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New Anticancer Medicinal Agents
Trends in Research, Development, Marketing
and Cost Crisis of Cancer Treatment

Athanasios Valavanidis*, Thomais Vlachogianni, Spryridon Loridas
Department of Chemistry, University of Athens, University Campus Zografou, 15784 Athens, Greece

Summary

Anticancer therapeutic methods and drugs as
well as cancer prevention have become in the
last decades important tasks of national and
international medical systems. These efforts
advanced successful medical methods and
effective antitumour drugs in curing most of the
types of malignant neoplasms and prolonged
survival rates among cancer patients. Discovery
and development of anticancer medicinal agents
are the key focus of several pharmaceutical
companies, research institutes, as well as
non-profit government and non-government
organizations all over the world. Many advances in
the identification, discovery and use of antitumour
drugs were achieved in the last decades. At the
same time thousands of promising chemical
compounds (synthetic organic) or natural
substances (extracted from biological organisms)
were screened for anticancer properties. But the
rate of discovery of successful anticancer agents
is very slow. The failure rate of anticancer drugs
is approximately 95%, much higher that other
medical specialities. Investments in anticancer
drugs cost millions to be discovered. Also, they

have to pass rigorous stages of toxicological tests
and three levels of clinical approval. This review
examines some important aspects of anticancer
drugresearch, discovery, development, marketing
and the high cost of therapeutic use in the last
decade. Also, examines the approval from three
most important agencies, the European Agency
for the Evaluation of Medicinal Products, the
U.S. Food and Drug Administration and the
Japanese Pharmaceuticals and Medicinal Devices
Evaluation Centre. The review covers advances in
cancer treatment that continue to be investigated
in the last decade by the identification of unique
biochemical aspects of malignancies that
could be exploited to selectively target tumour
cells. Market surveys showed that the world’s
anticancer drug market has been growing very
rapidly. Counterfeit anticancer drugs as a result
of the internet marketing are causing many
problems for pharmaceutical companies and
for cancer patients’ safety. The global anticancer
drugs market total sales in 2012 was $80 billion
and anticancer drugs rank first in terms of global
spending by therapeutic class of medicinal agents:

KEYWORDS: Anticancer drugs, antitumour drugs, malignant neoplasm, antitumour activity,
pharmaceutical companies, anticancer therapies, anticancer drug market
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1. Introduction: Discovery and development
of new anticancer drugs
Cancer (malignant neoplasms) is the second leading
cause of death (after cardiovascular diseases) in
Western Europe, North America and other developed
countries. Advanced anticancer therapeutic methods
and prevention has become for many decades an
important task of national and international medical
systems. Discovery and development of anticancer
medicinal agents (antitumour agents) are the key
focus of several pharmaceutical companies as well
as non-profit government and non-government
organizations (NGOs), like the National Cancer
Institute (NCI) in the United States, the European
Organization for Research and Treatment of Cancer
(EORTC), the British Cancer Research Campaign
(CRC). La federation UNICANCER (The French
Federation of Comprehensive Cancer Centres) in
France, the Deutsches Krebsforschungszentrum
(German Cancer Research Centre) in Germany, etc.
In the last decades all developed countries expanded
their anticancer research institutes and advanced
specialised medical laboratories for the discovery of
new anticancer methods. Also, developed countries
invested substantial financial resources in prevention,
diagnosis, and treatment of cancer patients. Advances
in cancer treatment, however, continued to be limited
by the identification of unique biochemical aspects
of malignancies that could be exploited to selectively
target tumour cells.>®

In the last 50 years there were many advances
in the discovery, development, approval and use of
oncology drugs. Identification of cytotoxic compounds
led the development of a great variety of anticancer
therapeutic methods. By the end of the 1990s, more
than 600,000 compounds were screened (including
bioactive natural products) for anticancer properties
but less than 40 anticancer drugs were routinely
used in clinical applications. In the last 25 years
thousands of promising molecular compounds have
been investigated as anticancer agents. The discovery
and development of anticancer drugs, especially
cytotoxic agents, differ significantly from the drug
development process for other diseases. The unique
challenges and opportunities in working with these
antitumour agents are reflected in each stage of the

APOPO ETIIZKOITHXHY | REVIEW ARTICLE

drug development process which last for many years
and most of the time are negative. Anticancer drugs
costmillions to be discovered and have to pass detailed
toxicological tests and three stages of rigorous clinical
approval.®”

Conventional anticancer drug discovery and
development have focused on the cytotoxic agents
that have significant cytostatic or cytotoxic activity
on tumour cell lines and caused tumour regression in
murine tumour allografts or xenografts. Most of the
anticancer drugs were discovered mainly by inhibiting
metabolic pathways which are crucial to cell division.
Researchers were helped in their discoveries by
the recent developments in molecular biology of
tumour development and an understanding of the
pharmacology of cancer processes at a molecular
level. Anticancer drugs are designed to inhibit and/
or modify a selected molecular marker deemed
important in cancer prognosis, growth, and/ or
metastasis. In recent years numerous anticancer
drug discoveries were based on several target-based
compounds. While most of these compounds are in
preclinical testing, several are in clinical trials and a
few have been approved for medical use.?*

At present, there are many examples of successful
anticancer drugs with very high targeted therapeutic
activity for certain types of cancer (Figure 1):68

Imatinib mesylate (Gleevecl, Novartis) is a small-
molecule compound that inhibits a specific tyrosine
kinase enzyme, the Bcr-Abl fusion oncoprotein and is
used for gastrointestinal stromal tumour and chronic
myeloid leukemia.

Gefitinib (Iressal, AstraZeneca & Teva), a small-
molecule inhibitor of the epidermal growth factor
receptor’s (EGFR, or erbB1) tyrosine kinase domain.
Itis used for non-small-cell lung cancer.

Bortezomib (Velcade1, Millenium Pharmaceuticals)
is a small-molecule proteasome inhibitor used for the
treatment of multiple myeloma refractory to other
treatments.

Rituximab (Rituxan1, Biogen Idec & Genentech) is a
monoclonal antibody used in the treatment of B-cell
non-Hodgkin’s lymphoma and B-cell leukemia. It binds
the CD20 antigen on the CD20+ B-cells, causing their
apoptosis.

Trastuzumab (Herceptinl, Genentech) is a

111
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Figure 1. Chemical structures of the most successful anticancer drugs Imatinib,Gefitinib, Bortezomib, Rituximab, Trastuzumab

and Paclitaxel

monoclonal antibody that binds the cell surface HER2 /
neu (erbB2) receptor and is used in the therapy of
erbB2+ breast cancer.

Paclitaxel (Taxol, Bristol-Myers Squibb) has been
approved to be used alone or with other drugs to treat
AIDS related Kaposi sarcoma, breast cancer, Non-
small cell lung cancer and ovarian cancer.

But as with all pharmaceutical agents with effective
therapeutics properties, the successful antitumour
drugs cost substantial amounts of money for research,
development and clinical trials. It is estimated that a
successful anticancer drug cost the pharmaceutical
companies over $500 millions. The result is very high

112

prices for a cycle of treatment of anticancer sessions
that drain finances of national medical systems. It
has been estimated that the cost to the British NHS
(National Health System) for the use of Paclitaxel per
patient in early breast cancer, assuming four cycles of
treatment, is about £4000 (approx. $6000).112

2. Developments of anticancer drugs and global
market

According to areport released by the IMS Institute for
Healthcare Informatics (USA), total global spending on
oncology medicines - including therapeutic treatments
and supportive care - reached the $100 billion


https://en.wikipedia.org/wiki/Bristol-Myers_Squibb
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=348921&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=444964&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45134&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=444971&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45323&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45323&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=445074&version=Patient&language=English
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threshold in 2014. The global anticancer drugs market
was 80 billions in 2012, and is expected to reach at
$112 billion by 2020."3

The number of commercial anticancer drugs is
limited but many new pharmaceutical products
are waiting for clinical approval. The top leaders of
anticancer drugs have achieved very high incomes for
the pharmaceutical companies. For example, Avastin
(Genentech/Roche) the leader of anticancer drugs
with sales of $6.7 billion in 2013 and $7.02 (2014),
Rituxan (Roche) 6.11 $billion (2010) and 7.55 (2014),
Herceptin (Roche) 5.22 $billion (2010), Gleevec (Glivec,
Novartis) 4.22 (2010), Neulasta (Amgen) 3.55 $billion
(2010), etc.™

The high cost of research, development, clinical trials
and marketing put limits to the successful anticancer
drugs. It is interesting that only 18 anticancer drugs
constitute ~75% of the global oncology market;
one-third of these drugs are growing annually above
30%. Hoffmann - La Roche, Novartis and Celgene
Corporation are the top three pharmaceutical
companies, collectively accounting for ~70% of the
entire global market, followed by Johnson & Johnson
Astra Zeneca, Bristol - Myers Squibb and Pfizer. Other
major pharmaceutical companies include Merck &
Co., GlaxoSmithKline, Eli Lilly and Company, Bayer AG,
Amgen, AbbVie and, Sanofi S.A.™*

Pharmaceutical patents for all drugs expire after 20
years from the date of filing, but many other factors
can affect the duration of a drug patent. In the last
decade patent expiration of key cancer drugs such as
Herceptin, Erbitux, Rituxan and Avastin, is expected
to boost the growth of cancer biosimilars market
by 2020. North America (USA and Canada, Mexico),
dominates the drug market followed by Europe. North
America accounted for about ~38% share in the overall
anticancer drugs market in 2013 owing to the heavy
investments by multinational companies in research
and development of anticancer drugs, particularly
immune therapeutics, favourable reimbursement
policies, and high adoption rate ofimmunotherapies.®
Authorization and approval of pharmaceutical agents
is highly centralised and very vigorous in the last
decades. Even after circulation and marketing of a drug
it is followed by systems of pharmacovigilance.'

Since 1995, the European Medicines Agency (EMA)
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has adopted the ‘centralized procedure’ [Regulation
(EC)No 726/2004] to grant marketing authorizations
across all its member states. The Committee for
Medicinal Products for Human Use (CHMP) is the
committee at the European Medicines Agency that
is responsible for preparing opinions on questions
concerning medicines for human use. The CHMP
replaced the former Committee for Proprietary
Medicinal Products (CPMP). The European Medicines
Agency (EMA) is a decentralised body of the European
Union. It has its headquarters in London since January
1995. Its main responsibility is the protection and
promotion of public and animal health, through the
evaluation and supervision of medicines for human
and veterinary use. The agencies are composed of
specialists nominated by each European Union (EU)
member state and evaluate the safety, efficacy, and
quality of medicinal products. Since 2005, applications
through the centralized procedure are compulsory for
anticancer drugs.'”!®

In Europe, decisions about the price of drugs paid
by the health - care systems must be made before the
drug is launched in the market, with the objective
of controlling health budgets. Anticancer drugs are
estimated to represent less than 15% of the total cost
of oncology treatment, and around 5% of the total
drug expenditure. Between 1998 and 2007, the sales
of anticancer drugs increased from €4.3 to €26.3 per
capita, a figure slightly higher than the increase of the
overall cancer care cost. The expenditure per capita of
all medicines in the EU was €430 per citizen.'*?°

In the USA the Food and Drug Administration
(FDA) is the authority that approves anticancer drugs
based on compelling evidence of treatment benefits
with cancer patients. For example in 12 months
period (10/2012 - 10/2013) FDA approved 9 new
anticancer drugs to treat patients with advanced and/
or treatment - resistant chronic myeloid leukemia
(CML; omacetaxine mepesuccinate and ponatinib),
multiple myeloma (pomalidomide), medullary
thyroid cancer (cabozantinib), breast cancer (ado-
trastuzumab emtansine), prostate cancer (radium-223
[223Ra] dichloride), melanoma (dabrafenib and
trametinib), and non - small - cell lung cancer (NSCLC;
afatinib). Most of the newly approved anticancer
agents are targeted drugs that block the activity
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of specific proteins (i.e., kinases) that fuel cancer
growth, also included other classes of drugs (eg,
radiopharmaceuticals, immunomodulatory agents,
and protein translation inhibitors).*

After 2000 new players in the field of anticancer
drugs include China, India, Australia and South Korea.
Asia - Pacific market is growing at the promising rate
of between 8-10%. Such high growth rate is due to
increasing awareness towards advanced therapies
namely immunotherapies and increase in per
capita healthcare spending in developing countries.
Key multinational companies (Roche diagnostics,
Novartis AG, Celgene Corporation, AstraZeneca,
Johnson & Johnson, Merck & Co., Eli Lilly & Co. and
GlaxoSmithKline) are operating in the cancer drugs
market with several strategies such as collaboration,
approval and acquisition with local pharmaceutical
providers.?2

The world’s anticancer drug market has been
growing very rapidly. According to the statistics
of the U.S. pharmaceutical consulting firm Frost &
Sullivan, the global anticancer drugs market from
total sales of $24 billion (2004) soared to $39.6 billion
(2007) and $55 billion in 2009. In 2012 it was $80
billion. Anticancer drugs rank first in terms of global
spending by therapeutic class: The US market size was
$37 billion in 2013, of which one third was spent on
10 patent-protected cancer drugs alone.!*?

In the last decade rapid progress in the fields of
tumour biology, genetics, and immunology has spurred
the development of a number of new anticancer drugs.
Almost 1,000 anticancer drugs are currently in various
phases of pre - approval testing, more than the number
for heart disease, stroke, and mental illness combined.
Many new drugs target patients with specific genetic
profiles. For example, the FDA approved pertuzumab in
2012 for patients with HER2-positive metastatic breast
cancer. Targeted therapies are more likely to succeed in
clinical trials and may face a less elastic demand curve,
facilitating premium pricing.**

In recent years there is a new trend in anticancer
treatment, the biological therapies that use vaccines
or bacteria to stimulate the body’s immune system
to act against cancer cells. These types of biological
therapy (referred collectively as “immunotherapy” or
“biological response modifier therapy”), do not target
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cancer cells directly. Other biological therapies, such
as antibodies or segments of genetic material (RNA
or DNA), do target cancer cells directly. Biological
therapies that interfere with specific molecules
involved in tumour growth and progression are
also referred to as targeted therapies. The biological
therapies are expected to dominate the market by
2020, due to their high efficacy, target specific action
and less toxicity. For patients with cancer, biological
therapies may be used to treat the cancer itself or
the side effects of other cancer treatments. Although
many forms of biological therapy have been approved
by the U.S. FDA, others remain experimental and
are available to cancer patients principally through
participation in clinical trials (research studies
involving cancer patients as volunteers).2>2

The failure rate for anticancer drugs is
approximately 95% which is very high in comparison
to drugs developed for other medicinal specialities.
According to the Pharmaceutical Research and
Manufacturers of America in 2010 there were more
than 800 anticancer agents in active clinical trials.?”-?8

3. Anticancer drug research of innovative
antitumor mechanisms

The first generation of cancer drugs since the 1950s
were almost all cytotoxic agents. These frequently
act by damaging DNA, inhibiting its synthesis or
interfering with the mechanisms of cell division, by
blocking topoisomerases or binding to microtubules.
Many of these agents were discovered by screening for
chemical compounds that were able to kill cancer cells.
DNA - alkylating agents, originally based on sulphur
and nitrogen mustards, were structurally modified to
control their rates of chemical reactivity, leading to
drugs like cyclophosphamide and ifosphamide. Drugs
developed in this first cytotoxic era of cancer were not
designed to take advantage of our current knowledge
of the genetic and molecular basis of cancer but to deal
with the cancerous cells through DNA damage.*

In the last years there is much optimism among
scientists researching new drugs with innovative
mechanisms of anticancer actions. They are aiming for
the possibility of discovering selective anticancer drugs
that will eliminate the cytotoxic side effects of cancer
chemotherapy. This hope is based on uncovering
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many novel molecular targets that are “cancer-
specific”, which will allow the targeting of cancer
cells while normal cells are spared from cytotoxic
effects. Experimental sessions and clinical trials of the
latest anticancer drugs showed encouraging results
with several of these novel antitumour agents at
the preclinical level and clinical trials. These targets
are involved at one level or more in tumour biology,
including tumour cell proliferation, angiogenesis and
metastasis. Novel targets for which advances are being
made include the following:*°

a. growth factor receptor tyrosine kinases such as the
epidermal growth factor receptor and HER-2/neu
(proliferation);

b. the vascular endothelial growth factor receptor
and the basic fibroblast growth factor receptor
(angiogenesis);

c. the oncogenic GTP - binding protein Ras
(especially agents targeting Ras farnesylation,
farnesyltransferase inhibitors) (proliferation);
protein kinase C (proliferation and drug resistance);

d. cyclin - dependent kinases (proliferation);

e. matrix metalloproteinases and angiogenin
(angiogenesis and metastasis).

Less explored, but potentially useful anticancer targets
include:

f. the receptor tyrosine kinase platelet derived growth
factor receptor, mitogen - activated protein kinase
cascade oncogenes such as Raf-1 and mitogen-
activated protein kinase, cell adhesion molecules
such as integrins, anti-apoptosis proteins such as
Bcl-2, MDM2 and survivin, and the cell life-span
target telomerase.30-3
Another interesting development in the last

decades is the investigation of a vast number of

bioactive natural chemical constituents of plants
and animals for the design of novel anticancer
drugs. Throughout history, natural products have
afforded a rich source of chemical compounds
that have found many applications in the fields of
medicine, pharmacy and biology. Within the sphere
of anticancer medicines, a number of important new
commercialised drugs have been obtained from
natural sources. These drugs were formulated by
structural modification of the molecular structure
of natural compounds, or by the synthesis of new
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compounds, designed following a natural compound
as model. The huge structural diversity of natural
compounds and their bioactivity potential have
meant that several products isolated from plants,
marine flora and microorganisms can serve as “lead”
compounds for improvement of their therapeutic
potential by molecular modification. Additionally,
semi synthesis processes of new compounds,
obtained by molecular modification of the functional
groups of lead compounds, are able to generate
structural analogues with greater pharmacological
activity and with fewer side effects. These processes,
complemented with high - throughput screening
protocols, combinatorial chemistry, computational
chemistry and bioinformatics are able to afford
compounds that are far more efficient than those
currently used in clinical practice. Combinatorial
biosynthesis is also applied for the modification
of natural microbial products. Likewise, advances
in genomics and the advent of biotechnology have
improved both the discovery and production of new
natural compounds.3-%

4. Innovation drives progress and cost
for anticancer drugs
Much of research to beat cancer tends to concentrate
on the various genetic mutations behind different
cancers. In recent years anticancer research aims at
innovative biochemical mechanisms. A typical example
of a new study (published in the journal Cancer Cell,
2015, University of St Louis, MO, senior author Prof.
Burris professor of pharmacology and physiology) that
takes a different approach in anticancer action. The
new drug targets the pathways that hungry cancer
cells use to satisfy their voracious appetite for energy.
Cancer cells grow fast and divide, and to do this
they rely on preferred ways of getting energy from
healthy neighbouring cells. The idea of foiling cancer
by undermining the way it uses energy differently
to healthy cells is not new, but it has received more
attention lately. For their study, researchers at Saint
Louis University focused on cancer cells that attract
energy from other cells to grow fast.*°

Scientists noticed that one pathway that cancer cells
use to make the parts they need is called the Warburg
effect, which ramps up use of glucose, and the other
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Figure 2. The new development will be when anticancer
drugs kill cancer cells by shutting off their two preferred
sources of energy without harming healthy cells

is called lipogenesis, whereby the cells can make their
own fats for rapid growth. The experimental paper of
the team explains how a small molecule that selectively
targets these two pathways stopped cancer cell growth
in cultured tumour cells in the laboratory (in vitro)
and in human tumour cells grown in animals (in vivo)
without harming healthy tissue or inducing weight
loss, inflammation or liver damage. The experimental
section used a small chemical molecule -called SR9243-
that started off as an anticholesterol drug candidate.
The drug targets fat synthesis in cells so they can’t
produce their own fat. It also suppresses abnormal
glucose consumption and cuts off cancer cells’ energy
supply. The molecule stops these two processes by
turning down the genes that drive them. In this way
the cancer cells are denied their favourite fat and
sugar energy sources and cannot make the parts they
need to thrive and die. The researchers explain that
because the Warburg effect is not a feature of normal
cells and because most normal cells can get their fat
from outside, SR9243 only kills cancer cells and does
not harm healthy cells (Figure 2).*°

