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General

ACHAIKI ITATRIKI (Ach Iatr) is a peer-reviewed
journal launched in 1975 and constitutes the official
publication of the Medical Society of Western Greece
and Peloponnesus, which was founded in Patras in 1912
and, is the most long-lived Medical Society in Greece,
after the Medical Society of Athens. It publishes papers of
members of the Society. Contributions from non members
and international scientists are also welcomed. Papers
written in English language are particularly supported
and encouraged.

These articles deal with scientific developments from
all fields of medicine. The priority in acceptance of
manuscripts for publication is given for original, high
scientific and academic quality manuscripts. The journal
considers papers written in proper Greek language with
complete and detailed abstract, authors, departments,
key words, and correspondence details in English. The
first author of the paper accepted for publication should
understand that the Editorial Committee retains the right
to make corrections especially grammatical or syntactical,
which do not change the text of the manuscript, when
these are deemed necessary.

Peer review process

All articles submitted to the ACHAIKI IATRIKI, after
an initial assessment by the editors, undergo a thorough
peer review process utilising a double-blind system in-
volving two or more reviewers, before a final decision
is taken by the Editorial Committee.

Conflict of interest

The authors should disclose at the time of submission any
financial arrangement they may have with a company
whose product figures prominently in the manuscript
or with a company making a competing product. For
review articles or editorials, the authors should not have
any financial interest in a company or its competitor that
makes a product discussed in the article.

Informed Consent

Studies on patients or volunteers require ethics com-
mittee approval and informed consent which should be
documented in the paper.

Patient photos, name, initials, or hospital numbers,
should not be included in video footage, recordings,
written descriptions, photographs, and pedigrees unless
the information is essential for scientific purposes. In
this case, written informed consent for publication in
print and electronic form from the patient or relatives is
necessary. If such consent is made subject to any condi-
tions, the editorial committee must be made aware of
all such conditions. Written consents must be provided
to the editor on request.

Statement of Human and Animal Rights

In manuscripts describing human research the authors
must indicate clearly that all experimental procedures
were carried out in accordance with the ethical standards
of the responsible institutional committee for human
experimentation and with the Helsinki Declaration of
1975, as revised in 2000. When reporting on animal
research, the authors should also indicate that procedures
followed the institutional and national guides for the care
and use of laboratory animals.

Ethics

Manuscripts containing original material are accepted
for consideration for publication with the understanding
that neither the article nor part of the article has been
or will be published elsewhere before appearing in the
journal. (This restriction does not apply to abstracts;
published abstracts, however, should not exceed 300
words). If any of the manuscript’s figures or tables have
previously been published elsewhere, permission for
their use must be obtained from the copyright holder.
Accepted papers become the permanent property of the
Medical Society of Western Greece and Peloponnesus
and may not be reproduced in whole or in part without
the written consent of the Society. Statements and sug-
gestions published in manuscripts are under the authors
responsibility and do not reflect the opinion of the editor
and associates.

Types of papers
The journal publishes the following type of papers:

1. Editorials: up to 4 typed double spaced pages with
no more than 10 contemporary references. Editorials
are solicited by the Editor.
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2. Comprehensive Reviews: Up to 10 typed double-
space pages

3. Clinical or experimental papers: Up to 10 typed
double space pages

4. Case reports: Up to 6 typed double-space pages
with no more than 10 references.

5. “The general Practitioner”: Physicians, irrespec-
tively if they are in private practice or work in an
institution, are strongly encouraged to submit for
publication any interesting case or subject which he
has encountered in his everyday practice of unusual,
strange, peculiar or even humorous course and end-
ing, up to 5 typed double spaced pages.

6. Nursing and allied disciplines: Every scientist
working in nursing or allied sciences is encouraged to
submit papers of no more than 5 types double-space
pages.

7. Student and other news: medical students and
students of other health disciplines are also strongly
encouraged to submit thoughts, views or even sci-
entific work up to 5 typed double spaced pages.

ACHAIKI IATRIKI also publishes letters to the editor,
interesting images, scientific quizzes, vignettes and the
news of the society of western Greece and Peloponnesus.

Manuscript format

1. First page: Include a brief and descriptive title of
the article, the author’s full names with academic

. Second page: Include a brief, structured abstract of

no more than 200 words as follows: Objective and
background, methods, results and conclusion in case
of clinical or experimental articles. List 3-5 key words
for indexing.

. Following pages: Include introduction, material and

methods, results and discussion for clinical or experi-
mental studies. For case reports include, introduction,
report of the case, discussion, conclusion.

. Include any relevant table or figure.

5. The last page: Include numbered references in the

order in which they are cited in the text according
to the Vancouver system as the following examples.
Listing all authors when there are six or fewer; when
there are seven or more, list the first three names,
followed by “et al.”:

* Journal article: Zavras GM, Papadaki PJ, Kokkinis
SE, et al. Kounis syndrome secondary to allergic
reaction following shellfish ingestion. Int J Clin
Pract 2003; 57:622-624.

* Textbook: Hudson R. Cardiovascular Pathology, 1%
edition. Edward Arnold (publisher) Ltd, London,
1965; 1341- 1350.

» Book chapter: Opie LH. Mechanism of cardiac
contraction and relaxation. In: Braunwald E, edi-
tor. Heart Disease, 5" ed. Philadelphia: Saunders;
1997; 360-393.

degrees, hospital and academic affiliations and the Paper Submission
name, address, telephone, fax, and e-mail of the Submit papers electronically to the following address:
author responsible for correspondence. ngkounis@otenet.gr

PRODUCTION:

TECHNOGRAMMA ned

380, Messogeion Ave., GR-15341 Ag. Paraskevi, Athens, Greece

Tel.: +30 210.6000.643 - Fax: +30 210.600.22.95, e-mail: techn@hol.gr
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THE MEDICAL SOCIETY OF THE WESTERN GREECE AND PELOPONNESUS (IEDEP)

The Medical Society of Western Greece and Peloponne-
sus (IEDEP) resulted from the enlargement of the Patras
Medical Association, which is the most long-lived Medical
Society in Greece, after the Medical Society of Athens.

The Medical Society of Patras was founded in Patras
in 1912, aiming to provide further training for doctors,
engage its members in the discussion and scientific
study of public health issues, and build closer relations
among its members.

In 1969, it expanded to include physicians from neigh-
bouring Medical Societies (Aegio, Amaliada, Pyrgos,
Agrinio, Zakynthos and Cephalonia) changing its name
to Medical Society of Western Greece (IEDE). In 2003,
it expanded further to include all medical associations in
the Peloponnese, and was thus renamed as the Medical
Society of Western Greece and Peloponnesus (IEDEP).

From the very start, it set its objectives and activities
apart from those of the Medical Association (the medi-
cal union).

The IEDEP focuses mainly on the organisation of scien-
tific events (Roundtables, Meetings, Lectures, Confer-
ences, etc.) in Patras and periodically in other cities in
its jurisdiction.

Since 1975, the IEDEP publishes the peer reviewed
journal ACHAIKI IATRIKI, in collaboration with doctors

from the Peloponnese, other areas of Greece and abroad.

The IEDEP contributed significantly to the creation and
establishment of the Medical School of the University of
Patras (1975), with which it cooperates closely.

In 1986, it established the Medical Awards for Pathology,
Surgery, and the History of Medicine, while it recently
established a Primary Health Care Award.

In the same year, it undertook the initiative of establish-
ing a Museum of Medicine in the premises of the Old
Hospital of Patras; the project is still under construction.

In 1994, the IEDEP introduced the institution of the
Pan-Peloponnese Medical Congress, co-organized with
medical associations throughout the Peloponnese, and
held every two years with great success.

It has also introduced two other conferences, the Achai-
kes Imeres Pathologias (Achaia Medical Days) and the
Achaikes Imeres Chirourgikis (Achaia Surgical days),
every second year alternately.

In addition, throughout the year, in collaboration with
various specialties, departments and institutions, it organ-
izes many other scientific and social events and tours in
Greece and abroad, to allow its members to meet, com-
municate, and build close relations. It confers awards
to colleagues in its jurisdiction who have distinguished
themselves through their contribution to medical science.
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The IEDEP is based in Patras and is managed by a 13-member Board with a three-year term, elected from a single
ballot. The newly elected board 2016-2019, is:

3

Directors of the Medical Society of Western Greece and Peloponnesus
THE 13-MEMBER BOARD

President:

loannis Tsolakis, Vascular Surgery

Vice president:
Panagiotis Theodoropoulos, Medicine and Renal Diseases

General secretary:

Stavros Kakkos, Vascular Surgery

Assistant secretary:
Stelios Assimakopoulos, Medicine and Infectious Diseases

Treasurer:

Periklis Douzdabanis, Renal Diseases

Members:

loannis Douvas, Vascular Surgery

Helen Gelastopoulou, Public Health and Epidemiology
Charalambos Gogos, Medicine and Infectious Diseases
Nicholas Harokopos, Pulmonary Diseases

Nicholas Kounis, Cardiology

Toannis Lentzas, General Practice

George Panos, Medicine and Infectious Diseases

George Tsiros, General Practice

Past Presidents of IEDEP

Nikolaos Lagoumintzis (1975-1981)
Aristidis Ntontis (1981-1984)
Athanasios Diamadopoulos (1984-1990)
Spiros Papoutsakis (1990-1991)

Ioannis Karaindros (1992-1998)
Andreas Mitropoulos (1999-2004)
Sotirios Koureleas (2004-2006)
Charalambos Gogos (2006-2013)
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Tevika,

H Ayaixn Latpucy (Ay Latp) eivorl meplodikod pe kpi-
té¢ (Peer - reviewed journal) xou amoteAet to emionpo
neplodko g latpikng Etapeiog Avtikng EALGSOG kot
[Tehomovvioov. Anpocievel epyacieg Tov vVIToBAAlovTaL
oo To LEAT KO U WEAN TNG ETALPELOG.

O1 epyacieg apopohv OAeS TIG £101KOTNTEG TG loTpiknig
KOl EMAEKTIKA GUVOQEIG ETOTNLEG TOV GLUPAAAOLY
OTNV EVNUEPMOOT TAV® OTIS TeEAELTAieS EeAiEelg mov
aPOPOvV 611 Sdyvmaon, otny TpdAnym Kot ot Bepameio
TOV J10POPOV VOCHV.

Eién Epyaciwv

H AXAIKH IATPIKH $npociedel ta mo kGto &idn
EPYOCLDV:

1. ApBpa cvvtaéne: péypt 4 dSurhol S10.6THLOTOG doi-
KTOAOYPOQNUEVEG OeAidEC e péypL 10 ouyypoveg
BpMoypapikég maparounés. Ta dpbpa cuvtaéng
ypapovtol Le TpocKANon Tov Atevbuvton Zovtaéng.

2. Avackomoeis: péypt 10 doxtvroypaenuéveg oerideg
SmAov S10.6THHOTOG.

3. Khvikég kot melpapatikég epyocieg: péypt 10 da-
KTOAOYPOONUEVEG GEAIDES dITAOD S10.GTHLOTOG.

4. Evolopépouceg Tepmtmdcels: HEYpL 6 daKTLAOYPO-
eNUéVEG GeMOEG OITAOD dlooTpaTtog pe péypt 10
BpAMoYpapIKéS TOPATOUTES.

5. O Bepamevtig yroTpog: kdbe yiaTpog doyeto eGv
gpyaletor erebBepa 1 glval y1otpdg aGPAMGTIKOD
WpdLaTOG 1| Vvosokopeiov evBappivetat vo vtoPd-
A€l TPOG OMUOGIEVOT), EVOLPEPOVGES TEPUTTDOGELS
OV OVTILETOTIGEG OTNV Kadnpepvn tov pdén pe
aocvvnon, tepiepyn, anpdPrentn, Topacevn 1 aKoOUN
yrovpoptotiky eEEMEN. Méypt S daktvloypaenpéveg
c6eMdEC OUTAOD S10CTNHOTOC.

6. Noonievtikd kot dAAo: Emotipoveg amd cuvaeeic
emoTES VYEiog evBappvvovTaL Vo vITofdAlovy
epyaciec HEXPLS daKTLAOYPUPNLEVES GEAIDES STAOV
SOTAUATOG,

7. ®ovmrikd kon dAlo: Ot portntég g latpkng Kot
TOV OAOV TUNUATOV TOV ETIGTNUOV VYEiag evOap-
pOVOVTOL VO, VTOPBAALOVY GKEWELS, ATTOWELG OAAA KoL
EPYOOIES OO, LEYPL S SOKTVAOYPOUPNUEVEC GEAIDES
SumAov S10.6THHOTOG.

Eniong onpooievoviat emotoréc mpog tn cvvtaén,
quizzes, YVootd dyvoorta kot to véa g latpikng Etat-
petog Avtikng EALGdog ko [Tehomovvicov.

Aopn epyaciwv

Ta daxTLAOYpOPNLEVA YEPOYPOPO KADE Epyaciog TPETEL
va €yovv v €€Ng doun:

1. Mlp®T™N 6€XiIdO: TEPILOUPAVOVTOL O TITAOG TNG EPYO.-
610G, TO OVOLATO TOV CUYYPAPEDV LE TNV EWIKOTNTE
TOVG, TOL VOGOKOUELDL, KAMVIKEG ) EpyoosTiplo 1 GAAY
Wpdpata 6mov mpaypatoromnke n epyacio N ep-
yalovton ot Guyypopeis Ko 1 wOAN. Emiong oto kdtm
HLEPOG TNG GEAIDOG 1| TA PTG TaLIPOLKN drevBuvon,
MAEQ®VO, e-mail 1 fax Tov TpdTOL GLYYPAUPER TPOG
EMKOWVOVIDL).

2. Agvtepn oehida: ovt meplapfavel v mepiinym
¢ epyaciog kot 3-5 AéEeig evpetnpiov. H mepiinym
wpémel vo, amotereital amd AMydtepeg amd 200 AéEeig
KOl GTNV TEPIMTMOOT TOV KAWVIKOV 1 TEPUUOTIKOV
EPYACIOV VA glval doUNUEVN OTIG €ENG TECGEPIS
ENMOVLLLES Topaypdpovs: Elcaymyn, Mébodot, Amote-
Aéopoto, ZoUTEPAGHATO. XPNOLOTOLEITOL TO TPADTO
IIpoécono (epevvnooape, BprKope cVUTEPAIVOVLLE
KAT).

3. Ov gwopeveg 6ehideg: avtég TephapPavovy v
0pYAvV®GON TOL Kupiwg KeWEVoL pe e&Ng dtdtaén:
Ewcaymyn, YAuo kor MéBodog, Amoterécpota, Xv-
Ghmon.
211G eVOLOPEPOVGES TEPUTTAOGELS 1| OPYAVMOSCT] TOL
Kupimg kewévou givar: Ewoaywyn, Teprypaen g
mepinTmong, Zudtnon.

4. AxolovBolv ot TuYdV TivaKeS Kot EIKOVES 6€ Eeym-
PLOTEG GEAIDEG e VTTOTITAOVS OTO KATW HEPOG TOL
K60e mivako 1 eKOvVaS.

5. Hepidnyn ota ayyhka: H apykn mepiinyn ota
eEMMVIKA Tpémel va petappaletot ota oyyAkd poli
pe tov titho epyaociag, cvyypaeeic, introduction,
material and methods, results, discussion, conclusion.

6. H terevtaio oghidn: Avt mepthapPdvel ) Pipit-
oypapia OT®MG 6TO T KAT® TOPUdEYHOTO KOTA
T0 ovotnua Vancouver. Ta ovopota tov mePLodl-
KOV ypagovtal pe v kabiepopévn otov index
medicus ovvtunon. Olot ot cuyypaEeic TPEme va
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neprrapfavovtat. Av ot cuyypageig ivar puéypt €6
nopotiBevror OAo To. ovOpaTa, £6v EIVOL EQTA 1) TEPLO-
c6tepOL TOpaTIBEVTAL LOVO TO TPIOL TPATO OVOLLOTOL
Kot axoAovbet, “et al.”, m.y. Karnoub AE, Dash AB,
Vo AP, et al. Mesenchymal stem cells within tumour
stroma promote breast cancer metastasis. Nature
2007; 449:557-563.

A) ApOpa o€ TEPLOOIKA:

1. Siegel-Axel DI. Cervastatin: A cellular and molecular
drug for the future? Cell Mol Life SCI 2003; 60:144-
164.

B) Bipiria:

2. Hudson R. Cardio vascular Pathology, 1st edition.
Edward Arnold (Publishers) Ltd, London, 1965;
1341-1350.

I') Kepdrora og frfjrio:

3. Opie LH. Mechanism of cardiac contractions and
relaxation. In: Braunwald E, editor. Heart disease,
5th ed. Philadelphia: Saunders; 1997;360-393.

EAAnvikn BifAloypagia

H avapopd oty EAAnviky Biioypaeio etvor vroypew-
k1. H diepevvnon g EAAnvicnic fiploypapiog pmopet
va yivel, y1' avtovg mov dtbétovv H/Y pe modem, pe
amevfeiag ovhvoeon pe ) Pdon dedopévov BIBI g
IATPOTEK mov givat eykatestuévn oto EOvicd Topopa
Epevvav. [Tpoimoddeon yio v anevbeiog ypnoylomoin-
omn ¢ BIBI etvot 1 kartaforr) £T1610G GLVOPOUNIG TNV
IATROTEK (XZwoivn 5, Abnva 115 28) yo andktnon
oYETIKOD Km0V aplfpov kot cuvdeon pe 10 dikTLo
Hellas Pack tov OTE (Méyapo OTE, B’ ntépuya, 30¢
opogog, I'papeio 17, Aewp. Knewsiag 99, Mapovot,
™mh. 210-6118990).

YmoBoAn Twv epyaciwv

Ot gpyacieg vropdailoviar oty EAAnviKy YA®ooo oAl
Kot gpyacieg otV AyyMkn YAOGGoo Uropel va yivouv
OTOOEKTEC.

O gpyaoieg amootéAlovtal otov Atgvfovvin ZHvtaéng
oV Ttep1odkov Kabnynt) Nikoiao Kovvn, oty niex-
Tpovikn dtevbvvon: ngkounis@otenet.gr.
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TATPIKH ETAIPEIA AYTIKHE EAAAAAY - TEAOTIONNHXOY (IEAEII)

H latpwr| Etoupeio Avtikng EAAAGSoc-TTehomovvicov
(IEAEIT) mponAfe amd ) devpuvon g latpikng Eton-
peiog [Matpadv n omolo petd v latpikn Etapeio AOnvov
etvon 1 paxpoProtepn latpikn Etanpeio g xdpog pog.

H Iatpun Etoupeio [Motpov dpvdnke 1o 1912 oy
[Tatpa pe 6KOmod TNV ENYOPPMCT TOV 1TPOV, TOV TPO-
BANHOTIGUO TV LEA®DV TNG o€ BEpata dNUOCLHG VYETNG
KO TN LEAETT) QVTAOV OO ETIGTNLOVIKTG TAELPES KOODS
KoL TN oVGPIEN TOV GYEGEDV HETAED TOV HEADV TG,

To 1969 yiveton n Tpdtn devpvvon o va mePLiPet
GTOVG KOATTOVG TG Kot 10 latpikd duvapkd Tmv Opo-
pov latpikdv ZuAloymv (Atyiov, Apaiiddag, [Topyov,
Aypwiov, ZaxdvOov kot Keporinviag) petovopalo-
pevn og latpwn Etarpeio Avtikng EALadog (ILE.AE.).
To 2003 éywve 1 debtepn dedpuvon yio va TePILAPEL
O6Aovg tovg latpikovg ZvAhdyovs tng [lehomovvicov
Kol €10l petovopdotke og lotpikr] Etoupeio Avtikng
EMGdoc—TIehonovvicov (I.LE.A.E.IL.).

Ao ™V apyn ExEL S10@PIGEL TOVG GTOYOVS TNG KO TIG
dpaotnpotreg e avtég Tov latpukov ZvAloyou (Tov
kaBapd cuVoIKaMoTIKOL latpikov opydvov).

H IEAEII £xet cav kbpla 0pactnptoTnTo TNV TPOYLOTO-
TOINGT EMOTNUOVIKOV EKONADGEDV (XTPOYYLAEG TpATE-
Cec, Huepideg, AtodéEelg, Zovedpla K.AT.) 6TV £6pa TNG
KO TEPLOSIKMOG 0€ AAAES TOAELG TNG S1KOLOSOGTOG TNG.

Am6 1o 1975 1 IEAEIT £xdidel 10 EMGTNUOVIKO TEPTIOOL-

6 AXAIKH IATPIKH pe cuvepyosio 10tpdv amd thv
[Tehomdvvnoo kot 6AN v EALGSO.

H IEAEIT cuvéBole onpovtikd 6Tny idpuon Kot yKatd-
otoon g latpucng XyoAng tov Havemotnpiov [atpmv
(1975) pe v omoia cuvepydletat oTEVA.

To 1986 Béomice v [poxnpvén latpucav BpaPeimv
eni Oepatov [aboroyiag, Xepovpyne, Iotopiog g
latpwng kabdg kot Tpoceata PpaPeio IIpwToPadiog
Dpovrtidog Yyeiog.

Tov 1810 ypdvo avérafe mpoTofoviia yio TNV 1dpvon
Movoeiov g latpikrg 6Toug ydpovs tov Iokaov Noco-
Kopetov Iatpdv to omoio etvar axopa o EEMEN. To 1994
n IEAEII Eexivnoe tov Beopd tov [apmelomovvnoiakon
latpikov Zuvedpiov pe GuvdlopyovmTéES ToLs loTpicong
YuAAdyovg ohdKAN NG TG TTelomovviicon kat yivetan
K60e dVO ypoOVIN LE PEYAAN emTLYiOL.

Emiong éyel kabiepmaoet kabe ypovo va. yivovtaor EVOALGE
ol Ayoikég Huépeg Iaboroylag ko Ayaikég Huépeg
Xelpovpyikne.

Ekt0¢ avtdv ce cuvepyacio pe S1ApopeS EIOTKOTNTES,
KAMVIKEG Kol popelg dtopyavadvel TAN00G GAA®DY EMGTN-
HOVIK®V EKONADGEDV OAO TOV ¥POVO KOOGS Kot KOV®-
VIKEG EKONADOELS, EKOPOUES EVTOG Kol ekTOG EALGSOG
Y10l TN YVOPULI, ETKOVOVI KOl GOGPIEN TOV GYEGEMV
HETOED TV PEADV TNG. ATOVEUEL TUNTIKES SLOKPIGELS GE
GUVAOEAPOLG TNG O1KA0S0GIAG TG Ol 0TTO{01 SETPEY LV
LLE TNV €V YEVEL TPOGPOPE TOVS GTNV LTPLKY] EMLGTNUN.

"Exet €6pa v Tlatpa kot drowkeiton amd 13peiég Arot-

KNtk ZupPoviio Tpietong nteiog mov ekAéyeton amod
eviaio Yneodértio.
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Xapokomog Nikoroog, [Tvevpovoldyog
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I"pdppa rou Aieubuvti Tng Ziovragng

L etter from the Editor

NikoAaog Kouvng, MD, FESC, FACC
Nicholas Kounis MD, FESC, FACC

H owpkeia g o1mAng avtiaponeTaAlokig
ayOYNS 6THY KAVIKI TPASH

The duration of dual antiplatelet therapy after acute
coronary syndromes or percutaneous coronary coronary
intervention in clinical practice

YTapyel c0yyvom 660V apopd T S1épKeELn TG Ol
TG OVTIOULOTIETOALOKNG 0y YN G 6€ 0oBevels petd amd
o&€a oTePOVInia GOVOPOLLAL LE 1] OYL ALY YELOTAAGTIKY.
H oA avTionlomeToloKy) oymyn He 0ompiv) Kot Eva
avaotoléa Tov VodoyEn P2Y 12 g pwopopikng ade-
voacivng (clopidogrel, prasugrel, ticagrelor) amotelel
Baoikn Bepaneio 10T ELaTTdVEL TN BynoiudTnTa, TIG
OYOLUKES ETUTAOKEG Ko T Opopfwon tov stents o
a60eVvelg pe TIg o Tave Kotaotaoelg. H ypion opmg
™G AY®YNG VTG, TaPE To 0QEAN TNG, o)eTilETOL LE
avEnpévo kivouvo aroppayidv o omoiog eEoptatol
Ko oo T ddpreto e. O Tpéyovceg 0dnyieg cuvi-
ooV 1 €1o¢ didpketa.

