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mponents selected by nature to functig, 5

several indispensable biochemical processes for Iiying or.ganlsms. (l;/-letatl'Is are endowgy
with unique characteristics that include redox actlwty,.V'a"ab'e C‘IJOV '”at "O: modes, angq
reactivity towards organic substrates. Due to reactivity, metals are tightly regulateq

under normal conditions and aberrant metal jon concentrations aré associated With
ancer. For these reasons, coordinatig,

various pathological disorders, including ¢ .
complexes, either as drugs or prodrugs, become very attractive probes ?s potentia|
anticancer agents. The discovery of cisplatin, cis-[Pt' (NH,).Cl,], was a defining moment
which triggered the interest in platinum (11)- and other metal-containing complexes a5
potential novel anticancer drugs. This review article highlights selected metals that haye
lopment and the treatment of cancer.

gained considerable interest in both the deve : anc
In 1960 the anti-tumor activity of an inorganic complex cis-diammine-
dichloroplatinum (ll) (cisplatin) was discovered. Cisplatin has developed into one of the

most frequently used and most effective cytostatic drug for treatment of solid
al like gallium, germanium, tin, bismuth, titanium, ruthenium,
e against tumors in man

Metals are essential cellular co

carcinomas. Other met
rhodium, iridium, molybdenum, copper, gold were shown effectiv

and animals.

Platinum based anticancer drugs
Platinum (ll) complexes has been used as anti cancer drugs since long, among

them cisplatin has proven to be a highly effective chemotherapeutic agent for treating
various types of cancers. Cisplatin moves into the cell through diffusion and active
transport. Inside the cell it causes platination of DNA, which involves interstrand and
intrastrand cross-linking as well as formation of adducts, usually through guanine, asitis
the most electron rich site and hence, easily oxidized. Formation of cisplatin DNA
adducts causes distortion and results in inhibition of DNA replication. Cisplatin DNA
Adducts also serve as binding site for cellular proteins such as repair enzymes, histones,
transcription factors and HMG-domain proteins. Drugs like cisplatin does not specifically
affect cancer cells but it also effect the rapidly dividing cells of certain normal tissues,
such as those found in hair follicles, bone marrow, and lining of the gastrointestinal tract.
Pt. {ll) and Pt (IV) complexes are photo reactive. Irradiation of cis-platin modified DNA
with UV light can induce cross-links with the protein HMG, which can inhibits RNA
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tion. Like many other anticancer drugs, cig .

crip , i it . platin algg f, ; P
trans wDrug Resistance”. It is major Complication i Ces the same problarm

N cancer ¢ ,
called hemmh"'dpy because of

fas i CaNNOt form adefycy
d:,(;ple xes have been conjugated to molecules |ikq porphyrin r:JnC(; f/;t: DNA. Pt (11)
i 9 1Ne porphyrin

qchances the tumor tissue specificity of the py (1) complaxes. Porphyring -
ehotodynamic therapeu“c agents and can offer additional anmumOr yring are used as

sed intercellular accumulation of cisplatin, jt

|sobeen synthesized such as carboplatin, oxaplati
:on.platinum anticanceragents
Platinum is not the only transition metal used in the treatment of cancer, vario
, various

othertransition me-taIS have been used in anticancer drugs. Titanium complexes such a
Titanocene dichloride has been recognized as acti S

N, nedaplatin etc.

vehicle for introducing other cytotoxic agents to the Cancer cells. Normally, cancers are
diagnosed at a stage of the disease when some anatomical changes occur in the body in
the form of well defined tumors. '

Copper is another essential trace metal that has been selected by nature to be a
driving for in many biochemical processes including chemical redox reactions, cellular
growth, development. and angiogenesis. Under biological conditions, copper exists in
both (Cu®) and (Cu*), which allows it to serve as a cofactor in redox reactions, such as
cytochrome c oxidase (involved in the mitochondrial electron transport chain) and
superoxide dismutase (involved in the detoxification of reactive oXygen species. The
acquisition and distribution of copper is a tightly regulated process to assure proper
uptake, distribution, and to avoid unnecessary binding to biomolecules.

Zinc is an indispensable trace element that plays a critical role in a wide range of
cellular processes including cell proliferation, differentiation, and defense against free
radicals. Zinc acts as a key structural component in many proteins and enzymes,
including transcription factors, cellular signaling proteins, and DNArepairenzymes.

Ithas also been well established that zinc plays a critical role in the regulation of
apoptosis in mammalian cells, However the precise role of zinc in modulating this
'éSponse appears to be cell specific, highly complex, and lacking firm conclusion. IN
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epithellal. glial cells, ovarian epithelia, 5.::5&
Cellg

i i te
Il types, including prosta : .
many cell tyP ptosis. However, in breastcells, lun ™

has been reported to induce apo - ve .
crophage cells, zInC exhibits antiapoptotic effects i h
' : 3

s,and Hela

zinc
renal cells, ma
Conclusion

| role that met

The critica als play in the functioning and mainten
e role thatn ance '

highlights the extensiv ature plays in regulating these vital compon o
clinical success of cisplatin provided the "proof of concept” for investigaf; ents, he
essential or nonessential, and their coordination complexes as potentig| ';9 Mt
agents. Since the discovery of cisplatin, thousands of platinum analogs h:tlca er
synthesized, with only carboplatin and oxaliplatin achieving widespread clin've bee,
Design strategies of novel platinum complexes have been underintense i”Vestilca‘- Usg

eration platium compounts, Targe?iigonte

address shortcomings Of previous gen
based compounds is an emerging con,
€ptin

ubiquitin-proteasome pathway with metal-
developmental theraeutics. These include, but are not limited,, copper-, zinc- and
gold.

containing complexes which have made significant progress in the pursuit of deve|
Oping

novel anticancer drugs.
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