FDA’s Centre for Drug Evaluation and Research
(CDER) supports innovative ideas in anticancer
drug in the pharmaceutical industry, emphasizing
that “Innovation drives progress”. This attitude is
reflected in the 41 new molecular entities and new
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Figure 3. Nanopatrticles are promising platforms for delivery
and selective targeting cancer cells thus avoiding multidrug
resistance that hinders anticancer chemotherapy efficiency

biologic pharmaceuticals that were approved in 14.
This perspective is echoed by the FDA’s CDER as the
rationale for its support for innovation. The availability
of new drugs and biological products often means new
treatment options for patients and advances in health
care for cancer patients, but with increasing costs
national medical systems.**2

Another important advance of the last decade
in anticancer drug is the use of nanoparticles for
delivery and selective targeting of cancer cells.
Different mechanisms in cancer cells become
resistant to one or more chemotherapeutics is
known as multidrug resistance (MDR) which hinders
anticancer chemotherapy efficacy. Scientists currently
use nanoassemblies such as polymeric/solid lipid/
inorganic/metal nanoparticles, quantum dots,
dendrimers, liposomes, micelles that has emerged as
an innovative, effective, and promising platforms for
treatment of drug resistant cancer cells. Nanocarriers
have potential to improve drug therapeutic index,
ability for multifunctionality and selective targeting
to tumour cells. Selective nanocarriers targeting to
tumour overcome dose - limiting side effects, lack
of selectivity, tissue toxicity, limited drug access to
tumour tissues, high drug doses, and emergence
of multiple drug resistance with conventional or
combination chemotherapy (Figure 3). A recent
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review highlights various nanodrug delivery systems
to overcome mechanism of MDR by neutralizing,
evading, or exploiting the drug efflux pumps and
those independent of drug efflux pump mechanism by
silencing Bcl-2 and HIF1a gene expressions by siRNA
and miRNA, modulating ceramide levels and targeting
NF-kB (nuclear factor kappa-light-chain-enhancer of
activated B cells).*

Innovation remains particularly evident in the
oncology arena of the USA, where exciting new
medications have been entering the market at an
accelerated pace since early 2014 and through the first
half 2015, with many more anticancer drugs currently
in various phases of development. But innovation comes
with a cost, and the cost of cancer drugs continues to be
a significant hurdle for patients and national medical
systems and medical insurance companies that pay
very high prices for cancer patients’ treatment. The
surge in cancer drug innovation over recent years
continue to contribute to global spending on all
oncology drugs, reaching about $100 billion in 2014.
Explaining this accelerated rate, the IMS noted, “The
landscape is shifting rapidly, bringing new complexity
to oncologists, payers and governments. Earlier
diagnosis, longer treatment duration and increased
effectiveness of drug therapies are contributing to
rising levels of spending on medicines for cancer care.
Total global spending on such medicines reached the
$100 billion threshold in 2014, even as their share of
total medicine spending increased only modestly.*44°

The growing costs (in the case of US patients) to alarge
extent reflect the high cost of targeted therapies, which
dominate the oncology pipeline. In 2014 the IMS report
noted, “The high number of new targeted therapies
launched and available for cancer patients has also
escalated payer scrutiny of their value relative to their
incremental benefits compared to existing treatments.
The average cost per month of branded anticancer drug
is now about $10,000, up from an average of $5,000 a
decade ago.” That this high cost of cancer drugs presents
a continuing challenge for patients with cancer as well
as for national medical systems is not really news; the
real issue, as Kleinke and McGee suggest, is how to pay
for these drugs in a way that will sustain innovation and
improve patient outcomes.**4”

A good indication of the frantic the picture in the
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oncology sector is the FDA approval system of new
cancer drugs. For example, more new cancer drugs are
expected to be approved in 2015. Of the 771 cancer
drugs currently in development (USA) several drugs
are farther along in the process and are expected to be
reviewed by the FDA between now and the end of 2015.
These drugs potentially are:*4°
e Trabectedin (Yondelis), for chemotherapy-
experienced soft - tissue sarcoma, is scheduled to
be reviewed by the FDA for approval in July 2015
e Cobimetinib, for melanoma, is scheduled for
approval in August 2015
e  Gefitinib (Iressa), for first - line advanced or
metastatic NSCLC with EGFR mutation; approval
expected in September 2015
e Sonidegib, for advanced basal - cell carcinoma,
with approval expected in September 2015
e Talimogene laherparepvec (T-VEC), for
regionally or distally metastatic melanoma, is
scheduled for approval in October 2015
e Necitumumab, for the first - line treatment of
squamous NSCLC, with a scheduled date of
December 2015
e Trifluridine and tipiracil, for third-line therapy
of refractory metastatic colorectal cancer, with
approval expected by the end of the year 2015.
The big picture of the USA anticancer drug approval
is that 3,137 clinical trials are being conducted in the
USA. Of these, 1,313 are ongoing and are no longer
enrolling new patients. An impressive list of therapies,
some with new mechanisms of action that may bring
significant changes to cancer care.**°
As mentioned above some very successful therapeutic
anticancer drugs are at the same time very expensive.
To get a picture of the cost: bevacizumab (Avastin),
for colorectal cancer, $50,000, for 5 months treatment
(2004), sipuleucel-T (Provenge), for prostate cancer,
$93,000, 3 months treatment (2009), and ipilimumab
(Yervoy), skin cancer, $120,000, 3 months treatment
(2011). [http://chronicdisease.uchicago.edu/
files/2014/09/Conti-pricing-trends-9-9-2014.pdf].
The high cost of new anticancer drugs forced the
FDA to start also trials on biosimilar drugs with lower
prices. It is perhaps not surprising that the first-ever
biosimilar to receive FDA approval (in March 2015)
was a cancer drug, Zarxio (filgrastim-sndz), a biosimilar
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of the original drug Neupogen. What this means to
curbing the costs of cancer care remains to be seen, but
this approval has finally opened the way for biosimilar
entry into the United States, trailing by several years
behind Europe. Whether the new biosimilars coming
soon to market can help in terms of cost containment
and expanded access to care is unclear at this point.
Even if the anticipated 20% reduction in cost is
materialized, this will not be sufficient to change cancer
care in any real sense. Several oncology biosimilars are
currently in the pipeline and are expected to receive
FDA approval in 2015, including:*245%°
¢ Neupeg (pegfilgrastim), a biosimilar to Neulasta,
is expected to be approved in August or
September of this year
¢  Grastofil, a second biosimilar to Neupogen, is
expected to be approved in October
¢ Retacrit (epoetin alfa), a biosimilar to Epogen
and to Procrit, could be approved later in 2015.

5. Approval of anticancer drugs by EMA, FDA and
PMDEC (Japan)
Approval outcome after clinical trials, marketing
and authorization applications for anticancer
drugs in the European Union is performed by the
European Medicines Agency (EMA), in the USA by
Food and Drug Administration (FDA) and in Japan
by Pharmaceuticals and Medical Devices Evaluation
Center (PMDEC, established 1998). Each authority
has their own different rules but there is a broad
communication and exchange of information among
the scientific members. Especially, there is an open
dialogue between the FDA and EMA, with the two
agencies moving closer, exchanging information and
opinions on anticancer approvals since the drug
companies and markets are international. Differences
in decision-making between the agencies may be
due to a different evaluation of end points. Different
interaction modalities with industry and patients
represent an additional source of divergence with a
potential impact on decision - making.5!-%3

The approval agencies are inevitably working in
parallel since international pharmaceutical companies
apply for approval at the same time. The European
agency procedures for initial approval of anticancer
and non-cancer drugs are analyzed and compared to
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anticancer drug approvals in the USA and Japan for the
same period. A study showed that from 2006 to 2011,
the regulatory review of 46 marketing authorization
applications resulted in 29 new cancer drug approvals.
The overall approval probability (63%) lagged behind
the probability for non-cancer drugs (73%). Longer
median active review times in line with additional
clock-stop and European Union (EU) Commission
decision-making times as well as submission delays
contribute to the 7.2 months median time-to-market
delay, compared to the USA; Japanese patients
had to wait an additional 25.1 months. Marketing
authorization applications for anticancer drugs in
the EU are associated with modest approval success.
Patients in the USA get access to new products earlier,
fostered by the more frequent use of expedited review
procedures.>*>°

A study examined the time to obtain product
marketing authorization for pharmaceutical products
that have gone through the process, and compared
approval times for a group of products that have
been approved by both in the EU by EMA and in the
U.S. by FDA. The data of the study indicated that the
goals established by the EMA for the timeliness of
application review have generally been met. Moreover,
mean approval times for products approved by both
agencies were similar. Although clinically relevant
differences in the outcome of both agencies for
approval process of oncology products were found,
neither of the agencies seems to have a prevailing
restrictive behaviour over the other. Further efforts
on harmonizing decision making between regulatory
systems are needed.>®

6. Counterfeit versions of anticancer drugs

in the market

In the last years with the introduction of internet
pharmacies in many countries there is a widespread
trend in the circulation of counterfeit drugs. In 2012
FDA announced that it had detected counterfeit
versions of the very expensive injectable anticancer drug
bevacizumab (Avastin®, Genentech, USA) in the US drug
- supply chain. Investigations showed that some of the
counterfeits came from Egypt. Following this discovery,
almost 1,000 FDA warning letters were sent to physicians
and medical practices in 48 different states and two US
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territories, as more batches of counterfeit Avastin were
uncovered. In response, criminal prosecutions have been
pursued against certain distributors and clinicians, and
other individuals who trafficked, sold, purchased, and/or
administered an unsafe and ineffective treatment while
also defrauding the government. Although limited and
targeted legal action has been taken, patients potentially
affected by this seminal patient safety event have not
been appropriately identified. Hence, despite the clear
and documented patient - safety and public-health risks
posed by the transnational criminal trade in counterfeit
medicines, the case study of counterfeit bevacizumab
detection in the USA demonstrates the continued lack
of information, knowledge, and solutions that would
be necessary to protect those who are most affected
- the patients. In response, scientists call for greater
investment in multisector, multistakeholder strategies
to enhance surveillance for counterfeit medicines
and enable improvements in communication of risk
information, to better protect patients with cancer.>’

The issue of counterfeit anticancer drugs has been
growing in importance in the developed countries,
especially in Europe and in the United States with
the most important drug companies that invest
millions in the oncology sector. Production and
marketing of novel and innovative anticancer drugs
is an important factor to economic growth in Europe
and the USA. The industrial competitiveness in the
global drug marketplace, and intellectual property
protections provide the ability for industrial societies
to prosper from technological innovation. Especially
important in terms of innovation in healthcare are the
pharmaceutical and biopharmaceutical industries.
Counterfeit drugs, in one hand pose health hazards to
patients and take away income from pharmaceutical
companies. Most of the threats come from the internet
pharmacies, which are often the source of counterfeit
drugs. In the USA the internet pharmacies often falsely
portray themselves as Canadian, to enhance their
consumer acceptance. Adding to the problems are
drug shortages, which facilitate access for counterfeits.
In addition, the wholesale market involving numerous
firms is a convenient target for counterfeit drugs.
Trafficking in counterfeits can be extremely profitable;
detection of counterfeits is difficult, and the penalties
are modest.>®
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Some cases of counterfeit drugs illustrate the problem
of patient’s safety. In the US a patient was treated with
injections for anaemia, after a liver transplant. After 8
weeks of injections, the patient was still not responding
to treatment. The treating physicians discovered that
the medicine the patient used was counterfeit. In
such cases, the consequences of counterfeits can be
serious.>® Another example of the dangers of counterfeit
medications in the US is the 2008 counterfeit case of the
blood thinner Heparin. In this case, the active ingredient
was replaced with a cheaper substance that caused
patients to have adverse reactions and resulted in a
nationwide recall of Heparin. The medication, whose
counterfeit active ingredient came from China (a major
source of counterfeiting), was suspected to be the cause
of as many as 81 deaths. The implications for patients
are clear: counterfeits can Kill. The US company that sold
Heparin was subject to 740 lawsuits and eventually sold
the division that produced the medicine.®

Preventing counterfeit medicines from entering
the USA is especially difficult, in part because nearly
40% of drugs are made overseas and approximately
80% of the active medicinal components of drugs
are imported. Because many of these medicines are
expensive, buyers are attracted by lower prices. The rise
of Internet pharmacies makes regulation of drug safety
more difficult. Detecting counterfeits is often difficult,
because many of these goods pass through a long and
complicated distribution network, thereby creating
opportunities for counterfeits to enter the legitimate
supply chain. USA consumers are largely unaware of the
dangers of purchasing counterfeit drugs from Internet
pharmacies: An estimated 36 million Americans have
bought drugs online without a valid prescription.®!

Counterfeit medications are also a worldwide
problem. The World Health Organization (WHO)
estimates that as much as 30% of the medicines sold in
parts of Asia, Africa, and Latin America are counterfeit.
In 2011, 64% of antimalarial drugs in Nigeria were
found to be counterfeit. Worldwide, an estimated 10%
of all medicines are counterfeit.6-*

European countries have similar problems with
counterfeit drugs, in particular with expensive
anticancer pharmaceutical agents. The import of
fake medicines in the EU is fuelled by the potential
for high profits. Over a two - month period in
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2009, European customs officers seized 34 million
counterfeit pills, and fake drugs that have entered
the legal supply chain in a number of EU countries.
Fake Casodex, for instance, has been found on
sale via legitimate outlets in the UK. European
policy makers, regulators, health authorities and
pharmaceutical companies have started to wage
a war against counterfeit medicines. At an EU
level, a series of laws to strengthen regulation in
this area is currently under discussion, which will
seek to ensure that legally produced drugs have a
range of recognisable safety features including anti
- counterfeiting packaging (barcodes and seals).
Oversight of pharmaceutical distributors and
legal Internet pharmacies will be tightened. The
European Parliament is also pushing for heightened
awareness of the dangers of counterfeit drugs as
well as stiffer penalties against drug counterfeiters.
Pharmaceutical companies are looking to new
technologies that can detect tampering and make it
easier to verify whether drugs are legitimate.®
Counterfeit medicines are a global public health
risk. A recent paper assessed counterfeit reports
involving the legitimate supply chain using 2009-
2011 data from the Pharmaceutical Security Institute
Counterfeit Incident System (PSI CIS) database that
uses both open and non - public data sources. Of the
1,510 identified CIS reports involving counterfeits,
27.6% reported China as the source country of the
incident/detection. Further, 51.3% were reported as
counterfeit but the specific counterfeit subcategory
was not known or verifiable. The most prevalent
therapeutic category was anti-infectives (21.1%)
with most reports originating from health - related
government agencies. Geographically, Asian and
Latin American regions and, economically, middle-
income markets were most represented. A total of 127
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(64.8%) of a total of 196 countries had no legitimate
supply chain CIS counterfeit reports. Improvements in
surveillance, including detection of security breaches,
data collection, analysis, and dissemination are
urgently needed to address public health needs to
combat the global counterfeit medicines trade.

Conclusions

In the last decades on a global scale, discovery,
development, approval and marketing of new
anticancer drugs is advancing very rapidly and new
antitumour agents for novel treatment therapies are
established in the developed countries. Despite vast
investment in oncology research and development, the
translation of research advances into medicines that
substantially improve the treatment of many cancers
remains frustratingly slow. It has been noted that
although the opportunities are enormous, there are
significant challenges to global drug development. Some
of the more major threats facing the pharmaceutical
industry include the increase in the cost of research and
development withoutan attendantimprovement in the
number of anticancer medicinal agents approved. The
current reality in industry-sponsored clinical trials is
that the majority of registration trials are focused on
the United States and Europe. Despite the problems,
research efforts advanced successful medical methods
and drastic antitumour drugs in curing most of
the types of malignant neoplasms and prolonged
survival rates among cancer patients. Discovery and
development of anticancer medicinal agents are the
key focus of several pharmaceutical companies as
well as non-profit government and non-government
organizations all over the world. Major other problems
on a global scale is the development of biosimilar
anticancer drugs, the high cost of treatment and
counterfeit anticancer agents.®’ ]
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TUTIOVG KaKOT| 0wV VEOTTANGLWV Kl BEATIW-
oav TI¢ TBavotNTEG emMIPBiwong yla apkeTa
Xpovia Twv kapkivomadwv. H avakaAvym kot
AVATITUEN VEWV AVTIKAPKLVIK®OV QAPLAKEV-
TLKWV 0VOLWV EXEL KATAOTEL 0 BAOLKOG GTO-
XO0G APKETWV PAPUAKEVTIK®OV BLOUNXAVLIOV
KABWG KoL U1 KepSOOKOTILKWV KUBEPVNTIKWV
KOl UN-KUBEPVNTIKWV 0PYOVWOGEWY GE OAO TOV
koopo. Tig tedevtaieg Sekaetieg Exovv emiTeL-
XOel onUavTIKEG avaKAAVPELS KAl EQAPLOYES
QVTIKAPKLVIKWV @apuakwv. Tnv (Sia mepiodo
XWALASEG CUVOETIKEG XM ULLKEG OVG(EG [LE VTIO-
OXOUEVT] AVTIKAPKLVLIKTY §pdom €Xouv TTapa-
okevaoBel, evw €xouvv amopovwOel Kol EVw-
OELG aTO UOLKA TIpoiovTa (e EKYVALON aTtd
BLoAoylkoUG 0pYaVIoHOUG) IOV £XOVV EEETA-
o0&l yla TIG avTiKapKLVIKEG TouG 80T TEG. [at-
POAQ QUTA, 1 AVAKAAVYIT ETLTUXNULEVWV OVTL-

KOPKLVIKOV QUPUAKWV TIAPAUEVEL EEALPETIKA
mepLloplopevT. O Babpog amotuyiag yia avti-
KOPKLVIKA @apuaka BplokeTal 0TO ETimTeE-
80 tov 95%, VYMAGTEPOG 0 OXEOT LE AAAES
QAPUAKEVTIKEG KaTtnyoples. Ta avTiKapKLvL-
KA @appaka E€xouv VPMAG KOGTOG APKETWY
ekatoppuplov pexpl va egetacbovv ot Epev-
VEG LLE TIELPAUATOLWA KAL TIPETIEL VA TIEPAGOVV
Ao VO TNPES TOELKOAOYLKEG KOl KALVIKEG E-
Aéteg oe Tpla otddia. H emioko6mnon auth me-
PLYPAQEL TIG KUPLOTEPEG TTAEVPEG TNG AVAKA-
AUYMG, AVATITUENG, EUTIOPEVHATOTIOMONG Kal
TOV VPNA0V KOOTOUG Yo DEPATIEVTIKES EQap-
LOY£G TWV AVTIKOPKLVIK®V @ApUaKwv. ETti-
on¢ e€eTAloVTAL OL TTAEOV YVWOTEG UTINPECIES
€YKPLOTG AVTIKAPKIVIKOV @APUAK®WY 6TV Ev-
pwTtaikn ‘Evwon, ti¢ HITA kat tnv lamwvia . H
EMLOKOTINON KAAVTITEL TA KUPLOTEPA ETLTEVY-
LOTA TWV AVTIKAPKIVIK®OV 0UOLWOV TNG TEAEL-
TOloG SEKAETIOG UE TOV TTPOGSLOPLONO TWV
QVTLTIPOCWTIEVTIKWYV BLOXT KOV UNXOVLIOU®DV
TWV KAKO1 0wV VEOTAACUATWY KL TNV EKUE-
TAAAELOT EMAEKTIK®V OTOXWV OTA KAPKLVL-
K& kutTapa. Ta TeEAsuTaia xpoOvia GNUAVTIKO
TPOPBANULA TWV PAPUAK®Y, AAAX LSLAUTEPA TWV
QAVTIKAPKLVIK®V, EVALT KUKAO@OPIa TAXGTWV
GUOKEVAOLWOV YVWOTWV 0YKOAOYLKWOV Pap-
HLAKWY G€ TIOAAEG XWPEG AOYW TOU EUTIOPLOV
HEGW TOU NAEKTPOVIKOU Stadiktvou. To euto-
PLO AVTIKAPKIVIKOV QAPUAK®Y QUEAVETAL UE
aApatTwdelg puOPOVGS Kol CUUPEWVA LE OTATL-
OTIKA oTolyela  Taykooula ayopd to 2012
ntav 80 Sioekatoppdpla Sodapia.