Mio peaMoTiKn OUMC TPOGEYYIGT TOL OPOPE
™V SIEPKELD TNG OG VD SUTANG OVTLOLLLOTETOALOKNG
Oepoameiog Oa mpénel va Paciletor oe TOYXOV TOLD
VYNAG Kivovvoe awpoppayiog, avénuévo Kivouvvo
awpoppayiog, amovsio Kivovvov apoppayiog Kot
avENUEVO 1YIPUIKO Kivouve Omo¢ £xel TpoTabel
EVTEADC TTpOGPaTOL':

1. Avdpkera Oepaneiag mépav Tov 1 £rovg:
Y& acbeveig pe avénuévo o opiké Kivouvo m.y.
coKyapmON SN TN, TEPLPEPIKN APTNPLOKT VOGO,
TPONYOVUEVO KOPOLOUYYELOKO ETEIGO10, EYYXEIpNON
bypass, eueuTELOT stent 6TELEYOC, ELLPVTEVOT stent
070 OOGUO.
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2. Avapkewo. Ogpameiog 1 £Tovg yevikd: Apov OpmG
npwta e&opehovv ot acbeveig mov Tapoveralovy Torv
VYNAO Kivouvo arpoppayiog dSnAadn mponyovpevn
€VOOKPOVIOKT OLtoppayic, TPOGOUTN YOOTPEVIEPIKN
apoppayic, cOYYpPOVN YOPNYNGCN AVIUTKTIKOV.

3. Avdpxkera Ogpameiog 1 £Tovg propei vo 000l
KOl VUL 0TOTELEGPATIKY] OKOPO Kov: X€ ao0eVeiC
pe avEnuévo Kivouvvo apoppayiog dSniadn niuio
peyaAdTePN TV 75 £TMOV, TPONYOVUEVO IGYULULIKO
EYKEQAAKO ETELGOO0, TAPOIIKO IGYULUIKO EYKEPOAKO
EMEI00010, COUATIKO BAPOG LKPATEPO TMV 65 KIA®YV,
Nmatiky SvcAsltovpyia, VEPPIKN dvcAettovpyia, Te-
XVNTOG VEPPOS

4. Avdpkewa Oepaneiog pukpotepn Tov 1 £rovg:
Y& aoBeveic pe mohd vynié kivovvo aipoppayiog
1N TOL TapoVGIAGHY apoppayic Katd TV ddprela
™G Bepaneiog pe SUTAN OVTIOUOTETAALOKY OLy@Y].
Yvviotdron eAdyiotn ordpketa Oepaneiog 1 unvog oe
aobeveic pe peTaAlikd stents 1 GUYYPOVNG YEVIAG stents.

5. KAMvikdg Kot pyaotnplokog EAEYYOG Yol ot~
Hoppayko M woyopikd kivouvo, mov Oo kabopicet
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oLVEYIEN M O)L TNG SUTANG OVTIOULOHETOALOKTC Oy®YNG
TPENEL VOL YIVETOL TOVAGYIOTOV piol POpPE TO YPOVO

Y¢ ao0gveic pe gnevTevon stent og oTaBepn
oTEQOVIOio V060 0llG Oyl 0EEa oTEQAVIOiQ GUV-
dpopo GUVIGTATOL:

1. X¢ acBeveic, yopic vynro Kivovvo arpoppa-
yi0g, CUVIGTATOL OUTAN OVTIOLOTETOALOKT Oepomeiol
TOVAGYLOTOV 6 UNVAV.

2. e aobevelg, e vynho Kivouvo arpoppayiog
ouviotdtol BpoybTepn OUTAN avTIoUOTETOALOKT Oe-
pameio .y, 3 unvov, pe eldytot duapketa 1 pva.

3. Ze aobeveic, yopic vymio kivovvo apoppayiog
OAAG pE KMVIKA N 0y YEL0YPAQIKA EVPN AT VY-
A0V KIvOUVOL GUVIGTATOL SUTAT OVTLOLOTETAALOKT
Bepameio épav Tov 1 étovg.

REFERENCES

1. Bagai A, Bhatt DL, Eikelboom JW, et al. Individual-
izing Duration of Dual Antiplatelet Therapy After
Acute Coronary Syndrome or Percutaneous Coronary
Intervention. Circulation 2016; 133:2094-2098.
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2vvopouo Kovvyg

Despite cardiovascular symptoms and signs being the main clini-
cal manifestations associated with anaphylactic or anaphylactoid and
allergic or hypersensitivity episodes, it was not until seven decades
ago, when such reports started to appear in the English, German and
Austrian medical literature'®. Such reactions were mainly due to serum
sickness and tetanus antitoxin and were characterized as “morphologic
cardiac reactions”, “acute carditis” or “lesions with basic characteristics
of rheumatic carditis”. However, the detailed description of the “allergic
angina syndrome” as coronary spasm, representing a manifestation of
endothelial dysfunction or microvascular angina and progressing to
acute “allergic myocardial infarction” and coronary thrombosis was not
described until 19917. Today, allergic angina and allergic myocardial
infarction are ubiquitous diseases covering a wide spectrum of mast
cell activation disorders, affect patients of any age, involve numerous
and continuously increasing causes that are referred to as ‘Kounis
syndrome’ and are described in major cardiovascular textbooks, as a
new clinical entity.

DEFINITION OF KOUNIS SYNDROME

Kounis syndrome is defined as the concurrence of acute coronary
syndromes including coronary spasm, acute myocardial infarction,
and stent thrombosis, with conditions associated with mast-cell and
platelet activation and involving interrelated and interacting inflamma-
tory cells, such as macrophages and T-lymphocytes, in the setting of
allergic or hypersensitivity and anaphylactic or anaphylactoid insults.
This syndrome is caused by inflammatory mediators such as histamine,
platelet-activating factor, arachidonic acid products, neutral proteases
and a variety of cytokines and chemokines released during the al-
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lergic activation process’. In this activation cascade,
a subset of platelets is also taking place via FcyRlI,
FcyRII, FceRlI, and FceRII receptors situated on the
platelet surface®. Although mast cells are numerically
a minority in this inflammatory cascade, they influ-
ence decisively the inflammatory process. All of these
inflammatory cells participate in an inflammatory
vicious cycle in which can activate each other via
multidirectional signals and be co-activated.

PATHOGENESIS OF KOUNIS SYNDROME

Mast cells that interact with macrophages and T-
lymphocytes via multidirectional stimuli are the main
inflammatory cells that are involved in the develop-
ment of Kounis syndrome. Platelets bearing FCyRI,
FCyTII, FCeRI and FCeRII receptors are also involved
in the allergic activation cascade’. Mast cells enter the
circulation from bone marrow as mononuclear cell
precursors and circulate as such going to all human
tissues even to the brain tissue which does not suffer
from allergic reactions because IgE antibodies could
not cross the blood-brain barrier. In the tissues, they
differentiate and mature. This takes several days,
even weeks to accomplish. On the contrary, basophils
mature in bone marrow from granulocyte precursors
and enter the circulation as mature cells and they do
not go into the tissues, going there only during the
late stage of an allergic reaction. During allergy, hy-
persensitivity, or anaphylaxis activation of mast cells
takes place and a variety of stored and newly formed
inflammatory mediators are released locally and in the
systemic circulation. These include: biogenic amines
such as histamine, chemokines, enzymes such as the
neutral proteases chymase, tryptase, cathepsin-D,
peptides, proteoglycanes, cytokines, growth factors
and arachidonic acid products such as leukotrienes,
thromboxane, prostacyclin, PAF and tumor necrosis
factor-a (TNF-a). Most of these mediators have im-
portant cardiovascular actions.

All these pre-formed and newly synthesized in-
flammatory mediators released locally and pouring
into systemic circulation can cause either coronary
artery spasm which could progress to acute myo-
cardial damage or immediate coronary thrombosis
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which constitute the main clinical manifestations of
Kounis syndrome.

INCIDENCE OF KOUNIS SYNDROME

Kounis syndrome seems to be not a rare disease,
but it is infrequently reported in the literature and
recognized in clinical practice. This is due to missed,
unrecognized and/ or undiagnosed cases. Furthermore,
there is paucity of large prospective trials, determin-
ing its prevalence and exact incidence. In a recent
prospective study’, it was found that between of
138,911 patients who were admitted to the hospital’s
emergency department during one year, 793 presented
with complaints of allergy. Between them, 769 were
admitted with urticaria and 24 with angioneurotic
edema. The incidence of allergy admissions during
one year was 5.7 per 1000 patients. The incidence of
Kounis syndrome at the emergency department in that
year among all admissions and allergy patients was
19.4 per 100 000 (27/138,911) and 3.4% (27/793),
respectively. Between 51 cases of Kounis syndrome
reported to International Pharmacovigilance Agency
(VigiBase™) in the period 2010-2014 almost half
cases (22 reports) belonged to the year 2014. Most
cases occurred in the USA and non-steroidal anti-
inflammatory drugs were the most frequent trigger
drugs". Climate and environmental conditions, pollen
cross-reactivities, hymenoptera exposures, overcon-
sumption of medicines, inadequacy of preventative
measures and gene—environment interactions starting
in early life using are some of its causes. Indeed, a
patient who had been admitted with chest pain to the
emergency department, hospitalized for coronary va-
sospasm and diagnosed to have Kounis syndrome, had
also heterozygous E148Q mutation''. It is anticipated
that with increased awareness about the existence of
Kounis syndrome and conduction of large prospec-
tive trials the true estimation of its incidence will be
achieved.

ETIOLOGY OF KOUNIS SYNDROME

A variety of drugs, substances'? environmental ex-
posures, several kinds of food and several conditions



18

are the main causes of Kounis syndrome (Table 1).
The most recent offenders for food-induced Kounis
syndrome are fish, shellfish, fruits, vegetables and
canned food. Histamine fish poisoning that is called
also scombroid syndrome, the fish anisakiasis caused
by nematode parasite, the Kiwifruit (actinidia chin-
ensis) allergy are some characteristic examples of

TABLE 1. Causes incriminated of inducing Kounis syndrome
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food-induced Kounis syndrome. Scombroid syndrome
or histamine fish poisoning is a histamine toxicity
condition resulting from the consumption of spoiled
fish"®. Fish flesh contains the aminoacid histidine and
when fish is infected by gram negative bacteria that
contain the enzyme histidine decarboxylase, then this
enzyme converts histidine to histamine which induces

Drugs Drugs (cont.) Conditions Food consumption — Environmental
exposures

- Analgesics (aspirin, - Glucocorticoids - Angioedema - Actinidia chinensis - Grass cutting
dipyrone) (betamethasone, - Anisakiasis - Canned food (tuna) - Hymenoptera stings
Anesthetics (etomidate, hydrocortisone) - Bronchial asthma - Fish - Jellyfish stings
isoflurane, midazolam, - Nonsteroidal anti- - Churg—Strauss - Fruits - Latex contact
propofol, remifentanil, inflammatory drugs  syndrome - Mushroom - Millet allergy
rocuronium bromide,  (alclofenac, diclofenac, - Exercise-induced poisoning - Poison ivy
succinylcholine, naproxen) anaphylaxis (Coprinopsis - Scorpion sting
suxamethonium, - Proton pump - Food allergy atramentaria) - Viper venom
trimethaphan) inhibitors - Hay fever - Shellfish - Metals

- Antibiotics (ampicillin, (lansoprazole) - Idiopathic anaphylaxis - Vegetables
ampicillin/sulfactam, - Skin disinfectants - Intracoronary stenting - Tomato salad
amoxicillin, (chlorhexidine, - Mastocytosis
amikacin, cefazolin, povidone-iodine) - Nicotine

cefoxitin, cerufoxime, - Thrombolytics
cephradine, cinoxacin, (streptokinase, tissue

- Scombroid syndrome
- Serum sickness

lincomycin, plasminogen activator, - Skin itching
penicillin, sulbactam/  urokinase) - Stents (bare metal,
cefoperazone, - Others (allopurinol, drug eluting)
Piperacillin/ bupropion, clopidogrel,
Tazobactam, dextran, enalapril,
trimethoprim— esmolol, fructose,
sulfamethoxazole, gelofusin, insulin,
sulperazon, iodine, iron, losartan,
vancomycin) protamine, tetanus

- Anticoagulants antitoxin, glaphenine,

(heparin, lepirudin)

- Anti-neoplastics
(5-fluorouracil,
capecitabine,
carboplatin, denileukin,
interferons, paclitaxel,
vinca alkaloids)

- Contrast media
(Iohexone, loxagate,
meglumine
diatrizoate, sodium
indigotindisulfonate)

mesalamine)
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Kounis syndrome. Anisakiasis is another condition
associated with ingesting raw or undercooked fish
or seafood infested with anisakis simplex'* that is a
common nematode parasitizing in fish that secretes
allergenic substances. Therefore, contrary to scombroid
syndrome, anisakiasis is an I[gE-mediated food allergy
and future abstention from eating raw or undercooked
fish or seafood fish is always required.

CLINICAL PRESENTATION OF KOUNIS SYNDROME

Ahigh index of suspicion regarding this syndrome
is of paramount importance. Although it is not a rare
disease is infrequently diagnosed and easily over-
looked. Three variants of Kounis syndrome have
been described'’: The type I variant (coronary spasm),
which seems to represent a manifestation of endothe-
lial dysfunction or microvascular angina, includes
patients with normal or nearly normal coronary arter-
ies without predisposing factors for coronary artery
disease in whom the acute release of inflammatory
mediators can induce either coronary artery spasm
without increase of cardiac enzymes and troponins
or coronary artery spasm progressing to acute myo-
cardial infarction with raised cardiac enzymes and
troponins. The type II variant that includes patients
with culprit but quiescent pre-existing atheromatous
disease in whom the acute release of inflammatory
mediators can induce either coronary artery spasm with
normal cardiac enzymes and troponins or coronary
artery spasm together with plaque erosion or rup-
ture manifesting as acute myocardial infarction. The
type III variant that includes patients with coronary
artery stent thrombosis in whom aspirated thrombus
specimens stained with hematoxylin-eosin and Giemsa
demonstrate the presence of eosinophils and mast
cells respectively. This variant is also diagnosed in
patients with stent implantation who died suddenly
and histological examination of coronary intima or
media and/or adventitia adjacent to stent is infiltrated
by eosinophils and/or mast cells.

DIAGNOSIS OF KOUNIS SYNDROME

The diagnosis of Kounis syndrome is based on
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clinical symptoms and signs as well as on labora-
tory, electrocardiographic, echocardiographic and
angiographic evidence. A variety of these findings
might accompany allergic symptomatology that helps
in putting the correct diagnosis. Newer diagnostic
techniques such as cardiac magnetic resonance imag-
ing (MRI) and myocardial scintigraphy have helped
to confirm its diagnosis. A high index of suspicion is
of paramount importance. Increased serum tryptase,
histamine, cardiac enzymes and cardiac troponins
are particularly helpful findings. Measuring cardiac
troponins in all patients admitted to the emergency
department with acute allergic reactions in order to
timely diagnose and appropriately manage a poten-
tial cardiac injury manifesting as Kounis syndrome
has been already suggested'®. Echocardiography and
coronary angiography are necessary in diagnosing
cardiac wall abnormalities including takotsubo car-
diomyopathy and delineating the coronary anatomy.
Thallium-201single-photon emission computer tomog-
raphy (SPECT) and 125I-15-(p-iodophenyl)-3-(R,S)
methylpentadecanoic acid (BMIPP) SPECT have been
already used in type I variant of Kounis syndrome and
revealed severe myocardial ischemia while coronary
angiography showed normal coronary arteries'’. MRI
with delayed contrast-enhanced images shows normal
washout in the subendocardial lesion area in patients
with Kounis syndrome type I variant'®,

TREATMENT

Treatment of Kounis syndrome is a challenging
procedure because it needs to treat both cardiac and
allergic symptoms simultaneously while drugs ad-
ministered to treat cardiac manifestations can worsen
allergy and drugs given to treat the allergic symptoms
can aggravate the cardiac function. In type I variant
the use of intravenous corticosteroids such as hydro-
cortisone at a dose of 1-2 mg/kg/day and H1 and H2
antihistamines such as diphenhydramine at a dose of
1 to 2 mg/kg and ranitidine at a dose of 1 mg/kg are
adequate. Vasodilators such as calcium channel block-
ers and nitrates can abolish hypersensitivity induced
vasospasm. Intravenous or sublingual nitroglycerin
seems reasonable and safe in patients with Kounis
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syndrome if the blood pressure is satisfactory. Bo-
lus administration of antihistamines can precipitate
hypotension and compromise coronary flow, there-
fore, these drugs should be given slowly. In type 11
variant, treatment should be initiated with an acute
coronary event protocol together with corticosteroids
and antihistamines. Vasodilators such as nitrates and
calcium blockers are given when these are necessary.
B-blockers can exaggerate coronary spasm due to
unopposed action of a-adrenergic receptors. Epineph-
rine, which is the drug of choice and can save lives
in anaphylaxis, in Kounis syndrome can aggravate
ischemia and worsen coronary vasospasm. In severe
cases sulfite free epinephrine is preferable to be given
intramuscularly because it has faster onset of action
and more sustained levels as compared with the sub-
cutaneous route (recommended intramuscular doses
0.2-0.5 mg [1:1000]). Aqueous solution is preferable.
In patients with previous history of coronary heart
disease, who receive b-blockers, epinephrine may be
ineffective and may induce more vasospasm due to
unopposed a-adrenergic effect. In this case glucagon
infusion (1 to 5 mg, intravenously over 5 min, fol-
lowed by infusion 5 to 15 pg/min) can be used for
patients who are already on beta-blockers or received
them during the management of the acute coronary
syndrome'’. Methoxamine, a potent alpha agonist, can
also be considered in patients who do not respond to
epinephrine. Opiates such as morphine, codeine and
meperidine given to relieve acute chest pain should
be administered with extreme caution in patients with
Kounis syndrome, since they can induce massive mast
cell degranulation and aggravate allergic reaction.
Acetaminophen (paracetamol) is not recommended,
especially its intravenous administration, because it
might cause severe hypotension due to reduction of
cardiac output. Fentanyl and its derivatives show slight
mast cell activation and are preferable. In type III vari-
ant the current acute myocardial infarction protocol
together with urgent aspiration of intrastent thrombus
followed by histological examination of aspirated
material and staining for eosinophils (hematoxilin and
eosin) and mast cells (Giemsa) should be undertaken.
In patients who develop allergic symptoms following
stent implantation administration of antihistamines
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together with corticosteroids and mast cell stabilizers
may relieve the symptoms. When symptoms persist,
identification of the culprit cause by patch and/or prick
skin tests should be ascertained and desensitization
measures should be applied. If these measures fail,
stent extraction seems unavoidable®.

Kounis syndrome seems to be a complex acute
coronary syndrome that requires early diagnosis,
immediate decisions and rapid treatment. After treat-
ment of the acute shock and coronary event, a full
cardiology work-up, including electrocardiograms,
echocardiogram and cardiac risk factor modification
are necessary. An allergy work-up should be also fol-
lowed to include the assessment of allergies to drugs,
food, insect stings, and other environmental agents.
Hematology tests, skin tests and food challenges are
useful in identifying the culprit agent
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Background: 40% of children worldwide are exposed to secondhand smoke, that results in a host of adverse health
effects, in both short and long term. The purpose of this study is to demonstrate the adverse effects of passive smok-
ing on children, in order to protect the latter from passive smoking adverse effects. Methods: A search for current
Greek and international literature on the adverse health effects of passing smoking during the last decade was
conducted. Results: The main source of children exposure to passive smoking is considered to be their home and
their parents or other people involved in their care, cars. The consequences of children exposure to passive smok-
ing is quite concerning: lower respiratory tract infections, asthma, middle ear infections, sudden death in infancy,
mental underdevelopment, emphysema in adulthood and more. Measures and laws are recruited, around the world,
which are intended as a defence of children against passive smoking. Conclusion: The effects of passive smoking
on children’s health are now well documented, and the only effective way of reducing exposure to passive smoking,
is to make homes and vehicles completely tobacco-free. Ach latriki 2016; 35:22-30
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NEPINHWH

EIZATQI'H: Avagépetor nog to 40% TV TO010OV ToyKo-
opieg ekTifeTor 670 TAONTIKO KATVIGNO, PLE OTOTEAECNO. T1)
oOPELN OVOPEVAV EMATOGEMY, TOGO Ppoyvpodeopa, 660 Kot
POKPOTPOBEG A Y10 TNV VYELX TOVS. LKOTOS TS TAPOVCUS
gpyaciog €ivar va KoTadeiEel TG OVGUEVEIS GUVETELES TOV
TOONTIKOY KOTVIGRATOS 6T, TOLOLH, LE GKOTO TNV 0.QVTTVICT)
TOV EVIIMKOV QPOVTIGTAV TOLOLDV, TPOKELUEVOV VO TPOGTA-
TEVGOVV TA TELEVTALN 07T6 TO TAONTIKO KATTVIcpo. MEGOAOX:
To dgdopéva mposkvyay amd TNV AVECKOTI 61 EAAMVIKIG KOt
Eévng Brprroypagiag, mov £xer oOnpocievTei(g emi 10 TALIGTOV)
TV TEAEVTALG OEKOETIO, KOL 6VVOEST TOV TNYOV 610 TAXIGLO
eayoyig copmepaopdtov. AIOTEAEXMATA: H xopro iy
ék0eonc TOV TALAV 670 TAONTIKO KATVIoNW, EIVOL 6TO GTTITL
KOl TO OVTOKIVIITO 0T TOVS YOVEIS TOVG 1| 0o GAla dTopa
OV 0.GYOLOVVTOL IE TN PPOVTIon Tovs. Ta emaxdrovOda TG
£K0E0N S TOV TUOLAV 6TO TAONTIKO KATVIGHA EIVOL PKETA KoL
aQOPOVV: LOUMEELS TOV KATMOTEPOV UVOUTVEVOTIKOV, GoOpa,
AOPAOEELS pEGOV MTOG, 0LPVidLo OdvaTo otn Bpe@iki) niikia,
AVEVROTIKN vavdnTuln, epedonpa oty evijmko (o Kot
aAAro. Ava TOV KOO0, ETLETPOTEVOVTOL HETPO. KL VOR0OEGiEg
, TOV 60 GKOTTO £YOVV TV VTEPAGTLGT TMOV TALOLMOV EVOVTL TOV
nafnTikoV Konvicpatos. EYMIIEPAXMA: O emntd6€15 TOV
TOONTIKOV KOTVIGROTOS OTNV VYELN TOV TOLOLAV EIVOL TAEOV
KOAQ TEKPUNPLOPEVES, KOL 0 POVOG OTOTELEGUATIKOG TPOTOG
peioong £kBeong oto TaONTIKG KATVIGNHA, EIVOL VA YiVOLY T
OTTITIO KOL TO OYNLOTO TANPOS EAEV0Epa KamTvoV. Ay laTpikij
2016, 35:22-30.

Aéeig Kherora: EmonoAoyio KomvicLoTog, KATVIGH, KATVIGHOL
Ko Tod1d, TobNTIKO KATVIoHO
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1. EIZArQrH

1.1. Opiopoi

Kénviopo ovopdletan ) etomvon Komvol and tnv
Kohom oL KamvoL eYKIPOTIGHEVOD GE Toydpa, TmEg
kot Tovpa. Ilepiotaciokd ovoudletal To KATVIGoLOL
TOL 0moiov M TPAEN Aofaivel YOPO GE L0 KOWVMVIKN
KOTAoTOoN 1) OG LEGO avakoveong amd v tieon. H
ovviBelo Tov KaTVIGHOTOG OmoTeEAEL PLOIKO £B1oUO
ota mpoidvta Komvos. [Tadntikd kamviopa eivat
ELGTVON KATVOL 0o TOL ToLydpo Tov kamvilovv Tpi-

101 YOpo poc. To mafntikd Kamviopo £yt avaAoyeg
duoleveic cuvEmeleg 6ToV avOPAOTIVO OPYOVIGHO UUE
10 Kamvicpo. Ewdwol og Bépata vyeiog Bewpovv to
KATVICUO G €va €100G YuyohoYikng eEpTnong pe
cofapéc ouveémeteg yio T vyeio.!
1.2. loTopikn Avadpopn

AvaQopEg Yo TV TPOKTIKY] TOL KOTVIGHATOC
vrdpyovv amd v apyodtnta (Ewova 2). 'Hon and
70 5.000 ©.X., otV Apepikn kot opydtepa 6€ AALOVG
toMTiopovg (Bapuravio, Ivoiavor, Kivélor) yivotay
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YPNOT KOTVOL Kot AAAMV Tapa1sONcloyovev ovcimv
o€ GapaviKEG teletovpyiec.’ v Apyaio EALGSa,
0 KOTTVOG YPNOLOTOOVVTOY O HEGO BEPAmTEVTIKTG
TPOKTIKNG VO T0 Mavteio tov AEAQAdV ToV YpNnoipo-
T01006¢€ G HEGO eEay@YNG YpNoumv.’ AALot apyaiot
Kot vemtepotl moMtiopol Exaryav Bupndapato (rodn-
TIKO KATVIGHO) KOTA T SIPKELN TOV TEAETMOV TOVG
(IopamAiteg, KaBoAwkoi kot OpBddoéor Xpiotiavot).

