SOURNAL OF BaOWIDLECURLAR STRUCTURE AND DYNAMICS
thttps:/idoi.org/ 10, 10S00TIS 102 M0 1775126

Taylor & Francis

Tayloe & Frarcin Croen

W) Covech for el

Ruthenium complexes with mono- or bis-heterocyclic chelates: DNA/BSA
binding, antioxidant and anticancer studies

Sanam Malkoo®, Abir Chakraborty®”, Myeleti Vukea®, Laura Margaret Kirkpatrick Dingle®, William John Samson®,
Jo-Anne de la Mare®, Adrienne Lesley Edkins® and Irvin Noel Booysen®

“School of Chemistry and Physics, University of KwaZulu-Matal, Pietermaritzburg, South Africa; *Biomedical Biotechnology Research Unie,
Department of Biochemistry and Microbiology, Rhodes University, Grahamstown, South Africa

Communicated by Ramaswamy H. Sarma

ABSTRACT

Decwyribonucleic acid (DNA) and bovine serum albumin (BSA) binding interactions for a series, G
ruthenium hel!mqldkm‘rplams were monitored using uhravidelt-uﬂjh [UW-Wis) spectrophdo 0

fluorescence emission spectroscopy and agarose gel el

ectrophaoresis,
tions for the metal complexes revealed that they are groove-binders with intrinsic binding
etric DNA

in the order of 10% - 10" M. Electronic spectroph
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. Investigations of the DNA

of the b

of diffuse isosbestic points which are synonymous with homogeneous binding mQgo:
plexes with the mone-heterocydic chelates also showed alterations in their intraja
changes in their metal-based electronic transitions which are suggestive of mypta
is assessments, Hoechst KR

CT-DNA structure. Using agarose gel elect

enmplenes; DNA/BSA

binding;

rophoresis
studies coroborate that the metal complexes are DNA groove-hinders. 'V“ uptake of these metal

complexes by B5A was observed based on thelr optimal apparent assag)

stants (Kp and Ksy > 10" M), Radical scavenging studies r
high activities towards the neutralization of NO and DFPH
tronic spectrophotometric titrations for the majority of the
chromism accompanied with blue shifts which indi
Predominately, the metal complexes showed moderate
cancer and cervical cancer cell lines that was greater

&
/\Q‘Q’

Ruthenium-based anticancer drugs MQMHW“N cyto-
toxicity against a wide variety of ¢ cells accompanied

with minimal side effects to % cells (Lazarevié et al,
les, 2017). It is hypothe-

2017; Thota et al, 2018; Zha
sized that the I:-lcu:lt:m-mw&~ of these potential metalio-
pharmaceuticals cw% from the similar chemistry of

1. Introduction

ruthenium and the tial metal, iron, as these elements
are graup congen erling, 2016} In addition, ruthenium
can induce cancer cell apoptosis through utilization of its
high coordination affinities to nucleotides (Pages et al,
2015). Alteration of the coligands within the coordination
sphere of ruthenium have been shown to lead to intriguing
structure-activity relationships and diverse mechanisms of
action (Zeng et al, 2017). In fact, the leading candidates of
ruthenium chemotherapeutic agents, e.g. trans-[RuClL{DMSO)
(lmm)]itmH] (ImH = protonated Imidazole) (NAMI-A), are pro-
drugs which are activated upon hydrolysis (Dwyer et al,
2018). Furthermore, conjugated aromatic chelating ligands of
metal complexes are able to promoate DNA Interaction

against bo
of S-fluorouracil,

AgNon and Stem-Volmer con-
that the metal complexes have
ta attained from the BSA elec-
lexes illustrated distinct hyper-
inding of the protein sirands.
bath tiple-negative breast

through intercalation or groowe-binding as the possible
mechanism of anticancer activity (Levina et al, 2009).

Current research focuses on designing target-specific
ruthenium anticancer drugs and involves encompassing bio-
logically relevant moieties (BAMs) in ligand scaffolds where
the meticulously selected BAMs may facilitate defined biodis-
tribution patterns (Caruso et al, 2016). This design approach
is exemplified by arene metal complexes with flavone or
chromone analogs, where a correlation between the lipophi-
licity and the in vitro screening of melanoma cell lines was
found (Pastuszko et al, 2016). In addition, a fascinating
bifunctional metal complex, (ethacrynic acid-g&-benzyla-
midel(1,3,5-triaza- 7-phosphaadamantane)dichloride
{ethaRAPTA] induced death of MCF-7 breast camcer cells,
which is regarded as a significant advancement considering
that these cells are resistamt to cisplatin (Chatterjee et al,
2011). The dual functionality of this metal complex stems
from the inherent cytotoxicity of the RAPTA constituent and
othacrynic acid-gé-benzylamide moiety's glutathione S-trans-
ferase inhibiting capability which combats drug resistance.
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