AEZEIX KAEIAIA: avTIKQpPKLVIKA @APpPaKA,
QVTIVEOTIAQOTIKA PAPIUAKA, KAKONOELG VEOD-
TAXGLEG, AVTIKAPKLVIKT SpAoT), @apUaKEL-
TIKEG ETALPIEG, AVTIKAPKIVIKEG OepaTeleg,
AY0PA AVTIKAPKIVIK®OV @APUAK®DV
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[loootikeg Tyeoelg Aopng - Apaong
Tpwwv Ataotacewv (3D - QSAR):
Yuvtoun AvaockoTron

EAévn Bpovtdkn'? lewpyila MeAaypakn?, Avtpéag Apavtitng?,
Avva Toavtidn - KakovAidov?, @wpag Mavpopovotakog*

Epyaoctipto Opyaviknig Xnueiag, Tunqpoa Xnueiag, Mavemotiuo ABnvay, avemiotyuoVmodn Zwypdeov, 15771, Abrjva, EAAGSa

2Tuqpa XnueomAnpoopkiig, NovaMechanics Ltd, Aeukwoia, Kdmpog

3 Epyaotiplo ®appakevtikig Xnueiag, Tppa ®appakevtikig, lavemiotiuio

ABnvav, lMavemotnpovmoln Zwypagov, 15771, Abrjva, EAAGSa

Hepianym

INUEPQ, TA TIEPLOCOTEPA PAPUAKA TTPOKVTITOVV
pe ™ Stadikacia tov OpBoroyikol xeSiaopnov
(Rational Drug Design). Ot peAéteg twv [ooo-
TIKOV Xxécewv Aoung - Apdong (Quantitative
Structure Activity Relationship, QSAR) Stadpa-
Hatilouv Evav KEVTPLKO pOAO TNV TTpooTadeLa
oUVOEeONG UIKPOTEPOLU APLOULOV EVWCEWVY TTOU
gAeyxovtal yia tn BloAoykr toug paon. H ma-
POVCA AVOCKOTIN O], LETA ATIO LK GUVTOT LOTO-
pLK avadpour) otV avamtuén twv lloocotikwv
Ixéoewv Aopung - Apaong, eatialel otig [locoTikég

Yxéoelg Aopng - Apaong tplwv Stactdcewv, 3D -
QSAR, kat 1SLaitepa otig U0 TTEPLOGATEPO XPNOL-
pomotlovpeves pedodoAoyieg CoMFA kot CoMSIA.
T'lvetat avagopd oty @Lloco@ia Twv ueB6SwV
KoL TEPLypa@ovtal oL TpolTofEseLS Kat Ta B1)-
pato ylax v e€aywyn povtédwv 3D - QSAR mpod-
BAeymg ¢ BroAoyikng Spdong. Aidovtal otolyela
ywa TV a€loAdynon KoL TV EMKVP®WOT TWV LO-
VTEAWV KL 6X0ALGlovTaL 0L SUVATOTNTEG EPOAp-
LLOYNG TOUG KOL OL TIPOOTITIKEG TIOU TIAPEXOUY GTOV
0pBoA0YIKO GXESLATUO @APUAKWV.

AEZEIX - KAEIAIA: loootikég Exéoelg Aopng - Apdong, 3D - QSAR, COMFA, CoMSIA, Atactavpov-

pevn Emkdpwon

Elwcaywyn

Oiloootikég Zxéoelg Aoung - Apdong (QSAR) xata-
TACOOVTAL OTIG TPWTEG TIPOOTIADELES YIA TNV AVA-
TTUEN TOU 0pBoAOYLIKOU oXESLATHOV EXOVTAS WG KU-
pLO 0TOXO TN 6VVOEDT KPOTEPOL APLOUOY EVCEWY

* Yuyypa@éag vtevuvog yia tThv aAAnioypagio:

oL Ba eAéyyovtal yia TN BloAdoykr Toug §pacn. H
eAaylotoToinon Tov Tapdyovta TUXT KoL TV Xpo-
voBOpwYV KoL SATAVNPWV TIEPAUATWVY TNG CVVOETTG
Kal Tov BLoAoytkol eAEYX0U VEWV 0UGLWV, ATIOTEAEL
TOV OUOLAOTIKO GTOXO TNG TTPOoTABEeLnG auTHG. AKO-

Owpag MavpopolVotakog, E - mail: tmavrom@chem.uoa.gr
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A0U0wg, pe T nEBodo QSAR emituyxavetal va Buot-
alovtal 0A0 KoL ALyOTEPA TEPAPATOLWA AAAX KL TO
mepBaAdov va emPBapuvetal Atyotepo. TeAkog 010-
X0G TG TeEXVIKNG QSAR giva n ehpeom pag ypoppkig
eklowong tov TOTOL (1) avApUESH OE UL CUYKEKPL-
pévn 8pdon / SpacTikOTNTA, TTOU ATOTEAEL TNV €€ap-
muévn petafinT (LetafAnTn amdkplong), Kal ota
SOULKA XAPAKTNPLOTIKA LLOG CELPAG TIAPOUOLWY SOLLL-
K poplwv, popiwv dnAadn mov £xouv TpokLYPEL ATTO
™mv (8l Evwon-onyo e KATAAANAEG TPOTIOTIOOELG
otn Sopn).

Biodoyuaj dpdon =, + (a,*P ) + (a,*P,) +...+ (@ *P) (1)

‘Omov, oL tapdpetpoL P, - P ek@palouvv cuykekpl-
HEVEG IBLOTNTEG TWV EMAEYUEVWY poplwv (TL.Y. ALTo-
@A) IOV UTIOPOVV VA GUGYETIOTOVV WE TN BLOAOYLKN
TouG 8pdom. OL TTAPAUETPOL AUTEG KAAOVUVTAL TIEPLY P
@WKEG peTafAnTég (descriptors) Kat oL TLHEG TOUG UTIO-
Aoyifovtal elTe MEWPAPATIKA €lTE BEWPTTIKQ, YL TO
KABe pHopLo xwpLotd. AvtioTolya, oL CUVTEAECTEG @
- a LTToAoyifovTal pe T XpoN YPAUUIKNG avaAvon g
TOAAXTANG TaAVEpOuN one.! Ot e€lowoelg TuToUL (1)
OUVOSEVOVTAL TTAVTA ATIO CTATIOTIKA GTOLXEL, OTIWG
0 OUVTEAEOTNG OLUOXETIONG I (12), 1) TUTILKY ATtOKALOT
(s) koun Sokipacia Fisher, pe fdon ta omola ekTIUd-
T aglomiotia Tous.

TN va givat éva povtédo QSAR afomioto, amapai-
TNTO OTOLXEIO ATIOTEAE 1) TIPOCEKTIKT) ETTLAOYT TwWV O~
Sopévwv. [8avikd, o aplBpos Twv evioewv Ba TTpémeL
va geivat 660 To SuVATOV HEYAAOG KAt OL TLHEG TNG PBLo-
AOYLKNG TOUG SpAONG va EVUL KAAQ KATAVEUTLEVES GE
éva peydo e0Pog WO TE va TOLKIAOUY HeTAEY LYMAWY
£WG TTOAU YAUNAWV TILWV SpaoTIKOTNTAG. OL TLHESG TNG
Broroyumg Spactikotnrag (IC,, EC, , K, k.&.) peta-
TPETIOVTAL OTOV QVTIGTOLYO APVNTIKO SEKASIKO Aoy &~
PLOUO TOUG, KoL CUVETIMG, 00 LeyaAUTEP lvaLn TTpo-
KUTITOUO X TLUT) TOUG, TOGO TiLo SPAOTIKN Elvatn Evwon.

Ymdpyet TAnOwpa TapapéTpwy TOU HToPovV va
XpnowomomBovv yla tn Snpovpyia evog HovtéAov
QSAR: @uolkoxnukéG oTaBePES, LOPLAKES TIAPALE-
TPOL, UTTOSOULKA XAPAKTNPLOTIKA, ToTOAOYIKO( Sei-
KTEG T TAPAUETPOL IOV TIPOEPXOVTAL ATO KBAVTIKOVG
UTIOAOYLOUOUG, OTIWG 1) SLTTOALKT] POTIY), TAL LEPLKA (POP-
tio, M pey€bn evépyelagE ko E, o, 610U E elvaun
evépyela tou Tpoylakol LUMO (Lowest Unoccupied
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Molecular Orbital) kat tou tpoxtaxo) HOMO (Highest
Occupied Molecular Orbital), avtiotoya.?> Mia ka-
TAYPAPT] TWV TEPLYPAPLIKOV LETABANTWV, WG TTPOG
TO TIAT|POOPLAKO TOUG TIEPLEXOLEVO, TNV TIPOEAEVOT)
TOUG KAL TOV TPOTIO UTIOAOYLO OV TOUG, TEPLAAUPA-
vetat 6to BBAio Twv Todeschini kat Consonni.’ A€io-
oNUeElwTO lval OTLT LOXVPT| ETILUEPOUG CUCYETLON LEL-
O0TNTASG - SPACTIKOTNTAG AVEAVEL TNV TIOLOTNTA TWV
mpoPAEPewv Tou povtédou QSAR.

Iotopwkn avadpopun
OLTtpWLUES pEAETES oX€omG Souns - paong apyi{ouvv
ota péoa tov 190v awwva. To 1863 oto TAVETIOTH-
o Tov XZtpacfolpyov, o A.EA. Cros ot Statpifin Tov,
TAPATIPNOE TPWTOG TNV AVTIGTPOEN 0XEoT HETAED
NG TOEKOTNTAG TWV TIPWTOTAYWV AAELPATIKWV OA-
KOOAWV Kol TNG SLKAUTOTNTAS TOVG aTo veEPO.” Alya
Xpovia apyotepa, 6To £pyo Twv Crum-Brown kot
Frazer oyxetiletain @uololoywkn Spaon piag ovoiag
KE TN XU ovotaot g (1868).8 Mepikég Sexae-
Tieg apydtepa, o Richet mapatipnoe 4TI KUTTAPO-
TOEIKOTITA LIOG OUASAG ATIAWV OPYAVIKDV EVIOEWY
NTov avToTPOPWS avaAoyn Tng SLKAVTOTNTAS TOUG
o0to vepo (1893).° Auti) ) avak&Aum akoAovdnOnke
amo TG épevveg Twv Meyer kat Overton, oL oToioL aTte-
Selgav OTL T avoo BN Tk SpaoT pag opadag opyavi-
KWV EVOOEWV LETABOAAGTAV AVAAOYX LLE TO CUVTEAE-
0TI LEPLOPOV TOUG o€ eEAatoAado / vepo (1899). 1011
Kata ) Sidpkela tov Tpwtov pieov tov 200v at-
wva, o Ferguson elonyaye pia Beppoduvapikn yevi-
KEUOT 0TI GUOXETLON TNG avaloONTIKNG §pdong pe
TNV LKAVOTNTA KOPEGUOV TWV TITNTIKWV EVWCTEWY
(1939).12 Tnv i81a xpovid, o L. Hammett é0eoe Ta Oe-
pEALa yia T oUyxpovn uéBodo QSAR cuoxetilovtag
TIGNAEKTPOVIKEG LISLOTNTEG TWV OPYAVIKWV 0EEWV Kol
Baoewv pe TIg 0TABEPES LOVTIOUOV TOUG KAL TN XML
KN avtiSpactikdTnTa Tous.t® To 1964, Snpoctevnke
Y Tpwn @opa amo to Boxnuiko C. Hansch kat tov
T. Fujita n mpwtn €@appoyn TOCOTIKNG GCUGYXETLONG
™6 BloAoyikig Spdong pe T xnpukn Sopr pe ) Bo-
Nn0ea ¢ Ztatiotikne.* H dnpooisvon autr amote-
Agoe Topun yla v avamtuin twv locotikwyv Iyéoe-
wv Aopng - Apdong wg véou epeuvnTikov tediov otov
oxedlaopd twv @appakwv. To 1988, o R. Cramer mpw-
106 elonyaye TG [loooTikég Zyéaelg Aopng - Apaong
TpLwVv Staotdoewv (3D - QSAR, Three Dimensional
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Quantitative Structure - Activity Relationship), mov
Baoilovtat oty Tpldtdotatn Soun Twv EvwoEWV.L> 18

3D MMocoTtikég ExEGELg AopnG - Apdong
(3D - QSAR)
Ot kAaokég peAeteg QSAR, 11 2D - QSAR cuoyeti{ouv
™ Blodoyikr) SpAcT TWV QAPUAK®Y LE GUGLKOXT)HL-
KEG / LOPLAKES LBLOTNTEG (OTIWG TL.X. ) ALTTO@IALQ), XW-
pig va AdapfBavetat vmoyn n TpLSidotatn Soun Kat
Xelpopop@ia Twv popiwv. QoTdHCO Yo TOV UTIOAOYL-
OoUO TIOAAWV TIAPAPETPWV (OTIWGS TA TTPpOAVAPEPOEVTA
kBavropnxavika peyedn E, L E o pepucd @optia,
SUTOALKY) pOTIN KATL, TP AUETPOL OYKOU KAL ETILPAVEL-
ag van der Waals 1] tpootti|g 6Tov SLadV T KAT) €xeEL
mponynOel yewpetpkn feAtiotonoinon twv popiwv
ot Bepuoduvapikd evvoikr Stapdp@waon.>517-21 O
TAPAUETPOL AVTEG ATTOTEAOVV TIEPLYPAPLKEG HETABAN-
€6 3D kal eloGyovv Eupeca v emidpaon TG TPLSLE-
oTaTNG SOUNG TWV EVWOEWVY (XL OUWS KAL TOV UTIO-
Soxéa) otnv avaivon. Ot peAéteg kAaookov QSAR
€xouv oupfarel oV avAaTTLEN VEWV PapUAKONOpI-
WV KAL QUTOQAPUAKWV,?3 2 gV 0L 6UYYpOVES eEEAL-
£e1G, T000 0TO TES(O TWV OTATIOTIK®OV TEYVIKWY OG0
KQALOTNV AVATITUEN AOYLG UKWV YL TOV YPTYOPO UTIO-
A0YLopO TIANOWPAG TTEPLYPAPIK®OV HETABANTWV EXEL
aVOIEEL VEEG TIPOOTITLKES VLA TNV EQAPLOYT] TOUG OTOV
TOAUTIAPAYOVTIKO OXESLAGUO TWV PAPUAKWV.2627
Amo Vv GAAN €xouv avamtuxBel TapaAAnia ot
[Tocotikég Zxéoelg Aopung - Apdong TpLwv Slaota-
oewv, 3D - QSAR, oL 0Tt0{eG GUYKPIvOUV TA HOPLA |LE-
Ta&V Toug pe Baon v Tpldlactatn Sopun Toug, He-
WPWVTAG poplakd media, 11 Selkteg OpOLOTNTAG OTO
XWPO, TTOU SUVAUEL AVTLOTOLYOVV 0 OAANAETILE pATELG
pe Tov vmodoxéa kat kabopifouv tn BloAoyikn Spa-
on. Kat’ autdv tov tpoTo av kat n Soprn tov vmodo-
XE 8EV VTTELGEPXETAL GTNV AVAAVOT, PAIVETAL VA Ei-
vat éppeca tapovoa.?® 2 EmmA£oy, 1) OTITIKOTOMON
TWV ATTOTEAECPATWV ATOTEAEL VO TIOAD OTULAVTIKO
TIAEOVEKTNLA TwV HovTEAWY 3D - QSAR kal Tapéyet
TIANPOQOPIESG, IOV PTTOPOVV VX 081y} COUV OE UTIO-
BéoeLg yla to (610 To evepYyd kEvTpo Tou VTTOSOXEQ,
otV TtepimTwor mov Sev elvat yvwaoti 1 Soun tov.3*
31 H mapoVioa avaokomnon eotidlel oto 3D - QSAR,
avaAvovtoag T pebodoAoyia mov akoAovBeital kat
TN OTATLOTIKY eMeSepyacia yla Tnv e§arywyn KoL €TL-
KUPWON TWV LOVTEAWV.
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O ne6odoroyisc COMFA kat COMSIA
OLepLooOTEPO EVPEWS XPTOLLOTIOM UEVES LEBOS0AO-
yieg otig peAéteg 3D - QSAR eivai n pébodog CoMFA
(Comparative Molecular Field Analysis - Zuykpttikn
Avaivon Moplakwv [Mediwv)® kain péBodog CoMSIA
(Comparative Molecular Similarity Indices Analysis -
TuykpLTIKN AvaAvon Aetktov Moplakiig Opotdtntag
(CoMSIA).32 01 Vo pébodol Baciovtal otnv TPLSLA-
oTaTI SOUT TWV XNUKOV EVOCEWVY KAL TN YVOOT) TNG
BloAoykng Toug SpaoTIKOTNTAS.

AxoAoUBws TtepLypa@ovTaLl T GTASLK IOV TEPL-
AapBavouv ot peBodoroyieg COMFA kat COMSIA, evw
oto Zynua 1 mapovoldletatn mopeia Tov akoAovBe(-
Tt o€ pla Tumkn avaAvon CoMFA/CoMSIA:

1. EmAoyn 8£8opévwv. Ta popla ov Ba peAetn-
Bovv TpemeL va Spouv o€ kKowvd vTtoSoyEa e Tov (5lo
unxaviopo, SnAadn va cuvsEovtal oe TAUTOOUES OE-
OELG UE TNV (Bla OXETIKN YEWUETPI. ZNUAVTIKT] TTPO-
UTI00g0T ATOTEAE( TO YEYOVOG OTL T LOPLA TIPETIEL VAL
epavifouv peydAo e0POG, KAAWG KATAVEUTLEVTG, PBL-
0AOYIKNG SpACTIKOTNTAG, OTIWG TIPOAVAPEPOTKE.

2. Auxxwplopog Sedopévwv. Emiréyetal (ouvi-
Bw¢ Tuyaia 1) HE Xprion KATAAANA0L AoyLopikoV) pia
opada popiwv amd To TapaTdvw cvvoAo, Tov Ba
QTOTEAEGEL TNV OHASH EKUAON oG T) Opdda ekTTaiSev-
ong (training set), kat mov Ba xpnopomomOel yio v
efaywyn tou povtédov 3D - QSAR. Ta popla ov ato-
HEVOUV ATTOTEAOVV TNV OpdSa EAEYXOL 1) opada So-
KLuNS (test set) koL Xp1oLHOTIOLOVVTAL OTT GUVEXELX
oToV €AEYX0 TNG AELOTILOTIAG TOU HOVTEAOU.

3. YIoAOyLonOG ONUELAK®OV (LEPLKDV) XTOML-
K@V @opTimv. AQov emideyolv oL EVEPYELAKA EVVO-
KOTEPES SLANOPPWOELS (ETELTA ATLO TNV TIPOCSEDT)
TOUG 1] 6YL oTOV UTTOSo)X£a) VTTOAOYI{OVTAL TAL OTUELA-
KA aTOpLKE @opTio TG K&Be Soung. ZTnv evotnTa ma-
POKATW TEEPLYPAPETUL AVAAVTIKA 1] u€B0S0G uTTOAO-
YLORoU TV QOoPTiwV.

4. EvOvypdappon (alignment). EmiAéyetat to po-
pLo (ouvnBwg To Lo SPACTIKG, AL KAL OXETIKA SU-
OKQUTITO POPLo, atd To oVvoAo SeSopévwv) Tov Ba
xpnowomomBel wg mpotumo (template molecule)
Yyl T Stadikacia g vBLYPAUULONG. ZE TEPLTTTW-
OELG IOV €ival YVwoTAG 0 uTToS0oXEAG LE TOV 0TIo(0 T!
popLa aAANAeTISpoUV Kol TponyeltaL N Ipocdeo
TOVG 0€ AUTOV, EQAPUOTETAL 1] TEXVIKT EVOVYPAUUL-
ong Bactopévn ot Sopun Touv vTOSoxEa KAL TA PaAp-
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pako@opa atotyeia Tov (structure - based alignment
1 pharmacophore alignment). £tn Stadikacio g gv-
Buypdupiong, kabe poplo «tomobeTelTALY GE EVay
€IKOVIKO «kVBo» (box), 0 omolog teptAapufavel éva
SiktvwTo Ay (grid/lattice), kat dtopa-aleONTH-
peG (probe atoms) o€ ATOGTAGELS TTOL ATIEXOVV OO~
¢ HeTa& Toug, TNG TéEng Tov 11 2 A (Zyrjua 2). Ta
atopa - acONTpes elval cuvnBwg dtopo avBpaka
vBpLdiopov sp?, 1 dtopo pe @optio +1 kal xpnoipo-
TIOLOUVTAL YLO TOV UTIOAOYLOMO TNG TLUNG TWV OTEPL-
KWV KALNAEKTPOCTATIKWV OAANAETIISpACEWY 08 KABE
onuelo ToL TAEYUaToG. Ot TIUEG AUTEG AVTLOTOLYOVY
OTNV EVEPYELX TIOV SEXETAL O ALOONTNPAG OTA CUYKE-
KPLUEVA OTUELA TOV TPLSLACTATOL TIAEYUATOG AGYW
™G Tapovsiag Twv popiwv evtog autov. OL oTEPLKESG
aAAnAemidpacelg oto povrédo CoMFA vmoAoyifovtat
oVpPWVA PE To Suvapko Lennard - Jones, evw otnAe-
KTPOOTATIKEG AAANAETTIS pAcELG UTTOAOY({OVTOL CUN-
@wva pe To Suvapkd Coulomb. Ot TIHEG AUTWV TV
mediwv TomoBeTovvTal og GTNAEG Lall [LE TIG TLLEG TNG
BoAoykng Spaong (LeTaBAN T amoKpLoNG) Kot Snpt-
ovpyeital o mivakag, Tov Ba xpnotpomom el yia
ovox£Tion pe T Bloroyikn Spdon.