To 1711 p.X., n T€VIKY QLONUATOG KATVOD OO
TOV KOMVIGTN-0100MGTN 6TV KOoTH Tov Bvpatod,
ypnowomoteiton omd ynyeveis tAnfucopong g Bopetog
Apepucng kot énerta amd Apepucavong amoikovg Tov
™ petépepav otnv AyyAlo to 1767, yuo v avalwo-
YOVNON QOVOUEVIKA VEKPDV ATOU®V, O TPOSPOUN
HOPON «KAPSOTVELHOVIKNG avalmoydvnong».* Evd
0 KopKivog Tov Tvehova NTav Kupiog avepikn aché-
vela, and 1o Agvtepo [Maykoopio [MoAepo kot petd,
1N GLYVOTNTO TOV GTIC YOVOIKEG GPYLoE VO AVEAVETOL
eMEN TO KATVIGUA KoBepdBnKe ¢ Lo KOWmVIKA
amodekT cLuVHDEL Kat Yo TS yovoikec.’

2. EMIAHMIOAOTIA TOY NMAOHTIKOY KATNIZMATOZ

H éxBeom 670 106N TIKO KATVIGUO TPOYLOTOTTOTELTON
070 omiTl (KAMVIGTAG YOVIOG OTa TodLd, KOTVIGTHG
o0luyog o un kamviotn ovlvyo), 6TOVG INUOGIOVG
YDPOLE (YDPOL EGTIOGTG, YPOPELDL) KO GTO OYNULOTOL
(owtokivnta, péco Lodikng HETAPOPAC).

Yopgpwva pe tov Haykoopo Opyaviopd Yyeiog
(ITOY), &yer vmohoyiotet 6T TEepimov 700 exat. N
TEPImOL Tal PG TTond1d oy KOG, £xovv ektebel 6To
KAmviGpo amd Toug 1,2 616, EVIAIKES Tov KAVOLV yprion
TPOIOVTOV KOTVOU. ZOUPOVA, ILE GTOTICTIKG GTOLYELN
0V Apepkavikov Kévrpov EAEyyov kot [Tpdinyng
Noonudrtov, vroroyiletal 6Tt 88 exatoppdplo un
komviotég otig Hvopéveg Iokteieg Apepucng (HITA)
elyov extebel o€ mabNTIKO KATVIGH KOTh TNV TEPi0dOo
2007-2008.6

Bdoel tov EvpoBapopérpov tov 2012, 10 42%
Tov Evporaiov toMtov avaeépet 0t Eyet extebel
070 TOONTIKO KATVIOUO GTO YMOPO EPYNGIOG TOV,
evo 1o 18% dniwoe 0Tt extifetan mep1GGOTEPO OO
TEVTE OPEG OVE MUEPA. ZOUPOVOL [LE TN KOIWVMVIKO-
ONUOYPAPIKN avaAvGN, ol AvTpeg eival o mhavo
a7to TIC YOVOIKES VO, EKTIOEVTOL GTOV KOTVO TGLY(pOL
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Katd TV gpyacio TOVG, LLE TOLG VEOTEPOVG VO Elval
mo mhavo va ekteBovv. ITo cvykekpéva, to 33%
tov Evponaiov nhikiog 18-24 etmv ektifevtat otov
KOTVO TGLYApOL KAt TNV £pyacio Tove.’

Amo ™V mavelladikn Epguva ov deEnyon oo
10 Topupa latpoProroyikdv Epevvav tng Akadnpiog
ABnvov, tov ZentéuPpro tov 2013, pdavnke Ot T0
92,5% t@v cupeTEXOVTOV andvincayv OETikd 6To
EPDTNO CYETIKE LLE TO OV TOPEVPEOMKOY GE YDPOVG
7oV KOmvilouv mopOAO TTOV OTTOYOPEVETOL TO KATVIGHLAL,
70 TPONYOLHEVO StdoTnpa. MOAS To 6,1% andvinoce
apvntikd. To 73.9% dniwoe «Bupopévon Aoy g
TopEPaong Tov aVTIKOTVIGTIKOD VOpov, eva To 70,7%
Bewpel TG N ToATela Hev Exel Tpaet g dPELe Yo va.
mpn el 0 VOHOG Yo TNV TPooTacio omd To mabnTikd
KATVIGHLO 6TOVG Xpovg eotioong. To 51,9% tdoceton
vrép g TpodTacns tov 10.329 EAMvov eottntdv,
ov gvumdypapa {NTodv To TaNTIKO KATVIGHO Vv
avoyOel o d1ebvég (e mpootaciog avOporivov
dwaopdTmv.?

3. TO MAOHTIKO KATNIZMA ZTHN MAIAIKH HAIKIA:
AAPH NAPOYZIAZH TOY MPOBAHMATOZ

Avagépeton Tmg 10 40% TV ToUdOV ToyKOGHIMS
ektifetat oto modnTkd kamviopa.’ ITo cuykekpipéva,
T TOLOLA TTOL TTPOEPYOVTOL UTO PTOYA KOIVOVIKO-
OIKOVOLUIKG OTp®UOTO EKTIOEVTOL TEPLGGOTEPO GTO
nofnTiko Kamviopa. '

ATO TN OTIYUN TOL APYIoE VO, EQaPUOLETAL ] OVTL-
KomvioTikn vopobeoia, otnv EAAGSa Kot Tov KOGO,
N Kopla Tyn €kbeonc TV SOV 6TO TOONTIKO
KATVIGHO, EIVOL GTO GTITL KOl GTO OVTOKIVITO, OO
TOVG YOVELS TOVG 1) 0O GAAO ATOLLOL TTOV ALGYOAOVVTOL
pe ™ epovtida tove.!® To Kémviopo TG UNTEPOC
gtvor cuviBwg N oNUOVTIKOTEPT TTNYN TTadNTUCOD
KOTVIGHLOTOG, AOY® TOV GOPEVTIKOV OMOTEAEGLOTOG
™G €kBeong KaTd T SIEPKELN TNG EYKVIOGVVNG KOl
NG AOIAAEITTNG UNTPIKNG TOPOLGING KOTE TO TPMTO
xpovio. {ong Tov Toudiov.

To modié mapovasidlovy Wwaitepn vacinocio 6to
TOONTIKO KATVIGULOL Y10TE AVOTVEOLV YPTYOPOTEPQ OO
TOVG EVIAIKEG KOl ELGTVEOLV TTEPIGGOTEPOVS PUTTOVG
avé povada ocopatikod Bapovs.!! To moudid katormri-
VOUV €MIONG LEYOADTEPEC TOGOTITEG PUTMV KOTVOD
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eEoutiag Tov 611 falovv ta xépla 6to oTOUA."? Ao
UEAETEG QavNKE OTL £merTo. amd EkBeon og TapouoLn
emimeda Kamvov, ta enimeda Kotvivng (LetafoAitng
viKotivng) oto modd eivon kotd 70% vynAdtepa
an’ 6Tt otovg evihkec.® To moudid dev Exovv TV
EMAOYN ATOPLYNG TOV TOONTIKOD KOTVIGUATOG AOY®
™¢ €EAPTNONG TOVG Od TOLG EVIHAMKEG PPOVTIGTEG
TOVG. AKOUO Ko oV ToL Peyaldtepa o NAkio ool
nrovoav va gykatoreiyovv Eva xdpo mov Ppibet
KamvoL, To mhovotepo Ba ftav va Adfovv apvnTikn
amdvTNon amd ToVG EVIAMKES PPOVTIOTES TOVG.

4. BAANTIKEZ OYZIEZ TOY KATMNOY TOY TZIFTAPOY

O Kamvog Tov To1YapoL gtvat Evo TOAVTAOKO petypio
YNUKDV EVOGEDY TOV dEGUEVOVTOL GE COMOTIOW 0L~
poloA 1 etvar ehevbepa oty aépra edor. Otepeuvntég
EKTILOVV OTL 0 KamvOg TOL ToLydpov mepteyet 7.357
mMukég evooets.* Eyel Stomotmbel ot o 1,3-Bovtadt-
évio Bewpeiton 0 oNUAVTIKOTEPOG YN KOS TOPAYOVTOS
TOL KOTVOU TOV TOLYGPOV Y10L TV ELPAVIOT KOPKIVOD.
H axpoieivn kot n axetardetion paiveton mog epedi-
Covv 10 avOmVELGTIKO GVGTNLLA, EVO TO KLOVIOVYA, TO
aPCEVIKD, KoL 01 KPEGOAES €lval 01 KOPLES ouTieg yo
T0L TPOPALLOTO TOV KAPSIOYYELONKOV. XTIC PAOTTIKEG
ovoieg meptiappavovror pétaria, N-vitpolapiveg
KOl 01 TOAVKLKAIKOL ap®UOTIKOT VOPOYOVAVOPOKES
(polycyclic aromatic hydrocarbons-PAHs).!s

O xOmvOg TEPLPEPIKNG PONG TOV TGLY(APOL, TOL
Jloy€ETOL GTOV OEPQ, ATOTEAEITOL OO TOALD G-
OTATIKG, €K TOV OTOIOV, GE VYNAES GUYKEVIPMOGELS
oLVOVTOVUE TO HOVOEELS0 TOV dvBpaka, TV Tioaa,
™ VIKOTivT), TNV appovia, To Bevioio, To KA Kot
70 4 — apvodipovoro. ' Alkec PAomTIKEG 0VGIES, TOV
eKAdOVTOL 0O TV KOO TOL KATVOL TOV TGLYApOV,
eMMPOCHETH e AVTEC IOV TTPOAVOPEPHT KAV Elvar TOL:
BrvvroyAmpidio, vOPOKLEAVIO, PGEVIKD, POPUUAIEHON,
KOTEYOAN], VOPOKIVOV, LOAVPSOG, HeBLA-a1BVA-KETO-
N, VITpIKO 0EEid10, PUVOAT, GTUPOAIO, AOVOALO Kot
Bovtdvio. Zapmg, 1) £kBEGT GTOV KOTVO TEPLPEPIKNG
PONG 0m0d10EL VYNAITEPES GUYKEVIPMOGELG TMV Y1 LUL-
KOV 0VGIMV GTOV avOpOTIVO 0pyovicuo, kabdg Kot
AVENUEVES CLYKEVTPMGELS KapPoSvatpospaipivng,
vikotivng kot kotvivng oto aipa. O kamvog nepupept-
KNG pong etvar Katd 2-6 pOPEG TUKVOTEPOG GE YNKES
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EVOGELG, GLYKPLTIKE LLE TO KOPLO PEVLLOL KATVOV, TTOV
EKTVEETOL OO TOV KATTVIOTH. !¢

Ta eninedo TOV MUIKOV GLOTATIKOV GTO KVPLO
pevLA KOTTVOD TOV TotyapmV emnpedlovTol omd Toh-
A00G S10pOPETIKONG TOPAyOVTES. ALPOPETIKG HETY-
poTa kamvov, eiktpa, dnontikd yopti, TpdcbeTa, Kot
OYEOLIOTIKEG KOVOTOLIEG TTOV PN GLOTOLOVVTOL GTNV
KOTOGKELT TOIYAPMV EYOVV GTLLOVTIKT ETIOPOOT] OTA
EMIMES0L TOV TOEIKMY OVGLHY TOV LETAPEPOVTOL OO TOV
KOTVO 6TO KOPLo pEOLLO KATVoD amd TV Kot Tov.!’

Etvon mohd onpovtikd vo, eimwbel 6t dev vmdpyet
Ao QOAEG eMinedo EkBeoTG GTOV KOTVO TOV TOLY(POV
avaPOPIKE pe To TabnTIKd Kamvicpa. 't

5. EMAKOAOYOA THX EKOEZHZ ZTO NMAGHTIKO
KATNIZMA ZTHN YTEIA TQN MAIAIQN

5.1. AoIJWEEIG KATWTEPOU AVOTIVEUOTIKOU

O1 LoYdEELS TOV KATOTEPOV OVOTVEVGTIKOV ETL-
dpoVV GTOVG OEPAYMYOVG KOl TOVG TVEDLOVEG KOl
nepthapPfdvouy Tig: ypinn, fpoyyitida, Kot Tvevpovia.
Amd avaockomnor 60 peletdv eavnke 0tL 1 £xbeom
TOV LEAAOVGMV UNTEPMV KOl TMV VEOYEVVITOV GTO
ToONTIKO KATVIGLLEL, 0VEAVEL TOV KIVOUVO TV VEOYVOV
VO, ELPOVIGOVY AOUMEELS TOV KOTAOTEPOV (LVOTVED-
otiko¥ katd 20-50%."

5.2. AcOpa kai oupiypog

To dobpa ivor o o ovvndeg ypdvio voonua g
ondkng nhkiog. H ékBeon oto mabntikd kamvicpa
eaiveral va gvepyomolet TV peavion aohpatog Kot
TOV GLUTTOUATOV EE0Pong Tov. >

Amo ™V avaokomnon 73 HEAETOV QAavNKE OTL
N éxBeon 610 TOONTIKO KATVIGUO, TPO KoL PETE TN
vévynon, ovoyetiotke pe avénon kotd 30-70%
TOV TEPLOTATIKMOV GLPYHoV Kot 21-85% avénon
TOV TEPIMTOGENV Aobuatog og mandid. And v 10w
OVOOKOTN G TPOKVTTEL OTL 1) pelmon g €kBeong
0T0 TOONTIKO KATVIGHO CUVOEETOL LE HEIWOT TOL
KvdOvou gpeaviong acOpatog.?!

5.3. Nolpwéeig péoou wrodg

Yndpyovv dedopéva 6t 1 €kBeon oto TadNTIKG
KOTVIG O 0VEAVEL TOV KIVOUVO ELPAVIONG PAEYLOVDV
HUEGOV OTOG otV Tond1kT| nAkia. ATo BipAoypapikn
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avookomnon 61 peletdv eavnke 0tL N €xBeon 610
CUNTPIKO» KATVIGHO 0WEAVEL TOV €V AOY® Kivouvo
Tave and 60%.%

5.4. Aipvidiog Bdvarog otn BPePIKA NAIKia

O opvidlog Bavatoc otn Ppepikn nikia, eivor n
EQPVIKT| omMAEL EVOG KATE T AALA VYL0VG PPEPOVG.
[Ttret tovddyiotov 300 popd etoing oto Hvopé-
vo Booilewo.? Ao Biloypagikn avackornon 75
LELETAOV TTPOEKLYE OTL TO UNTPIKO KATVIGLLOL LETE T
yévvnon tov moudov cvoyetiletol e TPUTAACIACHO
70V KvdHvou Bpepikol oigvidiov Bavdatov.'”

5.5. AIgIodUTIKA UNVIYYITIOOKOKKIKN VOGOG

H d1e16dvtikn vy y1tidokokKikn vocog anotehet
OTLOVTIKO TTopdyovTo avamnpiog kot Bavatov oty
Tod1kN NAkiol, pe T0 5% TV TEPTOCEDY VoL EYOVV
potpaio katdAnén ko mepimov 1o 16% va amoktovv
KGmo0 GOPapY) PLOIKH 1) TVELATIKTY avornpio. Ao
avookonnon 18 peketdv edvnke 0tL 1 €kbeon 610
ToONTIKO KATVIGUO 6TO OTiTt VIEPOTAACLALEL TOV
Kivduvo mov €xet éva Toudi va EPQaVIGEL S1EIGOVTIKN
pnviyytidokokkikny voco. To peyaidtepo kivouvo
détpeyav ta Todld nikiog Kato TV 5 eTmV Kabdg
Ko EKEIVOL TV 0T01mV 01 UNTEPEG KATVILOV KOTA TV
nepiodo g hoyeiag.”

5.6. ANeg raBnoeig

H éx0eom oto madntid kanviopo £xet eniong ov-
oyeTloBel e TNV EPLEAVIOT KATOI®V LOPPDV TOLOIKOD
KapKivo,*® gupuonpatog oty evijhikn (on,*” petopé-
VNG 06PN TIKNG Aettovpyiog,” kon mbavy emdeivaon
YPOVIOVY TaONCEDY OTMG SPETAVOKVTTOPIKT| CvoiLLio.>

5.7. KoivwVIKA Kal TIVEUPOTIKA avamTuén

H ékBeon tov tadiov 6to madntikd Kamviopo
pmopel va ennpedioel ETIONG KL TV TVELOTIKN TOVG
avamTuEn. Ao peAET AVIKE OTL T TOOLY TTOV EKTI-
Bevton 610 omitt, datpéyovy awENUEVo Kivduvo ya
TNV EUGAVICT VELPOGLUTEPLPOPIKADV TPOPANUATOV,
OLUTEPILAUPOVOLEV®V TV LOONGLOK®V S10TopaydY
KoLt SL0TapOy DOV EMMEWUATIKNG TPOGoyNs.>” AT apte-
PIKOVIKT] LEAETN QAVIKE OTL OKOLLOL KO TOL TTOAD LLUKPEL
10600t £kBeong 6T0 TAONTIKO KATVIGHO UTOpOvY
VO GUGYETIGTOVV LE TPOPANULOTO GTHV OVAYVOGT] Kot
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OTNV KOVOTNTO GVAAOYIGHOD. !

Yrdpyovv eniong ototyeio Tov GuVOEOLY TNV
KOKY] TVELHOTIKY] Vyela (cvpmtdpoto kKatddingng
KOt Ayyovg) mondimv kot epnPav pe v ékbeot) Toug
010 TofNTIKd Kamvicpo 6to omitt.*? Emiong, maidid
7oV (OVV LLE KOTVIGTEG, POIVETOL VOL EXOVV AVENUEVES
amovcieg 6To GYoAEl0.

5.8. Maudid mou ekTiBevTal gTO TTABNTIKO KATIVIGHA:
ev duvdpel peAAOVTIKOI KOTTVIOTEG

AmodeikvoeTtatl, and avooKOTNGoN UEAETMV, OTL
T0 ekTBpEVO 6TO TOONTIKO KATVIGHO TOLOLdL EYOVV
TEPLEGOTEPEG TOAVOTNTES VOL EEKIVI|OOVY TO KATVIGHLOL,
LLE TPUTAGO10 KIVOLVO Y10 T TOUdI TV OTOIMV Kol O
2 yoveic kamvilovv. To moudid, Twv omoiwv £vag yovéag
kanvile, £xovv 70% meprocdtepeg mbavoTTEG VO
Eekwvnoouy va kamvilouv, Kot 2mhacteg mhovotnTeg
av ovtdg 0 yovéag ftav 1 untépa.t

5.9. MpofARuara awod TNV TPOYEVVNTIKN éKBeaN
OTOV KOTIVO

To kamvicpa katd ™ S1épKELD TNG EYKVUOGHVNG
ovoyetiletat pe Eva evph QAGHA SVGUEVOV ETTTM-
GEMV OTNV VYELD TOV KUMHOTOG OTT™S 1) AofoAr], N
TPOWMPOTNTA, TO YUUNAO BAPOG YEVYNONG, 1| TEPLYEV-
VITIKT VOGN pOTNTO KOl BynotpdtTal, Kot 0 apviolog
veoyvikog Bdvatog. '

6. KAMNIZMA ZTO AYTOKINHTO, KOINH TNQMH

To kamviopo ota oyfuate anotedel pio coPapn
my" €xBeong TV TOdIOV 6TO TAONTIKO KATVIGUAL.
Ta enineda £xbeomng oto TaONTIKO KATVIGO, pLopet
va givon eEapeTikd vYNAL e€outiog TOV TEPLOPIGUEVOL
YOPOV GTOV 07010 KLKAOPOPEL 0 KATVOC.

Melém mov de&nyn ot Zkotio e&étace v Exbe-
o1 670 TOINTIKO KATVIGLLO GE TPOLYLOTIKEG GUVOTKEC.
E&etdotnie 10 T10600TO TOV HIKPOV KUKAOQPOPOOVTMV
OTOV 0€PQL COUATIOIOV (EVa EDPEMC YPTGILOTOIOVUEVO
LETPO Y10 TO TN TIKO KATvicpa), o€ 104 Stodpopés.
Koatd ) didpketo TG HEAETNG VTG, Ol GUUUETE-
YOVTEC KANOMNKOV VO TPOYUOTOTOU|GOVV SIUOPOMES
JTNPOVTOG TIG KATVIGTIKEG TOVG oLV OELES KOTA
™ dudpkela Tov Tag1d100. Ot GLYKEVIPMGELS TOV
AETTOV GOUOTIOIOV 0 ovTokiviTa oL o1 emPai-
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vovteg Kamvilov Bpédnkav va eivor vymAég, kot va
vepPaivouy HAAGTO TIG OVTIGTO(ES TPOTEWVOLUEVEG
0oV [IOY y1o v motdtnta Tov aépa. AKOpa Kot OTo
¥PNooTovVTOL HEHOSOL OEPIGLOD, OMG TO AVOTYLLOL
TV TopadOpmV 1 1 ¥PNoN NAEKTPIKOV £EUEPIGUOV,
nopatnpeital LIEPPACT TOV TIHDV, TOL GLGTIVOVTOL
Yo TNV TotdTNTO TOL AEPQL. >

To m0600Té TV EKTIOEPEVOV GTOV KATVO [N
KOTVIGT®V, EVTOC OYNUATOV, TOL avaépOnkay ot-
eBvag to 2007 oe HITA, Kavaod, Hvopévo Baoi-
Aewo kat Avoetpodio NTav g Taéng tov 29-44%.%
BéBata, n onuodcia vrootpién yo Ty amayopevon
TOL KOTVIGUOTOG GE OYNMaTa, Wiaitepa Tapovcio
Toudiov, avcavetat. To 2011, o Bpetavikog lotpikdg
Y0AoYog yNoioe vrép g B€omiong vopobeoiog
Y10L TV amoyOPELGT| TOV KOMVIGHOTOS G OAOVG TOVG
TOTOVG OYMUbTev. Metd and avtryv v TpoTonoinon,
axolovOnoe yneion vopov, to Mdaptio tov 2014
a6 to Bpetavikd KotwvoBovio, mov enttpénel oty
KuBépynomn va VToPAAEL KAVOVIGUOVS TOV OTOLTOVY
TNV OToyOPEVOT| TOV KOTVIGHOTOG GE OYNMOTOL, oL
povacio modimv.?’

7. AIEONHZ KAI EFXQPIA NOMOOEZIA ANA®OPIKA
ME TO KATNIZMA

H vopobBecio mov amayopevetl 10 KATVIGUA GTO
avtokivnta Tov petafaivovy Todld £xel ewoaybel oe
OPLOUEVES O1KL000G1EG KPaT®OV OTMG: Tov Kovadd,
tov HITA kot g Avotpaiioc. AAheg y®PeS TOL
&yovv Kvn el yo TNV omaydpeuon Tov KOmviopoTog
0€ OTOKIVITO TOL HETOPEPOLY TALOLE TEPIAAUPA-
vouv ™ Notwa Aepikr], 10 Mraypéwy, v Kompo
kot o Hvopéva Apafikd Eppdra. 1o Mavpikio
TO KOTVIGHO, ooyopevetal o€ Kabe dynua pe kébe
nAiog emPoivovrec.

[Mapatmpeitar Evag avavopevog aptipog yopov
7oV eMPAAEL TNV OTAYOPELOT) TOV KOTVIGUATOG GE
EMAYYEALLOTIKA O paTa, Ve 610 KovPérr n vopode-
olo avtitifetol 6To KATVIoUO KOTE TV 00MyNnom o€
0molodNTOTE TOTO OYNLATOG. > TNV Ayyhia ko TV
OvaAla, 00T TN GTIYUN VITAPYEL LOVO EVOG VOLOG TTOV
AmayOpPEVEL TO KATVIGLLO GE OYT|LLOTOL TOV YPTCULOTOL-
ovVTaL Y10 AOYOVG EpYOGiag amd TEPIEGOTEPA O EVOL
dropo. X Xxotio, stvol Topdvopo va kamvilovy og
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KaBe dymua Tov ypnoomoteitol yio oy yEALOTU00G
oKomovG TANY TOV 1010 TIKAS ¥prions (1.X.) oymudrov.®

X yopa pog, BePaimg, de yivetor Adyog yo TV
amoryOPELG TOV KATVIGUOTOG 6TOL TAoTG PUGEMG OYN|-
pota. BéBata, to Yrovpyeio Yyeiog oty mpoomdfeid
0V Vo evappovioel EMAnvikn vopoBeoia pe o o1ebvn
npotuna (dpBpa 8 kar 16 e Zoppaong [Thaiciov
tov [1OY yua Tov €leyyo Tov Komvov), £xel TpoPel o
po 61l VORoOETIKMV TPAEE®V avaQOPIKA [LE TNV
amoyOPELOT TOV KOTVIGHATOG. ZVYKEKPIUEVA, EEE0M-
og tov vopo 3730/2008 (PEK 262/t.A/23.12.08) pe
TITAO «TTEpl TpOTTOTIAS TV AVHAIKMY OO TOV KATTVO,
0. AAK004.00)0. TOTA Ko GAAES droTateicy. AevTepov,
e&édwoe Tov vopo 3868/2010 (OEK 129/t.A/03-08-
10) pe titho «mepi avapabuions tov E.X.Y. kot aiiwv
Osuorawv apuodiotnag tovy Beomiloviog LETPO OAMKNG
AOYOPEVGNG TOL KOMVIGLOTOG GTOVG KAELGTOVG ON-
HOG10VG KoL 101OTIKOVS EPYACIOKOVG YMDPOVG GUUTTE-
prrappoavopévev kat Tav yopwv gotiaong. Tpitov,
Kotd €£0vo1060Tnon Tov v. 3868/2010, ekdonke M
Kown Yrovpywn Anogaon (KYA) 104720/25.08.10
ue titho «wepi kobopiouod twv opyavwv s dLaoi-
KOGIOG EAEYYOD TIGTOTOINGNG TWV TOPOPOATEWY KOl
emPorng twv mpoflemouevawv kupwoewv kabwg Kol
TV KPITHPIWV TPOGOI0PIaHOD TOD DYODS TV TPOTTi-
1w kabwg xor kabe GG avoykaiog Aemtouépelag
VIO TV EPAPUOYH TOD VOOV GDTOD». XINV €V AOY®
KYA mpopAénovtat S101knTikég KuPMOGELG TOGO GTOVG
Topofates KamvioTég 660 Kol 6TOVG VITEVHHVOLG dla-
yelpong tov yopov eotioonc. Tétaptov, pe 6toY0 TV
OTOTEAEGLLOTIKY] EQAPLLOYT| TOV VOOOETIKOD TAatsion
AmOyOPEVOTG TOV KOTTVIGHLOTOG, EK00ONKE £YKHKAL0G
[e OLEVKPIVIGELSG GYETIKG LLE TNV EPUPLOYN TOVL VO-
pofetikod mAatsiov anaydpeLOTG TOV KOTVIGHOTOS
(120995/30-09-2010). IMépumtov, pe Tig Eykvxiiovg
3399/14-01-2014 ko AYT'6/T'TI 13111/10-02-2014,
EMONUAVONKE 1 OVOLYKOLOTITO EVTATIKOTONGNG TV
EAEYY®V TOV APUOSIOV EAEYKTIKMDV 0PYAV®V KoL TG
TOPUKOAOVONGNG TOV ATOTEAEGUATMOV EAEYXOV YiO
TNV VAOTOINoT TNG AVTIKOTVIGTIKNG Vopobesiog. 4!

