapore
Pte Ltd. 2021
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by
similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

https://doi.org/10.1007/978-981-33-6827-9
asus
Highlight

asus
Highlight



Contents

1 Introduction to Lung Diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Shivraj Popat Jadhav, Himmat Singh, Salman Hussain, Ritu Gilhotra,
Anurag Mishra, Parteek Prasher, Anand Krishnan, and Gaurav Gupta

2 Targeting Molecular and Cellular Mechanisms in Asthma . . . . . . . 27
Archita Ray, Sabita Singh, Joytri Dutta, and Ulaganathan Mabalirajan

3 Various Cellular and Molecular Axis Involved in the Pathogenesis

of Asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Gurjit Kaur Bhatti, Amit Khurana, Debapriya Garabadu,
Prashant Gupta, Snehal Sainath Jawalekar, Jasvinder Singh Bhatti,
and Umashanker Navik

4 Targeting Molecular and Cellular Mechanisms in

Steroid-Resistant Asthma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Joytri Dutta, Sabita Singh, Archita Ray, and Ulaganathan Mabalirajan

5 Targeting Molecular and Cellular Mechanisms in Chronic

Obstructive Pulmonary Disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Shvetank Bhatt, Jovita Kanoujia, A. N. Nagappa,
and K. Sreedhara R. Pai

6 Probing the Cellular and Molecular Mechanisms Underlying in

the Pathogenesis of Chronic Obstructive Pulmonary Disease . . . . . 147
C. Sarath Chandran, Alan Raj, and T. K. Shahin Muhammed

7 Chronic Obstructive Pulmonary Disease: Molecular Basis of

Pathogenesis and Targeted Therapeutic Approaches . . . . . . . . . . . . 163
Sushweta Mahalanobish, Sayanta Dutta, and Parames C. Sil

8 Exploring the ‘Dormancy Activation Switch’ in the Tumour

Microenvironment for Metastatic Lung Cancer: The Possible

Role of MicroRNA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
Amnani Aminuddin, Siti Fathiah Masre, Sin-Yeang Teow,
and Pei Yuen Ng

ixix



9 Therapeutic Strategies Targeting Signaling Pathways in Lung

Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Gurjit Kaur Bhatti, Paras Pahwa, Anshika Gupta, Umashanker Navik,
and Jasvinder Singh Bhatti

10 Modulation of Signaling Pathways by Immunotherapeutics

in Lung Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
Paramita Mandal, Anindita Goswami, Sarmistha Adhikari,
and Subham Sarkar

11 Underpinning the Cellular and Molecular Mechanisms with

Nanotheranostics for Lung Cancer . . . . . . . . . . . . . . . . . . . . . . . . . 263
Asiya Mahtab, Monika Yadav, Karishma Niveria,
and Anita Kamra Verma

12 Targeting Molecular and Cellular Mechanisms in Idiopathic

Pulmonary Fibrosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
Banudevi Sivanantham and Vijayageetha Bose

13 A Refined Approach to Target the Molecular and Cellular

Mechanisms in Pulmonary Fibrosis . . . . . . . . . . . . . . . . . . . . . . . . . 311
Sabita Singh, Joytri Dutta, Archita Ray, Ashish Jaiswal,
and Ulaganathan Mabalirajan

14 Targeting Molecular and Cellular Mechanisms in Tuberculosis . . . 337
Lubhan Singh, Kamal Dua, Sokindra Kumar, Deepak Kumar,
and Sagarika Majhi

15 Cellular and Molecular Mechanisms of Repurposed Antidiabetic

Drug as an Adjunctive Treatment for Tuberculosis . . . . . . . . . . . . . 355
Rupesh K. Gautam, Ritu Mishra, Kanika Sharma, and Manju Sharma

16 Targeting Host and Bacterial Signaling Pathways in Tuberculosis:

An Effective Strategy for the Development of Novel

Anti-tubercular Therapies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373
Samreen Fatima, Bhavya Bhardwaj, and Ved Prakash Dwivedi