5. E@appoyn ¢ pedodov twv Mepikwv EAayi-
otwv Tetpaywvwv (Partial Least Squares, PLS).
Ta otepikd kAL NAEKTpOoTATIKA TESIX TOTODETNUEVY
OTIG OTNAEG TOV THVOKX, ATTOTEAOVV TLG TIEPLYPAPLKEG
HETAPBANTES, OL 0TIOIEG ATIO APKETES XIALASEG TIEPLOPI-
Jovtal og Atyotepes XIALadeg av BewpnOel pa eAdyL-
oTn TWn o (6Tov o TUTIKY ATtOKALOT KGO E oTANG Tte-
pLypa@kwv petaBAntwv). H Stayxeipion evog téoo
peyaiou aplOpol TepLypa@k®mv PeTABANTOV Kabi-
OTATOL EQIKTN UE E@ApUOYN TNG peBoSov Twv pept-
kv edaxiotwv tetpaywvwy PLS. H otatiot vt
TeXVIKN Baoiletal oty uéBodo twv TpoBoiwv amod
£va TOALVSLACTATO XWPO GE Eva XWPO ALYOTEPWV OL-
AO0TACEWV, 0L 0TI0lEG amoTeEAOVV TI§ Kipleg Zuviotm-
06 KaL elval YPOUPLKOG CUVEVAOUOG TWV APYLKWV
petafAntwv.?

6. AvaTtapaoTaoT) amoTEAECHATWY. Ta aoTEAE-
OHOTO AVATINPIOTAVTAL LLE T LOPPT] TPLSLACTATWV
oo Pwv xaptwv (3D contour maps). Autol oL x&pTeg
TIAPOVGLATOUV TLG EUVOIKEG KO 1) OTEPLKEG TIEPLOXES
YUpw amo Ta popLa, KaBwe Kol TIG EUVOIKEG KA LT Tie-
PLOXES YL AEKTPOBOETIKOVG 1) NAEKTPAPVN TIKOVG UTIO-
KATAOTATESG O€ OPLOPEVES BETELS, TUNHaTa SNAadT) TG
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XNUKN G Evwong Ta oTola eTtiSpov 6T SpAcTIKOTH-
TG NG, eite avEdvovtag eite petwvovtag ) (Zynua 3).

7. EAeyxoc aflomotiag. AfloAoyoUvtal Ta ota-
TIOTIKG aToela TOU povTéAov. ZuviBws TTpaypato-
moleitat pia Stadikacia eAéyyxou aflomiotiog pe
Stadikaoia Staotavpobpevng emKkUpwonG (cross-
validation) ywa va Stamiotwbel 1 ecwtepKn tkavod-
mta mpofAsdng (internal predictive ability) Tou po-
VTEAOL Tov TIPpoEKVPE. Av elvat yvwoti 11 Soun| Tou
UTIOSOXEQ TA ATIOTEAEOUATA CUYKPIVOVTAL PE TIG DE-
OELG TIPOOSEDTG OTO EVEPYO KEVTPO.

8. IpOBAY. TELOG, TTPAYUATOTIOLOVVTAL OL TLPO-
BAEPeLs yia Ta popLa TG opadag eAEyyou (test set) 1)
Ylo VEEG LOPLAKEG SOUEG TIOV EXOUV OXESLAOTEL ElTE pLE
QUTTAT] TIOLOTLKT] ETILOKOTINOT] TWV HOVTEAWYV 1) TTOGOTL-
K@, LE UTIOAOYLOUO TwV TES WV TwV popiwy, eloayw-
Y1 TOUG GTO HOVTEAO KoL UTTOAOYLOUO TNG BLOAOY KNG
SpaACTIKOTNTAG. ZTNV EVOTNTA TTUPAKATW TIEPLYPAPE-
TOL AVOAVTIKOTEPA ) WG AV SLadikaaoia.

H peBodoroyia COMSIA amotedel emékTaon g He-
Bod0oAoyiag COMFA.3? AvantiyOnke and tov Gerhard
Klebe epguvn i otnv etatpeia BASE, tov eival to pe-
YOAUTEPO EPYOTTACLO TIAPAYWYTS XNUIKDV GTOV KO-
opo, kat éxel é8pa otnv mOAN Ludwigshafen g Teppa-
viag. H Baowkn Stapopd g pe ™ pebodoroyioa COMFA
EYKELTOL 0T XP10T SEKTWV opoloTnTag (similarity
indices) yla ToV UTTOAOYLOUO TWV TIEPLYPAPLKWV LE-
TafAnTwv avti yia poplaka media. Ot Selkteg opolo-
TNTAG TOU QLB T PA TTPOG TA ATOUA TWV HoplwV &i-
VoL EEAPTWUEVOL ATIO TNV ATTOGTACT] 6TO TPLSLACTATO
TAéypa. H avamtuén TG OUYKEKPLUEVTIG TEXVIKNG EYL-
VE VLI TNV ATO@UYT TIPOANLATWVY IOV TTapatn p10n-
kav otn péBodo CoMFA.3* Xuykekpluéva, otn puébo-
8o CoMFA 1 emiSpaon tng evipoTiag 8 Aappavetat
vy, 1 AapBavetal VTOYPMN KATA TPOTIO UN LKAVO-
momtiko. EmmAéov ta Suvauika Lennard - Jones kat
Coulomb Tapovoi&lovv «povadikdTntes» oTIg BE-
OELG TWV ATOUWYV, EVW AapBAvouy ToA) VPMAES TIHES
OTIG TTEPLOXEG TIAN GOV TNG ETTLPAVELOG van der Waals.
Emiong, katd v avantuén evdg poviédov CoMSIA
AapBavovtal vTTOY, TTEPLOCOTEPES LOPLAKEG XAAT -
AemiSpaoels. [IANV TwV NAEKTPOOTATIK®V KAL OTEPL-
KOV 0AANAeTISpAoewv, vTtodoyiovtatotudpo@ofes
OULVELOPOPEG KAB WG KaL 1) EMISpacT TNG LKAVOTNTAG
oYNUATLIONOV SeoU®V VEPOYOVOU (WG SOTEG Kot Hé-
KTEG), XPNOLLOTIOLWVTAS KATAAANA0UG aloOn T peg.®?
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"EA£YX0G QELOTILOTING LOVTEAOV
MpoBAsYM VEWV HOPLAK®DV SOp®V

@APIOYT) SLAPOPPWTIKTG AVAAVGTG
Emtidoy1) TG mBavig Bodpa-

OTIKNG SLapopewong

Avanapactoaon
o€ LoV IE(G YApTES

YToAoyilopog
ATOMK®DV POPTimV

E@appoyn 6tatiotikg
avaivong (PLS)
EvBuypapion MeAetn
EVWOEWV aAAnAeTISpaoE®V

Zyrjua 1: Hmopeia mov akolovOsitat katd T ueAétn CoMFA/CoMSIA 3D - QSAR
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Zyriua 2: EvOuypduuion poptakdv Soudv kat 1omob£tnon tovs oto TAyua (aplotepd), kat aAnemibpaon kdOe popiov ue
ToV atoOntipa (6eéic)
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Emiloyn opadag ekpndOnong kat opddag eAéyyov
0 Staywplopog Twv dedopévwv o€ opada ekpadnong
KoL OpaSa eAEYXOU ATOTEAEL ONUAVTIKO Prina 6TV
eEaywyn povtédov 3D - QSAR kal yia autd To Adyo
TIPETEL VA YIVETAL UE PEYAAT TTPOGOYXT]. OL EVWOTELS TNG
opadag exkpadnong TTPEMEL va TTApOVGLALoUVY T PEYL-
0T SuvaTH TOKIAIX VTIOKATAGTAT®V KoL XOPOKTH-
PLOTIKWV OPASWV KAl TO HEYLOTO SuvaTd gVpog Spa-
oTIKOTNTAG. Me TNV (Sl AoYIKN ETAEYOVTAL KOL OL
EVWOELS TNG opadag eAgyyov. I'a tapadetyua, Sev &i-
val Suvatdv va tpoPAe@Bel n emimTtwon amo Ty Ta-
pouoia evOg TTOALKOV VTTOKATACTATN 0€ K&ToLa B€om
piag évwong tng opadag eEAyxou 6Tav §ev vTtapyEL
oVUTe pia Evworn Pe TOALKO UTIOKATAOTATN GTN OL-
yYkekpluévn B€on otnv opdda ekpadnong. H avaio-
ylatwv evioewv kupaivetal ouvnBwe amd 70:30 Ewg
Kot 4:1.

M£0080¢ UTTOAOYLO OV LEPLKWV POPTIiWV

Ta NAEKTPOOTATIKA OTUELAKA POPTIA TWV ATOUWY
€VOG popiov pmopovv va vTOAOYLoTOUV PE SLd@o-
PEG NUL-EUTIELPIKEG HEBOSOUG. XTO EUTIOPLKO TIAKETO
SYBYL tn¢ TRIPOS vmoAoyiletal to Tumiko @opTtio
(formal charge) o€ k&8¢ G&topo Tov popiov mov Sia-
BéteL poptio. AuTdg 0 uTTOAOYLoNOG BacileTtal aTov
aplBpod eAeBepwv obevwy (free valences) kaBe ato-
1KoV eldovg kot Tov aplipod deopwv mov anodido-
VTOLOTI CUYKEKPLUEY TIEPITTWON 0€ kK&Be dtopo. ['a
TOV UTIOAOYLO O TWV HEPLKWV (POPTIWV UV Ows XpN-
owlotoleitat 1 péBodog Gasteiger - Hiickel. H pébo-
So¢ avtn amoteAel cuvdvacpo Yo GAAwv nebOSwVv:
™6 nebodov Twv Gasteiger - Marsili®® ywa tov vTo-
AOYLOUO TNG O CUVIOTWOOG TOVU LEPLKOV OPTIOV, 1)
omola atnpiletal o€ pepikn e€lowaon g nAektpap-
VN TIKOTNTOG TWV Tpoylakwy (partial Equalization of
orbital electronegativity, PEOP) kat ¢ pef68ov tov
Hiickel®*® yia Tov utoAoylopd g T 6UVIGTWOAG TOV
pepuo optiov, 1) ool onpiletal o€ pepkn e€low-
omn ¢ T-nAektpapvntikotntag (Partial Equalization
of m-electronegativity, PEPE).

To TeAikd oUVOALKO HEPLKO PopTio gival To dBpol-
OHA TWV POPTIWV OTWE aVTA VTTOAOYI{oVTAL UE TIG
8¥0 peBddoug. Ta TuTKA opTia ATOPWVY OV TEEPL-
Aapfavovtat og 0A0KAN PO TO cUUYLAKO CUCTIUA TT
Bewpeltal otLeival amevtomiopéva. 'ia to Adyo autd,
vmoAoyifovtat tpwta Ta poptia Hiickel wote vaxpn-

APOPO ETIIZKOITHXHY | REVIEW ARTICLE

oLpoTom B0V WG BAoN YLa TOV UTIOAOYLO UG TWV QPOp-
Tiwv Gasteiger - Marsili.

Avdlvon twv Mepikwv EAayictwv Tetpaywvwv
(PLS)

H otatiotikn avaivon otig pebodoroyieg COMFA kat
CoMSIA mpaypatomoteitat pe tn pebodo Twv pept-
KWV gAayiotwv TeTpaywvwy (Partial Least Squares,
PLS).337 H avaAuom Twv pHepK®V eEAQYIOTWV TETPA-
YOVV, OTwG ava@épOnke, Baciletat ot uebodo twv
TpoBoAwv kat eEdyel kdmoleg KOpleg ouvioTwoeg tov
ATOTEAOVV YPAUULIKO CUVSVAGUO pLAG TTANOWPAS E-
TapAnTwy, otV epintwon g peBodov CoMFA, twv
NAEKTPOOTATIKWY KAl OTEPLKWYV TESiwV, oTNV TIEP(-
mtwon g pebodov CoMSIA, twv Seiktwv opoldtn-
Tag ota Stagopa onpeia Tov mMAéypatos. To amote-
Aeopa NG avaAvong eival pa e€icwaorn pe xIALadeg
OUVTEAEGTEG IOV GLVOSEVETAL ATO GTATIOTIKA OTOL-
xela. Avadoya pe to «Bdpog» kabe apyikng uetafAn-
NG SLAHOPPOVOVTAL T TTOCOGTA TNG CUVELGPOPAS
TV SLAPOPETIKWV HOPLAKWV TTESIWV 1] SEKTWV OpOoL-
6TNTag ot SlapopPworn kabe cuvictwoag. Me Bdon
QUTTV TNV TTANPOPOPIX ETLITUYXAVETAL AVATIAPAOTA-
on (oTTikoTo(No™M) TWV ATOTEAEGUATWY IOV TIPOL-
vapépbnke (Zyriua 3).

H avaAvon twv pepkwVv eAax{oT®wV TETPAYDV®WV
Sie€ayetal oe Svo otadia.

ZTO TIPWTO 6TASL0 KATAOKEVATOVTAL LOVTEAX GTO
omola e@apudletal pia EcWTEPLKT EMKVPWOT (Cross-
validation) ypnotpomowwvrtag ™ pébodo Leave-One-
Out (LOO). Ztn péBodo o, kabe popd eEayetal pia
€vwor atod v opdda ekpadnong katn SpaoTKOTn-
T NG TPOPBAETETAL GTT) GUVEXELA XPTOLLOTIOLWVTAG
TO povTéAo Ttov SnuovpynOnke.® H Stadikacio auth
ETMAVAAAUPAVETAL KUKALKG PEXPLS OTOU KABE Evwon
€xeL ByeLamo tnv opdda ekuddnong kot ExeL TpoPAe-
@Oel axpBws pia popd. Me ™ pébodo LOO mpoadio-
pilovtal 0 CUVTEAEDTIG TG SLKOTAVPOVEVTG ETILKV-
pwongr? (M q?), To TUTIKO 6OAANX TV TIPOPAEYE®WY
™¢ Staotavpolpevns emkVpwong (Standard Error
of Prediction, SEP), kat o BéAtiotog aplOpdg Twv ou-
viotwowv (Optimum Number of Components, ONC).
0 oUVTEAECTIG TNG SLACTAVPOVHEVTG ETHKVPWOTG T2,
(9?) vmoAoyietal amd v e&lowon (2):

4 fun 2z
l.-_ Fabs= rr'l'r'r]]

ElYans=T)?

g° =1 (2)
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Iynua 3: Avanapdotacn twv anoteleoudtwy avdAvong
CoMFA pe ™) puopen tpididotatwv tooiPwv yaptwv (3D
contour maps)

‘Omov oY, kat Ym , VTTOSNAWDVOLV TI§ TTapa TN pov-
MEVEG KL TIPOPBAETTOUEVESG, AVTIOTOLY A, TIHEG SPAOTL-
KOTNTAG, EVW 1 § avTIoToEl TN PO TLun SpacTIKO-
mrag. Eva povtédo Bewpeltal amodektd, 6tav n Tiun
g? vmepPaivet to 0,5.%° To povtédo pe v vPMAGTEPN
TN g koL T xopunAotepn Tt SEP odnyeitat yua me-
patépw emegepyacia. AUTO IOV XL TTPOKVYEL ATIO TO
otadlo auTto elval o kaBoplopdg Tou BEATIoTOL Aplo-
Hov cuvictwowv. Atilel va onpelwBel 6TL EVW 0 GL-
VTEAEO TG oL XETIONG 1?2 Baivel avEavipevogs ue v
avénomn tov aplBpol Twv cVVIeTWoWV A Telvovtag
0to 1, 0 cuvtedeoT§ 2 akoAovBel Tapafoliikn oxé-
omn, 0w @aivetal oto Zynua 4.

210 80TEPO GTABL0, XPNOLLOTIOLOVTOG TOV BEATIOTO
apLOpd CLVIETWO WV TTOL TIPONABE aTtd TO TIpON YO E-
VO 0TAS10, EQAPUOTETAL LA UT) SLLGTAVPOVEVT) ETTL-
Kupwpévn nébodog (No validation) kat o cuvtedeotng
™G un Stactaupovpevng emtikUpwons R umoAoyiletan
oVLpPWVA e TV akoAovdn egiowon (3):

ElYobe=Yeaie)®
 Z(¥ons—F)? (3)
Iy ggiowon (3) Y, etvoun Tiur mg Spacticdm-
Tag oV VTToAoY({eTaL ATTO TO LOVTEAD Y KAOE Evw-
o1, EVTOG NG opadag ekuddnong.
H otatiotikn omovdaldtnta Tou povtéAou me-

R* =1
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Zynua 4: Ameikovion Twv cUVTEAEGTAV 1P kKait 7 w¢ TPOg TOV
aptOuo Twv cuVIoTwowv A

PLYPA@ETAL ATO TO TUTILKO CQAALN EKTIUNONG
(Standard Error of Estimate, SEE) kat tTnv TLu1 mt-
Bavotntag (Sokipacia Fisher, F). H epappoyn g
uN LG TAVPOVUEVNG ETIKUPWUEVNG neBOSoL 08N-
vel otn Snpovpyia Tou TeAkov povtédov CoMFA/
CoMSIA 3D - QSAR.

3.5 Emkvpwon tov povtédov 3D - QSAR

H mpoBAemtiky] tkavotnTa tov povtéAov CoMFA/
CoMSIA 3D - QSAR a€loAoyeitat e pio eEwTepLKn opd-
S EAEYXOV, XPT|CLLOTIOLOVTAS T LOPLA TIOU SEV EYOUV
ovpmepAn@Bel otnVv opada expdbnong katda tn Sia-
Swaoia Siefaywyng tov povtédov.*? O cuvtedeo T
OUCXETLOTG Yl TNV opdada eAéyyou (R? ) vtoAoyide-
TALXPNOLHOTIOLWVTAS TNV E§lowan (4):
. Z( Ypreditest)~Yeest }'2

o
RIF.'SI =1 x{ﬁgs;_?“ufﬂ]z

(4)

OMOV Yy KLY, VTOSAWVOULV TIG TPOPAETO-
HEVEG KL TIAP AT POVHEVES TIHEG SPACTIKOTNTOG TNG
opddag eAéyxov, avtiotoya, katn Tpy Y, - vmo-
SNAWVEL TO HECO OPO TWV TAPATNPOVUEVWV TLUDV
SpaocTKOTNTAG TNG OpASag ekpaOnong. I éva tka-
vomonTiko povtéAo 3D - QSAR, 1) Tiun Tov ouvTeAe-
ot R? _ mpémetva eivar peyadvtepn amé 0.5.

Y10 oyrjpua 5 TEPLYPAPETAL GUVOTITIKA 1) Sladikaoio
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Baoeig =~ "“-\ Afiomoinon
dedopévwy QTTOTEAETPATWY
HIKpUY

Hopiwv

R?=0,97
QR?=0,63

NoibTnTa povréhou

f

ApaoTmikéTnTa = f[ 3D...)

3D-QSAR oguvapTtnon cugyETiong

Zynua 5: Zvvortiky avanapdotaon avantuéne 3D - QSAR povtédov

avantuéng povtédov 3D - QSAR pe tedkd 6TAS10 TV
a&loToNoN TWV ATMOTEAECUATWY, OTAV TK OTATIOTL-
KQ OTOLXELO LKAVOTIOLOVV KATIOLA OpLaL.

Y& po tuTikn avaiveon CoMFA ta 6TatioTikéd otol-
Xela Tov povtéAou Ttapovotdlovtal OTwS PaiveTatl
otov mivaka 1. Ta amoteAéopata a@opolv o€ ava-
Avon 32 evwoewv aywviot®v Twv PPAR-a vtodo-
XEwV, oL oTtoleg SlakpiBnkav oe opdda exkpuadnong
27 EVWOOEWY, EVM 5 EVWOOELS ATIOTEAEG AV TNV OHASA
eAéyxou.t!