8. TA AIKAIQMATA TQN MAIAIQN ANAD®OPIKA
ME TO NAGHTIKO KATNIZMA

Yrdapyovv d1ebveig cvufdoceic mov dtacarilovy
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TOL OIKOLDLLOTOL TOV oS00 Y10l ThoTS PVGEMS OEOTOL.
‘Eva coPapd 6épa ivar kot 1 €l6mvon KaAng moto-
mrog aépa, un PePapnuévov and tig ToEKEg ovoieg
TOV TG1YapOv.

H ouuBaon twv Hvwuévwy EGvwy
yia 1a Aikaiwuara tou Maidiou:

H ovppaon eykpibnke amd t [evikn Zvvérevon
tov Hvopévov Edvav otic 20 NogpfBpiov 1989 kot
ténke o€ 1oy tov ZentépPpro tov 1990. H Zopfaon
AmMOTEAEITON OO VOLUKE OEGUEVTIKES O1eBVeic vToype-
ooelg. To dpBpo 3 g ZopPaong opilet otu

«Ze OLeG TIG OPAGELS TOV OUPOPOVV TO TOLOLA,
ette auTég Aappavovtal amd dNUOGIONG 1 11OTIKOVG
OPYOVIGHOVG KOWMVIKNG TPOVOLNG, SIKOGTHPLO, TIG
SN TIKEG apyég M omd T0 VOROBETIKA Opyava, TO
GLUPEPOV TOL TOLO10D TPEMEL Vo AapPaveTol Tpo-
TioTOG VIOYNY.

[Mapd to yeyovog 6t n ZouPaocn dev meptiapfvet
KOTTO10 pNTO dKaimpo TpocTaciog oo T BAABN Tov
TPOKOAEiTOL A TOV KAV, 1| EMIONUN EPUNVELD TV
apBpwv g ZouPacng anodekviet 6t 1 pun Ekbeon
oTOV Kamvo gtvot onpovticd 0Epa avBpomivov dtcat-
opdtov. Xopeaova pe tov I1OY:

«AOY® TOV TEPAGTION dVVOUIKOD TV BAAPOV
amo Vv ékfeon TV TOIOV GTOV KOTVO, ToL KPATN
&yovv v gvBHvn va Aafovy OAa To avarykaio Vopo-
Oetucd Ko puOLUGTIKA PETPA Y10 TV TPOCSTAGIO TOV
OOV OO TOV KOTVO KOl Vo O10G(poAicovY OTL TO
evolpépov Yo Ta. Toudid veployveL TV duTdewv
™G Propumyaviog Komvovy. 42

H Aiakripuén rwv Okrw MepiBardovrikwy YreuBovwy
(G8) 10 1997 axerikd pe v mepiBardovrikn vyeia
Twv TTaIdIWV ouvowiletar ata e€NS:

«EmBepormvovpe 6TL 0 KOmVOS TOL TGLYAPOL
anotehel £vo oNUOVTIKO Kivouvo yio T onpocta vyeio
TOV WKPOV TOLOLMV Kot OTL 01 YOVEIG TPEMEL VoL Elvait
EVILEPOL GYETIKA LLE TOVG KIVOVVOLG TOV KOTVIGUOTOG
07O OTiTL OGOV APOPA TOL LUKPA TOdIE TOVG. ZVUP®-
VOOLLE VO, GUVEPYOIGTOVLLE Y10, TNV EKTOIOEVOT KO TIG
TPoonadelEg EVOIGONTOTOINGTG TOV KOWVOU LE GTOYO
™ peioon g €kbeong TV TodIdV 610 TOONTIKO
KAmviopoy.*
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9. ZYMMEPAZMATA

O1 emntdoelg Tov TaONTIKOD KOTVIGHOTOS 6TV
vyeio TV Todlmv eivor TAEOV KOG TEKUNPLOUEVEG, KoL
N duocta vashnTonoincm yio Tovg Kvdhvoug Tov
TPOKVITOVV Ao oTO, IKovoromTikt|. [Tapd To yeyovog
aVTO, VO CNUAVTIKO TOGOGTO TOV TOLOLOV SeBvdg
ovveyilouv va ektifevtan 6To TadnTIK KATVIGHO, Kot
EVO 1 amayOpeLS Tov kanviopotog fdoet vopobeoi-
oG VI PEE OMOTELEGLOTIKY 0T pHelwon NG EkBeong
OTOV KAMVO TOV TOLYApOov 68 IMUOGIONG YDPOVG, M
mietoynoia g €xbeomng TV Todidv cuppaivel oe
01O TIKOVS YDOPOVS KoL OYNLLOTO, TTOV OEV KAADTTOVTOL
a6 tn vopobeoia. O pdvog amoTEAEGUOTIKOG TPOTOG
v TN pelmon g ékBeong etvan va yivooy ta omitio
KOl TOL OYNLLOTO. TANP®G EAEVLOEPQ KOTTVOD.

H epappoym vopobesiog yio ) pbbuion tov ka-
TVIGLOTOG GTO OTitL umopel va pnv gival evKola
VAOTOMGIUN GTNV TOPoVoa AOT|, VITAPYEL, OUMG,
ALEUVOLLEVT OVOLYVDPIOT] TOV SIKOUOUATOV TPOCTAGIOG
TOV TOLOV amd TV £KOeon 6T0 TadNTIKO KATVIGHAL.
Eivat 1oyvpn 1 vroompién e vopobeosiog yio tnv
amoyOpPELGT TOV KAMVIGUOTOC O QLTOKIVITO OTTOV
emPoivouy Tondid Ko £xovv elooybel EmTLYDG OYETIKOL
vopot o€ dAAeS ydpes. Etvar onpovticd va vapyovv
ekoTpoTeieg EVUEP®OTG IOV Vo VTEVOLUILOVY GTOVG
EVIIAMKEG KATVIGTEG TNV €06V TOVG Y10 TV TPOGTAGIN
TOV TOOLOV OO TO TOONTIKO KATVIGHLA.

Ot otpatnyikég TpOANYNG (.. amoyOpELOT Ko
TVIGLOTOG 0€ KAELOTOVG YMPOVG, ATOYOPELST] O1-
APNLONG), OV EXOVV KOTAPEPEL VO AAAAEOVY TIG
KamvioTikég ouvnBeieg diebvag. H ouumepipopd tov
atopov TAdfeTon To TpAdT YPOVIe TS {wng Tov, Ot
0 eYKEPOALOG TOV etvon tabula rasa (Gypopog Tivakog)
KO Y10, 00T KGO Tpoomadelo ALOYNG OTN GUVEYELD
etvan 0vokoh). Ta dropa Ba Tpémet amd Tn veapr nAtkio
V0L EVILEPMVOVTOL GYETIKA LE TIG PAATTIKES EMOPACELS
TOV KOTTVIGHOTOG Kol TOV ToBNTIKOO KOTVIGHATOG,

Ot mapepPacelg Tov HedVOLV TN ¥pNoT KaTvoD
(.., OENGOT TOV EVKOV POPOV KATAVIADGCNG, EK-
oTpOTElEG TOV HEGMV LalIKNG EVILEPOONG, GYOMKA
TPOYPEULOTO GE GUVOVAGHO HE KOWVOTIKEG TOPELL-
Baoelc, Kot KOWoTiKES TOPEUPACEIS TOV UELDVOLV
™V TpOcPactn TOV avnAKOV 6€ TPoidvTo KAmvoD)
npémel va. glvan gvpeiec, Kal va £xovv KatevBuvon
TNV TPOAYN KOl S10KOTY| TOV KOTVIGUOTOG Kot TV
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e&dheym Tov AN TIKOV KATVIGUOTOG. € TEPITTMOON
7oV 0gv avamTuyOoHV Kol EQAPHOGTOHV CUVTOLLO
QTOTEAEGLATIKO TPOYPALUOTO, GTO LEAAOV, 1) VO-
onpoTTa Kot 1) BvyNopdTnTe TOL 0ITOdIdOVTaL GTO
Kamviopo Oo avEnbovv.

H ovvepyaocia petald tov yopov mov diénovran
and VOLOLG, KOVOVIGLOVG, SIOTEYLLOTO Y10, TOV KOTVO
nov gmkvpaovovtol and tov [I0Y FCTC npoceépet
pior ovad ikt evkatpio yio v avamtusn, epopuroyn
Kot aEOAOYNOT] OAOKANP®UEVNC TOALTIKNG Y10l TOV
EAEYYO TOVL KOTVIGHLOTOG, TOV UTOPEL VoL ivat yprotun
Y Kabe yopa.
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Background: /n Greece, the prevalence of chronic hepatitis B is estimated at 2.5 to 3% of the population and of
hepatitis C at 1.5 - 2% respectively. The impact of chronic viral hepatitis varies by geographical region and popula-
tion, affects the patients’ quality of life and constitutes the third cause of death worldwide. Patients and Methods:

The study was conducted from January 2015 to April 2015 in the Gastroenterology Clinic of the University Hospital
of Patras and enrolled 156 patients. Factors such as the sex, type of hepatitis, months of treatment, time out of work,

physical and psychological stress during the treatment, frequency of absence from work and the type of hepatitis were
studied. Results.: Of the total of 156 chronic liver patients (108 men, 48 women) the disease affected the profession
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NEPINHWH

EIZATQI'H: X y0pa pog, 0 EMTOAAGHOS YLO TN YPOVIL.
naotitde B vwohoyiletm o€ 2,5 - 3% 10U TANOVGPOV KL
v v nratitidn C og 1,5 - 2% avTioToiyms, 01 EMATOCELS
NG YPOVIOG 10YEVOVS NTOTITIONS TOIKiIAOVY avdioya pe T
YEQYPOPIKTN TEPLOYN KoL TOV TANOVONO 0moTELOVTAS TV
TpiTn atio 0avaTov TAYKOORIOG, EMNPEALOVTES OVOUEVMS
™ oyeTilépevn pe v vyeio wordtnTo (oNg TOV 060evay.
AXOENEIX KAI MEOOAOI: Xtn perétn evrdyOnke éva
ONUOVTIKO OElYRa amd a60gveic mov ToapakorovBovvTal 6Ty
Tastpevreporoyukny Kiwvikn tov lavemotnmokov I'evikod
Noocoxkopeiov [latpav, o1 omoior emokEépOnkay T EEoTepikd
latpeio kotd T0 TPAOTO TETPAPNVO TOL 2015. AN poPopisg ToV
LPNOLHoToOnKay givar To VA0, TO £100G TNS NTATITIONGS, OL
unveg Bepaneiog, To S1G6TNNO EKTOG OOVAELNG, 1) COUATIK
Katamovion Katd T dwdpkewn TG Oepameiac, N Yok KO-
OO KaTd TN SrdpKewn TG Ogpaneioc, n cvyvoTNTA ATOVGiag
oo TV epyacio o1 0woies GLVAAEYONKAY Kou aveAVONKaY pE TN
ypion tov otaTieTikoy TokéTov SPSS. AIIOTEAEXMATA:
A76 0 6Uvoro TV 156 ypoviwv nratoradov (108 avopeg, 48
yovaikeg) n ac0évera ennpéace To endyyeipo o 101 (64.7%).
Davnke 6TL TO £100G TN NTOTITIONG ETNPEGLEL ONUAVTIKA TO
odoTNNO EKTOG OOVAELAS, TN CONUTIKY KATATOVIIGN KOTA
1 dwdpkewn NG Bgpaneiog Kot T 6VYVOTNTA 0TOVGLOG 0o
mv gpyacio. EYMIIEPAXMA: O péviec nratitidoes enn-
pealovy TV IKAVOTNTA Y10, EPYACIO KO TOAAES TAPURETPOVS
TI|G EPYUGLAG, YEYOVOS TOV GVOLOEIKVVEL TNV AVAYKT TOGO Y10
TPOITTIKEG TOPERPAGES 660 KoL Y10 PEATIOTOTTOINGT TNG
OepamevTiking Tpocéyyione. Ay latpixny 2016, 35:31-37.

Aééeig KAerdrd: AvappoTikes doeleg epyacia, ypovia nrotitidn

B, ypovia nratitido C, Zyoin Kowvevikev Emetmuov, Atoiknon
Movadwv Yyeiag, EAAnviko Avoktd TTavemotio, [atpa

EIZArQrH

O ypdviec nrotomddeleg Exovv TOATAEVPES EML-
TTAOGELG KoL EMOPOVV APVNTIKE 0TV To10TNTa {0NG
10V 060evav'. XapaktmpioTikd, ot aceveic Le povieg
nratonddeles eppaviovy cuumTdpaTo OTmG avopetia,
KoTafol), evepefioTOTNTA, ATMOAELD AVTOEKTIUNONG,
Gryxog, KatdOAy™ Kot petmpévn anddooT 6Ty epya-
610, TOL 6TO GHVOLO TOVG EXNPEALOVY GNUAVTIKA TNV

nodm o, (NG TV acbevav avtdv?. Idwitepn onuocio
£Y€1 T0 YeYovog 0Tt 01 Nratonafeic £X0VV KOVmVIKA
wpoPAHoTo (ovepyio, OTIYLOTIGHO, OIKOYEVEIOKES
dopwvieg K.AT.), o omoia eniong emnpedlovv dvuoye-
vig Vv Tototnto. {ong Toug’. H katdypnon odkooi,
WG YVOOTO, TPOKUAEL YOYOAOYIKES SLATAPOYES 1) KOt
Yoykég Tadnoels, cuvumapymv o€ pe Aoipwén HBV
N HCV éyet og amotéheopo mepottépm peimon g
no1otntog (ong Toug’.
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YAIKO KAl MEGOAOZ

211 GUYKEKPLUEVT] LEAETT, 1) ETILOYN TOV aGHEVOV
éywve pe Baon v e&étaon povtivag Tov EEwtepikon
TNaotpevieporoykod latpeiov tov [T.IN.IT. Ao toug
200 aocBeveic mov Tovg (NTMONKe va cuppeTEXOLY
ot peAéTn, ovykatatédnkay ot 156 kot wwhpOpa
EPOTNUATOAOYI0. CUUTANPOONKAV LE TPOCMTIKN
ovvévtevén. Oydovta téaoepic acbevels Emacyay and
ypovia nratitda B (53,8%), 67 and ypovia nrotitido
C (42,9%) ko 5 aoBeveic Emacyav and nratitido B
kot C (3.2%). Qg kpurnpla Evtadng elyov tebei: (o)
nAkio >18 etov, (B) 10TopIKd emayyeAIATIKNG Opa-
OTNPLOTNTOG TOLAAYIGTOV EVOG £TOVG KOl () TUGYOVTEG
amd yPOVIOL LOYEVIS NOTITION, EVA amokAeioTnKav: (o)
£YKAELOTOL GE COPPOVIOTIKA 10pOpaTa, (B) mdoyovteg
amd aAdeg nratondadeles (avTodvoon NTaTiTdn, Pop-
HOKELTIKN Nrotitda K.o.) Kot (Y) 60t iy YAOGOIKES
1N YVOOTIKEG SVOKOAIES OV eUTOSLoV TV a&IOTIGTN
CUUTAN|POOT] TOV EPOTNHOTOAOYIW®V.

EPQTHMATOAOTIO

To epotuatoroylo amaptiletal and T€66EpQ
ok€M. To Tp®dTO 6KELOG QPOPA TOL TPOCOTIKE GTO1-
yetlo Tov epmTNOEVTOC (TO OVOUOTETMVLLLO, TO PVAO,
™V nAikia, to endyyeipa k.6.). To devtepo oKEAOC
EMKEVIPMVETAL GTOV EMNPEACUO TNG EMAYYEALATL-
KNG OpaoTNPLOTNTOG 0o TNV achévela Epgvvag (av
opeileton 1 acHéveln 6To ETAyyELLQ, OTOS0CN TNV
EPYOCIO TPV KO PETEL, YPOVIKO SIAGTNUO EKTOG ETOY-
YEALOTIKOV 0GYOMMY K.AT.).

210 TpiT0 OKENOG EMYEIPEITOL VO, ATOTUTTMOEL LEGM
TOV EPOTNHOTOAOYIOV 1 atiol peTddoong TG 0GOEVEL-
G, 01 GALEG GUVVTIAPYOVGEC TOONGELC 1] VOGTILOTO 1
KOTOOTAGELS KOt 1] BEpATEVTIKT Ay®YT TOV OKOAOV-
Oeital. Lo T€TOpTo Kot TEAEVTaio OKEAOC 1) EpEvva
EMKEVTIPMOVETOL OTIG YUYIKO-KOWVOVIKEG KOTOOTAGELG
7ov Provel o acbevig.

2TATIZTIKH ANAAYZH

["a v oTaTIoTIK 0VAADGT TOV SEG0UEVOV TNG
£PELVOG YPTCLLOTOMONKE TO GTATIGTIKO TPOYPOLLLLOL
avalvong dedopévav SPSS. O €leyyog g oyéong
peta&d GVO TOOTIKOV UETOPANTOV £YIVE HEG® TOV
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Pearson Chi-Square pe enimedo onpovtikdtrog to
5% (p-value <0.05) kw1 évraon g oxéong depev-
vnOnke pe to Cramer’s V, dmov:

o) Cramer’sV <0.1 addvaun oyéon,

B) 0.1<Cramer’sV <0.2 pétpia oyéon,

y) 0.2<Cramer’sV <0.3 oyetikd dvvorn oyéon,

0) Cramer’sV >0.3 duvartn oyéon.

AMOTEAEZMATA

Onwc paivetan otov [Tivaxa 1, amd Toug 156 acbe-
veig, ot 84 (53.8%) émaoyav amd nratitda B, o1 67
acBevelc (42.9%) and nratitido C evd otvmodroutor 5
(3.2%) and nratitda B ko C. H péon nAia ntav o
49.06 £t Kou 01 TEPIGGOTEPOL TV (VOPES (69.2%).

210 GLYKEKPLEVO TANBVGLO damioTdONKE OTL:

* 1] 10YEVING NIaTiTidn OV OPEIAETAL OTNV EMOLYYEN-
patikn opactnpomra (100%),

* 1 perddoon g 10yevoHs nratitidag Kotd 62,8%
etvar dyvootn kot katd 22,4% opeidetar ota
EVEGULO VOPKMTIKA,

* 01 a.60gveic dev To avEPEPUY GTOV EPYOSOTN TOVG
(97%) @oPolpevol ToV KOWMVIKO GTIYUATIGHO
(57,7%) ka1 TNV an®Aelo TG €PYOCIOG TOVG
(39,1%),

* 1 acBéveln enmpéace To endyyeipo Toug (64,7%)
ka1l 0 fabpog emnpeacpod Koudvinke and 9%
(mépa ToAD) — 27,6% (eldyiotar),

* 1 oLYVOTNTO OTOVGIOG GO TNV EPYOCIO KUUAV-
Onke and 59% (kapio anovoio) — 32,7% (26 - 48
pépeg/étog),

Mivaxog 1. Zyéon avapesa 6to GOAO TV 060EVOY Kol 6T0
Babpod avapepdpevng enidpaong e vocov oty epyacio

BaOuog exnpeacuod 2vvolo
Elayioro. Aiyo Métpia  Ilapa
ToAD
dvro
Avdpog 31 17 12 11 71
IMovaixa 12 8 7 3 30
20voro 43 25 19 14 101
Value Df Asymp. Sig.
(2-sided)
Pearson Chi-Square 1,052 3 ,789
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* HETA TNV S1dyvVOGT) TG 10YEVOLS NraTiTidas ot acbe-
Vel katelyav v mpo ddyvaons Béon (69,9%),
&yacav v epyacio toug (1,9%), Exacav kot pn-
Kav aAAn epyaoia (0,6%) kot téhog cvvtaglodo-
mnkav tpdwpa (3,8%),

* JgV LTNPYOY CAAYEG OTNV ETOLYYEALOTIKT OPOOTT-
pLOTTA AOY® GLUVVTTOPXOVTOV Voo pdtmv (89,7%),

* 1 acBévela emnpéace (eEMdyiota — Alyo — pétpo
— mapa ToA0) to endyyeipo 101 acBevav otovg
156, onAadn oe 1060010 64.7%

Ocov apopd TV eMidpAcN TNV EMAYYEALOTIKY
dpacTNPLOTNTA, Ol GUGYETIGELG £dE1E0V OTL TO POAO
T0V acBevn dev cvoyetiCetan ( p=0.789) (ITivaxag 2),
10 €i00g TG Nratitdag cvoyetiletat (p-value=0.008)
Kol M €vToom TG ox€ong eivol oxeTIKa duvary,
p-value=0.293 (ITivaxag 3), ov pnveg Bepaneiog dev
ovoyetiCovton (p-value=0.159) (ITivaxag 4), To o14-
oTnuo eKTOG dovAELdg cvoyetiletal (p-value=0.004)

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidioc 2016

Ko évraon g oxéong etvan dvvar, p-value=0.416
(Mivakag 5), 1) COUATIKN KATATOVNOT KATA TN SLIPKELDL
¢ Oepamneiog cvoyetiCeton (p-value=0.005) kot 1
évtaon g oxéong ivar dvvar, ool p-value=0.417
(ITivaxag 6), N yoyikn KOT®oN KoTd T OLAPKELL TNG
Oepanciog dgv ovoyetileton (p-value=0.06) (ITivakog
7), | cVYVOTNTO OTOVGIOG A TNV EPYAGIN GLCYETI-
Cetan (p-value=0.00) ko 1 €vtaon g oyxéong eivat
duvarn agov, p-value=0.350 (ITivakog 8), 6T 1 6L-
AvOTNTO 0ToVGiag amd TV epyacio cuoyetiletat e
10 €id0g ¢ Nmatitdog (p-value=0.025) ko n évroon
™G oyéong etvar pétpia, p-value=0.189 (ITivakog 8)].

ZYMMEPAZMATA

H pelémn mapoapétpmv mg epyasiog Tov TacyovIov
amd xpovies 0yevelg nratitideg pmopet va Bondnoet
TOVG 1010V¢ Ko TOVG 10TPOVE TOVG VoL KATaAGBoVV

Mivakag 2. Zyéon avaueso 6Tov TOTO TG NTOTITIONG Kot 6To Pabud avapepduevng enidpaons Tng VOGO GTNY Epyacia.

Babuog ennpeooiod
Eldyioto Atyo Mérpio 11épo. moAD 2vvolo

Eidog nratitidog B+C 0 1 3 0 4

B 25 9 6 11 51

C 18 15 10 3 46
Xvvoro 43 25 19 14 101

Value Df Asymp. Sig. (2-sided)
Pearson Chi-Square 17,313 6 ,008
Value Approx. Sig.

