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ABSTRACT

Enzymes have been used experimentally in the preparation of fermented,
food, and medicinal products since mankind started aregular lifein the form
of early civilizations, without any information about their nature being
available. It has been more than a century since scientists have obtained
information about the enzymatic reactions and the enzyme structure, and a
newer and more practical attitude towards them is obtained day by day.
Today, these proteins play roles as biomarkers in the diagnosis, monitoring
and treatment of diseases .Enzymes roles as receptor for some hormones and
their qualitative and quantitative changes interfering in the onset of some
diseases such as diabetes have been known. In addition, they are used as
accurate and specific tools in the assay of some biochemical analytes,
phenotypic identification of bacteria and biosensor design. The basis of the
mechanism of some drugs is enzyme inhibition. Meanwhile, some enzymes
are directly used as drugs. The enzymes are applied in some immunoassay
techniques, genetics and proteomics laboratory methods. In modern
biotechnology, enzymes are used to produce plenty of products. This review
article aimed to take a new, updated and comprehensive approach to several
roles that enzymes play in various fields from diagnosis, monitoring and
treatment of diseasesto their application in medical, genetics and proteomics
laboratory methods.
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Extended Abstract

Enzymes have been used experimentally in
the preparation of fermented, food, and
medicinal products since mankind started a
regular life in the form of early civilizations,
without any information about their nature
being available. It has been more than a
century since scientists have obtained
information about the enzymatic reactions
and the enzyme structure, and a newer and
more practical attitude towards them is
obtained day by day. This review article has
focused on the different roles and
applications of these proteins. The enzymes
play roles asfollows:

Enzymes as biomarkers in the diagnosis,
monitoring and treatment of diseases. The
diagnosis of some genetic diseases such as
glucose -6- phosphate dehydrogenase (GsDH)
deficiency is based on the assay of G¢DH
activity insde the RBCs. Meanwhile, the
assay of enzymes and isoenzymes activities
specifically can determine the tissue injury or
inflammation. CPK, ALT and AST activity
assays are examples to indicate these roles of
enzymes. Their activity assays enable us to
monitor the disease stage and the recovery
phase as well.

Enzymes used directly as drugs. Pancreatin is
a drug to be used in the treatment of some
digestive diseases. The pills include lipase,
protease and amylase. Enzyme replacement
therapy (ERT) using enzymes which are
genetically deficient in metabolic diseases
such as Gaucher disease and PKU is
promising in the treatment of metabolic
diseases. Meanwhile, abzymes or catalytic
antibodies are other methods used in the
treatment of diseases.

Enzyme inhibition and the mechanism of
some drugs: Enzyme inhibition is the basis of
the design of some drugs. This inhibition is
reversible or irreversible. Aspirin, ibuprofen,
statins, captopril, sulfonamides, and some
antibiotics are examples of inhibiting COX -
2, HMG- Co A reductase, ACE enzymes and
so on. Tyrosine kinase receptor inhibitors are
drugs to treat some cancers. For example,

imatinib belonging to the aforementioned
group is used to treat leukemia (CML).
Enzymes and phenotypic identification of
bacteria: Enzymes such as catalase, coagulase
and lysine decarboxylase and etc are used in
the bacteriology laboratory to identify the
bacteria.

Enzymes and biosensors: Point of care testing
(POCT) or near- patient testing is a branch of
analytical tests are carried out in the presence
of a patient using portable devices, In
amperometric biosensors such as glucometer
and lactate biosensor, enzymes are used.
GeDH as an enzyme and PQQ as a coenzyme
are designed to measure the concentration of
glucose in the blood. Meanwhile, lactate
dehydrogenase and lactate oxidase are
enzymes used to measure the level of lactate
in blood.

Enzymes and medical laboratory: Enzymes
are used as accurate and specific tools in the
assay of some biochemical analytes. Glucose
oxidase, cholesterol esterase, and uricase are
used to measure the concentration of glucose,
cholesterol and uric acid concentrations
respectively. The enzymes are applied in
some immunoassay techniques. HRP and
alkaline phosphatase are enzymes applied in
the ELISA method to determine the
concentration of  hormones, antigens,
antibodies and tumor markers.

Enzymes and cell culture laboratory: After
the culture of cells either normal or cancer,
trypsin breaks down the proteins that enable
the cells to adhere to the vessel.

Enzymes and genetic laboratory: Restriction
enzymes like Eco R | are used in DNA
profiling or DNA fingerprinting. Tag DNA
polymerase used in the PCR technique and
pFU DNA polymerase applied in the site-
directed mutagenesis method are other
examples of the enzymes.

Enzymes and proteomics methods. The
Edman degradation method is a valuable
technique for determining the amino acid
sequence in proteins and peptides. The
method identifies amino acid residues one by
one from the N-terminal side. Trypsin and
chymotrypsin are used to cleave the peptide
bonds and separate amino acids. In addition,
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by using thrombin we can remove His- tag
from the recombinant protein.

Enzymes and cell signaling: Enzymesroles as
receptors for some hormones and their
qualitative and  quantitative  changes
interfering in the onset of some diseases such
as diabetes have been known. Some enzymes
such as protein G, adenylate cyclase,
phospholipase C, protein kinases and MAPK
family enzymes play important roles in cell
signaling.

Biotechnology and production of applied
enzymes: In modern biotechnology, not only
enzymes are used to produce plenty of

products, but aso they are produced as
products to use in medicine and industry.
Lactase, collagenase, protease and lipase as
products of biotechnology have different
applications in the medicine, pharmaceutical
and food industries.

This review article amed to take a new,
updated and comprehensive approach to
several roles that enzymes play in various
fields from the diagnosis, monitoring and
treatment of diseases to their application in
medical, genetics and proteomics laboratory
methods and biotechnology.
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