TTapouoLEG HEAETEG EXOUV TIpAYHATOTIOMOEL 0TO £p-
yaotiplo pog (Epyactiplo Opyavikng Xnueiag, Turn-
pa Xnueiag, Havemotiuo ABnvav), cuvdudlovtag
povteAomoinon tou 3D - QSAR kat Tig peBodoroyieg
CoMFA kat CoMSIA pe tnv elkovikn adpwon (virtual

screening), e 0KOTIO TNV €EPEVVI O VEWV AVAGTOAE-
WV SLAPOPWV KATNYOPLOV EVAVTIX TNG NTIaTiTS g C

KO TNG (PAEYpOVN G424+

ZUUTEPAGUATA - TIPOOTITIKEG

OuToooTikeg Zxeoelg Aouns - Apdong TpLwv Staota-
OEWV ATOTEAOVV PIA ATOTEAETHATIKY peBoSoAoyia
vy v TpoLAeYM ™G BLoAoyikn§ Spdomg, He TTapAaA-
ANAN YPA@IKI] ATELKOVIOT TWV HOPLAK®V TIESIWV 1)
Sewktwv opoldtag o B€oelg Twv popiwv, oL omol-
€G AVTLOTOLYOVV o€ Suvapel 0¢oelg alAnAemiSpaong
LLE TOV UTIOSOXEQ. T TEPITITWOT) TIOV EVAL YVWOTN N
Soun tov vmodoxéa, N evbBuypaupion yivetat pe Bdon
TA PAPHAKOPOPA OTOLYELX TOV EVEPYOU KEVTPOU KOl
Ta povtéda 3D - QSAR eivai Suvatdv va ouykplBovv kot
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IMivakag 1. Statiotikd otolyeio amd o mapdSerypa pedétng CoMFA Tov avagépstal otn Snpocisvomn.*!

ApBpods popiwv oty opdda ekpadnong 27
ApBpog poplwv otnv opdda eréyxou 5

q 0,589
ApBpéds cuvicTWo®OV 6

R? 0,965
SEE

F 93,3
[ocootd cuppetoxns (%) otepkwv Tediwv 6To PoVTéAD 55,8
[Mocootd cuppetoxns (%) NAEKTPOOTATIKGOY TESIWV 0TO LOVTELD 44,2

VO CUUTIANPOOOUV HEAETEG LOPLAKTG TIPOGOUOIWOTG,
ETIKVPDOVOVTAS TOV UNYAVIGHO Spaomc.*> 4

Eav n Soun tou vtodoyéa Sev elval yvwotr| Ta Lo-
vtéda CoMFA kat CoMSIA cupaiovv otn xaptoypa-
@NoM Tov Kat 081yoVv o€ UTTOOE0ELS YIX TO EVEPYO
kévtpo. To 3D - QSAR Ba pmopovoe va Bewpn el ov-
UTAN pwHATIKY HEB0S0G HE TN HOPLAKT] TPOCGOUOL-
woMn, TOAAEG popeg aupuPadifovtag pe Tig eEeAiEelg
TIOVU AOPOVV 6T Soun TOVU UTTOSOXEQ, LE XAPAKTN -
PLOTIK TEPITTWOT TOUG uTToS0)ElG PPAR.3% 31

[Slaitepa xpnopa @aivetatl va eivat Ta LovTéAa
3D - QSAR otV epimMTWOTN OXESLAGUOV PAPUAKWV
0€ TOAAATIAOVG GTOXOVG, OTIOU pE BACT) TNV apXT) TNG
mpooBeTikOTNTAG TWV TESiwV elvatl Suvatn 1 e€a-
ywyn cupuBiBactikol povtédov. 1+ EEGAlov mapdro
IOV 1] SOLLKT OHOLOTNTA TWV UTIO HEAETY) EVWOOEWVY
amoteAel mpolTOOEDN, EYoVV avapepOel ot BLBAL-
oypapia katL e@appoyes 3D - QSAR yla Sta@opett-
KEG SoULKA EVWOELS, OTIOL 1) BloAoykn Spdaom agopd
og un €81k oVvdeom pHe TPWTEIVEG TOV TTAGO -
106 (al-0&wvn yAukoTpwTEivN) 1| TPWTEIVEG EKPO-
N¢ (P-yAvkompwTteivn, Permeability glycoprotein
P-gp) kat mpwteiveg-petaopeis (organic anion
transporting polypeptides (OATPs).*8-50

[Meploplopotig otnv avdAveon 3D - QSAR, Siaite-
pa otn péBodo CoMFA, amotedolv Ta mpoBANpata
oV &lval Suvatov va TapovoLacToVV Katd ™ St-
adikaoio ™G evBuvypappLlong, n omoia eivat Suva-
Tév va emnpeacel TV €aywyn Tov LovTéAov.SL 52
I to Adyo avtd £xet avamtuyBei kal pebodoroyia
3D - QSAR n omoia Sev amattel evbuypappLon TV
EVWOOEWY, OTTWG 1 ZUYKPLTIKY AvdAvon Moplakwyv
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Pomtwv Comparative molecular moment analysis
(CoMMA)>3 | n avaiuon Juylopévwy OALOTIK®OV
poptakwv otabepwv (Weighted Holistic Invariant
Molecular (WHIM) Descriptor - Based QSAR)** tou
Baoileta oe 3D petaBAnTEG TOL TPOKVTITOUV ATTO
™ Hoplakn em@aveta. Ot pébodol avtég ev xpnot-
HoToLOVV TEYXVLIKT TAEYHATOS Kot Ba pmopovoav va
BewpnBovv oplakés mepimtwoelg petag 2D kat 3D
- QSAR. Ao TV GAAN, n uéBodog CoMFA tomope-
pwv (Topomer CoMFA), tou avamtux6nke amd tov
Cramer wg e&€ALEn ¢ ueB65ouv CoMFA, Sev amartel
UTIOKELUEVIKOUG XELPLOHOVG YL TNV EVOLYpaULoT,
QAA& XPNOLUOTIOLEL AUTOUATOTIOLUEVOUG KAVOVES
evbuypappLong.>®

Ao ta avwtépw TpokVTITEL OTLOL [ToGOTIKEG T)E-
o€lg Aoung - Apaong tplwv Stactdoewv (3D - QSAR)
amoteAoVv £va ouvexwe eEeAlocdpevo medio. H mta-
povoa avaoKOTNON E0TIAGTNKE 0TI KAXGLKEG TIAE-
ov ueBddovg CoMFA kat CoMSIA. Ztn BiBAoypapia,
WOTOO00, EXOVV AVATITUXOEl KoL GAAEG TEXVIKEG, OTIWG
N AvdAuon auTo-0pYavwHEVWY HOPLAKWVY TTES{wVY
(Self-Organizing Molecular Field Analysis, SOMFA),5¢
T ool AapBavouy uTOYT TA NAEKTPOOTATIKA SU-
VALK Kol To poplakd oxfipua, 6Tws kat pebodot
QSAR meplocdTepwV Stactdoewv nD - QSAR.57 O
ETTIAE0V SLAOTACELG IOV EVOWUATWVOVTAL OTT HE-
Bodoroyia nD - QSAR ek@pdalouvv S1aPOPETIKES Sia-
HOPPWOELS TWV HOPLwV 1) SLAPOPETIKEG KATACTATELS
TOV UTTOS0YEQ, O€ PlX TIPOOoTIABELX TIpOTOpOiWoNG
™m¢ emayopuevns mpooapuoyng (induced fit), n omoia
amoteAel TNV MAL0V amodekT Oewpla aAAnAemiSpa-
ong @appdxKov - vtodoyea.>8 O
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Summary

Nowadays, the most developed drugs are obtained
through the procedure of Rational Drug Design. Stud-
ies of Quantitative Structure Activity Relationship
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EAaian svpwnaikn (Olea europaea L):
Amo tov pvbo otn Spoyn

Av8péag - Nikodaog Aagvig, Kwvotavtiva - EAévn KapapavAi, Xplotiva Teooepoppdatn*
Epyaotplo ®appakoroyiag, latpucrs ZxoAng EKIIA, M. Aciag 75, 11527 F'ovdi, ABriva

[epianym

H eAdwa (EAala evpwmaixn, Olea europaea L) €i-
VOALYEVOG KAPTIOPOPWYV SEVTPWV TNG OLKOYEVELAG
Twv EAaoeldwv (Oleaceae), evpeéws Stadedopévo
oTI§ Meooyelakég xwpes. O kapTog (TTepLkAPTILO
KoL Tupnvag) elvat Ty eAatoAadov. Xta @UAAQ,
OTOV KAPTO KL 0TO AASL, TIEPLEXOVTAL PALVOAL-
KEG EVWOELG KL TINPAY WYX, KUpLwG EAEVpwTAiv)
(oleuropein) katvdpoutupocoin (3,4 - Slwdpodu
- awvAatBavoAn). EmmAéov oto ekyVUALORA TWV
@OALAWV £xovy amopovwOel kat aAAot 3,4-6wdpo-
Eu@avuleoTépes kat yYAukolites @AaBovoeldwmv
KUPIWG TNG pouTivnG Kot AouTeoAivnG. Ot eALég
TEPLEYOVV TOAV Alyoug udatavOpakes Kol elvat
TAOVOLX TINYT] LOVOAKOPECTWV ALTIAPWV 0EEWYV
(eAaik6 0&V). Eival mAovoieg o€ Brrapivn E, ka-
B TEPLEYOLVV WIKTEG TOKOPEPOAES. H gAld eivat
YVWOTH Qo TOUG ApYALOTATOUS XPOVOUG. Adyw

Ewcaywyr)
H gAd (eAaia evpwTaikn Olea europaea L) avijkel oty
owkoyévela twv EAatidwv (Oleaceae). To yévog Olea Tte-
papBdavel ToAAG (61 KL TTOKIALES OTIWG:

a. EAaian aypla (Olea sylvestris), kovwg aypeAtd 1y
aypeAiSt

B. EAaiam evpwmaikn (Olea europaea) 1 ko, To oL-
vnBéatepa KAAALEPYOUEVO £(80G.

ESw kat ytAietieg, 1 el amoteAei To kat' e€oxnv 6¢-

* Yuyypa@éag vtevuvog yia tThv aAAnioypagio:
Xplotiva Teooepoppatn, E-mail: ctesser@med.uoa.gr
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TOU OMUAVTLKOV POAOU TIOVU EMALEE 1] EALX AV TOUG
QLWVEG OTNV KAONUEPVOTNTA TWV AawV TG Me-
ooyeiov kat eldikotepa otnv EAAGSa, Ta kAadia,
0 KapTOG AAAG KAl TO EAALOANS0, 0 «XUHOG» TOU
EAALOSEVTPOU, EXOVV GUUPBOALKO XAPAKTHPA KAl
KaTéXOUV TIUNTIKY B€om o€ SLapopeg Spactnpt-
0TNTEG TNG (W1 G TWV KATOIKWV TNG TEPLOYNG TOCO
og OpNOKEVTIKO 000 KAL OE KOLWVWVLKO ETITESO
(Ttpoo@opd EUAAWY EALEG GTOUG VIKNTEG TWV
OAvumioak®wv aywvwv). Ta ToAvapdua Spaott-
KA 6UOTATIKA TIOL SlaBeTeL 1) eAd tailovv kabo-
PLOTIKO POAO OTLG PAPUAKEVTIKEG TNG SPATELS KL
OTNV ONUACLA TNG OTNV KALVIKT] TTPAEN OTIWG O TNV
aONPWUATWOT), TNV UTIEPTAAT), TNV PAEYLOVT),OA-
Ad KoL 6TV KoountoAoyia K.&. Ot avemBuunteg
EVEPYELEG TNG EIVALTTILEG KOl OYXETIKA GTIAVIES XW-
PiG COPBAPES ETIUTTWOELS GTOV OPYAVIGUO.

VIPO TOU UECOYELAKOV XWPOV, KL ATTAVTA 6€ OAOUG
TOVG TOALTIoHOVG TG Meooyeiov. Eivat éva kapTo-
OO §EVEPO TIOV ETTESPACE GTNV KOLVWVIKI] KAL OLKO-
VOLLLKY TIPAYHATIKOTNTA, 0TO TIESIO TG AATPEVTIKIG
TOUG TIPAKTIKNG, TWV S0ExoLWOV Kol Twv eB{pwv. Xnpe-
pavmapyovv otnv EAAaSa 150.000.000 mepimou eAat-
68evtpa, Aettoupyovv 2.800 edaotpPBeia kat 500.000
OLKOYEVELEG oLV ATIO TNV KAAALEPYELA TNG EALAS, POV
TO eAat6Aa b0, KUPLO CUOTATIKO TNG TPOPLKNG AAV-
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oibag, amotelel T0 ATOKAELGTIKO EL0OSN A TIOAADV
KATolKwV.

H gl eivan §6v8po atwvofio aelBadég, virous péypt
10m pe UAAa avtiBeta ek@uopeVA, AoyX0EeLdN, Sepua-
TWOM, GKOUPOTIPACIVA GTNV AVW ETILPAVELX KAL APYL-
POXPOA OTNV KATW. AvB{lelL 6T0 TEAOG TNG AVOLENG, (PEPEL
avOn AeUKWTA, TTOAD UKPA LOVOTIETAAN TIOU OXNUATI-
Couv TadlavBia foTpuog. O Kapmd§ capKWONG LE TTVPT)-
v QPUATELKOL CUAAEYETAL GTO TEAOG TOU (POIVOTIWPOU
Ko apx€G Tov xelpwva. O koppog g eAds eivat olwong
KOAUTITOUEVOG ATIO TEPPAPULO PAOLO.

H elid suoxkipel og kKAlpata evkpata (Lo eTolax
Beppokpaocia 16°C) kal elvat evpvtata Stadedopévn
0TI LECOYELOKT] (VT LE EVTOVT] KAAALEPYELX «EAALW-
vwwy. O Kapmdg NG ALAG aToTEAEL TNy LOVOOKOpE-
OTWV MTIHPWV 0EEWV, TIOPEXEL PUTIKES (VEG KL HETOAAX
otov opyaviopd kat elvat nyn Brrapivng E. H Brtapi-
v E, Bewpeitatl ot emiBpadivel TI aAAOLDOELS TNG
KUTTOPOTIAACUATIKTG LEUPBPAVIG KAL KATATIOAEUE TNV
00TEOTIOPWOT).

H 8pbyn tov @uto eivat ta amoénpapeva @UAAX TG
eMag (folia oleae eoropeae) kot T0 EAAL0 TWV KAPTIWOV
(olivae oleum) Yuxpnig ékOAWmg. Ta @UAAa cLAAEYO-
vtattov Mawo péyprtov IovALo Atyo Tpv v avBion 2

Iotopwkd otoyyeia

H mapovcia kot 1 xp1omn Twv Tpoidvtwy Tng ALAS
o Agkdvn ™ Meooyelov amavtd16n 6Toug TtpoioTo-
PLKOUG XpOVouG. ZU@wva pe tov pibo, n Osd ABnva,
oty Stapdyn g pe tov Mooeldwva é5waoe To Gvoud
™G otV TOAN TwVv ABNV®V. O KAGS0G EALGS amoTeel
oVpPoAo elprvng kat evoplag. H eEAd otoug apyaioug
"EAANveg 1 tav cUPB0A0 TWV OAUPTIXK®V IBEWSWV, TNG
Eipnivng, ¢ Zopiag kot ¢ Nikng. O «kdTvog», ote-
@GVL ot T KAASLE TG «KOHAALGTEPAVOL EAQOG» TOV
vaov ¢ 'Hpag oty Apxaia OAvumia tav to émabio
Tov QAvpmtovikn. Katd tov o o HpakAng gitee mv
€M, HETA TNV 0AoKAT pwoT) Twv 12 aBAwv Tov. Ot Pw-
naiol xaplfav mepLSEpaLa o KAWVOUS EALAS, WG avTa-
HotBr| otoug emipaveatepous oAites. O Ounpog Bewpel
EAALOAAS0 «UYPO XpUOO». OL BEPATIEVTIKEG LIOLOTITEG TOU
eAAL0AAS0V TIEPLYPAPOVTALATIO TOUG ITttokpdtn, FaAn-
VO Kot Alookoupidn. Avaoka@ikég Epeuves oTov EAAaSL-
KO XWPo amokdAvav TeoTpla cLVOAMG ALV I
Tapaokeun Aadlov kat Soxela amobnkevong (TB&pLa,
apopeis) kat petapopas. Xtig Kukiades (Niovpo, Za-
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vtopivn) katotv Koun avakedbednkav amoAtbwpéva
VAo EAatag Evpwmaixrg, nAwkiag 50.000 eTwv. Aveupée-
Bnkav aKOUn Kol ATTOTUTIOUATH OTA QUAAX TNG EALAS
™G mpovOuEng Aleurolobus (Aleurodes) olivinus, évto-
1O TIOU OTTOVTA KoL OTJUEPX OTA PUAAA EALAS, Selxvo-
VTOG OTLOLGUV-EEEAKTIKEG OXETELS PUTWV Kot {wV, eV
éyovv petafAnOel amd ekeivn v emoyr). v avaoka-
M Tov vekpotapeiov Xmedov otn Nado (2.700 - 2.300
m.X.) 0 ZTtéavog KAwvag (1903) avéoupe TpLmAd TmAL-
VO AUYVvO e ixvn aAAolwpéVoL edatdradous. e ivaki-
Seg Fpappkng ypaens B twv apyelwv ota puknvaika
avaxtopa, Tapatnpronke, Wedypauua o Prevddotopo
appopéa pe ™ A€En ka-ra-re-we, Tov TAUTIETAL e TOV
0po «¥AapdOv», (= edalodoxeio). Akoun VTapxeL opdda
eVeTiypapwv PeudooTopwY ap@opeéwy pe T Aéén wa-
na-ka-te-ro, (=16toktoio tou aciién)*. Katd tov ITAL-
vio (Pliny) xpnooToleito o vwdg Xupog (EAadrado)
amd dyoupes eALEG To «omfakinon», yla v mapackeun
aApWHATWV otV apyaio EAAGSa®”.

To meplotépL ov enéotpede oty Kifwtd Touv Nwe
LETA TO TEAOG TOU KATAKAUGUOU EPEPE KAWVAPL EALAG.
Yy MopTtoyadio vTTAPYOUV EEAYVIOTIKEG TIPOCEVYES.
Y1 Meooyelo, oL aypdteg TeEToUV AGSL 6TO £80POG Yo
koA 608€Ld. £To XpLoTIAVIGHO, XPTOLOTIOEITAL O€ 1A~
opes BpnokeuTikég Tedetég ( Muotiplo g Bamtiong).

APAGTIKA GLGTATIKA
Ta KOpLX CUGTATIKA TOV KAPTIOU (0APKA) TNG EALAG, O
0Tt0{0G AOTEAEITAL ATIO LEATIKT KAt Ko EAXLwdN o,
etvat: 1) adxyapa (YAukoln @pouktdln KoL cakxapo-
n), 2) mpwteiveg, 3) kOppea-pnTives, 4) opyavikd o&éa
(0&1K0, 0E0ALKO, INAOVLKO, (POUUAPLKO, YAAXKTLKO, TPU-
YIKO, UNAKO, KLTPLKO), 5) Tavviveg, 6) eEAsupwmalivy kot
7) avopyava cuotatika 8. Eldikotepa 600ov apopa ota
OPYQVLKA 0EEQ 1) TIEPLEKTIKOTNTA TOV 0EAALKOU KUPAVE-
Tatamd 0,10 - 0,17% tov kitpkov amd 0,10 - 0,15% kat
Tou punAkov a6 0,01-0,07% oto vwmd kapTd. Ta o&ea
QUTA CUVAVTWVTOL EITE OE PLOPPT) CAATWV, ElTE EAEVDE-
PO £TO KUTTAPLKO XURO AVEUPIOKOVTAL CAKYAPX, OPYa-
VIKG 0EEQ, TAVVIVEG, EAEVPWTIATYN KoL GAAQL

H edevpwraivn (eAatogvpwmaivn, oAevpwmaivn,
0AELPWTEIVN) glvat TO KUPLO GLOTATIKO TOL KAPTOV,
oTo omolo o@eideTal 1 Tkpn Yebon Tov. ATtavtdtat
EKTOG ATIO TOV EALOKAPTIO, 0TO EANLOAQS0, oTA PUA-
Aa TNG €EALAG KL YEVIKOTEPX OE OAX TaL LEPT] TOV EAL-
08évSpou. H mapovoia g kaBlotd To eAatdSevépo

139



$APMAKEYTIKH, 27,1V, 2015

APOPO EINIZKOITHZHY | REVIEW ARTICLE

=0

Iynpa 1: Xnuikég Tomog eEAsupwmeivng

AVOEKTIKO OTA EVTOUX KL OE€ SLAPOPOUG HLIKPOOPY -
viopovg®. H eAsupwmaivn avakaA@Bnke to 1908 amo
Toug Bourquelot kot Vintilesco®. Apyotepa, ol Cruess
kat Alsberg, vtoompav 6TLN ovoia vty elvat yAvko-
Tt kat pe v8poAVEN o€ bGEvo TrepIBAAAOV ameAevDEe-
pwveTa D-yAukoTn KL £vag EGTEPAG e TILKPY YeUom St
aAUTOG oToV cBépall.