Nominal by Nominal Phi 414 ,008

Cramer’s V ,008

MMivakag 3. Xyéon avapeco ot diapkelo Bepomeiog kot 6to Babpd avaeepduevns enidpacng g vOGov 6TV pYocio

Babuog exnpeacuod
Eldyioto Atyo Mérpio Hapao mold 2dvolo

Mnveg Bepaneiog 3 umveg 1 1 0 0 2

6 unveg 7 1 0 0 8

1 ypovo 1 2 2 0 5

Mokpog S1opKeg 21 9 5 10 45
Total 30 13 7 10 60

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 13,087 9 ,159
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MMivakag 4. Xyéon avapeca oto dStdotnpo ektdg epyaciog kot 6to Pabud avapepopevng enidpaong g vosov
BaOuog exnpeaouod
Elayiota Aiyo Mérpio Ldpao mold 2vvolo
Al0GTNLOL EKTOG SOVAELNG 1 EBdopada 15 7 4 37
1-2 EBdopddeg 0 6 8 16
4+ EPdopddeg 0 1 1 2
20vVoAo 15 14 13 55
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 19,065 6 ,004
Value Approx. Sig.
Nominal by Nominal Phi ,589 ,004
Cramer’s V ,004 ,004

MMivakag 5. Zyéon avapeco ot COUOTIKN Katomdvnon Kotd ) didpketa g Oepameiog kot 6to Pabpd avapepdpevng

enidpaomng TG vOGOL 6NV £pyacia

BaOuog exnpeacod
Eldyioto Atyo Mérpio Lépa molo 2vvolo
ZOUOTIKY KATOTOVI O™ 1 24 7 1 2 34
Katd T oudpkela g Oepomeiog 2 2 2 2 1 7
3 2 0 1 3 6
4 1 1 2 3 7
5 1 3 1 3 8
8 0 0 1 0 1
Total 30 13 8 12 63
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 32,939 15 ,005
Value Approx. Sig.
Nominal by Nominal Phi ,723 ,005
Cramer’s V 417 ,005

KoAvTtepa TV €EEMEN TG VOGOV Kot VoL TN dloyelpt-
OTOVV LE TO OMOTELEGUATIKG TPOTO.

ATO ™V TOpovGo LEAETN QaiveTon OTL, LETAED TV
GALOV EMTTOCEMV/EMMAOK®V, 1 YpOVIa nratitidn B
kot C odnyetl 160 oty eacBévnon g IKavotTTog
TOV 000evOV 060 Kol 0TV ovéNon Tov EUUEGOL
KOGTOVG TNG VOGOL AGY® TNG HELOUEVNG TOPOYOYL-
KOTNTOG KOl TOV YOUEVOV TJLEPDV OO TNV EPYAGIOL.

21V Topovca EPEVVA EMIONG QAVIKE OTL 1] JlE-
TAd00N NG 10YEVOVG Nratitdag katd 62,8% ntoav
Gyvootn kot katd 22,4% opeiletal oTo VEGIULO VOpP-
KoTKd. O1 ac0eveig dev T0 avépepav oToV pY0dOTN
TOVG POBOVUEVOL TOV KOVOVIKO GTIYHATIGHO KoL TV

ATAOAELD TNG EPYOCIOS TOVG. XTO GHVOAO TMV EPMTN-
Bévtov 1 acbéveln emnpéace To EXAYYEALA TOVG Kot
0 Pabuog enmpeaciov Kopudvinke and 9% — 27,6%,
EVA TO GLVOMKO OLAGTNILO EKTOS TOV EMOLYYEAUATIKMV
acyoMav e&optatol and 1o £idog g nratitvag. H
GLYVOTITO. OTOVGL0G OO TNV EPYOCL0 KOUAVONKE amd
Kopio amovcio £mg 26 — 48 népeg/étoc.

Kortd ™ didpketo g Oepanciog dev cuoyetilovron
e To Pabuo ennpeacpon: To VA, ot Pveg Oepameiog
KOl 1 YOy KOTwon evad to €100G g Nratitidog
ovoyetiletat pe to Pabpd emnpeacpov Kot n £viaon
¢ oyéong etvor oyetikd duvarty. To dtdotnua eKTOg
SOVAELAG, | COUOTIKY KATOTOVION KOTA TN StépKeLa
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MMivakag 6. Zyéon avapesa ot yoyikn KOmmaon Kotd tnv ddpkeia g Oepomeiog kot 6to Babud avapepdpevng enidpa-
o1Mg TG VOGOV GTNV gpyacia

BaOuog exnpeacuod
Eléyiota Atyo Mérpio LHopo wold 2vvolo
Yoy k6mwon kotd ) didpkelo Bepameiog 1 5 2 0 0 7
2 6 1 0 0 7
3 7 1 0 1 9
4 2 0 0 0 2
5 2 2 1 2 7
6 2 0 3 1 6
7 3 3 1 2 9
8 2 3 1 4 10
9 0 1 1 2 4
10 0 0 1 0 1
THvoro 29 13 8 12 62
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 39,275 27 ,060

MMivakag 7. Xyéon avapesa 6T GUYVOTITA OToVGiag Kot 6To fafud avapepdpevng enidopacns g vOcov 6TnV epyacio

BaOuog exnpeacuod
Eléyiota Aiyo  Méwpia  Iépa molo 2vvolo
Yvyxvomta amovoiog  Kaplo amovsio 29 8 6 2 45
and Ty epyacio 1-4 uépeg/pnva 6 3 3 0 12
26-48 pépec/étog 8 14 10 12 44
2vvoro 43 25 19 14 101
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 24,705 6 ,000
Value Approx. Sig.
Nominal by Nominal Phi ,495 ,000
Cramer’s V ,350 ,000

MMivakag 8. Zyéon avapesa 61o £160¢ TG NIATITIONG, GTH GLYVOTNTO ATOVGIG Kot 6TO PaBUO avapepOUEYNG ETIdpOIONG
™G VOGOV GTNV gpyocia

Eidog nranitidog SHvolo
B+C B C

Yvyvomta amovciog  Kopio amovsio 1 59 32 92
amd TV epyacia 1-4 pépec/unva 1 5 7 13

Alro 3 20 28 51
2vvoro 5 84 67 156

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 11,135 4 ,025
Value Approx. Sig.

Nominal by Phi ,267 ,025

Nominal Cramer’s V ,189 ,025
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™G Bepanciog Kot 1 cuYVOTNTO OTOVGIOG Omd TNV
epyaoia ocvoyetiCovrol pe 10 Pabud ennpeacuov
Ko €vtaon g oyéong eivar dvvarn. H cuyvoémta
amovciog and v epyacio cvoyetiletal pe To £1d0g
NG NATITIONG Kot 1) EVTOON TNG OXE0TG elvat PETPLaL.

Ev xatakAeidl, 10 cuvoAkd StdoTnpo eKTOC TV
EMAYYEALOTIKOV 0GoYoM®V e€aptdtal omd to €id0g
™G NroTitidog, To 160G TG Oepameiog Kot TG emary-
YEALOTIKNG TOV EVAGYOANGTG.
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Periprosthetic infection - A real Challenge of Orthopaedic

Surgeons: Basic knowledge, New data, Controversies,

Techniques and review of literature

ABSTRACT

Periprosthetic infection- A real Challenge of Orthopaedic Surgeons: Basic
knowledge, New data, Controversies, Techniques and review of literature
loannis Papaioannou, Andreas Baikousis, Panagiotis Korovessis
Orthopaedic Department of General Hospital, Patras, Achaia, Greece

Periprosthetic joint infections constitute a real challenge and threat for patients and orthopedic surgeons worldwide.
Two stage revision arthroplasty remains the treatment of choice for these conditions. One stage surgery needs a lot
of prerequisites and only in few orthopedic centers this procedure is applicable. The triplet of bacteria, patient and
hardware constitute the main pathogenetic mechanism. The role and the involvement of biofilm is already known
from many years ago. Nowadays controversy exists about the diagnosis of the persistent infection, cement spacer
design and the duration of the antibiotic therapy. Mobile and static spacers seem to have similar rates of infec-
tion eradication. Mobile spacers provide better interim function and contribute to an easier second stage surgery.
Some of the articulating spacers provide better stability from the others with fewer cases of dislocation or break-
age. Erythrocyte sedimentation rate and C-reactive protein tests can not always lead to a safe revision surgery,
because unfortunately a cut off value of infection does not exist. Additionally many cases of false negative values
with reinfection have been encountered. Prolonged antibiotic administration was the gold standard treatment of
two stage revision arthroplasty, but now some authors and surgeons suggest that short courses of antibiotics are
also effective. The frozen section analysis provides additional safety in order to proceed to the re-implantation of
the new hardware. Ach Iatriki 2016; 35:38-51

Key words: Antibiotic duration, biofilm, frozen section analysis, two-stage revision, spacer design
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EIZArQrH

H ol avtikatdotoon tov apdpdoemy 1 GAAMDS

NEPINHWH

IMoykoopiong ov TeprrpoBeTIKES AOINMOEES ATOTELOVY pId.
TPOYROTIKT] TPOKANON GALG KoL ATTELA] TONTOYPOVOS TOGO Y10
T0Vg a60gveic 660 Kot Yo TOVG yEpovpyovs. H avabempnon
6g 0V0 601G Tapapével 1) Oepancio ekhoyNG 6 AVTES TIG
KOTOOoTAOEIS. AvoOepnon evog otadiov yperdleTar TOALES
npoimoBicelc Kol povo o€ Aiya opBomedikd kKEvTpo avT 1)
enéppaon epappoleror. H mabBoyéveon avtig e KaTdoTaong
BacileTar otny Tp1a60 TOV: faktnpinv- 060evOV- VAKOV. O
pOLoG Kan 1) ovveEsPopd TS fropepPpdvng eivar 116M YvooTi
a0 TOALG YPOVIK TPLV. ENUEPC. VTAPYEL OLUPAYN CYETIKA PE TN
odyvaon g eripovng Aoipmeéng, Tov oyedacpuo Tov “spacer”
TOLUEVTOV Ko T1) OLdpKeLa TG avTifroTikig Oepanciog. Xra-
TIKG Kou apBpodpeve “spacer” @aiveTar va £(ovv TapopoLo.
m0600Ta ekpilmong porvvons. Qotdco To Kivntd “spacer”
TOPEYOVY KAADTEPT AEITOVPYIKOTITO GTO HEGOOLAGTI L, TNG
ovafs@pnong Kot copfaiiovy o€ pLo AMyoTEPN OTOLTNTIKY
enépPaocn oto 0gVTEPO 6TAO0 TN avabedpnone. Kamwowa ap-
Opodpeva “spacer” Tap£yovy KOADTEPT P aviKi 6TadepoTnTO
ol drro pe Mydtepes meprrt@oels eEopdppatog Opavong
VMKOV. Akopn n tayvtnTa kedilnong epvlpav (TKE) ko
1 C-avtidpaoca npoteivy) (CRP) ogv propodv mavra va pog
00171160VY 6€ PO AGQPUAT avaOEDP O], OLOTL OEV VTAPYEL
o GUYKEKPLREVY TN OV va draypilel T Aoipwén. Emi-
TPOGOETA, TOALES TEPUTTAOGELS WYEVODV UPVITIKAV TIHAV IE
gmavapoivvon £xovv Swwmotwdel. H mapatetapévn yopiynon
avTIPLOTIKOV NTAY 0 YPV6OS Kavovag 611 Oepaneia avaden-
PNOGNGS TOV 000 6TUSIMV, GALGE TOPO KATOL0L GUYYPUPELS KoL
YELPOVPYOL TPOTEIVOLY OTL GVVTONG GYNUATA OVTLPLOTIKAOV
givon emiong amotelespatikd. Téhog, Ta deiypaTa 100 KpLo-
OTUTIKOU LIKPOTONOV TAPEYOVY GTOVG YELPOVPYOVS TPOGOETN
UGQALELD, TPOKELPUEVOV VO TPOYDPTCOVY 6TV EPPVTEVCT TOV
vEOV VMKOV. Ay latpixiy 2016; 35:38-51.

Aéerg kAg1ora: Avabempnon dHo otadimv, PropepPpavn, detypora
KPLOGTOTIKOD LIKPOTOLOL, OLAYVOGT), SIGPKELD TV aVTIBLOTIKOV,
oyedloouoc “spacer”

39

Ta televtaio eTONUIOAOYIKA GTOLKEIN TOV TEPL-

npobeTikdV AotumEemv etval ta ENG:

oK1 apOPOTAOCTIKN TPOTOEPUPUOGTIKE TO LLOKPIVO yovarog: 1-2%!

1960 pe avénpéva 10Te TOGOGTE ETUOAVVONG TOVL

Kopaivovtay amd 5-10%.

oyiov: 0,3-2,9%?

* [Iepurpobeticn AoIp®EN 0AKkNG apOpOTANCTIKNG

* [Iepurpobetinn Aoip®EN oAKkNG apBpOTANCTIKNG
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Meléteg mpoPAémovy avénon T@wv oMK®V apbpo-
TAOGTIKOV 1510V Kot Yovartog katd 174% won 673%
avtiotoya £0g o 2030°. Avtd deiyvel TV peydin
EMMTOOT TOV AOUOEEDV GTIG OAMKEG apHpOTANGTL-
KEG, AoV awédvetat paydaimg o amdAvTog aplipog
tov¢. 'Etot ot HITA avakowdvovv 300,000-500,000
TEPITTMOELG ETNCIMG, LE ETNO10 EMTAEOV KOGTOC 1,5
ek doAdpia.

MAGOTENEIA MNEPINMPOOETIKQN AOIMQ=EQN

Ot mepumpobetikéc AotudEelg TavouovvTol g
e&ng (IMivaxag 1):

YV mafoyévelo TV TEPITPOdETIKOV AomEEMV
GUUUETEYEL M| TPUAETAL: LIKPOPLO - EEVIGTNC - VAIKO.

Ta pkpdfra pe dvvatotnta dnuovpyiog Pro-
pepuPpavng kot TpokAnong Aoipméng sivan ta €ENg

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidioc 2016

1N L1 TG EMPAVELNG TOVG KOLL TIG PLGKOYT LKEG TOVG
1010TNTEG SLUPALOVY 6TV EVOdWEN TG AoiumEnc?.

INa va ompovpynBet n Loipwén mpémet o pkpo-
Bra va oymuaticovy Propepfpdvn. Avti n pepppdvn
TEPIPAALETOL KOl GUYKPATEITOL OO TO YAVKOKAAVKO,
dNAadN TNV ToALpEPT EEOKVTTAPLO OVGIO TOV OTEK-
Kkpivetatl amd Tovg pikpoopyavicpovc. Ta Baktipla
mov {ouv o¢ Propepfpaveg cuvHOmS £XOVV ONUOVTIKEG
Stapopég amod ta ehevBepa crwpovpeva Paktiplo
70V 1310V €id0VG, KBNS TO TLKVO KOl TPOCTATEVTIKO
neptPaiiov g PropepuPfpdvng, Tovg emiTpénet va

Mivaxog 2. Ta&wvopnon pikpoPimv wov mapdyovy Propept-
Bpavn kot Tpokarovy mepirpobetikn Aoipumén

Gram(+)

Staph. spp, Strept. spp, Enterococcus spp,
Proppionbacterium acnes, Corynobacterium spp

(Mivoxag 2): Gram(-)  p. Aeriginosa, H. Influenzae, E. Coli,

Eeviotég mo evmadeic ot dnpovpyia Aoipméng K. Pneumqmae, P. Mirabilis, Morganella
glvat o1 ovTol [E TOVG TOPAKAT® EMPAPVVTIKOVG SPP. Serratia spp, Ca.mpylobacter SPP;

. , Veiflonella, Bacteroides, Gardnerlla spp

napdayovreg (IMivakag 3).

To. vVAKG oviAoyo. T cVeTAoN Tovg, Ty Tpadtnre.  Moknteg  Candida spp, Aspergillus spp
MMivakag 1. Ta&wvounon mepimpobetikdv Aopuméemv

Xpoviknn MTX eupavion Mixpoopyaviauol 0do¢ Lotuwing

[Mpmiun 0-2 pnveg S. aureus, Cons, gram (-), B streptoc Ateyyelpntikn Aoipmén
Bpodeia 2-4 punveg CoNS, pikpopio 0éppatog, S. aureus Aeyyeipntikn Aoipmén
Oyyun >2 €t CoNS, S. aureus, agpdfia gram (-) faxtnpidie,  Alotoyevig dStocmopd

avoepofio gram (-) ko gram (+)

Mivakag 3. Eeviotéc evmabdeic oy avantuén nepurpobetiic Aoipwén

Yopiaon
Hayvoapkio
Kdanviopo

Anyn koptilovng

Pwu popela pe S. aureus
Koaxég ouvnkeg xeipovpyeiov
AXKOOA

Kokn copmepipopd tpocmmiko xeipovpyeiov Katd v enéupacn

Koxn npo-, die-, peteyyeipntiky epovrido acdevovg Meyddn vAkd

[IponynBév yxepovpyeio dpBpwong 2A
Pevpotogiong apbpitida

AVOGOKATOGTOAN

Meydn dibpreto eméppoong

[epreyyepntikn Aolpmén extdg g apdpmong

Neppikr| avendpkeilo
Anpovpyio LETEYXEPNTIKOD OUUATOUOTOG

[TponynBeica Loipwén apbpwong
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EMKOVOVOVV, VO cLveEPYALovTal Kot Vo, aAANAETL-
dpovv pe mokilovg tpomove’. ‘Eva amd ta 0@érn
etvor n avénuévn avtictoon oto avTiPloTikd, kabng
N e€okvtTapa ovcio kot 1 eEmtepikn oTdda TV
KUTTOP®OV TPOGTUTEVEL TO ECOTEPIKO AVTNG TG KOVO-
mroc. Eyet fpebel 611 Ta kdTTOpa g Propepfpdvng
(Ewova 1) epoaviCouv avroyn oty avtipkpoPlokn
Oepameio 1000 popég peyaidtepn and ekeivn TV
GAA®V popemv’O,

Ewoéva 1. Biopepfpdvn otapuiokdkkov.

KAINIKH EIKONA

H iiavucn ewcdva mowkidet avahoya e v Kot yo-
pia g Aolpwénc. 'Etot oty mpodiun Aoipumén £xovpe
ovveyn movo 610 95%, mupetd 610 43%, oldN e 6TO
38% xon expon Tpavpatog 1 cvpryyiov 6to 32%
TOV TEPMTOCENY. X1 Ppadeia xovpe mOVO 6TV
apBpmon pe N yopig xordpwon HeTd and pio tepiodo
otafepng avadvuvng apbpwong, mupetd oto 40-50%
Kot Aevkokvttdpmon oto 10%. A&ilet va onpeiwdet
TG oVt N Katnyopia g Aolpméng ivarl dboKolo
va d10popodiayveocel and v donmtn yoldpwon
™G podbeong. TéAog otV dyin Aoipwén Exovpe idta
oLUTTOHATOAOYIO e T Bpadeia pe cuvnBéotepa aitio
QLOTOYEVOVG SLOGTOPAC: TIG AOUMEELS OEPUOTOS, TIG
000VTLOTPIKES EPYOCIES KO TIG OVPOAOUMEELS.

AIATNQZH

210V £pYaoTNPLOKO EAEYYO 1) AEDKOKVLTTUP®GT, 1
avénuévn TKE kot CRP pog mpoceépet kol evonctn-
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olo AL KoKn) €10UKOTNTA Y100 TNV S8 yVmoT) TG TEPL-
TPoBEeTIKNG AOTUMOENG. XTOV OTEIKOVIGTIKO EAEYYO, N
QA OKTIVOYPOQIOL LLOG TPOCPEPEL EVPTLATO GLVIOWG
petd and drhotpa 3-6 uMvav and TV EYKOTACTOO
™G AOTHOENG OGS 0GTEOAVOT, TEPIOCTIKY AVTIOPAIOT,
0OTIKT OTOPPOPNOT|, PIYLOTO GTO TGIUEVTO KAODG
KOt QUGAAAIDES 1] GLPTYYLL GTOVG TEPITPODETIKOVG
101006. To apBpoyplenLa, To VITEPNXOYPEPN LA KOl TO
omvONpoypaeN O ATOTEAODV ETTAEOV J10YVOGTIKA
omha ot eapétpa pag. To tedevtaio avdrioya pe to
Pad10TGOTOTO TTOL YPNCILOTOLEITUL KAOE POPA LLOG
didel d1apopeg ypnopes TAnpopopies. ‘Etot to scan
ue *"Tc-MDP (S1906QoviKd TEXVATIO) XPNOIUEDEL
oav screening, oNA0dN TO ApPVNTIKO ATOTEALEGLOL OLTTO-
Kheter v mBavOTNTA PAEYUOVIG, TOPOUEVEL OUWOG
Beticd g kot éva ypovo petd v emépPaon. Exet
EMOUEVOG TEPLOPICUEVO POLO GTN OLOYVMOOTIKY HOG
wpocéyyion. H axpifeio opowg e e€étaong avtng
Kopaivetor omd 55 £og 70% pe evaushncia 100%
Kot ewdwotnTa 20%. To Ga®” (yaAio) Exet akpifeta
70-80% pe evoctnoio 40% xor edwdTTo 100%.
AvoTUYDG 0 GLVIVLAGHOG TOV LE TO Scan LE TEYVITLO
dev mpelel Wwaitepa (evarshncio 66%, ewdkodTTO
81%). To In'? (ivd10) pe oNpoven AeVKOKLTTAP®V
&yet akpifera mov eTével 6to 90% pe gvocnoio Kot
ewdwomta 60% kot 73% avrtictorya. O cuvoVLOGHOS
Tov scan pe ™ Tc-sulfur colloid (teyviitio oo HACHE-
Vo e 01000 KOALOEDES) avEAVEL TNV O10YVOGTIKN
akpifeta o 95%. Avotuyag etvat epyddec, ypovoPopo,
dvokodra drabéoio, evd £xel vynid kdctog. To scan
pe PmTe-anti-NCA 90 (teyviiTio 6EGNUOGUEVO g
AVTILEVKOKVLTTAPIKA avTIcmpato) £xet axpifeta 81%
e evaiotnoio 67-91% won ewdikotra 81-99%. Etvan
€0KOAO, TOYD, S1BEGIO KOt 1O1NTEPWG YPTGLLO YLl
TOV AMOKAEIGHO TNG AOTUMOENG, ALY e VYNAO KOGTOC.
H a&ovikn topoypapio amoteel (o mo gvaicOntm
e€étaon amd v anAn aktvoypagia, divovtog mo
EVKPIVI] EVPNHLOTE, BoNOMVTAC GTNV TAPUKEVTION TV
VIOTTOV 0pHPDOCEDY, EVO 1 LOYVITIKN TOUOYPOQio
ypnoonoteitar povo dtov 10 VAIKO etvan cvppatd
(Titévio, TAVTAALO), KUPIMG Y100 TV OTEKOVIOT| Lo~
AOK®V popiov Kot avatopikdv ovopoiov. Tékog n
TOALTOKY] AEOVIKT| TOpOYpaPia TapEyeL SuvaTOTNTO
ATEKOVIONG TOV SLEMPAVEIDV. Xg ovTifeon pe Tig padt-
oicotomikéc peréteg MRI kan C/T ennpedlovon amod
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TOL LETOAAOL TOV ELPVTEVULATOV AOY® ToV StobAdcEDY
TOL ONUIOLPYOVVTAL XN d1dyveon Pondd Kupimgn
e€étaom tov apbpikod vYpoL To 0moio VTOPAAAETO
o¢ gram ypmo (evauctncio <26-32% ko kTN TOL
97%) ko kalhiépyeta (evacOnoia 45-100% won et-
dwomta 82-97%). A&odoyovvton eniong o aptOpog
10V Aevkokuttapmv >1,7x10%/ul (evouctnoio 94% wkon
gwdomta 88%) Kot TV moAlvpopeomvpnvev >65%
(evausOnoia 97% kot ewdwodT T 89%). EmmpocOétag
umopel va yivelt Aym 1ototepoyimv dleyyelpnTikd to
omoio vroPaiiovtal o gram ypdon He evaichncio
6-19% xar WO 97-99,7%, 08 KAAMEPYELD KO
tayeta Proyio. o va motomomBet wg Hetucd to detypa
™G Proyiog Tpémet va avevpebovv ToAvpopPoTLPN VL
(PMN’S) >10 x.0.m. H evarsOnocia kot n edwdmta
™G mapomdve pnefoddov etaver ato 90% kot 97% avri-
ototya. Avtifeta 1 vaicbnoio kot 1 eWIKOTNTO TG
KoAMEpyelog petafarretar avaroyms s apbpwong
Tov peAetaral, pe to yovarto va Exet 67% ko 93%,
evo 1o yto 100% ko 96% avtiotoya. Koo eivor va
AapBavovrar deyyelpntikd tovddyiotov 5-6 dstypora.
Edv og tpla an’ avtd n koAlépyeia amofel Betikn
101e N MBavoOTTO Aoinméng ayyilet oyedov o 100%.
Eniong onuoavtikd etvar n toxoév Aqyn avtfotikov
vo, drakomtetan 14 pépeg mpv amd v apbpokévinon
Ko 14-28 pépeg mpv amd v avoiktr Proyia, eved
deyyelpntikn ynpeTpoeOAaEn npémet va apyilet
AHESMS LETA TN ANYN ToV detypdtmv. Kold eivor va
Aoppavovton kot EEGHATO VAIKOD TOV ELPUTEVUATMV
pe xpnom un xpnooromuévov vootepton. Térog
T0. TEAEVTOLO XPOVIOL 1) OLAYVMOGT UE LOPLOKES TEYVL-
k€ pe PCR kepdilet £60pog oTIg TEPITTMOELS OOV
VIAPYEL 10YLPN KAWVIKY DITOWI0 HE OPVNTIKES O
KOAMEPYELEC 1) O TEPUTTMOELG KPOOPYOVICUMY UE
1310UTEPATNTES, TPOGPEPOVTAG TAYLTNTA Kot akpifeto
GTNV TOVTONTOINGT TOL HikpoPiov pe onuovTikd OpLmg
HEOVEKTNHOTO OTT®G T WeLdMDG BETIKA amoteléopatal,
™mv advvapio eKTEAEONS OVTIPLOYPAILOTOS KOl TO
VYNAO KOGTOG TG eEETOIOMC.

