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Have you ever wondered about the role of nickel in our bodies? While commonly
known for its use in industries and as a component in various alloys, nickel also
plays a fascinating role in biological chemistry. In this article, we will delve into the
intricacies of nickel's interaction with living organisms, shedding light on its
importance and the mysteries it unravels. Get ready to uncover the secrets

hidden in the biological chemistry of nickel!

The Basics: Nickel in Biological Systems

Before we dive into the complexities of nickel's role in biological chemistry, let's
begin with understanding the basics. Nickel, a transition metal, is present in trace

amounts in living organisms, including plants, animals, and even humans.

One of the most well-known examples of nickel's biological importance is its
involvement in the active site of enzymes known as nickel-dependent enzymes.
These enzymes catalyze various reactions essential for biological processes,

including DNA repair, nitrogen metabolism, and carbon dioxide fixation.
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The image above depicts the intricate structure of nickel-dependent enzymes,
highlighting their significance in biological chemistry.
Exploring the Mysteries: Nickel Enzyme Systems

As we proceed, let's unravel the mysteries surrounding nickel enzyme systems

and their biological functions.
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Urease: The Gatekeeper of Nitrogen Metabolism

Urease, a nickel-containing enzyme, acts as the gatekeeper for nitrogen
metabolism. By catalyzing the hydrolysis of urea, urease facilitates the release of
ammonia, which is further utilized in the synthesis of amino acids. This enzymatic
reaction is vital for plants, animals, and microbes, ultimately contributing to the

overall nitrogen cycle.

WHLys) NHLYY)
A A o, ?_m. B A
S g
L oy a0 AR
m:-a"g’n\’\w A—\;\h—‘/—b M\ f‘bzf\
A " “"w \m
é » W 4 "'o £ -
o Ty / S HN \
"o Vi opmrry \ Mm\
‘\\ \
NHiLys) \ NHLys)
e £ | c
0" Yo - ]
”\‘1 \ M J‘ M\nl', M 5 m
PN yo N Hose) / P y;',.— ®
- G -ni, OlAsp) \ / o "E‘ , OtAsp)
“‘S HAT O N— ' HN O
Meg 12 7”“ - mm ) -
f:) ‘\\\ NH(Lys) o mf’\;
«3 s WY

The image above showcases the structure of urease, emphasizing its role in

nitrogen metabolism.

Hydrogenase: The Energy Converter

Hydrogenase is another captivating system where nickel plays a crucial role. This
enzyme is responsible for converting molecular hydrogen (H») into protons and

electrons, promoting energy production. The discovery of hydrogenase has


https://digital-books-store.web.app/free-book.html?pdf-file=eyJjdCI6ImJaaE1wSGdKZFZKSnU4N0FKNW03RkNJekJucElSVHJrQTlcLzg2WTU5cU1MU1pnOUxQQ2YweEM5bEpEVkJUeFJnM2hUSFwvVGRiNUxsYXZwdTliNjIwZmxQWmswMWQrZDQ4RjdVYjJrUTNyYVNteFkwTDhSYytTWUhWT1NiS3d4V1QyQ09CdjkxZmhJbVhtRHZGTkdQZVwvcjRWQjlwS05qdXVsc2xPdmp0VWR6WVY5UU5KTVFMTTFFWUpYMzJ5c2tZMiIsIml2IjoiMGQxZDAxZjI2YzUxOTY5Y2ZiNDE0MjRiYjRhZDEwODgiLCJzIjoiNDNhMTU0YWU0NzVmNTQzOCJ9

sparked interest in utilizing hydrogen as a clean and efficient energy source,

adding to the intrigue surrounding nickel's biological chemistry.
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Shown above is the structure of hydrogenase, shedding light on its importance in

energy conversion.

The Human Connection: Nickel in Human Biology

Now that we have explored the wonders of nickel in biological systems, let's

delve into its relevance in human biology.

Nickel Allergy: Unraveling Hypersensitivity Reactions

While essential in trace amounts, nickel can also induce allergic reactions in
some individuals. Nickel allergy is a common condition, characterized by
hypersensitivity to nickel-containing materials, such as jewelry, clothing
accessories, and even certain foods. Understanding the mechanisms behind

nickel hypersensitivity reactions is crucial in addressing this widespread issue.
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Above, we can see the effects of nickel allergy on the skin, underscoring the need

for further research to combat such reactions.

Nickel in Medicine: Potential Therapeutic Applications

Excitingly, ongoing research has also highlighted the potential therapeutic
applications of nickel in medicine. From antimicrobial properties to targeted drug

delivery systems, investigators are exploring the diverse possibilities offered by
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nickel-based compounds. These advancements have the potential to
revolutionize various medical fields, promising improved treatments and

outcomes for patients.
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Above, we witness the potential of nickel-based compounds in medicine,

showcasing the bright future of therapeutic interventions.


https://digital-books-store.web.app/free-book.html?pdf-file=eyJjdCI6ImJaaE1wSGdKZFZKSnU4N0FKNW03RkNJekJucElSVHJrQTlcLzg2WTU5cU1MU1pnOUxQQ2YweEM5bEpEVkJUeFJnM2hUSFwvVGRiNUxsYXZwdTliNjIwZmxQWmswMWQrZDQ4RjdVYjJrUTNyYVNteFkwTDhSYytTWUhWT1NiS3d4V1QyQ09CdjkxZmhJbVhtRHZGTkdQZVwvcjRWQjlwS05qdXVsc2xPdmp0VWR6WVY5UU5KTVFMTTFFWUpYMzJ5c2tZMiIsIml2IjoiMGQxZDAxZjI2YzUxOTY5Y2ZiNDE0MjRiYjRhZDEwODgiLCJzIjoiNDNhMTU0YWU0NzVmNTQzOCJ9

The biological chemistry of nickel is a captivating field of study, unraveling
mysteries and showcasing the multifaceted roles of this transition metal in living
organisms. From enzyme systems that govern essential biological processes to

its connection in human biology, nickel's significance cannot be understated.

As we continue to delve further into the secrets held within the biological
chemistry of nickel, we discover endless possibilities for not only our
understanding of life but also its potential applications in medicine and energy
production. By recognizing the importance of nickel in biological systems, we
open doors to innovative approaches, creating a world with advanced therapies,

cleaner energy sources, and improved well-being.
ISSN 10
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Metal ions play key roles in biology. Many are essential for catalysis, for electron
transfer and for the fixation, sensing, and metabolism of gases. Others compete

with those essential metal ions or have toxic or pharmacological effects.

This book is structured around the periodic table and focuses on the control of
metal ions in cells. It addresses the molecular aspects of binding, transport and
storage that ensure balanced levels of the essential elements. Organisms have
also developed mechanisms to deal with the non-essential metal ions. However,
through new uses and manufacturing processes, organisms are increasingly
exposed to changing levels of both essential and non-essential ions in new
chemical forms. They may not have developed defenses against some of these

forms (such as nanoparticles).

Many diseases such as cancer, diabetes and neurodegeneration are associated
with metal ion imbalance. There may be a deficiency of the essential metals,
overload of either essential or non-essential metals or perturbation of the overall

natural balance.

This book is the first to comprehensively survey the molecular nature of the
overall natural balance of metal ions in nutrition, toxicology and pharmacology. It
is written as an to research for students and researchers in academia and

industry and begins with a chapter by Professor R J P Williams FRS.
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