H gdevpwmaivn (Zynua 1) eivat moAv@atvoin kat
OVNKEL O PLX OUASA KOUHXPLVIK®OV TIAPAYWY WY,
Ta oekoiptdoeldn| (secoiridoids). Eival eatépag g
3,4-61w6p6Eu-@avur-albavoins (LEpoEv-TUPOGO-
An) pe 1o B-yAukoouAlwpEVO eEAevoAlkd o&0. H mapov-
olo g eAevpwmaivng KabBwG KaL AAAWY @OLVOALK®OV
EVIOOEWY, OTIWG ElvaL TO AYAUKOV TNG EAEVPWTIAIVT), |
V8PoEUTVPOCOAT, 1) TUPOGOAN, KL TO PEPOVALKO 0EV
(ferulic acid) otov eAaldKAPTIO, HELWVETAL ALGONTA
atd to ZemtéuPplo £we To mEPaS TS cuykoudng. H
elevpwmaivn BplokeTal 0€ CNUAVTIKO TOGOGTO GTOV
AYOUPO EANLOKAPTIO, EVM OTOV WPLUO 1) TIEPLEKTLKOTT-
T 0€ EAEVPWTIATIVT EVAL PLIKPOTEPT] KAL GTOV UTIEPW-
plpo eplopiletat o€ xapunAd wg pndevika emimedal2,
0 eAaLOKAPTIOG TIEPLEXEL ETIIONG PALVOAOKAPPOVIKG
o&éa, TPLTEPTIEVLA, OTEPOAEG, GEKOLPLSOELST) KoL avop-
yava GAatall,

Ta @UAAx ™G €ALGS elval TTAoVG L € oeK0ipLEoELdN
pe KOPLX CUOTATIKA TNV EAEVPWTIATYN, KAL TA TIUPAY -
ya g, Siueburo-eAsvpwmaivy, 10-udpotu-eAsvpwmai-
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VN Atyouotpoaidn, eAeaceivn, SipueBuieotépa tov oAgo-
o181, 0A£0p0oacidn, TUPOCcOAN KAl BepUTtacKOG ST,

EmumAéov, mepleéxouv @Aafovoeldn, amyevivn,
4’-0-poutivolitn kat 7-0-yAvkolitn TG amyevivng,
Lo0POLPOAIV, EOTIEPETIVT), KEUTLPEPOAT ,A0UTEOAIVT,
YWOUVKE(VT, YAUKOAOUTEOAIVY] A0UTEOAOGIST], GKOALT-
HoaG(8M, XpUGOEPLOAN, KEPKETIVY, POUTIVI KAPETKS 08V,
XAwpoyeviko 08y, kivwapwko oy, eAevoAiko o8y, pe-
POVALKO 08V, opoBaivikd o0&V, v8pofuevioikd o0&y,
P-KOUHAPLKO 080, TIPWTOKATEYOTKO 0EV, CAALKUALKO 08V,
OUPLVYYLIKO 0V,

To AteBvég ZupBovito EAatdoAadou (http://www.
internationaloliveoil.org) katn Evpwmaixi ‘Evwon ko-
TATAOOOLV TO EAQLOANSO0 KAl TO TIUPTVEAQLO GE SLAPO-
peg katnyopies: 1. MapBévo edatdrado (1.EEaipetikd
TapBevo ehatdAado, ii.[TapBévo eratdAado, iil. EAaxidAa-
8o Aapmavte), 2. Papivapiopévo edatdAado, 3. EAadAa-
80, 4. AkatépyaoTto upnvédauo, 5. Pagwvapiopévo -
pnvéiauo, 6. ITupnveéiato.

To eAadAado amotedel To 30% TOU WPLHLOU KAPTIOU
™G AL kat elvat TAoVG10 0€ TPLyAUKePiSLa, O€ EAKO
Kot AlvoAglko6 0&0. Katd tn Stdpkela g cuVOAmMG Twv
KapTIWV TNG EALAS, Yo TNV e€aywyT] Tov EAaoAddou, 1
YAukoao1Sikn eEAevpwaivn, ) SipueBuo-gAevpwaivn, M
SLaA8e16N oAeaaivn kaL o Atyootpidngudpoivovtat atmd
evboyevelg B-yAukooldaoeg, oxnuatifovrag aASedS KA
ayAvka. Ta ayAvka kaBioTavtal SloAvtd oy gAaiw-
&M aom, evw oL yAukoliteg Tapapévouy oTtny uSaTikn
@aon. To vwd 0016 edatdAado TAsoveKTel, SLOTL £xeL
TIG PALVOALKEG EVWOELG O€ USATIKT (PAon 813, EumAéov
TO eEALOANSO TIEPLEXEL UKPEG TTOOOTNTEG ATt EAEVBEPQAL
Amapd o&ea, pwopatidia (AekiBives), oTepOAES, avo-
A£G, TOKOQEPOAEG, XPWOTIKES KAL SLAPOPES PTTIVOELSELG
kot LeAaTivoelSels ovoies. H ouvBeom tou edatoddSou o
ATopd &R, OTIWE KoL TWV AAAWVY QUTIKWV EAXIWV, KL-
paivetal kot eEapTaToL Amd TNV TOKIALQ, TIG KAUXTOAO-
YKEG CUVONKES TNG TIEPLOXNS OTIOU KOAALEPYOUVTOL TX
Sévdpa kat amd aidovg mapdryovtes. To 95% tou Bapoug
ToL EAQLoAGSoL amoteleiTan amo Atmapd o&éa Ta omola,
a@ov evwBovv pe ™ YAukepoAn (avtidpaomn eotepo-
Toinong), oxmuatifouy TpryAuvkepidia (kat o€ PKpOTE-
po Badud povo- kat SryAuvkepidia). Ta kupLdtepa Amapa
o&éa tov eElaoAadov eivat to eaikd (56-83%), To TTaA-
Htko (7,5-20%), to oteatiko (0,5-3,5%), To AveAaiko
(3,5-20%), To toApteAaiKo (0,3-3,5%) KoL TO ALVOAEVL-
k06 (0,0-1,5%). To 0TEXTIKO KL TO TIOAULTIKO VoL KOpE-
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Zynpa 2: Aoprj odeokavOddng, xnuikn Soprj tfovmpopévng

OUEVQ, TO EAATKO KoL TO TIOAITEANTKS ElVaL LOVOAKOPE-
0T EVW TO AVEAATKO KOL TO ALVOAEVIKO TIOAVAKOPETTAL.
210 eAatoAado Kuplwg EMKPATOVV TA LOVOXKOPESTA
Amapa o&€a®>1, OL KUPLOTEPES PALVOAES TIOV GUVA-
VIWVTAL 0TO EAOAAS0 ivat 1) TUPOGOAT Kot 1 VEpo-
Eu-TupocdAn. H ubpou-tupoodAn tapovoidlet afloro-
Y1 avtio€eldwtikn Spdon . ZTo aoamwvoTtoinTo Hépog
TOU EAQLOAASOV, ATIAVTOUV GTEPOAES KL TOKOQEPOAES.
Avdduor Tou KAGGUATOG TWV GTEPOAWV UE AEPLO-VYPO
XPWHATOYPAPQ, XPTCLLOTIOLOVTAS TIOALKO KO L) TIOAL-
K0 S1aA0T, £8€€e OTLN 6VVOEDT) TOU OTEPOALKOV KAG-
OoUaToG TOV eEAaLoAGSov eivat ToAvTAokn 8, [Tépa amd
TA KUPLX CLUGTATIKA (GLTOGTEPOAN, OTLYHACTEPOAT, Kat
A5- avepaotepoAn) Bpednkav kat ixvn xoAnotepoAng,
A7-avepaotepoAng k.o Evexoueva n avtiabnpwpatt-
K1} Spaom Tou eAaloAdSov va o@ElAETAL KOl OTNV TiE-
PLEKTIKOTNTA TOU GE OLTOCTEPOAT), OUGIX LLE OPOLX GUV-
Beom ™G xoAnotepOAnG. Ot tokoPepOAEG evBUVOVTAL
Yo Vv avtio&eldwtikn tou Spaon®. To extra-mapOévo
eAaoAa S0 TiepLEeL eTtion G EAalokavOdAN (@avuroat-
BavoAikn Evwon), uevBuvn Yo v aiobnon kavcaA-
YOG KATA TNV KATATI00T) TOU EActoAdSou, TTBavov Adyw
EVEPYOTIOMOTG TWV SLAOAWV LOVTWV TV BavuAlvo-uTo-
Soxéwv. H oAeokavBdAn mpoadidet emiong v xapaktn-
PLOTIKY] TILKPT] YEUOT) oV €Ald. Eivat wotdoo actabrig
KO HETA ATTO TIAPEAEVOT| TPLUY VOV aTto TNV cUVOALT
TWV KAPTIWV KAL TNV TTparywyn EAtOAaSoL amd pn wpl-
peg eAteg (ayoupédato) Staomartar H edaokavOdin etvot
TIAPOHOLAG XN ILKIG SOUNG LE TNV EAEVPWTIOEVT).

Oepamsutikg ISLoTNTEC

To eAaldAado TAoUG10 o€ povo-akdpeota (EAaikd 0&0)
Amapa o&éa £xel avTLHON PWUATIKY, UTIOYAUKXLILLKT)
Spaomn, avavet mv HDL petdvovtag v LDL. Ta pukpo-
OUOTATIKA TOV EAaL6AaSoL puBpilouv ) Siepyaoio at-

HOGTHONG KAl akoVV avTiBpopfwtiky Spaon. EmimAéov
SpaxoAaLpeTIKAZ 5,

H eAaokavBain, ) omola TepLExeTal oTo extra-mop-
Bévo eAatdAado emedele oe in vitro PneEAETEG QVTL-
@Aeypovwdels kat avtiofeldwtikég t8otntes. Ei-
VOl U1-EKAEKTIKOG AVAOTOAEQS TNG KUKAOEUYOVaoN G
(COX), OpoLa pe TO U1 OTEPOELSEG AVTLPAEYHOVWBES
Boutpoévn. 50 g (Teplocdtepo amd3,5 KOUTAALEG
ooUTaG) extra mapBévou edadAadov mepiExet 200 pg
/ml oAeokavBaAng, 1) omoia amoppo@olpevn katd 60-
90% amobidel looSUvaun oto 1/10 ™G oUVIBTWHEVNG
nuepnoLag 6omg LBOUTIPOPEVNG YIX TNV avaKoV@LoT)
Tou TIOVoU o€ evijAikes. To 2005 o Beauchamp et al., £8et-
Eav TN oAgokavBaAn avaotéAdel Tnv COX -1 ko COX
-2 kata 41-57%, evw n Boumpoévn katd 13-18%*. H
0Ag0KQVOAAN AVAOTEAAEL TNV TTAPAYWYT| TNG TTPOCTA-
YAavSivnc E2 (PGE2), kaBw¢ ko tnv AelToupyia TG ouv-
Betdong Tov o&eldiov Tou adwtou (NOS) kat Tou TeEAKOU
Tov mpoidvtog, NO, (oTo apBpkd uypd), Tov epmAéko-
VTOL ETONG 0TI PAEYHOVT). Z€ TEPAUATIKI QAEYHOVY
1 0Ag0KAVOGAN KL TA TTHPAYWYA TNG EAATTWVOUV TNV
ékppaon g emaywyung NOS (iNOS) og kOTTOpa Xov-
Spwv. H oAgokavOaAn Tapouotddel yaunAr KuttapoTo-
ELKOTNTH 0€ OXEOT LUE TA U] OTEPOELST) AVTLPAEYHOV®-
&1 (NSAID) 6Tiw¢ Ta TTapdry wyo TOU TIPOTILOVIKOU 0EE0G
(.. Boumpo@évn)?. TIiBavov va amotedel apetnpla
Yl oUvBeom véwv NSAID ywplg avemBuunTeg evépyel-
6. daivetal va evepyoTolel TOUG SLAOVG KATIOVTWY
TRPA1 (Transient receptor potential cation channel,
subfamily A, member 1) éTtw¢ kot (Poumpoévn?. H
0AEOKAVOGAAN avaoTEAAEL TNV TIPOKAAOVEVT ATTO AL-
mooaxyapites (LPS) mapaywyr NO o€ KUTTAPOKOAAL-
EPYELEG LOKPOPAY WV, XWPIG VA ETNPERTEL TN PLWOUOT-
TA TWV KUTTAPWV. EMmAL0V avacTéAAEL TNV EK@paoT)
Twv MIP-1a ((Aeypov®ENG TPWTEIVI LOKPOQAYWV) KOt
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IL-6 (tvtedevkivng-6) kaBwe ETTIOTIG KOL TNV TIPWTEWVIKN
oUVOeoT, KaL ot Tot XOVSPOKUTTOPN KL T LOUKPOPA-
ya. H oAeokavBdAn avaotéAdel emiong v IL-1B, TNF-a
KoL v mpwTeivikn oVvBeon GM-CSF (granulocyte
macrophage colony-stimulating factor) am6 Sieyepue-
Vo pakpo@aya péow Atmooakyoapttwv (LPS)?728, Tédog
Slamot®ONKeE O6TLN 0AgoKAVOAAN elvarl tkavr) va EAaT-
TWOEL TNV CUCCWPEVOT B-apPUA0EISOUG TIOU EPTIAEKE-
Tot ot vooo tovu Alzheimer, peéow avénong g P-yAv-
KOTIPWTELVNG KL EVEPYOTIO 0T TOU UTIOSOXEQ XAUNATG
TukvoTTag Attompwteivng -1 (LRP1) mov @aivetatva
OUVTEAOVV TNV ATIOUAKPLVOT] TOU AUUAOELS0UG aTtd TOV
eyképoro?. Ipdoata edeiyn 6Tin odeacivn, oexoipt-
50156, avaAoyo NG 0AcokavOAANG, avaoTEAAEL TO pe-
TATPEMTIKO €viupo TG aryyeloTaoivng I Tpog ayyelota-
olvn I (MEA) cAAG kot aokel avaaTaATikn §pdoT 6Toug
StxvAoug Ca*+0,

H eAevpwmaivn éxel avTiTEPTAGIKY, AVTIAPPUOWIKT,
QVTIETIATTITIKT), AVTIOEELS WTIKT, UTTOATILS ALpLLKT) Spdom
KOL UEAVEL TNV ALPUATWOT) TWV OTEPAVLAiwV?23036, T
in vitro peAéteg Seiybnke 6TL AvaoTEAAEL TOUG SLOAOUG
Ca**. € KUTTOPOKOAALEPYELEG TIAPATNPT|OTKE ATOTITW-
OT] KOPKIVIKWV KUTTAPWV TOV TPUYNAOU TNG U Tpag.
[Tapouotalel KUTTAPOTOELKT) SPACT] KAL AVAOTEAAEL TOV
ToAAamAacLaouo ¢ Leishmania®.

Ta @awolikd Tapaywya g eALdg Spovv euvoika
OTOV KAPKLVIKO TTIOVO, 0€ GUVSVAONO UE TN pHop@ivy,
HELWVOVTAG TNV AVATITUEN avoxT§ ot Hop@ivn. Omwe
éxeLSeytel oe TElpApaTA o€ ETPVES, 1) LOPOEV-TLPOGO-
AN ko eElevpwaivi, Adyw TG AVTIOEEISWTIKTG TOUG
Spdong, Seopevovy TG eEAeVBepeg pileg Tov TTapdyo-
VTOL KOTA TN XpOvLia Xopnynor Lop@ivng, epmodi¢ovv
™ viTpwon Tov oYNUATIOUO IMAOVIKIG SLaASEVON G Kat
aToKaBLoTOUV TN SPaCcTNPLOTNTA TNG LAYYAVIO-UTIE-
po&eldikn ¢ Stopovtdong, MnSOD3E, To edadAado Spa
TIPOOTATEVTIKA GTOV YAOTPLKO BAevvoyovo (1 kouta-
A ooUmog=15ml) el8kd o€ Tpwivr) ANYm, TP amd To
yevpa. EmmAgov éxel po@ikn a&ia kot evdeikvutal o
Loxva kot e&acBevnpuéva Atopa.

To éuBpacpa Twv EUAAWY TG EALAS KL TO EAALOANS0
SLEPELVWOVTAL WG TIPOG TNV TIPOCTATEVTLKY TOUG Spaam
EVAVTL TNG ELPAVIONG KapKivou3**, Ttn Aaikn latpikn
XOPTYELTAL YLX TNV AVTIHETWTILON PEVUATIOU®Y KAL OU-
pu s apBpitidag. (g YALoXpavTiKO HEGOV EXELKOAT) UTIO-
KTk Spdon. Apa evepyeTikd oo Enpo Seppa.

X Meobyelo ta @UAAQ TNG EALAG X P CLULOTIOLOVVTOIL
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WG AVTWTEPTATIKAG KAl SLOVPNTIKA AAAA KL WG UTIO-
YAUKOQUULKG, OVTLUTUPETIKA KO OTIAOUOAVTIKG. ETimAE-
0V TO EAALOANB0 XPTOLUOTIOLEITAL WG SLKAVTIKO HEGOV
EAPUAKWV KAl o€ KekaBappévn popen oty Tapa-
OKEVT] TIAPEVTEPIKWOV LOPPWV. TNV TPOPIKY aAvai-
S XPNOLUOTIOLELTAL WG GUVTNPTTIKO TPOPIHwWY, 6T
(POPHAKEVTIKY 0N Blopmyavio KAIAAVVTIK®V, apwa-
ToTotela Kal koounToAoyia (pupodoyeia apyodTn-
ToG- cAdBaotpa Kot apVBaAAoL) 0TV Tapaywyn oa-
TOLVVLOU, WG PWTLOTIKO PEco (AUxVoL), dAAA KoL oTNV
Bupoodeyia.

[MapdAeg TIg ca@els eVSEIEeL§ YIa TNV TTPOGTATEVTL
K1 6pAoT) TWV @ALVOAK®OV TTAPAYWOYWV TNG EALAS Kat
™G eEAevpwmaivng Sev £xel cuotabel povoypapia otV
Evpwmaikn ®appakototia, oute caeis evdeilels amod
v European Scientific Cooperative on Phytotherapy
ESCOP.Qotoo0 £xeL ykplon amd tov Eupwmakd Opya-
viopo Gappakwv, EMA, 1 akévn @UAAwV (20% eAsvpw-
Totvn) yloe v mapaokeun KaAALVTIK®OV. Exel éveltn
WG TAPASOCLOKA PAPUAKO KoL avaepeTal otV Eupw-
Tk PappakoToLx WG TTPOIdV YA EPELVAL

AvemO0pNTEG EVEPYELEG

Hapampovvtainmies (99,8%) avemBOunTeS evépyel-
€6. Ta TTOPOOKEVACHATA EALAG TIOV TEEPLEXOUV EKYUALTUX
EUAAWV SV TIPETEL VAL XOPTYOUVTAL OE AOOEVE(G IE YO-
AoABiaon, SLOTLTTPOGyoLVY TNV ATIOPPAEN TWV XOANPO-
pwV eV 6oV 0BaApS Spa epeBloTIKE*. X yOpn Twv
avBEwv, amodiSovTal AAAEPYIKEG AVTISPACELS OTIWG PL-
vitildan Bpoyxkd dobuat? OLouxvoTepeg aAveTIOVOUNTESG
evépyeleg elvan Brixag (4,6%) kat (Atyyog (5,9%). Zma-
vix ava@epBnKav puodyieg kat ke@oroAyia (<5%). Ta
(PUAAQ Sgv TIPETIEL VAL XPTOLULOTIOLOVVTAL KATA TNV KUT)-
on kal yaAovyia, S10TLAgimouY oTo el ™G ao@arovg
XP1ong Tous.