OEPANEYTIKH MPOZMNEAAZH NMEPINMPOGETIKHZ

AOIMQ=HZ

Y TEPIMTOCELS TEPITPODETIKNG AOTHOENG 0 YPVGOC
Kavovag etvat 1 avabedpnon o€ 00 6Tad10, ONANO

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidiog 2016

aQAlpEST TOV VMKOV, YEPOVPYIKOG KaOaPIGLOG Kot
tomofétnomn spacer, akolovbei Evo TapaTETAUEVO
dtotnpo voonieiog Kot yopnynons evoopAEPlag
avTiPimong Tovrhdyiotov 6 BSopAdmV Kot 6To devTE-
PO GTASI0 TPAYUATOTOLEITOL 1 TOTODETNON TOV VEOV
npobécenv!. Ot nepmtdoelg 6mov umopei va yivet
avabedpnon og éva 6Tad0 eivorl meploplopéveg!?
Ko epappoletar cuviBwg oe Tepurpodetikn Aoipwén
oytov Tapd o€ yovato, 6tav to pkpdPro eivar gram
Betcd, otav dev vhpyel ToAvKpoPLaKkn Aoipmén,
OtV VIAPYEL OVTIPLOTIKY ay®YR KOTOAANAN Yo TO
OLYKEKPLUEVO PaxTnplo Kot dtav 0 acBevig dev givan
0VOGOKOTOGTAAUEVOG 1] £xEL TOAAOVG TTpodtafectkolg
TapAyovTeS AoTmENG, TOL avaeépapie vopitepa. Té-
oG oL eLPLTELHATO LTOPOVV Va. dtaTnpndovv Otav
TAnpodvTot T KAT®OL KprTiplar Kot vo TpoPovpe
€101 LOVO GE€ XEPOVPYIKO KABapIopd Kot avTiBloTikng
aywyn xopls apaipeon tov Tpobicemv:
* O&ela Aoipmén pe onueto ko copmtdpote <14-
28 nuépeg
* Ytabepn TpdOeom yopic evoei&elg 1| GUUTTOHOTOL
YOAGPOONG
* Zopng O10yVmGT] OTOLOVMVOVTOG LOVO £va £100G
LKPOOPYOVIGUOV G€ TOAAUTAG delypota, HETA
00 TOPOKEVTON 1} KOADTEPO O1EYYEIPNTIKT| KOA-
Mépyeto
* O¢tikd 16TOMaOOLOYIKE ATOTEAEGLOTOL
* EvarsOnoia tov pikpoopyovicpot g 51é tov 610-
potog avtipimon, kotd Tpotiunon faktnploktdévon
* AvtiikpoPlokd HEGO e OmOdEdELYUEVT] ATOTE-
AECUOTIKOTNTO, GE KOTA TPOTIUNGOT avOpdmveg
N {owéc peléteg
* Acfevng wavog kot Tpobvpog va vroPfindel oe
pokpoypovia avtipkpoPlokn Oepomeio.

AIAMAXEZ - NEA AEAOMENA - TEXNIKEZ

Ta tekevtaio ypovia vdpyel dStopdymn LeTaED TG
opBomediKng KOOTNTOC OGOV QPOPE TIG TEPUTPOCHE-
TIKES AODEELS oTal €ENG BpaTaL:

1. TIote Bewpodpe olyovpn TV maPOLGiQ TEPLUTPO-

Beticnc holpuméng;

2. Tlotwo spacer toyévtov givar KaToAANAOTEPO Y10
™ deipton g Aotnméng;
3. Kot téhog moon mpémel va etvor 1 dtdpkelon g
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avTIBloTIKnG aywyns ®ote va 0dnyndodpe pe

AGPALELD, OTNV ETOVEUPVTEVLCT] TOV VAIKMV;

2170 TPAOTO EPATNUO TNV OTAVTNGT TNV E0MGE 1M
Musculoskeletal Infection Society (MSIS), n omoia
e£E0MOE T TOPAKATO SLOYVOOTIKA KprTnpla'?:

‘Eva a6 to mopaxdto kptenpo:

* Yupiyylo mov emkowvmvel e v mpodbeon
* Amopdvoon Paktnpiov o€ 2 S10QOPETIKA 1GTOTE-
paylo 1 detypato apbpicov vypov.

Téooepa amd To mo KAT® E5L KprTNpLoL 0O YOHV
1e ao@dAEld 6T S1dyvmon TS AoipméEng:

* Avénon TKE >30 mm/h 1 CRP >10 mg/L

* AbéEnon Aevkokuttdpov apbpikod vypov >1.100
cells/uL yuo yovora kor >3.000 cells /uL yo woyio.

* AvEnon moGooTOH OVOETEPOPIAMY AEVKOKVTTAP®Y
apBpkov vypod >64% yio yovata kot >80% o
woylo.

* [Tapovasio mHov otV Gpbpwon

* ATOpOV@OON HIKPOOPYOVIGHOD GE Lol KAAAMEPYELDL
and TePpobeTikd 1616 1 VYPO

* [Ieprocdtepa amd TEVTE OVOETEPOPIAN OVE OTLTIKO
nedilo o€ MEVTE OMTIKA TEdiO GE IGTOAOYIKN e
400% peyeBuvon.

«SPACER» TZIMENTOY

[lepvdvTog 6T0 EpOTNUA Y10 TO 0GTIKO TOEVTO
KO TNV (P10 TOL ®G Spacer 6To LEGOIAGTNHO TNG
avafempnong napadétovpe Evo Tivaka avTiPloTiK@V
OV £YoVV YpMoonomBel oe TPOGUIEELS pe 00TIKO
towévto (ITivaxag 4):

Ta avtiflotikd Tov ¥pPNGIULOTOIOVVTOL GTO 0CTIKO
TOUEVTO TPEMEL VAL EYOVV KATOLEG 1O10TNTEC OMc!*:

* Baxtnproktdvog dpdon
* Bpadeio amodéopevon
* LIKPN TOTIKT GAEYLLOVN

KoAd ypnopomotovpeva avtiBlotikd o€ ToUEVTO
etvat ot apvoyAvkoacideg evo 1 Baviopwkivn kepdilet
£001pog AOY®m TG Opdiong ¢ otov MRSA kot MRSE.
H xeptalidipn mpoceépet kdAvyn 1060 yuo gram+
KOl gram- 0G0 Kot Y10, YELSOHOVADA.

[1épa amd v emioyn Tov avtifrotikod Tov Ha Eyet
T0 TOWEVTO TOAD GLGTNON VIAPYEL YL0L TN SLLUOPPMON
TOV TO1EVTOL TTOL Ba TomobetnOel otV apbpwaon.

Yy apyn toroBetOnkay ywpig 1dtaitepn emtruyio
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MMivaxog 4. Avtifotikd mov €xovv ypnoomombet i
UmopovV va ypnotporonBody og mpdoén ot «spacen

TGULEVTOL

AMIKAZXINH AMOZEIKIAAINH
AMITIKIAAINH BAKITPAKINH
KE®TAZIAIMH KE®OYPOZEIMH
KEOPAMANAOAH KED®AZOAINH
KE®OYZOMANH KE®AAOBGINH
YIITPODPAOZAXINH KAINAAMYKINH
KOAIXTINH AATITOMYKINH
EPYOPOMYKINH TENTAMYKINH
AINKOMYKINH MEGIKIAAINH
NOBOMITIOKINH OZAKIAAINH
[TENIKIAAINH IIOAYMYEINH B
YTPEIITOMYKINH TIKAPKIAAINH
TOMITPAMYKINH BANKOMYKINH

T 6pOpidia 061KV Toévtov (Ewdva 2), ta omola
TPOGPEPAV LEV KOAEG CUYKEVTIPAOGELS OVTIPLOTIKOD
otV GpBpwon oALd 1 EMAEWYN UNXOVIKTG 0TOOEPO-
Tag £kave Tn Ao avth un epappdotun'>e.
"Etorypfiyopa mepaoapie 6To spacers TGLUEVTON oL

Ewova 2. Zeopidie 06TIKOD TIUEVTOV.
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TPOCPEPOLV GYETIKY oTaBEPOTNTA KO dtakpivovTot
0€ OTOTIKA Kot SUVOLIKA TOGO Yo TV apHpwon Tov
oyiov 660 Kat Tov Yovatog!’, evd 1 ypnomn spacer
avti GEUPWIOY TGILEVTOV QAIVETOL VO VTIEPTEPEL GE
Bpoydtepo yepovpykod xpdvo kot ypovo voonieiog
Kofdg Kot AMyodtepeg avaykeg petdyyong®. Eniong
70 3eVTEPO OTAO0 TNG avabedpnong Exel AyoTepeg
OTOUTHGELS, EVO 1 EVOLALEST] AEITOVPYIKOTNTO TG Gp-
Opwong etvar aieOnTd KaAvTEPT GTNY OpLAda 0G0EVDY
TOL YPNGLLOTOMm OnKE Spacer.

Mo ta spacer Tov 1oyiov £xovpe TIG EENG EMAOYEC:

Xepomointa spacers'": pe gvkoAn tomobétmon
JLEYYEPNTIKA Kot YOUUNAO KOGTOG, OALGL e QENHEVES
mBavotreg e&dpHpwong, EAMT EVoPNvoon GTov
VA0 TOV pnpLaiov kol Tocootd ekpilmong g Aoi-
noéng 89%-100% (Ewova 3).

Ipocopoloueva poviéia spacer (custom mold-
ed)>22!: e expilmon Aolpwéng 96-100%, kaivtepn
UNXOVIKT) 00 TOL YEPOTOINTO, OAAG [LE VITOPKTES KoL
ocoPapég mbavotnreg e£apHpwong adld kot Bpavong
tov spacer (Ewova 4).

Tpokazaokevoouéva spacer (prefabricated)™
Y aut TV KAt yopiol 0 KOTOGKEVOOTHG TPOKaHo-

AXAIKH IATPIKH Tépoc 350¢, Tedxoc 1, Ampidiog 2016

pilet 1o €idog kot TV TOcHTNTA TOL AVTIBLOTIKOY
nov €yel mpoopiel oto spacer. [ToAhol yeipovpyoi
KGVOLV TPUTAVIGULOVE GTO Spacer yio vo Balovy Kot
GALO avTIPLOTIKG GULPOVOL [UE TIC LOLTEPATNTEG TOV
acBevoig, av&dvovtag v mbavotta yio Opavon Tov
vAkov. Ta mocootd ekpilmwong Aolpwéng veppoivovv
70 90%, evod n mBavotta e€6pHpmwong Kupaiveton

Ewova 4. [Tpocappolopevo poviéha «spacer.

Ewovao 3. Xeponointo «spacersy.
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and 0-16% (Ewodva 5)

Téhog vrapyet To véag texvoroyiog spacer (Et-
Kova 6) pe HETOAAO-TOAVOBVAEVIO Kot ETEVOLON
ToEVTOL™ Y, Lol Kovotopio Tov Paciotnke o€ pio
TOAG TEYVIKY OOV YPNCLUOTOIOVUE TOL 10100 VAIKA
TOL OTO10L GTNV APYN CLPOLPOVVTOL, TO TAEVOVUE LE
AVTIONTTIKO O1BAVUOL KoL TO ETOVATOTOOETOVE [
npooén Toévton euotkd. To Tocootd ekpilmong
rotlpwéng eBdavovv 6o 89-96%, evd omdvia eivar n
e&apBpmon kot n Bpavcen Tov LAKOD.

To spacers tov yovatog (Ewova 7) dwakpivovtor oe
oTaTIKA Kot duvopkd. To ototikd spacers anoteAohv
po Tpooswpv aphpddEcN TOL YOVOTOG TPOSPEPO-
VTOG otabepotnTa 0o TNV apyn divovtag xpdvo ota
TOACTOPNUEVO LOAOKA LLOPLOL VO, AVOKALWOLY LEYPL
™mv avabempnon Bonbdvtag 6Ty Amoevyr TV PIKVO-
oe®V. Avtovon Tt gival 1 LELOUEVN AELTOVPYIKOTNTO
10V oKEAOLE .

Ta duvopud 1 Kivyntd spacers umopet va gtvor:
To1pévTo og Tolpévto spacer (Ewova 8) (éleyyog

h

Ewéva 5. ITpokatackevaoéva LOVTELD «spacery.
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Ewova 6. Néog texvoloyiag «spacer» pe HETOAAO-TOAD-
a1BVAEVIO Kot ETEVOVON TOYLEVTOV.

Ewéva 7. Zratikd «spacer» yovoToc.

hotpwéng 80-100% kot eAdyiota mepioTaTiKd Opov-
ong VAov)*> 3, touévto oe moivoburévio spacer
(Ewova 9) (éleyyog Aoipuméng 94%)?. Télog dmmg
KOl GTO 1010 VITAPYEL TO VENG TEYVOLOYIOG Spacer Le
HETOALO-TTOAVABVAEVIO KO ETEVOVOT] TOLUEVTOL LIE
éheyyo Aoipméng 88-96%%33341 EmmAéov pmopei va
ypnowonomOei Kot n Tadd anooTep®pUEVN TPOhe-
o1 TomobETMOVTOG TOEVTO UE aVTIPLOTIKO EVD GTNV
KVIUT] XPNOUOTOLEITON KOVOUPY10 TOAOBVAEVIO e
topévto®. To véo cvotua (Euwodva 10) eivar 1 id1o
TOKTIKT OAAG 1) LETOAAKT TPOOEGN Elvat KavovpyLo
EVO TO TOAVOBVAEVIO TNG KVIUNG €ivan pe omichia
otabepomoinon?!.
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Ewova 8. Toyévto og To11€vto «spacer».

H olykpion peta&h oTaTik®Y Kot SuVoLIK®Y spacer
£de1&e ta e&ng:

* Ta dvvapukd spacers enTPETOVY Kivion 6TV
apBpwon oto pecodidotna g avademdpnong

* O éleyyog ™ Aolpuméng etvar mapdUo1og o oTo-
Oepd Ko Suvopka spacer

* QoT6G0 TO LEGOOIOGTHHATO TG avadedpnomng
BeAtiddnkav dpapatikd pe ™ gpnon Tov dvva-
KAV spacers

* e peléteg ovykprong to "metal on polythelene
spacer" vreptePOVV EUPAVAOG 6TO knee society
score kot interim range of motion (ROM), v
AVOPEPOVTAL LEIWUEVOS XEPOVPYLKOG YPOVOG Kot
HELOUEVT apopporyio3233,

AXAIKH IATPIKH Tépoc 350¢, Tedxoc 1, Ampidiog 2016

Ewéva 10. «Spacer» e pétairo-torvatfurévio kot emév-
dvor TOHEVTOL YOVOTOG.

Ewova 9. Toyévto og moivoifulévio «spacer.
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AIAPKEIA ANTIBIOTIKHZ OEPATEIAZ

®Oavovtog 6To TPito Ko TEAELTAL0 OELLL SLopLdymG
Ko £pevvoag, dAadn v dtbpkela ™S avTiPloTikng
Bepanciog 6To HeGOAATTN O TG avafedpnong, OoTE
va. 0dnyn0ovLE e ASPALELR GTNV ELPVTEVCT] TOV VEDV
VAKAOV €YOVUE VO OVOPEPOVILE TO €ENG: TEAEVTALEG
UEAETES QUEIGPNTOVV TNV TOPATETAUEVT YOPNYNON
avTIPLOTIKOV 6TO HEGOOIAGTN O TG avaBEDPNONG
Baciopéves otig ENG apyéc?ot+:

* H opdrooon tov tepaphpikadv 16tov etvor mepto-
PLoUEV AOY® TNG AOTHMENG KO TOV YEPOLPYIKOD
TPOOUATOC, OTOTE 1| GLYKEVTIPWOT] TWV YOPYOV-
HevoV avtiPlotik@v oto emBountd onpeio givol
Hpry.

* Ta spacers ehéyyovv ) AOTHOEN G 4 Uveg

* Meimon mhavotntag To&KOTNTOS Kot 0vATTUENG
aVOEKTIKOV OTEAEXDV, AOY® TOPATETAUEVNG OVTL-
Broting Bepameiog.

IToAMéc perétec®™® ue meppobetikég AoumEeLC
Kot avafempnon 600 6TadimV GLGTHVOLV TEPLOPL-
opévn evoopAEPia yoprynomn aviPlotikayv, n omoio
Kopaiveton oo 2 efdopddes £mg kot povo 2 Vo 600elg
LETE TNV 0paipeoT TNG EMUOAVGUEVTS TPODESTG Kot
™ AMyn kaddepyeidv Kot Boyiag. H didpketa g
Bepameiog avtig ival capmg pikpdtepn omd v
Khaoowkn Oepaneio Tov 6-8 efdopddmv Kot avtd
ovuParrel ot peimon tov ypodvov voonieiog, g
LOTPOPOPUAKEVTIKNG OOUTAVNG, UEUDVEL TIC EMUTAO-
KEG TOV avTIPLOTIKOV OTMG VEQPPOTOEIKOTNTO, KOl
ovdetepomevio, kKabdG Kol OLEG TIG EMMTOCEIS EVOG
TOPOATETOUEVOL KAVOGTATIGHOV.

Muo axoun perém®, n povadikn mov cuYKPIvel
an gvbeiog Tmv cvvnBicpévn TopateTapévn xopn-
ynon avtifotikodv (6 efOopddes) He avt TG Lo
Booudoag Bepameio oe acbeveic pe mepimpobetiknm
Aolpwén oyiov kot avtpetonichnkay pe avadem-
pno 000 oTadiwy el EVOUPPLVTIKA OTOTEAEGLLOTA.
Ytov éheyy0 TG AOTHOENS TO ATOTEAEGHOTO TV
TOPOOL0, EVED KOl 01 KAILOKES AEITOVPYIKOTNTOG
10V 1oylov NTav eniong mapopotes. Baoeig yuo v
HEAETN avT omoTEAESAY dVO GAAEG LEYAAES LEAE-
166" ov Samictwoav v agio TV avTBloTIKGOY
7OV TOTOHETOVVTOL GTO TGUYEVTO TTOV YPNGLULOTOLEITON
oG spacer. XTig LeAETES VTEG PeTpOnKay To emimedal
AvTIPLOTIK®V OTnV ETUOAVGUEV Apbpwon, eite e
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TOPOKEVTNON Kol 0VAAVOT TOL apBpikod VYpoL gite
[e Ay 1oToTeHAyi®V Kol avAALGT GTN GACT TNG
enaveppvtevonc. Ta emineda Tov avtiflotikdy Kot
oTig OV0o perétec Ppébnkav katd oAb Tave and To
opla avBexTikdTTOG TOV HIKpoPimv, TPayUe Tov
toviel v e&éyovca BEon mov €yel To spacer Tol-
LEVTOV EUTOTICUEVO UE OVTIRLOTIKA GTOV EAEYYO TNG
nepurpobeTikng Aolpnméng. Avtd amotelel TpdOGPTN
VOO LL0G Ko PEYPL GTHEPOL T EVOOPAEPLa ovTiBloTikn
Bepameio kot 0 yePpovPYIKOS KaBaplopog Bempovvtay
T0 BOCIKA OGS OTAN KOTA TOV KATAGTAGEDY OVTOV,
EVO TOL Spacer YPNGILOTOLOVVTAV TEPIGGOTEPO Y10 TNV
ATOPLYN TOV PIKVOGEDY KOL AYOTEPO MG EVOL AKOUN
LECO KATATOAEUNONG TNG AOT®ENG.

Emnpdobeteg yvaoeis nepi tov OEpatog mov €xovv
Bepelmbel kot tekpnprobel pe Epevveg kot TpEmet
vo, yivouv KTrpa Tov kabe opBomaidikov yeipovpyon
etvan o1 €€n¢:

* H vpeon tov emmédmv g toydrog kabilnong
tov epuBpov (TKE) kot ¢ C avtidpoong npo-
1eivng (CRP) kot n amovsio kKAvikdv evdei&emv
AotpmENG 0dMYOVV e GYETIKT AGPAAELL GTO GTANO
™G emAVEUPUTELONG VEOV TTpobEcEmV. Opmg, OTmg
npoékvye amod Epevveg ta enineda TKE kot CRP
NTOV TOPOUOLD. GE TEPUTTACELG EXOVOL-AOTUOENS
OAAG KO OTIG TEPITTMOELS ekpilmong TG Aoipm-
&ng, mpdrypo mov onpaivet 6t apvntices Tyeg CRP
kot TKE dg onuaivouv amapaitnto Kol omovsio
hoipméng 2,

H g&éraon tov apBpucod vypod woT060 Paivetal
o 0ELOTOTN TOPAUETPOG AOTU®ENS oG Kot
undpece vo kabopiotel Eva opro peta&d Aoipméng
Kot pn Aolpoéng pe 78% evaictnocio kot 98%
g1d1koTT0. AVTO OpicOnke ota 3,528 cells/plL>3,
Avtifeta 1 Topakévinon Kot 1 KOAMEPYELD TOV
apBptkov vYPoL 610 PHEGOJAGTNIA TG AvodED-
pNONG Kot aPov ToL AVTIBLOTIKA EYOVV dLOKOTEL OEV
eaiveton va Sracapnvilet e akpifeta v Tapovsio
N U Aolpméng, 16Tt 0 deikTNg AVTOG PAEYLOVIG
ExeryapmAn evauctnaio, ypnlet mepartépm Epevvog
KOl OLOAOYEL OTL eV TPEMEL VL YIVETOUL WG POLTIVAL
0AAG O EMAEYUEVES TIEPUTTMOGELG S,

[ToArol cvyypageic GuoTRVOLY KPLOTOUT GTO
de0TEPO GTASI0 TNG AVOBEDPNONG Y10l VOL LTOGOL-

onviotel ) vapén N un pog entpovng Aotpménc.
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H mapaockev| tov Kkpvotopdv yivetar g eENc:
epéoka (L povipomompéva) delypato KaAvmTo-
VTl pe €101K0 V3ATOOOAVTO VAKO KAALYNG Ko
TOyOVOVTOL e EUPATTION GE IGOTEVTAVIO GTOVG
-40°C pe ypnon Enpov mayov 1 vypod almtov,
ta Oetypata k6Povtor oe Bepprokpacio -10°C €wng
-30°C kot GUAAEYOVTOL GE OVTIKELLEVOPOPOVG TTALL-
KEG Y10l LOTOAOYIKT] 1] AVOGOIGTOYNMUIKT AVAALOT).
TG KPLOTOUEG 1) doun TOL 16T0V dgv dratnpeitan
T0G0 KOAQ OGO GE QVTEG TG TOPAPIVIG, ETVOL OUL®S
EVKOAOTEPES KO TOYVTEPES GTNV TAPOOKEVT] (TT.X.
tayeieg Broyieg). O kpvootatikdg pkpotopog (Ei-
Kova 11) gtvar TtomoBetnpévog oe Eva katoyHKT
DOTE VO, O10TNPOVVTOL YOUNAES Bepprokpacies KaTd
TO KOWYILO TOV OElypaTOC,
Ortav 10 amotéAeso TG KPLOTOUNG Elvar gv-
JeKTIKO AOTHMOENG KL O OUATOAOYIKOG EAEYYOG
OLPOPOVLEVOG, TOTE GTO OEVTEPO GTAOLO TG Ovade-
opnong Ba mpémet va yivetat K VEOL XELPOLPYIKOS
KaBapiopdg, toroHETnon spacer Kot Yopnynon
avTIBOTIK®V 0vTi Y10 TOTOHETN oM ELPVTELUATMV.
H kpvotopr| Aertovpyet 0vGLOGTIKA Yol Lo TorxEio
Broyio Kot TposPEPEL GTOV XELPOLPYO L0 GYETIKN
AGQALELD TPV TNV EQPVTEVCT) TV VEWOV TPoBEce-
V. Ogtikn kpvotopn Bempeitar dtov BAEmovpe 5
N TEPLOGOTEPO TOAVLOPPOTVPN VL /OTTIKO TEDIO
£0TO KoL G€ £VaL 16TOTEUAY 10,

* H napovca epyacio avapépetor otig mepurpobdett-
KEG AOUAOEELS TV TPoBEGEMY TNG EMAVOPOPOTIKIG

Ewoéva 11. Kpvootatikdg HikpoTopHog.

