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Role of Metallodrugs in Medicinal
Inorganic Chemistry

Manish Kumar, Gyanendra Kumar, Arun Kant and Dhanraj T. Masram*

Department of Chemistry, University of Delhi, Delhi, India

Abstract

Over the past decades, metals and metal-based drugs were significantly used in
the treatment of several diseases but it cannot be a clear distinction between the
toxic doses and the therapeutic which is a major challenge. Metal ions are required
for many critical functions in humans. The medicinal uses of metal-based drugs
are of increasing clinical and commercial importance. With the discovery of cis-
platin in 1960 by Barnett Rosenberg, the study in these areas has been expanded
exponentially but the use of transition metal-based compounds other than plati-
num has also attracted attention. However, the efficacy of platinum-based drugs is
extremely affected by serious systemic toxicities and drug resistance. The affinity of
given metallodrugs is to interact with DNA that has been measured as a function
of the decrease of guanine oxidation signal on a DNA electrochemical biosensor.
In this chapter, the potential activities of metallodrugs to described and repre-
sentative examples from the most recent families of metal-based compounds are
discussed with respect to their possible mode of action and most probable biomo-
lecular targets. We seek to give an overview of the cytotoxic effect of metallodrugs
and also focus on metal complexes of platinum, copper, and zinc with an emphasis
on the new strategies used in the development of more and newly designed metal
complexes and their biological applications.

Keywords: Metals, Pt-complexes, Cu-complexes, Zn-complexes,
DNA, cytotoxicity

*Corresponding author: dhanraj_masram27@rediffmail.com
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Preparation and Applications in Medicinal Chemistry, (71-114) © 2020 Scrivener Publishing LLC

71


asus
Highlight


=
g

(IERELET

1

|
|

1M

!
I.

T

STTRH

e

|, Wi R AT F HEFaEn Fed

o =1, Hae FHWT Hea

ST SR AT F TIEHaE T

e W

3. WG TS A9 H TS T gereh fEveryul
Hear arg

4. AT q FAS F WIHE, WATSAE o HiEpiaw

T : U S

=\, witrem |roft

e ser B WA g g0 WRE F A

(WRE-A9rel % Gad H)

=, Ywerar U4, 1. Frer = ua

6. TR A T TH waAy T, VA T 9 H ged H
7. gET wisq

7. A 3R AT Fay-FagE Qs # eI
=i, famen 2t

S T e O WA U Sey s

- =T o T e

). WG 9 A9E % GRS Sau § SR
=, Wil @I

10. v 3R wepfa % famm § wiw wel @ i
A= AT

|, 9GS A9 ®1 QS WiEnies S
T faeeym
sfteet wfoar arme

2

b

11

19

73

2. YA TE o W foan @R wept @ fawm o dord e

F1 A

84


asus
Highlight

asus
Highlight


Rouf Ahmad Bhat
Khalid Rehman Hakeem
Moonisa Aslam Dervash Editors

Bioremediation and
Biotechnology,
Vol 2

Degradation of Pesticides and Heavy
Metals

@ Springer



Editors

Rouf Ahmad Bhat Khalid Rehman Hakeem
Department of Environmental Science Department of Biological Sciences
Cluster University, Sri Pratap College King Abdulaziz University
Srinagar, Jammu and Kashmir, India Jeddah, Saudi Arabia

Moonisa Aslam Dervash

Department of Environmental Science
Cluster University, Sri Pratap College
Srinagar, India

ISBN 978-3-030-40332-4 ISBN 978-3-030-40333-1 (eBook)
https://doi.org/10.1007/978-3-030-40333-1

© Springer Nature Switzerland AG 2020

This work is subject to copyright. All rights are reserved 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 Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


asus
Highlight

asus
Highlight


Contents

1 Causes and Effects of Pesticide and Metal Pollution on Different
Ecosystems. . . ... . .. e 1
Flavia Cristina Policarpo Tonelli
and Fernanda Maria Policarpo Tonelli

2 Ecotoxicology of Heavy Metals: Sources,
ER et o TORIIEY . v von sen wonn som wwn owa sow s wss woe s s ss 13
Maya Verma

3 Role of Modern Innovative Techniques for Assessing
and Monitoring Heavy Metal and Pesticide Pollution
in Different EnvIPODICNES ... oo 5 o won vvs wom i son son wos e 6 25
Fernanda Maria Policarpo Tonelli
and Flavia Cristina Policarpo Tonelli

4 Global Scenario of Remediation Techniques
to Combat Pesticide Pollution . ... ............................ 47
Alina Butu, loana Grozea, loan Sarac, and Monica Butnariu

5 Mycoremediation: A Sustainable Approach for Pesticide
Pollution Abatement . . .. ............... ... ... ..t 73
Marian Butu, Ramona Stef, Mihaela Corneanu,
and Monica Butnariu

6 Bio-Pesticides: Application and Possible Mechanism of Action . . . .. 97
Javaid Ahmad Wani, Adil Farooq Wali, Sabhiya Majid,
Saiema Rasool, Muneeb U. Rehman, Shahzada Mudasir Rashid,
Shafat Ali, Sanah Farooq, Shabhat Rasool, Ajaz Ahmad,
and Wajhul Qamar

7 Values of Biofertilizers for Sustainable Management
MAPHCHINEEN] INOUSEIES. o0 o0 s o v s s Sws o vom saie s & 121
Sajad Ahmad Raina, Rouf Ahmad Bhat, Humaira Qadri,
and Ashut Dutta

Xiii


asus
Highlight


Chapter 2 ®
Ecotoxicology of Heavy Metals: Sources, Qe
Effects and Toxicity

Maya Verma

2.1 Introduction

Environmental pollution is considered as a biggest challenge for whole world,
mainly in developing countries. Though produced by anthropogenic activities, it
has deleterious effects on environment and its resources. Aquatic habitats, mainly
freshwater ecosystems are more prone to pollution as compared with others. Within
limits, aquatic ecosystem can cope with pollution, but in severity its get reflected in
community structure of flora and fauna. HMs play an important role in environmen-
tal pollution. Being toxic and persistent in nature, they are a major threat to the
world and of course are of serious concern.

HMs’ natural sources include weathering of rocks and volcanic eruptions.
Mining, agricultural applications (pesticides, fertilizers especially phosphate fertil-
izers), industrial emissions come under anthropogenic sources. Being persistent in
nature, they pose threats to food chains in ecosystem. Due to their toxic nature,
they are also responsible for different health problems. HMs above threshold
range heavily affect rhizosphere and reduce soil fertility. In an aquatic ecosystem,
bioaccumulation of HMs creates adverse effect on aquatic animals.

HMs are those chemical elements which have density greater than 5 g/cm’. They
are also called trace elements. The toxic HMs commonly present in wastewaters are
Hg, Cd, Cr, Pb, As, Cu, Ni, etc. The continuous release of HMs into water bodies
creates many environmental problems. Their existence and amplification in envi-
ronment is an outcome of natural and anthropogenic activities such as urbanization,
industrial wastes, etc. Adverse effects of HMs on plants include reduction in seed
germination rate and lipid content by cadmium, decreased plant growth and
enzymatic activity by chromium, inhibition of photosynthesis by copper and
mercury, reduction of chlorophyll production by lead (Gardea-Torresdey et al. 2005).

M. Verma (&)
Kirori Mal College, University of Delhi, New Delhi, India

© Springer Nature Switzerland AG 2020 13
R. A. Bhat et al. (eds.), Bioremediation and Biotechnology, Vol 2,
https://doi.org/10.1007/978-3-030-40333-1_2
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