Tuumepaopata

LUUTEPACUATIKA Ol EVEPYETIKEG LELOTNTEG TG EALAG
IOV £X0VV AVAYVWPLOTEL EUTIELPIKA (PAIVETAL VX UTIO-
otnpifouv ™ BeTIkn SpAcT TNV KAPSLAYYELXKT] AEL-
Toupyia. H xpnon ¢ o€ in vitro kat in vivo peAéteg
QTTOSEIKVUEL EVVOIKT| TTOAVGLGTNUATIKY 8pdon. QoTOo-
00 ATALTOVVTAL TIEPETAIPW UEAETES VIO TT) XPTOT) KA~
BLlEpWIEVWV TIAPACKEVACUATWY ATIO TIPOIOVTA EALAS.
Méow Sataéewv tov EMA,Tov Working Party on
European Union Monographs and European Union
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List (MLWP) kot TG EMLTPOTING QAPUAK®WVY QUTLKNG
mpoérevong EQDII yix ta mapadoolaka @apuoka
(PUTIKNG TIPOEAEVONG, EXEL avayvwploBel | @appa-
KOAOYIKQ TPLTAN Tl Spactnplétnta (SloupnTiko,
UTIOTUOLKO, UE NTILX AVTIVTIEPXOAN O TEPIVALULKT Spa-
on) .TeAikd n eAld Ba putopoVoE va elval amodeKT
WG TTAPASOGLAKO PUTIKO QAPUAKEVTIKO TIPOTOV OE

Olea europaea L
from myth to traditional
herbal medicine

Andreas-Nikolaos Dafnis,
Konstantina-Eleni Karamanli,
Christine Tesseromatis*

Dept of Pharmacology Medical School
Uni Athens, M. Asias 75 Athens-Goudi 11527

Summary

The olive tree (European olive tree, Olea europaea
L) isatree of the family of Oleaceae, widely known
in Mediterranean countries. The fruit (pericarp
and kernel) is the source of olive oil. The leaves, the
fruit and the oil contain phenolic compounds and
derivatives, mainly oleuropein (oleuropein) and
hydroxytyrosol (3,4-dihydroxy-phenylethanol).
Additionally, in the leaves extract some other
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TANOWpa aoBeveL®V dTIwG KApKiVOG TOU HaoToU Kal
TIOXE0G EVTEPOV, KAPSLOTIADELES, K.&. X€ TEPITITWOT)
OLWG amovoiag SeSoUEVWV CUUP®VA LLE TNV LATPLKN
TIPAKTLIKI], CUVIOTATOL VX UMV XPTCLULOTIOLOVVTAL (PU-
TIKQ PAPUOKEVTIKA TTPOIOVTO TIOU TIEPLEXOVV TA (PUA-
Ao NG EALAS KATA T SLAPKELX TNG KUT|OM G KoL TNG Y-
Aovyiag®.O

3,4-diydroxyfainylesteres glycosides and
flavonoids have been isolated, mostly of rutin and
luteolin>®. Olives contain very few carbohydrates
and are a rich source of monounsaturated fatty
acids (oleic acid). They are rich in vitamin E,
(mixed tocopherols).. The olive tree is known
from ancient times. Given the important role the
olive tree played throughout the centuries in the
daily life of Mediterranean people and especially in
Greece, its branches, fruit and olive oil, the “juice”
of the olive tree, have a symbolic character and
possess an honorary position in various activities
in the life of the population both in a religious
and a social level (The winners of the Olympic
Games were given olive leaves as a trophy). Its
numerous active ingredients play a defining role
in pharmacological effects and in its importance in
clinical practice e.g. atherosclerosis, hypertension,
inflammation, cosmetology etc. Its side effects
are mild and relatively rare without serious
consequences for the organism.

4.  Ventris M. (1950) The languages of the Minoan
and Mycenaean civilizations: mid-century report.
London: Michael Ventris

5. Ventris M. (1951). A preliminary analysis of the
language contained in the Mycenaean Archives
from Pylos in Messenia

6. Pliny the Elder, Natural History, Vol. XIII. Chap-
ter 2

7. Voudouri D., Tesseromatis C. (2015) Perfumery
from myth to Antiquity. Int. J. Cosmet. Sci. in press
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Néa ™¢ EAAnviknc Etalpeiac @appakoynueiag
News from the Hellenic Society of Medicinal Chemistry

Yrotpo@ieg TG EAANVIKYG
Etaipelag Pappoakoynueiag

H EAAnvikn Etaupeia appakoxnueiog ota miaioia g evioxuong vmoym@inv SI8aKTépwv avakovmVeL T
XOp1YNon pag vrotpo@iog yia Svo Siebvn cuvedpla:

e XXIV EFMC International Symposium on Medicinal Chemistry (EFMC-ISMC 2016) Maances-
ter, U.K. August 28 - September 1, 2016 http://www.ldorganisation.com/v2/produits.
php?langue=english&cle_menus=1238915829

e 21st European Symposium on Quantitative Structure-Activity Relationship Where Molecular Simulations
Meet Drug Discovery, Verona, Italy September 4-8, 2016 http://www.euroqsar2016.org

Hvumotpo@ia mepdapavel Ta ELGLTHPLA KoL TI GUUHETOXT OTA AVWTEPW CUVESPLA.

Ot evbiapepopevol vtoPm@Lot SI8AKTOPES KaAoUuvTal va VTIORAAOLY TIEPIANPELS, BLOYPA@IKE KoL ETILGTOAN
Tov emPBAémovTog kabnynt otov [pdedpo ¢ E.E.d. Kabnynti kbhplro Mikpd otn StevBuvon:
mikros@pharm.uoa.gr

1 otov Ipappatéa g E.E.® Emuk. KabBnynm k.®ovotépn ot Stevbuvon:

manolisf@upatras.gr

MpoBeopisg vtofoAnc:
28 deBpovapiov 2016 yia o ouveSplo EFMC-ISMC 2016

10 AmpiAiov 2016 yia to European Symposium on Quantitative Structure-Activity Relationship.

Ao tyv EAMAnvikn) Etawpeia @apuakoynueiag
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Nea ¢ EAAnviki ¢ ETapeiag @appakoynueiag
News from the Hellenic Society of Medicinal Chemistry

Yrnotpo@isg ywx to European School
of Medicinal Chemistry (ESMEC)

H EAAnvua) Etaipeia @appakoynpeiag yvwotomolel
TNV TPOCPOPA VTIOTPOPLWV aTo To Division of Me-
dicinal Chemistry of the Italian Chemical Society kot
v European Federation for Medicinal Chemistry ywa
™mv mapakoioVOnon tov Evpwmaikov ZyoAeiov ‘Eu-
ropean School of Medicinal Chemistry (ESMEC)’, To
omoio elvat iotomompévo amd tmv EFMC kot akAel
ToUG evlla@epopevous vomeiovg S18akTopes va
uTofdAAovv TEpIANYPELS Kal Bloypa@ikd cOUPWVA
LLE TO €VTUTIO IOV UTIAPXEL OTT OXETIKN LOTOOEA IS
(http://www.esmec.eu) pexpt 20 Maptiov 2010 pe
e-mail, SnAwvovtog wg Bépa "ESMEC Application’ ot
StevBuvon

Prof- Carlo De Micheli, Dipartimento di Scienze Farma-
ceutiche, Universita di Milano, Via L. Mangiagalli, 25
20133 MILANO (1), e-mail: carlo.demicheli@unimi.it
AkolovBe( To keipevo TG TPGoKANGNS

The Division of Medicinal Chemistry of the Italian
Chemical Society and the European Federation for Me-
dicinal Chemistry organise in Urbino, Italy, the 36th edi-
tion of the:

European School of Medicinal Chemistry (ESMEC)
EFMC Accredited School

June 26 - July 1, 2016 | Urbino, Italy

The Scientific Committee of the European School of Me-
dicinal Chemistry (ESMEC-Urbino) and the European
Federation for Medicinal Chemistry (EFMC) offer 13 (10
+ 3) scholarships for the participation to the XXXVI edi-
tion of the school, scheduled from June 26 to July 1, 2016.

The scholarships, covering the registration fee and
the full board accommodation, will be assigned to
PhD students enrolled in Doctoral Schools held in
one of the member countries of EFMC, excluding
[taly.

A Committee formed by Prof. Carlo De Micheli - Di-
rector of ESMEC-Urbino, Prof. Jordi Gracia -repre-
sentative of EFMC, and Prof. Marco Mor - member of
the School’s Scientific Committee, will carry out the
selection on the basis of the candidate scientific CV.

This year the scientific programme includes the fol-
lowing topics:

e Drug discovery: perspectives in the war on cancer
e Protein-protein interactions: Structures and
druggability

e New Avenues in Carbohydrate Chemistry

* Hot Topics

Applicants are invited to fill in the enclosed form and
to send it along with the CV, a motivation letter and
the abstract of the research project, preferably by
e-mail, stating in the subject box "ESMEC Applica-
tion" within March 20th, 2016 to:

Prof. Carlo De Micheli, Dipartimento di Scienze Farma-
ceutiche, Universita di Milano, Via L. Mangiagalli, 25

20133 MILANO (1), e-mail: carlo.demicheli@unimi.it

To find out more on the programme of this EFMC Ac-
credited School, we kindly invite you to visit the web-
site http://www.esmec.eu

A Facebook page is available at the following ad-
dress: https://www.facebook.com/esmecurbino
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Kawvotopeg Bepaneiec kaw pappaka yia tov Kapkivo

MeydaAn cuppetoxn otnv nuepida ¢ EPE oto mAaiolo
™ Haykoopiag Huépag Navolatplkng KATd TOV KAPKiLvou

IHtav 0oL TOUG €KEl pe Evav
Kol povadikd okomd, tnv
evnuépwon kat Bedtiwon tng
YvVwong oto medio g vavoiatpt-
KNG KoL TwV BEPATIEVTIKWV EQAP-
HOYWV TNG OTN MAXN KATA TOU
kapkivov. [Tavemotnpiakol, @ot-
NTEG, EPELVNTEG OAWV TWV Pab-
uidwv, watpoi, papuakoTtotof, Bi-
oAbYyoL, XnuKol, @uoikol katdAAol
epyalopevol otov kAGSo vyeiag,
OAAG Kot amAol ToAiTeG TANUUOPL-
oav Vv Tetdpt 3 defpovapiov
2016, To ap@Oéatpo touv Apetai-
€L0U VOOOKOUEIOV Yla VO TILpaKo-
Aovbrjoovv TV nuepida pe TitAo
«Navoiatpikn- Oykoloyia: Kawvo-
ToOUEG BepaTeieg Kal @APHAK YL
TOV Kapkivo Tov Tipaypatomon-
Onke ota miaiowx g Maykoout-
ag Hpépag Navoiatpikis katd tou
Kapxkivou».

Tnv ekdnAwon avolav pe ov-
VTOHOUG XALPETLONOVG 0 Av.
Ymoupyog Madeiag, kab. Kwv/vog
dwTtakng, o [Ipvtavng tou EOvi-
koU & KamoSiotplakov Mavet-
otnuiov ABnvwv (EKIA) ABava-
010G AnpudmouvAog, o AvtimplTavng
Tov EKIIA kat Tlpoedpog tng Epo-
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pelag twv [Mav/kwv Nocokopeiwv
Apetaielo kat Atywntelo Tewpyt-
oG IMoAvpevéag, o Koopntopag
¢ IxoAng Emotnuov Yyeiag
(EKTIIA) Evotpartiog Iatoovpng,
kat o Mpdedpog tng Pappakev-
TKN G ZxoAn g EKIA Mavayuwntng
Moapdxkog.

0 xUKA0G EPYAOLOV TNG NUEPL-
Sdag avolée pe tnv mapovoiaon
™¢ EAAnviknic Etapiag Navote-
xvoAoyiag otig Emotipeg Yyeiag
(EAENEITY) amdé tov AvamA. Ka-
Onynm omv latpkn ZyxoAn EKIIA,
Evotdfio Evotabomovio kat oAo-
KANPWONKE [LE TNV ELGTYNON TOV
Kadnynt) ®appaxkevtikng Te-
xvoAoyiag & Navo-texvoioylag,
AtevBuvt tov Epyaotnpiov tng
dappakevtikng Texvoloylag, oto

Tupa @appakevutikng tou EKIIA,
kat [Ipogdpov ¢ EQE, Kwv/vou
Agpétlov.

Na onpeiwdei 6tin nuepida Si-
opyavwOnke yLa tpitn ocvvexn
xpovid, amo tnv Evpwmaikn Te-
xvoAoywn MAateoppa yia t Na-
voiatptkn (European Technology
Platform on Nanomedicine,
ETPN) kat to Evpwmnaikd Ipo-
ypappa ENTRANS (Enabling
Nanomedicine TRANSIatin), oto
mAalolo ¢ Maykdopiag Huépag
Katda touv Kapkivou. Ipdkettat
YO LLA TIAVEVPWTIAKT §pdoT Tou
ETPN, Ttov TpaypatomoleiTal Tow-
TOYPOVA O€ TIOAAEG EVPWTIATKES
XWPEG UE OTAXO TNV EVNUEPWOT
kat TN BeAtiowon g yvwong oto
medio NG vavolaTpikig Kat Twv
EQAPUOYWV TNG GTNV UAXM KAT&
Tov kapkivou, Tdéoo o€ emimedo
Stdyvwong, 6oo kal Bepameiag. H
nuepida mpaypatomomOnke vd
™mv atyida tov EBvikol & Kamodi-
otplakov llavemomuiov ABnvwv
(EKIIA), Touv Georgetown Alumni
Club of Greece xat g E®E, pe mv
amoKAELGTIKN Yopnyia tng ZITA
GROUP.
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NANOIATPIKH - OTKOAOTIA

Kawvotopeg Bepaneieg kat pdppaka yua tov Kapkivo

Mpoypappa kot OpUANTEC

Mpoedpeio
10.00 mtp - 13.00 pp - K. ZovAwwtng, Emk. Kabnyntg, llav/pio [ledomovvioov
- Kwvotavtivog F'apdikng, @appakomordg MSc, Ph.D.

IpoAoyog - XaipeTiopol *
- IpYtavng EBvikov kat Kamodiotplakov Mavemiotnpuiov ABnvaov
- Koountopag ZxoAns Emotnpwv Yyeiog
- Tpodedpog latpukng LxoAng EKITA
- Ipoedpog Papuakevtikng LyxoAng EKITA
10.00 mp - Ymovpyog Madeiag
- Ymoupyog Yyeiag
Tevikog Ipappatéag Epevvag kot Texvoloyiag
[p6edpog EBvikov Opyaviopot ®apudxwv (EOD)
Exmpdéowmog ETPN
* Exouv pookAnBOel

Mapovoiaon g EAAviki¢ Etapiag Navoteyvoloyiag otig Emotpeg
11.00- 11.10 Ttp. Yyelag (EAENEITY) E. I1. Evota@dmoviog, Avamd. KaOnyntrig, latpixii ZyoArn
EKIIA

Ev@un] vavooue T HaTa X0p1)y1 oG AVTIKAPKIVIKOV @apudkwv. [lov
11.10 - 11.25 Ttp Bplokopaote oNuepw;
N. [lintma, MetadiSaktopikn) Epsvvitoia Tunua @apuakevtikris, EKIIA

Axadnpaikn Epsuva:

PaSL0eTIONHAOHEVA VAVOOWUATISLX WG TIAPAYOVTEG SUTTAN G ATIELKOVL-
oTIKNG tkavotntag, yta SPECT/MRI kat PET/MRI e@apuoyég

1. Mov {1y, Epevvijtpia B, YrevOuvn tov Epyactnpiov Padioxynuikdv Mele-
twv, EKEDE Anudkpitog

11.25 - 12.30pp Nayorsxvoloylxﬁ (f'rtouévu’(m KOL HOPLAKOG XAPAK TN PLGROG KUKAOPO-
POVVTOV KAPKLVIK®V KUTTAPWV
M. Ta{oVAn, Emik. KaOnyntpia, latpikn Xyoin EKIIA

'E€umtveg u8poyédeg yia atotedeopatikn xopnynot Gemcitabine ywx t
Oepameia TOV TAYKPEATIKOV Kapkivoy
E. latpov, Kabnynti, Tunjua Xnueiag, EKIIA
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[Mpoypoappa Kot OPUANTEC e

0 poAog TV BLOTATPLKNG UNXAVIKTG TN)G BAGLOUEVIIG GTA VAVOOWUATI-
Swx peta@opac pappdkwv (ametkovion, vmepOeppia k.A..)
I’ Aovvtog Emik Ka6ny, Tunua Bioiatpikiic Texvodoyiag, TEI ABrvag

ZUVoAQ VAVOS WA TIS LV KAL 1] TTPOOTITIKY] XP101)G TOUG YLX TV avi-
XVELVON KapKivov

12.30 - 12.50 pp A. Toovkalds, KaOnyntig, Zy. Epapuoou. Mabnuatikav kat ®vowkwv Emiotn-
uwv tov EMII

Navo-opoetd1) vs Broopoetdn), yevoonua, Nopo0etiko miaioto otn xpron
VAVOTEXVOAOYLK®V TIPOIOVT®WVY

K. Aspétdos, Kabnyntric @apuakevtikic Texyvoloyias & Navo-teyvotoyiag,
AtevBuvtri¢ tov Epyaotnpiov the Papuakevtikiic Teyvodoyiag, Tunjua @apua-

kevTikni¢ EKIIA
12.50 - 13.00 pp Epwtnoels - Zupumepdopata
13.30 up Ka@ég - EAeiBepn curjtnon Kot evipuépwaon
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NOVEMBER 15-18, 2015 REHOVOT, ISRAEL
6th EFMC International Symposium on Advances in Synthetic and Medicinal Chemistry (EFMC-ASMC'15)

http://www.efmc-asmc2015.org

3 ®PEBPOYAPIOY 2016 A®HNA
Navoiatpikn - Oykoloyia
Kawotopeg Oepameies kat (pappoka ylo Tov Kapkivo

MARCH 14-15, 2016 LONDON UK

HPLC Congress 2016
International Conference and Exhibition on HPLC and Chromatography Techniques

http://hplc.conferenceseries.com/call-for-abstracts.php

APRIL 24-27,2016 OESTGEEST (NEAR LEIDEN), THE NETHERLANDS
12th EFMC Short Course on Medicinal Chemistry: Modulation of Enzymes; Epigenetics and Beyond

http://www.ldorganisation.com/v2/produits.php?langue=english&cle_menus=1238916175&cle_
data=1360153452

JUNE 13-15, 2016 THE MARMARA HOTEL, ISTANBUL, TURKEY
EUFEPS Annual Meeting: Clinical Outcome and Regulation of Advanced Drug Delivery Products

http://eufepsannualmeeting.org/

MAY 15-19,2016 CAMERINO, ITALY

33rd Camerino-Cyprus Symposium : "Receptor Chemistry: Reality and Vision"

http://www.unicam.it/farmacia/symposium/welcome.htm

JUNE 26 -JULY 1, 2016 URBINO, ITALY
European School of Medicinal Chemistry (ESMEC) EFMC Accredited School

http://www.esmec.eu/
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JULY 6-8,2016 CAEN, FRANCE

52nd International Conference on Medicinal Chemistry

http://www.rict2016.org

AUGUST 28 - SEPTEMBER 1, 2016 MANCHESTER, UK
XXIV EFMC International Symposium on Medicinal Chemistry (EFMC-ISMC 2016)

http://www.ldorganisation.com/v2/produits.php?langue=english&cle_menus=1238915829

SEPTEMBER 4-8, 2016 VERONA, ITALY

21st European Symposium on Quantitative Structure-Activity Relationship
Where Molecular Simulations Meet Drug Discovery

http://www.euroqsar2016.org

SEPTEMBER 21-23,2016 RIMIN]J, ITALY

SSPA (Summer School on Pharmaceutical Analysis) Advanced Analytical Methodologies
for Biotechnological and Biological Medicinal Products

http://users2.unimi.it/SSPA/
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ENIAEFMENEZ MAHPO®OPIEZ A TO ARCOXIA®

Ta kATwB1 amoTENOUV AMOCTIACHATIKEG TTANPOPOPIES K TNG TIEPIANYNG
XAPAKTNPICTIKWV Tou TTpoiévTtog(MXM).

Mptv tn cuvtayoypd@non tou ARCOXIA®, cupBouleuBeite Tnv mAripn mepiAnyn
XOPOKTNPIOTIKWY TOU TTPOIOVTOG .