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidiog 2016

YEPOVPYIKNG TOV apBpdcemv, Kuping To 16y{0 Kot
70 YOVaTO KOBMS K TOV M0, ToV aykove. Ocov
aPopa T1g TEPTPOBETIKEG AOTUDEEIS TOV OLPOPOVV
TPOBECELS VIO TNV AVILETMOMION KOTAYUATOV,
ONAdN Yo oNTTIKES YELIAPHPDOELG 1) AVTILETM-
mion eivar 010popeTiKT. ['evikog Kovovoag kot e6m
gtva 0 KaBapiopog g yevdapHpwoikig eotiog,
1 AVOTAN P®GT] TOV KEVOD KOTG TPOTIUNGT| LUE 0v-
TOPOGYEVUOTO KOt 1) aTabepomoinom. e peydia
00TIKA eMeippota mOavEG EMAOYEG OMOTEAOVV
T0L GLOTHHATO EEMTEPIKNG 0GTEOGVVOESNC TOTOL
“Illizarov” pe cuvodd KOPTIKOTOUN, 1 TEYVIKT
“Masquelet” mov mepihappdvetl apaipeon tov ve-
KPOUEVOL 00TIKOD TEpA) IOV, TOTOBETNON 0GTIKOV
TOIUEVTOV KOl G€ OEVTEPO YPOVO QPOIPEST TOL
TOLUEVTOL Kot TOTOBETNON OVTOLOGYEVUATMV
KAt and ) pepfpavn mov €yt dnpovpyneit!.
To cvotpa “Reamer/Irrigator/Aspirator (RIA)”
&yetl Pondnoet oty TEYVIKN QLT Y10TL TPOGPEPEL
IKOVOTTOMTIKO OYKO aTOHOGYEVHOTOS . TEAOG
Yo LKpd 06 TIKG EAAEIaTa EXEL TEPTYPOAPETL KO
ypnowonomBel n texvikn “Papineau” pe mold
KOAG amoteAéopata,

LYMMNEPAZMATA

H mepumpobetikn Aoipwén anotelel daitepn ko-
tdotaon otnv Opbomandikn|, kot etvar amd Tig TAEOV
dvokoheg emmAokég. Ola Ta TOpATAVED TPETEL VOl
Aoppavovtorl vIOYY TNV AVIETMTION TG Kol Ot
EPEVVNTIKEG TTPOoTADEIES 6TO TTESIO aVTO EYOVV MG
oTOY0 TNV TEMKT Oepomeia pe TIG 060 TO dVVOTOV
MYOTEPEG AEITOVPYIKES KO YUYO-KOIVOVIKEG GUVE-
TELES YL TOV a.oBevn, O10TL 1] KOTAOTAGT 0TI £Vl
Wontépms enPapuvTikn 1660 Yo Tov achevn Kot To
TEPIPAALOV TOV OGO KoL Y10 TOV XEPOVPYO.
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Cancer is a genetic disease characterized by pathogenetic mechanisms of undetermined aetiology becase the majority
of cases are caused by risk factors or predisposing factors related to organs that are rarely involved in the disease
such as small bowel, heart, spleen and central nervous system. The development and progression of a malignant
tumor characterized by special tumor cells, including sustaining proliferative signalling, evading growth suppres-
sors, resisting cell death, enabling replicative immortality, inducing and activating invasion and metastasis. In
this review we present the hallmarks that show changes in cell signalling pathways and involved in cell surviving,
proliferation and an increasing cell mobility. Several anti-malignant target those cell signalling pathways, using
monoclonical antibodies in order to inhibit their effects in malignant transfortation and development of cancer.
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NEPINHWH

O Kopkivog amoTELEL OVOLUOTIKG, PLO YEVETIKY] VOGO PE TTO-
MTAOKOVS TAOOYEVETIKOVG UNYOvVIGRovGS, pun Eekaboapiopé-
v a1TI0A0Yi0, KOOMDG 6TV TAELOYN QL0 TOV TEPITTOCEMY
avayvopilovror pévo mapdyovres Kivovvov 1 Tpodiadesikoi
TOPAYOVTES, KOL 1] 0TOCOPTVICUEVES TAPUTI|PCELS GYETIKA
[E 6pyova To, 0ol 0EV TPOSHAALOVTUL GVYVE 0T KOKOOES
O0yKovg 0TT®G TO AemTO £VTEPO, 1 KUPOLd, 0 CTANVUG KOL OL
vevpoves Tov Kevrpikov Nevpikov Xvotnportos. H ava-
nroén kon 1 e€EMEN evog Gykov mpoimodEiTel pa cepd amd
yeveTIkES Kan un petaPoréc mov yapaktnpilovy Ta KVTTOPO
TOV OYKOV. AVTEG GUVIGTAVTOL OTIV QUTAPKELD GE GVENTIKA
gpediopora, oty avorcdncio o avIOVENTIKG 61| RHOTA, GTNV
OVTIGTAON 6TV UTOTTMGY, GTNV TPOAYOYN TG UYYELOYEVE-
011G, GTO ATEPLOPLGTO GVTLYPOPLKO HUVONLKO, GTNV IKOVOTITO
OMONoNS TOV YOHP® 16TAOV KOt TPOKANGNG UTORIKPVGUEVOV
NETUOTAGEMV. AVTA TO JUPUKTIPLOTIKG TOV KAPKIVOL AVTU-
VOKAOUV neTOPOLES 6€ HOVOTATIO KUTTOPIKNG CILATOOOTIONG
ENTAEKOPEVA 6TV KVTTOPIKY] EMPIMOT, TOALITAUGLOGIO KL
avénon NG KIVIITIKOTNTOS TOV KUTTAPOV. AKPLPOS 6€ avTd
T, LOVOTIATLO GTOYEVOLV SLAPOPOL AVTLKOPKLIVIKOL TOPAYOVTES
OE 110 TPOCTAOELN VO OVAGTEIAOVY T LOVOTATLO KUTTAPIKNG
GNNATOOOTIONG GTOVG 0TTOI0VS CUUTEPIAAPPAVOVTUL TO LOVO-
KAOVIKG 0VTIOONO.TO, KOl GALOL TapdyOvVTIEG 6TO TAXIGLO TN|G
oToyevpévns Oepoameiog Tov kapkivov. Ay latpixij 2016, 35:52-69.

Aééers Kieroa: Kopkivog, maboyévela, LOVOTATIO. KUTTOPIKNG
OTLLOTOOOTNONG
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EIZArQrH

To povomdrio kutTapiknig onuatoddtnong (MKX)
OLVIGTOVOV £va E0IPETIKE TOADTAOKO OIKTVLO, GLVOED-
VTOL KoL OAANAETIOpOVV HETAED TOVG, EVEPYOTOLOVVTOL
KaTOMY EMOPAOTC SL0POP®V EEOKVTTAPIOV AVENTIKDV
napayoviov omwog ot EGF, PDGF, VEGEF, «.d. xafdg
KOl EVOOKLTTAPLOV LOPI®V TOV dPOVV MG KAUGGIKA
oyKoyovidia, 6mwg Ta myc, fos, jun.? Ot e&mrvTTapiol
TOPBEYOVTEG TOL EVEPYOTOIOVY AVAAOYOVG VITOOOYEIC
OTNV KVTTOPIKY HEUPPEV OVCLUCTIKA HETAPEPOVY
TANPOPOPIEG OO YEITOVIKA KVTTOPO KOl old TNV
e€OKLTTAPLO LATPOL KO ETOPMVTOG GTAL EVOOKVTTAPLOL
MKZX pvOuilovv kuttapikég diepyacieg mov apopovv
otV avamtuén, S10popoOToiNsT|, TOAMKOTNTA, KIVN-

TIKOTNTO, peTafoin g 0Eong 6to Ydpo, cvvheon
TPOTEVOV KOBOG KoL TNV omOTTmGCT) ONA0dT| TOV TPO-
YPOLUOTIGUEVO KVTTAPIKO BAvaTo. Ot avapepOpreveg
AVTEG KLTTOPIKES Olepyasies SLpEPOLV avALOYOL LE TOV
TOTO TV KVTTAP®OV, TO KUTTOPIKO KPOTEPBAALOV,
TIC OAMAETIOPAGELS LE YELTOVIKA KOTTOPOL KOLL LE TNV
eEoxvttapo utpa. O axpiPrg TpOTOG Asttovpyiog
Tov MKX pe ta yopaktnplotikd toAdmioka dikToo
Kot OAANAETIOPAGELG TV LLOVOTIOTIOV AVTMV eV EEL
dtohevkavOet TApmS Ko ovTd amotelel Evay omd Toug
AOYOLG TOL KOOIGTOVV SVGYEPT) TV OTOTEAEGILOTIKN
Bepomeio TV TEPIGTOTEPOV LOPPOY KOKOT|OWY OYKMV.
H meloymoio Tov epyaotplokdv Kot KMVIKOV [e-
ATV €XEL GUUPAALEL GTNV OVOKAALYT OPLOCUEV®V
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povov MKX, mot660 dev givar yvwotot ot tpdmot e
TOVG 0TT0TI0VG SLTAPAGGETOL 1] LETAYWYT] TOV GT)LLOLTOG
TOL 00N YEl GTO VEOTAUGULATIKO LLETOGYNLATIGULO TOV
KUTTAPOV, OIS £MioNg Kot ot atieg mov Kadiotovv
AVTOV TOV UETOCYNUOTIOUO KaAonOn Kot Kokoon.
Ocwpeitar 61t Oo amontnBovV poakpoypdvieg LeAETeg
1000 GE £PYOOTNPKO, OGO Kol G KAVIKO ETITEDO
TPOKEWEVOL Vo, dtodkevkavBovv ot akpifeig Tpomot
Aertovpyiog twv MKZ oty avBpodmivn veomiacio-
TIKN v660.%3

Elvat mpogpavég 6t1 to kpioipo onpeio ota MKX
gtva 0 pOLOG TPAOTEIVIKMV PopieV OV AELTOVPYOVV
®C KOUPOL VTLOJEYOUEVOL GTIUATO GE UL0L TPOCTADELD
ATOKPIONG TOV KVTTAPOL OTO TOKIAo eEMTEPIKA
epebiopato, aALd TapdAinio kot og Toreg e£6S0V
avTAOV TOV gpediopdTmv mov Kotevhvvovtal 6To
YEVETIKO DAKO TOL TUPNVOL EVEPYOTOIDVTAG KUPIMG
peTaypa@ikos mapdyovtes. Ta mpmteivikd ovtd po-
pa ta. omoia eumAékovtol ot MKE @pépovv e1dtkég
LLOPLOKES TEPLOYEG TTOV LEGOAAPOVV TIG TPWTEIVIKES
aAAMAETIOPAGELS, GTOYEDOVY TPWTEIVEG KLTTAPIKNG
oNUATOdOTNOTG EITE EVOOKVTTAPIKA , £iTE GTOL KOHOIIKA
VIOCTPMOUOTA TOVG O ATOKPIOT| GE LETA-LETAPPO-
OTIKEG TPOTOTOMOELS OGS LeBLAImao, akeTVAI®ON,
(POGPOPVAIDOT GALG ETIOTG KO Y10, TY] GVOVOEST TTO-
MTETTOI®V 08 TPOTEIVIKG GNUATOSOTIKG GOUTAOKOL
Kot povordrio.®

Mmnopovv eniong vo. LeGOAUPNGOVY EVOOLLOPLOKES
aMnAemidpaoelc mov puopifovv v idto ™ Aettovpyia
NG KLTTOPIKNG ONUATOOOTNONG Kot Eva OENLa dtepev-
ynong amotehel TO yeYovog 0Tt avodikol puOoTég
umopovHV va Aeitovpyodv gite Tpowbdvtag, eite dta-
KOTTOVTOG OVTES TG EVOOLOPLUKEG AAANAETIOPACELC.
ZVVETMS YL0L TV KOTOVOTN O THG GUVOAKNG OPYLTEKTO-
VIKNG, Aettovpyiag Kot adiniemidpdoeny tov MKE
amottelTon 1 AvoKGALYT OAMV OVTMV EVOOLOPLUK®Y,
OLOUOPLOKMV Ko OLOKVTTAPIKOV GAAAETIOPACEDYV.
H dadorlmdng dopn ko rolvmiokotnta tov MKE
TOVG £XEL ONUAVTIKESG EMMTOCES GTNV KATAVON 0N
NG GUUTEPLPOPES TOV KOPKIVIKOV KVTTAPOV KO
GLVETMG TNG SLVOTOTNTOG XP1ONG CVTNG TNG YVMOOTG
oTIS 6TOYEVHEVES Depaneieg Tov kapKivov. Blodoyikég
dlepyaoieg OmmG 1 KuTTapkn emPiwon, n avémntoén, n
J10POPOTOINGN, N KIVITIKOTNTO, O TOAAATANGLOGHOG
TOV KLTTAPOV, K.0. puBuilovror amd nodramid MKZ

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidiog 2016

Kot 01 HETAPOAEG TOV EMGLUPAIVOLY GTO KOPKIVIKA
KOTTOPO EIVOIL TO ATOTEAEG L0 TOAAUTAMY LETAPOADY
Kot oA AETOpaoE®Y 6€ AVTA.

Ta kapkwvikd koTTapa yopoaxtnpilovrot omod yeve-
TIKN 0oTdbE10, VEIoTAVTOL TOALATALG YEVETIKES KOl
EMYEVETIKEG LETAPOAEG Ko €EEMTGOVTOL GLVEXMG
OG 10 TPOCTAOELL OTOKPIONG GE EMAEKTIKEG TEGELS
emPBiwong Tovc. AKOUN KOl 6TV TEPITTMOGT AVOGTO-
Mc evog evepyomompévor MKE Aoyw petdAraing,
m.x. Onmg 610 povordtt Ras/Raf péow epmhoxnc mg
GTP-tong, To KOpKIVIKA KOTTOPO EX0VV TV IKavOTNTOL
Vo ao@OYOLV TNV OVOGTOAN LE TNV EVEPYOTOINGT
Aoy MKX. Zuvenmc kot 6ty Tepintmon Kokon-
BeldV TPOWOL GTASIOV TOV UTOPOVV VO AVTOTOKPL-
000V og évav avaoToAEw, OmTOTEAECLOTIKEG Oepameieg
YL TEPLGCOTEPO TPOYMPMUEVES KakonOeleg pmopet
VO, OTOLTHGOVY GLVIVOCHOVS avaoToAéwv MKE, 1
ovvovacpo avactoAémv MKE pe to moapadoctokd
ANUELOOEPATEVTIKG GYLATA TOV GTOYEVOLV GTO
YEVETIKO VAKO TV KakonBwv Kuttdpov. Ovoimdoug
oNpaciog og 0VTONG TOLG GLVOLOGLOVG EXEL T S1EPED-
VNGT| TG GLUPATOTNTOS KoL OMOTEAEGLLOTIKOTNTOG TMV
AVOTEP® GYNUATOV dESOUEVOD OTL TOL TOPAOOCLOKA
YNUEODEPATEVTIKA OYNUOTO OEV EYOVV EMIOPOCT| OTOL
BrooTikd KopKivikd kottapa.®

Yxond¢ TG Topovoag OVACKOTNONG TV 1 To-
POLGIOOT TOV VEDTEPWYV KATE TO SUVUTOV TPOGEYYi-
oewv oto MKX mov gumiékovtol oty naboyévela
TOV KOPKIVOL pE EUQOoT 6 aVTd Tov Ue Pdon
dwBéoun Prpaoypapio Bewpovvtor wg oUOVTIKA
Y10L TOV KOKOT| 01 LETOGYNUOTIGHO TOV GUGLOAOYIKOV
KLTTApQV.

MONOIMATI KYTTAPIKHZ ZHMATOAOTHZHZ
RAS/MAP KINAZQN

To MKX Ras/MAP kivac®v oAANAETIOPAL e TTOA-
AomAd pOplo TEAEGTES, TEPIGGOTEPO. OO EIKOGT, LIE
1010iTEPO, GNUAVTIKO TO HOPLO-TEAESTN Kivdon Ser/
Thr mov evepyomotei éva povondtt MAP kwvéong, to
Raf-MEK-ERK, 10 omoio givat amapaitnto yo tov
Kokon 0 LETACYNUATIGUO TOIKIAIOG KUTTAP®YV, 1 O€
evepyomoinon tov oykoyovidiov Ras etvar amotédeospa
UETOAAGEEDV Kol EUTAEKETOL GE OLAPOPEG LOPPES
Kkapkivov otov avBpomo. O petairdtelg tov Ras
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MMivaxag 1. Movomdtio Kuttoptkig Znpatoddtmong Kot 1 6xEcT] TOUG He TNV avarTuén Kapkivov o€ S1ipopes eVTonicelg

GTOV OPYUVIGHO.

Movoran Kotraping
2npotoooTnong

2yetilouevog tomog Kapkivoo

MKZX Ras/MAP kiwoac®v

MKZX PI3K/Akt

MKZX Sre-FAK

MKZX APC/ B-Katevivng

MKZX NF-kB

MKX JAK / STAT

MKZX Hedgehog

MKZX Notch

Kopkivog moykpéatog-mt. eviépov-0vpeogidn- NITOToC-TVEDHOVO-OEPLOTOC-VEPPDV-0VPOD.
K0OTNG, Loeloeldng Asvyontio, HeAGVOL, AEUPOEDELG Kok Beleg

Kapkivog pootod-ophokoiikds-owobnkdv- akavlokuttopikdg Tveduova- evdountpiov,
peAvopo, YAooBALGT®LO

Kapxivog m. eviépov-pacTod-TAaK®ONG KEQOANG-TPOUYNAOV-TPOYNAOV-TOYKPENTOG- LT
WKPOKDTTAPIKOG TVELLOVO-0OONKAOV- TAOK®ONG Adpuyya-Bupeoetdng, o&eio pueroedng
Agvyoupio

Kapkivog 0pBokoAkOG-LocTOV-TPOGTATN-00ONKOV-TVEDLOVO-01G0PEYOV-EVOOUNTPIOV-
NTOTOKVTTOPIKOG, HEAGVOLLO, YAOIOPAAGTOLO

Kopkivog mpoostdtn-LacTov, 1. eVIEPOV-NTATOKVTTAPIKAOG, LEAGVOLLO, AeLPOoEdElg Kako-
noeteg, Aéppopo Hodgkin’s, T-kuttopikd AEpeopo

Kapkivog opBorkorikds - TAOK®ONG GTOUOTOS - 1) IKPOKVTTOPIKOS TVEDLOVL - TPOGTATN
- LOOTOV - TPAYNAOV - VEQP®OV, LEAGV®LLO, LOEAODTEPTAAGTIKG GUVOPOLLO, CLLOTTOUTIKEG
Kokonfeteg, YAolopAGoTOMO

Kopkivog mvevpova - HaoTto) - TpooTdn - BUCIK®OV KUTTAP®OV - EYKEPAAOV - YOOTPEVTE-
POV, LVELOPAACTOLO

Koapkivog opfokokds - Hootol - Un KpoKLTTOpIKOS Tvedova, LeAdvopa, o&eia

T-Aeppofractikn Aevyopio, LoeAoPAGCTONA, XPOVIO AELPOKVTTAPIKT AEVYOLLiL

oe avOpAOTIVOLG KaPKIVOLG 0lpOPOVV GTO TAYKPENS,
mayv €viepo, Bupeoetldn|, Tvevpova, dEpua, Nmap,
vEQPOVG, 0VPOOOYO KVOTH, Aevyarpies, K.b. Ot Kva-
oeg ERK/MAP éyovv moAAd vmootpduate, ®GTOGO
1N TOVTOTNTO Kot 0 POAOG TOVG GTNV OYKOYEVEST OEV
éxet Eexabaprotel MApmc. O pOAOG TOADY OO TIC
TPOTEIVES TOL OOVV Kot puORilovy To GUYKEKPYLEVO
MKZX dev givar TApmg KatavonTog, To. 8€ GLOTUTIKA
aVTOV TOVL LOVOTATLOV OTOTEAOVV OVTIKEILEVO £VTOVIG
£PEVVOG GE L0 TPOCTIADELD OVEVPESTC GTOYEVUEVDV
Bepaneidv Evavtt TV KaBodK®OV HopimV-TEAESTOV
avToV. AoTtedel LOVOTATL EEEMKTIKA GUVTNPTUEVO
Ko eAEYYEL TV emPimon, Tn d1epoponoincn Kot Tov
KUTTOPIKO TOAAOTAUGLOGHO, OPYOVAVETOL OE Al Lol
nowMo Tpoteivdv, cuopneptapfovopévov tav KSR,
MP1 ko 14-3-3, ot onoieg pmopovv va puhuilovv myv
dPOOTIKOTNTO TOV HOVOTOTION, BETIKG 1] 0pVNTIKA,
mv Béon TV emdpdoedv Tove, va avéhvouy v
OTOTELEGUATIKOTNTO TG LETOYMYNG TOV CUATOC N
V0L OTOLLOVAVOLV TO LLOVOTIATL 0T SLOCTOVPOGELS KO
KopPovg pe dAka povordtio MAP kivacov.’

"Exovv avevpebet 500 povordrtio MAP kivaong. Eva
amd ovtd, ovopdletat TpwTeivn avactoréag g Raf
kvaong 1 RKIP xan puBpilet apvnrikd to povomatt
avaotéAlovtag v aAAnienidpaon g Raf pe tig
MEK «wdoec. Qotoc0o, 1 RKIP pospopviidvetal
and v MAP ko, LeldvovTag T GLYYEVELR Y10 TN
Raf ko mpoxaiel tn ddonacn g omd ) Rafin vitro
KOl i1 Vivo. AvTtd QaiveTon vo el oG OmOTELEG O VOl
Beticd Bpoyo avdadpacnc, oTov omoio 1 dHpacTNPLOTNT
™S MAP kwvaong avactéAel £VOv oVOGTOAEN TOV
povoratioh eve Eyel Tpotabel 6TL awTds 0 PPdYOC
gtva SuvaToV VoL AELTOVPYTGEL Y10l VOL LETATPEYEL TO
UOVOTTATL 070 S1eBaB G UEVO GE L0 OVTOTOKPIOT) (G
SaKOTTN. AVTO AVTITPOCHOTEVEL EVOL AALO TAPAOELY-
po VO Qovopévou Tov givat Kovo o€ Evav aptipo
GLGTNUATOV GNUATOSOTNONG, ONAdY N ¥PNOT TOV
BeTikdv 1 SITAG apvNTIKGV Bpoymv avaTpopodoTnong
€161 MOTE Vo ONUovpynoet éva apeiotadepd oav ot-
akontn cvomua. ! Q¢ avaoTtoléag TOV HOVOTATION
kwaong Raf-MAP, ) RKIP propet va Aettovpynoet
®G 0YKOKATAGTOAENG, 1 08 Ekppacn TG pvOuiletot
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TPOG TO KAT® OE UETAGTOUTIKO KOPKIVO TOL HLOGTOV
Kot Tov Tpootdty).? Elvon cuvendg epgaveg 0Tt ot
N npwteivn eEumnpetel Tpotictmg pa puduictiky
Aertovpyio (Eucova 1).

Muo StopopeTikn Aettovpyio Qaivetol vo aokeiTon
and v pl4 TpoTeivn, Lo EVOOCOLLNKT TPMTEIVH TOV
aAnAemdpd pe v Tpwteivi) MP1 g MAP kwvdong,
1N omoia [E TN GEPE TNG AAANAETIIPA [E TIG KIVAGEG
MEK «ot ERK. H npwteivn pl4 anorteitor 1060 yio
TOV €VOOGMULNKO EVTOTIGHO TV MAP Kivachv alha
KO Y10 TNV EVEPYOTOINGT TOVG GTA EVOOSMUOTO (O
andKpLoN GTOV EMOEPIKO avéntikd mapdyovta EGE.
®aivetar 611 0 vrodoyéag tov EGF, EGFR, xat to
Ras xvkAo@opovv kat Ta Vo 60 EVOOCMUATA KO
UTOPOVV VO EVEPYOTOGOVY TOV KOTOPPEAKTN TNG
MAP kwvaong o€ oot TV €VOOKLTTAPIKT TEPLOYN].
Yuvenmg, n pl4 eivar évog evOOCOUINKOG TPOGUP-
poyéag yo v npoteivi MP1 g MAP kvdong kot
YPTOULEVEL Y10 TOV EVIOTIGLO KOl TV EVEPYOTOINGT

EphA2

| P120RasGAP |

J— e

e | ——
o |
Ll BN

Koondon 9

Ewova 1. Movordtt kuttopikig onpotodotong Rass/MAP
Koo mV oXeTILOHEVO LLE TOV KOPKIVO Ko 1O10ATEPA LLE TOV
KokonOn HETAGYNUATIGUO KO TOV KVTTOPIKO TOAAOTACL-
oloopo. To podpa BEAN avapépovial 6 evepyomoinon 1
EMAYOYN EVO TO. EpVOPA GE OVO.GTOAN.