17 Targeting Molecular and Cellular Mechanisms in Pulmonary

Hypertension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395
Stephen A. Adefegha, Olorunfemi R. Molehin,
and Aderonke E. Fakayode

18 Targeting Molecular and Cellular Mechanisms of Pulmonary

Arterial Hypertension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407
Md Khadem Ali, Jay C. Horvat, and Edda F. Spiekerkoetter

x Contents

asus
Highlight



Underpinning the Cellular and Molecular
Mechanisms with Nanotheranostics
for Lung Cancer

11

Asiya Mahtab, Monika Yadav, Karishma Niveria, and

Anita Kamra Verma

Abstract

Out of all the cancers, lung cancer is the most devastating causing mortality

worldwide out of which ~90% of deaths are from non-small-cell lung cancer

(NSCLC). Early diagnosis and ineffective traditional therapies lead to poor

prognosis and percent survival in patients suffering from lung cancer. Redox

signalling enacts a crucial role in controlling numerous disease biology and

cellular signalling pathways. Lately, nanomedicine (application of nanotechnol-

ogy in biology and medicine) has been revealed to normalize the growth of

cancer. With the dawn of robust proteomics and sequencing techniques,

immunohistochemistry and identification of novel conclusive biomarkers cou-

pled with improved understanding of the molecular mechanisms regarding cancer

are quintessential for targeting redox biology. Herein, a detailed overview of the

recent advances in therapeutics includes nano-strategies over conventional thera-

peutics for targeting redox biology thereby affecting the various cell death

mechanisms.

Keywords

Lung cancer · Nanotheranostics · Redox biology · Cellular and molecular

mechanism

A. Mahtab · M. Yadav · K. Niveria · A. K. Verma (*)

Nanobiotech Lab, Department of Zoology, Kirori Mal College, University of Delhi, New Delhi,

India

e-mail: akverma@kmc.du.ac.in

# The Author(s), under exclusive license to Springer Nature Singapore Pte

Ltd. 2021

K. Dua et al. (eds.), Targeting Cellular Signalling Pathways in Lung Diseases,

https://doi.org/10.1007/978-981-33-6827-9_11

263

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-33-6827-9_11&domain=pdf
mailto:akverma@kmc.du.ac.in
https://doi.org/10.1007/978-981-33-6827-9_11#DOI
asus
Highlight



Serial No 3



Serial No 3

asus
Highlight



Serial No 3

asus
Highlight



Serial No 4

asus
Highlight

asus
Highlight



IdEIRcs 

31o CIcC 

ecp 3TEZTOT 



16-. TSTTt /py 

TS, fooil-110092 

- apnetwork18@gmail.com 
AT : 9667062977, 7678118393 

74T3, TrNET, FH4- 781352

34 fETR, ANDI, T fri-110067 

HFDRU 2021 

cbIRT 
3HTCRT 

3HTyTI :978-81-948641-9-6 

700 

Toell-110016 

re feri, fecoit-110002 
Vyaavahaarik Anuvaad: Ek Adhyayan

Book Ed. by 

Dr. Jahidul Dewan, Dr. Anzar Hussain, Priyanka Kumari 
Published by Academic Publishing Network 

asus
Highlight

asus
Highlight



faua-a 

. fa4 7i a4t 11 

15 2. 479T 3tR 37aT4: TToi 3IT44 . TAIT ZTAT 

3. a17T Hqt TIGT 

25 

4. 4TETR5 370T TR FHiATT 

faaTR 32 

5. 4TTE Ria I 3TYTR: 

34g4T-qEIR f. KAT THR FISI 37 

6. 4R 37aT fTT 

43 4T7-HTHAI 

48 

56 

65 

10. a75iR7 HTATE:6, 

THRIT 70 

11. fdsT a iblcol T HTH 

76 

12. IRHTR TAtaat 

84 

asus
Highlight

asus
Highlight



aTTETR 3gTC: g 3JEZT77 I32 

asus
Highlight





asus
Highlight



asus
Highlight





asus
Highlight



asus
Highlight



asus
Highlight