H amégaon yia va cuvtayoypagnBei évag ek\ekTikdg COX-2 avaoTtohéag Ba mpémet va
Baci{eTal oTNV EKTIUNGCN TWV CUVOAIKWVATOUIKWVY KIVEUVWY TOU 00BgvoUG.

Emeidn ot kivduvol yla 1o kapdiayyelakd cUOTNHA HE TNV ETOPIKOEIUTTN UTOPEi va
auénBouv pe Tn §6on kat tn Sidpkela TNG EKOBEONC, TTPEMEL VA XOPNYEITAL N XAUNAOTEPN
AMOTENECHATIKA NUEPHOIA SOoN yia TN iKpdTePN Suvarr Sidpkela Bepareiag.

To ARCOXIA® SiatiBetal o€ 4 S1aQOPETIKEG TTEPIEKTIKOTNTEG.

NEA ENAEI=H: 90 mg, Na ™ pikprig Sidpketag Bepameia pétplou movou mou oxeTileTat
HE 0SOVTIATPIKI XELPOUPYIKN EMEUBAON (LEyIOTN SIAPKELD XOPYNONG 3 NUEPEC).

Avtevéeigeic:
. loTopIKO UTTEPELAIOBNGIaG 0TN SPACTIKI OUGIA 1) OE OTIOIOSHTIOTE £KSOXO.
. Evepyd memtikd €NKog 1) evepyr alpoppayia amod To YOO TPEVTEPIKO

. AoBeveig Tou éxouv mapouaidoel Bpoyxdomacpo, oeia pvitida,
PIVIKOUG TTOAUTTOSEC, AYYEIOVELPWTIKS 0idNHa, KViSwaon,avtidpdoelg
AANEPYIKOU TUTTOU LIETA TN XOPHYNON AKETUAOCAMKUAIKOU 0&€og i} MZAD,
oupnephapBavopévwy Twv avactoléwv COX-2 (tng KukAoo&uyevaongc-2).

. Kunon kat yahouyia.

YoBapn nmatikri Sucerroupyia (aABoupivn Tou opou < 25 g/l i

BabuoMoyia Child-Pugh > 10)

NpoodloptoBeioa Tiun kdBapong kpeativivng <30 ml/min.

MNaudid kat épnPot nAikiag pikpdTEPNG TwV 16 ETWV

DAeypovwSNG vOOOG TOU EVTEPOU

Tupeopntikn kapdiakn avendpkela (NYHA 1I-IV)

AcBeveiG pe umépTaon, ot omoiol £X0VV EUPEVOUTES AUENUEVES TIUES

apTNPEIAKNG Tieong mavw améd 140/90 mmHg kat ot onoieg Sev éxouv

eNeyxOEl EMaPKWG.

. Alayvwopévn IoXaIIKr KapSlomdBela, ePIPePIKN apTnEIoTABEia Kay' iy
QAYYELQKT] EYKEPANIKT VOOOC.

E181kég mpogidomotnoelg Kat IS1aiTeEPEG TPOPUAGEELS KaTd T Xprion:

Enidpaon oto yaotpevtePIKO

‘Exouv mapoucoiacBei oe aoBeveic mou ENaBav ETOPIKOEIUTTN EMMAOKEC TOU AVWTEPOU
YOOTPEVTEPIKOU CUOTHUATOC (S1ATPATELS, KN 1 aloppayie (AEA), HEPIKEG amd TIG
omoieg 0driynoav og Bavatn@dpo anoTéAecua.

JuvioTtdtal mpoooyr| Katd T Bepaneia aoBevwv mou gival o€ peyalitepo Kivduvo
V0 TTOPOUGCIACOUV YAOTPEVTEPIKEG EMMAOKEG Le MZAD: nAKiwpévol, aoBeveic mou
AapBdvouv kamoto Ao MEZAQD 1 akeTUAOCAAIKUAIKO 08U TauTdxpova ) acBeveig e
TIPONYOULEVO IOTOPIKO YAOTPEVTEPIKIG VOOOU, OTIWG EEEAKWON KAl YOOTPEVTEPIKN
aipoppayia. Yrdpxel mepatépw avénon Tou KIvEUvou eUAviong avemduunTwy
EVEPYEIWV TOU YAOTPEVTEPIKOU (YAOTPEVTEPIKN EEEAKWON 1) AANEC EMIMAOKEG amd TO
YOAOTPEVTEPIKO) OTAV N ETOPIKOEIUTN AaUBAVETAL TAUTOXPOVA HE OKETUNOGAAIKUAIKO
08U (aKOuN Kalt o€ XauNnAég SO0EL).

Kapdiayysiakég emdpaceig

Ot KAIVIKEG LENETEG UTTOSEIKVUOUV OTI O EKAEKTIKOI avaoToAeig Tng COX-2 w¢ katnyopia
PAPPAKWY prTopel va oxeTiCovtal pe augnpévo Kivéuvo BpopBwTikwy emelcodiuv
(181aITépwC Eppaypa Tou puokapdiou Kal ayyelakd eyKeQAAIKO EMEICOSI0) O€ oxéon
LUE TO EIKOVIKO QAPUOKO Kal HEPIKA MZAD. Emeidny ot Kivduvol yla To KapSilayyeloko
oUOTNUA PE TNV ETOPIKOEIUTN pmopei va augnBouv pe n §6on kat tn Sidpkela Tng
€kBeong, mpémel va xopnyeital n XAUNAGTEPN AMOTEAECUATIKA NUEPROLA SO0N yia Tn
HiKpOTEPN Suvath Sidpkela Bepaneiag. H avdykn Tou aoBevolq yia CUMMTWHATIKN
avakoU@IoN Kal N armdKplon oTn Bepareia MPEMEL va EMaveKTIMATAL TIEPLOSIKA,
181aitepa oeaoBeveic pe ooteoapBpitida. Ot aoOEVEIG Ue ONUAVTIKOUG TTAPAYOVTES
KIVOUVOU yla EUPAVION KAPSIayYEIOKWY CUMBARATWY (TT.X. UTIEPTach, urepNimdapia,
oakxapwdng StapATNG, Kamviopa) mpémel va avtipeTwrti(ovtal BepameuTiké e
ETOPIKOEIUTTN LOVO PETA amd TTIPOCEKTIKN EKTIMNON. Ot EKAEKTIKO{ AVOOTOAEIG TNG
COX-2 6gv UITOPOUV VAl UTTOKATAOTAOOLV TO AKETUAOGAAUKINKG 0&U yia Tpo@UAagn
kapdiayyelakwv OpopBoeuBoAKwbv MaBRoewv Adyw ENEWPNE aVTIAILOTIETANIOKAG
Spdaonge. Emopévwe, n avtiaipomeTahakr aywyr) Sev mpémel va SlakdmreTal.

Enidpaon otn veppiki Aertovpyia. O veppikég mpooTtaylavdiveg ivat Suvatov

va mai{ouv avTIpPOomMoTIKG POAo 0Tn Slatripnon Tng veppikng Sinbnong. MNa

auTdV To AOyo O KATAOTACELG EMPBAPUHEVNG VEPPIKAG SINONONG, N Xoprynon tng
ETOPIKOEIUTNG UITOPE( VA TIPOKANEDEL HEIWON OTO GXNUATIOUO TWV TTPOCTAYAQVSIVWY
Kal SEUTEPOYEVWIG LEIWON TNG VEPPIKNG AUETWONG KAl WG €K TOUTOU va 08nyroel og
nepaITépw emMPBApLVoN TNG VEPPIKIAG Aertoupyiag. Ot aoBeveig mou gival o€ peyaiTtepo
KivOUVO €V TIPOKEIUEVW, ElVal EKEIVOL PE TIPOUTTAPXOUTA ONUAVTIKY EMPBApUVON TNG
VEPPIKNAG AEITOUPYIAG, LN OVTIPPOTIOUHEVN KAPSIAKT AVEMTAPKELD 1 Kippwon. e
QAUTOUG TOUG a0BEVEiG TTPETEL va TIAPaKOAOUBEITAL N VEPPIKNA AstToupyia.

Karakpdtnon vypwy, oidnpa kat unéptacn. Omwg Kat Pe AMNa @ApUaKa Tou
avaoTENOULV Tn oUVOEoN Twv PooTayAavSviv éxel TapatnEndei Katakpdtnon
UYPWV, 0idnpa Kat urépTaon o€ aoBevei Tou ehapBavav etopiko&iumm. Mpémet va
Sivetal Mpoooyr 0TouG A0BEVEIC e TTPONYOUHEVO IOTOPIKO KAPSIOKIG AVETTAPKELAG,
SuoAetToupyia TG apIoTEPAS KOINOG 1 UTTEPTAON KAl O ACOEVEIG pe TPOUTTApXOV
oidnua omolacdrimote AMNG artiohoyiag. Edv mapatnpnBei embeivwon tng KAVIKAG
KATAOTOONG QUTWVY Twv aoBeviv Ba TIPEMEL va YivovTal amapaitnTol EAeyxol Kat v
XPElaoBEi pumopei va Stakomei n eTopiko&iumn. H eTopiko&ipmn pmopei va oxetietat

He mmo ouxva pgavi{opevn kat cofapr uméptaon évavtt AMwv MXAD Kat EKAEKTIKWV
COX-2 avacTtoléwy, 181aitepa o€ peyaheg SOoelC. MNa autd To Adyo, Ba mpénel va Sivetat

151aiTEPN TTPOCOXT TNV TAPAKOAOUBNON TNG APTNPIOKAG TECNG KATA T SIAPKELX TNG
Bepaneiag pe eropiko&iumm. Eav n aptnplakn mieon augnBei onuavtikd, 1ote Ba mpémel
va An@Bei umdPn GAAn evalakTikr Bgpaneia .

Emdpaoceig oo fmap.

Avénoeig emméSwv TG apvotpavoepdong TG ahavivng (ALT) kat /i TG aomaptdung
(AST) (mepimou TPEIG 1 TEPICOATEPEC POPEC ATTO TO AVWTEPO PUGIOAOYIKS OPIO) EXOUV
avapepOei o€ TEPITOU 1% TwV A0OEVWY TTOU CUHHETEIXAV OE KAIVIKEG LENETEG KOl OTOUG
omoioug XopnynOnKe yla Sidotnua péxpt éva £tog eTopiko&iumn 30mg ,60 kat 90 mg
nuePNoiwg.Edv kamolog acBevig ppavioel CUMMTWHATA Kat/r) onueia Tou Seikviouv
nmatikr) SUCAEITOVPYIQ, 1} KATAYPAPE] KATTOLA LN QUGIONOYIKT| EpYACTNPLOKH
Sokipaoia TnG NMATIKNAG AelToupyiag, TOTE 0 aoBevng TPEmel va mapakohouBeitat
oTevd. EQv eppavioBolv onueia NATIKAG avemapKelag, 1 €av e§akolouBoulv va
KOTAyPA@POVTaAL LN PUCIONOYIKEG TIHEG TWV EPYOOTNPLAKWY SOKIUACIWV (TPEIG POPES
TAVW amd TO AVWTEPO PUCIOAOYIKS OP10), N ETOPIKOEIUTN Ba Tpémel va Slakomei.

levikég

Edv katd tn Sidpkela Tng Bepaneiog o1 aoBeveic mapoucidoouv embeivwon Tng
AELToUpPYiag OMOIOUSHTIOTE OPYAVIKOU CUCTHATOG TTOU avAPEPBNKE TTapaAavw,
TipEmeL va An@BoUv KatdAAnAa pétpa kat va e€etacBei n Stakomm tng Bepaneiag

pE eTopIKOEIUTN. Mpémel va ugioTatal KATAAANAN [aTpIKh TapakoAouBnon étav

N €T0PIKOEIUMN SideTal 08 NMKIWUEVOUG KAl O A0DEVEIG e VEQPIKA, NTATIKN, iy
kapdiakn Suchertoupyia. Mpémel va Sivetat 1Slaitepn mpoooxr 6tav yivetal évapén
NG Bepaneiag pe eTopiko&iurmn oe acOeveiq pe apudatwon. ZuvioTtdrtal n evuddtwon
Twv acBevwv mpv TNV évapén tng Beparmeiag pe eTopiko&ipmn. Exouv avagpepBei moAy
onavia coPapég SepUATIKES AVTISPATELS, OPICUEVEG Ao TIG OTToiEG Bavatn@OpEg, Tou
nephapBavouv amo@oMSwTikn deppatitida, cuvSpopo Stevens-Johnson,kat TogIkn
€MOEPUIKN VEKPOAUON OE OXEDN HE TNV XPron Twv MZAD Kal OPIOHEVWY EKNEKTIKWY
avactoréwv COX-2 katd tn Sidpkela mapakohouBnong uetd tnv Kukhogopia. Qaivetat
oT1 o1 aoBeveic Slatpéxouv LPNAGTEPO KIVOLVO yla EUPAVION TETOIWV avTISPACEWY
oTnv apyn tng Bepameiag 6mou n évapén tng avtidpaong AapBdvel xwpa, oTnv
TAEIOVOTNTA TWV TTEPUTTWOEWY, H€CA OTOV TTPWTO prva Bepaneiag. Exouv avagepOei
oofapég avtidpaoelg unepevatodnaiag (6nwg avagulagia, kal ayyelooibnua) oe
a0Beveic mou AapBavouv etopikoiumn. Mepikoi ekAeKTIKO{ avaoTolei tng COX-2
€xouv OXeTIoOEl e au§nuévo kivouvo Sepuatikwv avtidpdoswv oe aoOEVEIG pe
10TOPIKO PAPUAKEUTIKAG OANePYiag KABEe TUTou. H xopriynon Tng eTopiko&ipmng Ha
TIPEMEL va SIOKOTTEL JE TNV TTPWTN EUPAvion Seppatikol e§avonuatog, BAABNG Tou
BAevvoydvou, 1 omoloudrimote AAou onueiou unepguaiodnaiag.

H etopiko&iumn pmopei va KaAOPeL Tov TTUPETO Kat AMNA CUUITTWUATA TNG PAEYHOVNG.
Oa mpénel va Sivetal mpoooyr dtav cuyxopnyeital eTopiko&iumnn pe Bapeapivn ry
AN\ amé TOU OTOUATOG XOPNYOUHEVA avTIIINKTIKA H Xprion TG ETOPIKOEIMMING, OTTwg
Kal KABE POPUAKEUTIKOU TIPOIOVTOG TTOU gival yvwoTo OTI avaoTENNEL T oUvOeon
KukAoo&uyevaong / mpootayAavsivng S€v GUVIOTATAL GE YUVAIKES TTOU TIPOGTTIABOUV va
OUN\GBouV.

Ta Siokia ARCOXIA mepiéxouv Aaktoln. AcBeveic pe omavia KAnpovouikd mpoBAfipata
Suoavediag otn yohaktaln, pe ENewpn tng Lapp Aaktaong i Sucamoppoenon tng
YAUKO{nc-yahaktolng Sev Ba mpémel va Aapavouv auto To GApHaKO.

AvemOUuNTEG EVEPYELEG

Ot akdAouBEeC avemBUUNTEG eVEPYELEG avVaPEPONKAV OE KAIVIKEG LENETEG OE TTOOOOTO
peyaAutepo amnd To placebo, oe aoBeveic pe OA 1y PA, xpdvia xapnAr oogualyia, i
aykulomoinTikr) ommovSuAiTida, mou eEAduBavav aywyn He etopiko&ipumm 30mg, 60 mg
11 90 mg ya didotnua éwg 12 eRSopadeg fi Katd o mpdypaupa Twv pehetwv MEDAL
1 and TV eunelpia PETA TNV KUKAO@OPIa Tou @appdkou: oidnua/katakpdtnon
Slatapayéq (Tm.x. KOIAakd AAyog, HETEWPIOUAS, OmMOB00TEPVIKOG KaUooq) Siappola,
Suomneyia, Suopopia amoé To EMydoTpIo, vauTia, EKKUpwo, EacBévion/konworn,
av€nuévn ALT, au§npévn AST.

ANNAemMSpAacelg pe GAAa QAPHAKEVTIKA TPOiGVTA

AVTUTNKTIKA ard TOU OTOUATOG: Z€ AToa 0TaBePOTOINUEVD, OE XPOVia Beparmeia pe
Bapeapivn, n xopriynon topiko&ipmn 120 mg nuepnoiwg ouvdéOnke pe mepimou 13%
avénon oto xpovo mpoBpouivng (International Normalised Ratio,INR).

AloupnTtikd, avactoAeic MEA Kat AvtaywvioTtéc T Ayyelotacivig Il: Ta MZAD
eVOEXETAL VA PEIWOOULV TNV MGPacn Twv SI0UPNTIKWY Kol GAWV aVTIUTIEQPTACIKWV
(POPHAKWV. € OPIOUEVOUG OODEVEIG LIE EMPBAPUUEVN VEPPIK AVETIAPKELD (OTIWE T
a00eveig pe apudatwon fi NNIKIwUEVoL aoBeveiG pe emPBapupévn VEPPIKN Aertoupyia)
n ouyxoprynon avaotohéa MEA rj avtaywviotr Tng Ayyelotacivng Il: pe mapdyovteg
TIOU AVACTENOULV TNV KUKAOOEUYEVACN MTTOpEi va 08nyroeL o Tepaitépw emdeivwon
NG VEPPIKNAG AetToupyiag, cupmephapBavouévng mbavrig ofeiag veppikrig
QVETTAPKELAG, N OTToia CLVABWCG Eival AVTIOTPENTA

AKETUNOOANKUAIKS 0&U: H eTopiko&ipmn pmopei va xpnotpomoindei Tautdxpova pe To
OKETUNOGAAIKUAIKO 08U o€ SAOEIG TTOU XOPNnYOoUVTal yIa TV KapSIayYelaKr Tpo@UAagn
(xapnAr §60n akeTUNOGANIKUAIKOU 0&€0C). MAVTWGE, N TAUTOXPOVN XOPHYNON XAUNANG
860nG AKETUAOCAANIKUAIKOU 0&£0G e ETOPIKOEIMMN UmopEi va o8nyroel o avénon Tou
PUBUOU EPPAVIONG TWV EAKWV TOU YOOTPEVTEPIKOU 1) GANWV EMIMAOKWV OE OXEON UE
NV Xprion Hovo eTopikogiummg

ANeC:

Te pehétec aMnAemidpaong pe dAa dpuaka, To ARCOXIA® Sev @avnke va €xel
ONMAVTIKA AMOTEAEOUATA OTN PAPHAKOKIVNTIKA TNG Mpedvilovng/mpedvi{odvng,
Aryo&ivne. H ketokovaldAn, évag 1oxupog avaotoéag tou CYP3A4, Sev gixe
onupavTikn KAVIKG emidpaon otnv epamag 660N GapUOKOKIVATIKA TNG
€TOPIKOEIUTING.

Mpwv tnv ouvtayoypdgenon Tou ARCOXIA, cupBouleuBeite Ty mepiAnyn
XOPAKTNPIOTIKWY TOU TTPOIOVTOG__



KINHTHPIA AYNAMH #

f@z‘ﬁmﬁM) MSD)
ME ENAEI=H KAI ZTON OAONTIKO NMONO?

To ARCOXIA® Twpa evbeikvutal kal yia T pikpne Sidpkaiac Bepansia Tou pETEYXEIPNTIKOD PETPIOU 0bovTIKOD MOvoL'

MNa T™n pikpnc Siapkelag
Bepansia Tov’

- 5

Meteyxeipnrikov
Métpiov OSovrikoi Mévou

90mg pia gopd TV NuEPa
péyiotn Sidpkeia 3 nuépec.

H andgon yud v suvbapeypogiii dve oistmb; (-2 avoetohiol B spéniivo BosilEse 21w (ntem o8 tuv devabix iy krvbivi o0 003evoie.
Aoauen; prRSIE{EL N AUTAE SO0 DUMaTUATE i KaE Evbeitn £ite bev Eyow Epgavion emnpdotim emorekeopamidena f Sev e audpn pekeeel, M-.um:uﬁmmuﬁm PR Y EONRETE
) Eunhinepn aneTelsopaTian ae i bio teu ARCONIA o 17 perpdnopn Suvamr Sidgena Sepaniiog.!

NMpaw T owvrayoypdgyon Tow ARCOKIA®, ovpBoukewdeive vy mepikngn yopaxtnpiomeoy vow mpoiévrog yio avrevbeifog mposionoifoeg, mpoguldbog

Ko avEmBORRTES EVEPYEIEC,

Suflucypoga: 1. Arooda GREPL

A BIAMNEZ= aE. siomuxana sarmarkon 5
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