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidiog 2016

™¢ MAP kvdong ot evO0oHUATH MG OTAVTNON
otov mapdyovta EGF. Avtd éxet evdrapépov yia
TNV QVOYVOPLOT) EVOOCHOUOKOV VITOGTPOUATMV TNG
MAP «wéiong kot yio tov kaBopiopod edv to Evivpo
7oV evtomiletot evOOoOMIAKE £xel P EEXMPLOTN
Aertovpyla. H egvepyomoinon tov povomation twv
MAP xwacmv Bo 0dnynoet og drapopetikd Proro-
YK arotelécpota. ATopvOuion Tov LOVOTOTION
amotelel PacIKO YEYOVOG OTNV KOPKLVOYEVEST] O10TL
0 TOALOTAQGIOGLOG KoL 1) ETPIMOT TOV KOUPKIVIKMV
KUTTAP®V E0PTAOVTOL OO TV TAPEKKAIVOLGO LLETOL-
Yoy tov onpatog. H evepyomoinon tov povonatiod
TPOYUOTOTOLEITOL TOGO e SIUEPELG AAANAETIOPACELG
petaé&d Twv MAP Kivacmdv, 660 Kot TO GYNUATIGHO
CLUTAEYUATMV TOV TEPILAUPAVOLY TEPIGGOTEPES K-
vaoeg Kot kafodnyohvtat omd TpOTEVES IKPLOUOTOC.
To mpdTLTO YPOVIKNG EVEPYOTOINOTG TOL KATAPPAKTN
tov MAP xivacav dtapopemvetot amd Tic mpoTteiveg
wpuopartog (Scaffold proteins) 6mwg n KSR (kwvédon
Kotaotoréag Tov Ras-1), MP ko B-appeotivn 2 yia
70 povormdtt ERK."?

H evepyomoinon g MAP kwvdong pmopet va ook -
OEL OVTIOTOTTMOTIKG OTOTELEGLLOTOL TOV EIVOIL GOV TL-
KA Yo TV emPioon tov Kuttapav Tov 0ykov. Exet
dwatunmbel 0T M kaondon 9 amotedel Evav véo aTdy0
onuatodotnong me MAP kwvdong. [pdkeiton yio po
KOoomdomn mov pecorafel T HiToyOvOpLo-eCopTdpEVN
QOTTMON LLE TNV EVEPYOTOINGN TNG KAGTAGNS 3
amOKPIoN OTNV AMEAELOEPMOT TOV KVTOYPDOUATOG C
(Cytc). Ot ERK/ MAP xivaceg 9mcopuAtdvouy Ty
kaomdon 9 ot Béon Thr 125, kot ot 1 pocpopv-
Mwon avacTEAAEL TV TPOTEOAVTIKY eneepynciol kot
evepyomoinom g kaondons 9. To okadaikd 0&Y, to
omoio avacTEALEL TIG TPMTEIVIKEG POoPaTdces 1 Kot
2A, emTpEMEL THY GLGGMOPEVCT| TNG POCPOPVALOUEVNG
LLOPONG Kot ETIONG OVOGTEAAEL TNV EVEPYOTOINGT| TNG
Koomdong 9. Zuvenmg, N poceopvAimon and ) MAP
KWvaon g kaordons 9 pmopel va omotedet Eva and
T0LYEYOVOTOQ, LE T OTOlaL TO 0YKOYOVidlo Ras mpodyet
mv enPinon tv KuTTapOv ToV OyKov.

To povormdtt MAP xwvdong evepyomotet pia ot-
KOYEVELWNL HETOYPOUPIKOV TTapaydviov, Ets, mov pe
™ oepd tovg puhuilovv TV EkPPao TOAAATAGDY
yovidiov, 0nmg avapépinke, coumepthapupavopé-
VOU €vOG VTOO0YEN EPPIVIG, YVMOGTOG (OG VITOJOYENG
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TVpooviKnG Kwvdong EphA2 mov evepyomotet tov
noapdyovta p120RasGAP kot étot puOuilel mpog ta
Kato to popro Ras ‘dyprov tomov’, aAhd dev €xet
EMOPUOT) GTO EVEPYOMOMUEVO, AOY® UETOANAENG,
Ras. Emopévag, o vrodoyéag EphA2 amotelet éva
OGVLGTOTIKO EVOC PPOYOL apyNTIKNG 0vadPaoNG GTOV
omnoiov to povordtt g Ras/MAP kwvaong dieyeipet
mv ékepacn g EphA2, n omola pe ™ cepd g
pvOuilet mpog ta kGTw T0 Ras.”®

‘Exet avopepbel 0T 6E1pEC KOPKIVIKOV KUTTAP®V
TOV HOOTOV EUTITTOVV G HVO KT YOPIES. TNV TPATN,
0L TEPLGGOTEPO JLOPOPOTONUEVES EMONALOKE GEWPEG
ekppalovv Ras ‘ayprov tomov’ kon emiong ekppdlovv
tov EGF-oyetilopevo vmodoy£a-tuopostviknig Kivé-
ong ErbB3 kot to cuvdétn eppivng EphA2 adld dev
ekppalovv Tov vrodoyéa EphA2. O Aoyog yo tov
omoiov 0 vmodoyéag EphA2 dev ekppdletar e avtn
Vv katnyopio Tov Kopkivov Tov HocsTov gival gv
UEPEL EMEDN VIAPYEL EMAOYT EVOVTL TNG EKPPOOTS
tov EphA2, dedopévov 61t avtdg pubuiler mpog to
Kato 1o Ras ‘ayplov tHmov’, Ko gv pépet emeldn n
o n eppivn puOuiler Tpog Ta KAT® TOV VTOJOYEN
EphA2. X¢ avtiBeon, n) 6edtepn Katnyopio KOPKIVIKOV
KUTTOPIKAOV GEPOV HOOTOV £ival T EMOETIKA L
LEGEYYVUOTIKO QOLVOTUTO KOt EKQPALOVY TOGO TOV
vodoyéa EphA2 Kai, og 0plopéveg mepttdoelc, To
evepyomomuévo Ras Adym petdriaéng.

Av10g 0 emBeTIKOS PaVOTLTIOG TG dEVTEPNG GEL-
PAG TOV KAPKIVIKMV KVTTAPOVY TOV LOGTOV UTOopEl va
ehotToOEL pe TV Ekepacn g eepivng. '

Ot poror g evepyomompévng ERK (pERK) cuvi-
OTOVTOL OTN POCPOPLAIMGT| HS10LPOPOV VITOGTPMUATMV
KUTTOPOTAAGHATIKOV KO TUOPTVIKMV LETAYPOPIKMDV
napayoviov 6nog ot Elk-1, c-jun, Ets, AP-1, mpotei-
VOV KOTTOPIKNG LETAVAGTEVGTS OTMG ol myosine light
chain, calpain, facal adhesion kinase paxillin, petai-
Aompoteivacdv Tov oTpmpatog (MPPs) mov oonyovv
og 0MmMBnon tov HYKoV, ATOTTOTIKAOV TPOTEIVOV TNG
owoyévelag bel-2-BIM, MCL-1, tpowbovtag tnv
emPBinon TV KopKvIKOv Kuttdpov. Emmhéov mpodyet
TNV KLTTAPIKY dtodpeon Kot Ty EKPPAcT) TPOTEIVOV
o6mwe M kukAivn D1 mov mpowbel Tov kutTapicd KHKAo
a6 ) edaon Gl. Katd cvvéneio 1o povomdtt twv
ERK xwacov anoterel facikd Bepamentind otdyo
otov Kopkivo.”!’
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Pl 3-KINAZEZ KAl H PYOMIZH THZ KYTTAPIKHZ
ANAMNTYZHZ, THZ KINHTIKOTHTAZ,
KAI THZ ENIBIQZHZ

Ot pwopatidvA-voottor-3 kvaoeg, PI3K, anote-
AoV pio 01KOYEVELD MTIOTKADV KIVOGHV TOV (OPOKTN-
pilovTon amod TV IKavOTTA TOVG VO QOGPOPLAIDVOLY
70 OOKTOAO voo1TOAN opdda 3°-OH og pooeolmioln
WOGITOANG Y10 TN dONovpyio Tov deVTEPOL aryyEAIO-
QOPOL POCPATIOVAVOGITOAN-3,4,5-TPLOOCPOPIKNS
woottong (P1-3,4,5P(3)).

To amoteAéoato TG EVEPYOTOiNGTG TOL VITOOOYEN
PTK odnyotv ce mapaywyn PI (3,4,5) P (3) ko PI
(3,4) P (2) péow g PI3K oty eomtepikr mhevpd
NG KVTTOPOTAAGHOTIKNG LEUPPAVNG TOL KuTTdpoL. H
onuatodoton g PI 3-kwvdong puOuilet v empi-
®OT), AVATTLEY KoL KV TIKOTITO TV KVTTAPOV, EVED
gvepyomoteiton and ovéNTikove mapdyovteg Onmg ot
IGF, PDGF, kvtokiveg, k.4

H PTEN, [0 oocQatdon Tov aropmco@opuAOVEL
10 3” WoPO-1vostTidl, etvat £Vog KOTOUGTOAENS TOV
GyKov, Kot To Yovidio Tov kmdikomotel, p110a, 1 Ko-
TOALTIKY VITOpOVAda VOGS TOTOL TA TG PI 3-Kk1vdong,
EVIGYVETOL GE aVOPOTIVOLE Kapkivoug.

EmmAéov, mollol kaBodikoi otdyot tng onua-
1000tNong g PI 3-kwvaong, dnwg N Tpoteivikn
Kwaon Akt kot o Topdyovtag EvapEng HETAPPaoNS
elF4E, petaoymuotifovv Kuttapikés KOAMEPYELES.
AvTég Ko GAAEG TOPOTNPNGELG VTOSEIKVOOVV OTL I
onpatodotnon g PI 3-kwvdong etvar onpovtikn oty
oykoyéveon. H kwvdon Akt addniemdpd pe ovtd ta
QOOPOMTIO, TPOKOAMDVTOS HETATOTIOT] TOVG TPOG
TNV £0MTEPIKN TAEVPA TNG KVTTAPOTANGLOTIKNG
peppdvng, 6Tov OCPOPVAIMVOVTUL KOL EVEPYOTOL-
ovvtal and 1ic PDK1 ko PDK2. H gvepyomompévn
Akt puBpuiler T Aetrtovpyia moAvdp1OU®Y VTOGTPO-
UATOV OV gUTAEKOVTOL 6TN pLOIOT TG emPimong
TOV KVTTAP®V, 0TIV €EEMEN TOV KLTTAPIKOD KOKAOL
KOl TV KOTTOPIKT OVATTUED.

Katd ta televtaio ypovia, €xet amoderydei oti
Ta ovototikd oo MKXE PI3K/Akt petafdiiovron
ovyva oe avBpomivovg koapkivove. H Bepameio pe
ynuetofepamneio Ko axtvoBolia yappo Bovatovel
T0 KOTTOPO 6TOYOVG KTt KOpLo Adyo PECH Emaym-
NG ™G omoOmT™ONS. 261060, N avdmTuén TG avTi-
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otaong otn Oepomeio etvor Eva onpovTiKd KAMvViKo
npopfAnpa. H amotuyio yio v gvepyomoinon tov
QTOTTMOTIKOVD TPOYPAUUOTOS amoTeELel Evav onpa-
VTIKO TpOTO OvTIGTOOTG TOL PAPUAKOL GE KVTTOPO
T0V OYKoV. Ta onparta emPioong mov endyovral and
d1apopovg VTodoyElg pecorafodvTal Kupimg oo To
MKZX PI3K/Akt, ®g ek tovToL, 0WTO TO pOVOTATL
Umopel vo GLVTELEL AMOPACIOTIKA GTOV AVOEKTIKO
eawvotumo. 'Evag apBpog MK mov epmiékovtat 6tov
KOLTTOPIKO LETAGYMUATIGHE EyouV dtevkpviodel kot ot
npoonddeieg Ppiokovtar o EEMEN Yo TNV avamTuén
OepaneVTIKOV GTPATNYIKAOV TOV GTOXELOLY CVTA TO
CLYKEKPILEVO LOPLO GNUATOSOTNONG 1| TOVG Kafodt-
KoVG teheotég Tovg. To MKX PI3K/Akt epmhéxeton
0€ TOALOVG OO TOVG PUNYOVIGHOVG TTOV GTOYEVOVTOL
amd avtd To véa eapuako.'®

Ta televtaio ypovia, vanpée avavopevo evot-
aPEPOV Yo TN PLOUIOT TNG KVLTTAPIKNG AVATTUENS
Kot ToL peyéfoug Tov KuTtapmv Tov deyeipovron
€V UEPEL OO YEVETIKEG avolvoelg otn Drosophila.
O1 3’-pmo@o-ivoottido-eEaptopeves Kivdoeg PDK1
Kot Akt, evepyomolodv évav KatappdkTn Kvaong mov
noilet kaboprotikd poo ot pYOLIEN TG AVATTVENG.

AXAIKH IATPIKH Téuog 350¢, Tetyog 1, Ampidioc 2016

H PDKI1 evepyonotei tnv Akt pe pocpopviinomn evog
vroAgipparog Thr oto Bpodyo evepyomoinong, av kot
N TANPNG evePYOTOiNoN OmOLTEL T POOPOPLAIGN
wog Ser og éva C-teppatikd vopdéeofo potifo. H
Akt pe ™ ogpd g evepyomotel GAAN Kivaon, Tov
0T0Y0 TG pamapvkivng ota Oniactikd, mTOR, o
onoiog evepyomotel T peTaPpacn pe dVo TpOTOLC.
Evepyomotel m pipocopkr S6 npoteivikn Kvaon,
1 0moi0 EUTAEKETOL GTNV QLENUEVT] LETAPPOCT] TNG
5’-teppatikig 080V ¢ oAtyomvpyudivng (TOP) tov
MRNAS mov K@d1Komoovv prBocmUIKEG TPOTEIVEG
Kot GALQ GLGTOTIKA TOL GLGTNHHLATOG peTayPaPTS. O
mTOR adpavornotiel eniong tov 4EBP-1, évav avacto-
Aéa Tov Topdyovta Evapéng g petdopaocng elF4E.
Mg tov tpdmo avtd, ) onpatodotmon g PI 3-kwvdong
pLOuiletl To HeTAYPAPIKO GVOTNLO KOl GUVETMOG TNV
KLTTOPIKN avdmTun. ‘Exetl meptypagei o porog Tov
mTOR o710 petacynuationd pe 100G GOPKMOIOTOG
TTVOV Kot pepppavikods otdyovg g PI 3-kwvdong
N g Akt. O petacyMUATIGHOG LE QVTOVS TOVG 100G
OVOOTEALETOL OO TN POTOLUVKIVT], VITOOEIKVOOVTOS
ot n evepyomoinon tov mTOR elvar amapaitnTn yio
tov petacynuatiopd (Ewova 2)."

‘ AugnTIKGG TrapdyovTag |

|

Ymodoyéag TK

/' Oikoyéveia GEFs

I

Rho GTP-don

Avadlopydavwon
KUTTapookeAETOU,
TTOAIKOTNTA,
KIVNTIKOTNTA, K.4.

\/_

/.@7

g

KukAivn D1
C-Myc

| MpwreivoouvBeon — Kuttapiki EmiBiwon |

HIF-1a, k.4.

Ewoéva 2. Movordt kuttopikng onpatoddmmong PI3K/Akt /mTOR oyetildpevo pe tov kapkivo Kot 1310itepa Le Tov
KOoKoN 0N HETOOYNUOTIGHO KO TOV KOTTAPIKO TOAAOTANGLOGHO. To Lovpo BEAN avapépoviar o€ Evepyomoinon 1| Emay®yn

eved ta epLOPE 6 AVOCTOMN.
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H Akt kon n PI 3-kwvdon puBpuiCovv mpog o kdtm
po. RNA kot DNA deopevtikn mpoteivn, Ty YB-1,
TOV OTOTEAEL OYKOYEVETIKO PETOLYPOUPLKO KO LETOPPOL-
otk6 mapayovta. H vepéxppaon g YB-1 mpokaiel
aVTIOTOON OTO HETACYNUATIGHO oo TV Akt, ympig
va emnpedlel v Akt-eEaptdpevn poopopviioon
™G 4EBP-1. Mia petdAiaén g YB-1 1 omoia givat
EAOTTOUOTIKN OTN OECUEVTIKY tkavoTnTo Tov RNA
evronileTal GTOV TVUPN VA, OVTL Y10l TO KLTTAPOTAAGLLAL,
KOl 0&V OOKAEIEL TO PLETAGYNUOTIONO. AVTES OL TToL-
POTNPNCELS VTOINADVOLV OTL 1] IKovdTnTa TG YB-1
vo. eumodilel To peTacynUaTIcHO oyeTileTon pe v
KOVOTNTE TG VO OVOGTEAAEL TN LETAPPOOT] Kot OTL
N Tpog T0. KaT® pvduon g YB-1 avtimpocmnevet
éva amd To LOVOTATIO IOV gival vtevBuva Yo TV
dPACTIKOTNTA LETOGYNHATIoHOD TG Akt.20!

[Ipocpateg épevveg kKatédei&ay 6t 0 mTOR pob-
pileton amo T1g mpwteiveg g 0{ddoVg GKANPLVGTG,
hamartin (TSC-1) kot tuberin (TSC-2). Ot npwteiveg
VTG ovopalovTol £TG1 EMELON €ival AVOOTOAEIG TNG
avanTuEng Kot KaTaoToAElS OyKeV, Kot 0t LETAAAAEELS
ota yovidta TSC-1 kot TSC-2 mpoxarotdv 6lovg otov
EYKEPAAO 1] GKANPVUEVOLG (APTNPLOCKANPOTIKOVG)
Oykoug og dhha Opyave.? Exet meptypael pio yevetikn
Ko Broynpukn avéAvon g oxéong peta&d TSC-1/2,
mTOR, kot pog pkpng GTP-dong, g Rheb (Ras
EUTAOVTIGHEVO OUOLOYO, GTOV EYKEQAAOD).

MetoAragerg ot Drosophila tov yovidiov Rheb
AVOGTEMAOLY TNV AVATTLED, EVO 1 VIEPEKPPOCT) TNG
Rheb mpodyet v kuttapikn avamtuén.> Meléteg
emiotaong katédetéav 0t 1 Rheb Agrtovpyel pvOpui-
Covtag mpog ta kT TV TSC-1/2 Ko Tpog Ta Ave Tig
mTOR kot S6K. [pdypartt, paivetor 6t ot TSC-1/2
elvar GTP-don-evepyomomrikeg mpmteives yio
Rheb. Zvvenmg, n onuatoddton g PI 3-kwvédong
ko g Akt paivetor va gvepyonotei tov mTOR péow
avaotolg g TSC-1/2 kau pe v evepyomoinon g
Rheb. Av cuppaivel 0vtd, ®6TOGO, Kot 1 AVOGTOAN
g TSC1/2 dwapecorafet Ta anoteAéopata g on-
poatodotnong g PI 3-kivdong otnv avdmtoén, yati
ot petodracelg oy TSC-1/2 mapdyovv povo dykovg
Kot vepmAacies, eva ot petairates otnv PTEN
emiong odnyodv oe gvaicbnoio yio Tov Kapkivo;
Mio mBavn andvinon vrootnpilel 0Tt | omOAEL
™G TSC-1/2 6y povo evepyomotel tn onpatoddTon
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tov mTOR kot S6K, adrd eniong mopepmodiCel ™
onpatodoton g PI 3- kvdong kot tnv gvepyomoi-
non mg Akt. Avtdg o apynTikog Bpoyog avadpacng
dwapecorafeitan ev pépet amd ) S6K pwopopuii-
®OT TOL VTOGTPAOUATOS TOV VITOSOYEN VGOVAIVIG
IRS-1, n omola pewdver v aAAnienidpoaon g pe
TOVG VTLOOOYEIC TUPOCIVIKMDV KIVOGDV, KOl €V LEPEL
anmd ™ S6K- kot mTOR-pecorafovpevn avaotoin
petaypaeng tov vrodoyéa IRS-1. Etot, oty olodn
okMpuvon, n anoAeio g TSC1/2 odnyel og avénpé-
vn onuatoddton tv S6K kot mTOR kot avénpévn
avamtoén, oAré o IRS-1-pecorafodpevoc apvntikog
Bpoyog avadpaong erattdver T onpatodotnon g Pl
3- Kvaong, LTAOKAPOVTOG TV 0VATLEN TOV KOPKIVOV.
Q¢ €K TOVTOV, 01 TAPATNPNOELS CVTES TAPEXOLY LU0
e€nynon v TG S16POPES EMMTOGELS TNG OTOAELNG
™m¢ TSC-1/2 ko yuo v adpavonoinon g PTEN
(Ewova 2).77

Extéc amd 11g €mdpAcelg TOL GTNV KLTTOPLKN
avantuén, to povomdtt g PI 3-kwvdong- Akt pmopet
emiong va mpodyet TNV kakonon eEEMEN pe v evi-
oyLoN NG oNHaTodOTNOoNG emPimwong. Emiong mpodyet
™V KuTTOPIKN emPimon péow g Akt-eEaptmpevng
evepyonoinong tov mTOR, Ik-kwvéong (IKK) kot
Mdm?2, kot pe TV adpavomoine? Tmv IPOaTOTTOTIKOV
peldv g owoyévelag Bel-2, dnmg g Bax ko Bad
KO TOV TPOUTOTTOTIKMV LETOLYPUPIKAOV TUPAYOVIDV
onwc tov FKHR. 'Exet neprypagei n yxpnon tov 14-
3-3 npoTeivdV, 01 0moieg decEvOVTAL GE £val LOTIBO
nov oyetiletar otevd pe 10 pocpopviiwpévo Akt
VIOGTPOLL, OG OVTIOPACTIPLO GVYYEVELNG YO TOV
KaBapiopo kot v tavtoroinon véwv Akt vmostpm-
patov. Eva and ta Akt vrootpopoata avoyvopileton
o¢ YAP, évag evepyomommg tov pS3 oyetildpevov
petaypaeikob tapayovia p73. To YAP evioyver v
p73 emarydpevn petaypapn e TpoarontoTikng Bax
npoteivng, Ko Akt avtiotpépetl v enidpaon v,
TPOPAVMG HE TNV TPOKANGT KLTTOPOTAUCLUOTIKNG
petatomiong tov YAP. Eva dhho véo Akt vndotpopa,
10 MAD3, tavtomomOnke pe diodidotatn avaivon
PAGE an6 pwoponpmteives avayvmpiopéves omod Eva
vrootpopa Akt aVTI-QOCPOETITOTIKOD OVTIGMUOTOGC.
To MAD3 givar éva 6uGTATIKO TOV HETOYPOPLKOD
dwiktvov Myc/Max/Mad mov avactéAdel T Myc-
eCaptopevn petaypaon. H Akt paiveron va mpodyet
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™ Aerrovpyia tov Myc poceopvirdvovtoag 1o MAD3
KO OITOLOVAVOVTAG TO HOKPLEL 0O TOV €TAPO TOL
Myc, T0 Max.®

[MapadoEmg, n PI 3-kwvéon kou n Tpog ta KAT®
pubpon tov TeAeoTtn TG S6 Kivaon pecorofet emiong
™ Ras-emayopevn Kotrapikn yipaveon, Evo eovo-
LEVO TTOV TTOPATNPEITOL GE TPAOTOYEVT] KVUTTOPO TTOL
TIOTEVETOL OTL SPOVV MG EVOG UNYAVIOUOS KOTAGTOANG
TOV OYKOVL. ANAadn efvon eLPaveG OTLT OTHOTOOOTNON
™G PI 3-kvaong oyt pdvo mpodryet tyv avamtoén towv
KUTTAP®V TOL YKoV Kot TV emPiowon oArd emiong
TPOKOAEL ALTOV TOV TPOCTATEVTIKO UNYOUVIGUO OT)-
ueiov eréyyov. s

H onpatoddtnon g PI 3-kwvéong pubpilet emiong
TNV KUTTOPIKN KWV TIKOTNTO KO TOV KUTTOPOCKELETO
m™m¢ aktivng. H deopevtikn npoteivn Ptdins (3,4,5)
P3 pmopel va dwapecoraPel kdmoteg and avtég Tig
emdpacels. Avt n mpoteivn, ARAP3, avayvopi-
obnke pe Paon v KavoTNTA TG VO SEGUEVETOL UE
uNTPeS Tov PEPoLY 3’-pwooivoottidtn.* Iepiéyet
d¢ mévte Topeic PH amd tovg omoiovg évag amarteiton
Y101 TN LETOTOTION GTNV HEUPpavn akoAOLO®VTOG T
Bepancio e TOV OHOTETAAMAKO AVENTIKO TapdryovToL
PDGF. H vrepékppaon 1 1 RNAI1 katdppevon g
ARAP3 odnyel og petaforég oty kuttapikr| e&d-
TAMGN Kot 6TV andkpion otov mapdyovta PDGFE,
yeyovog mov vrodnimvetl 0Tt ARAP3 nailet kdnoto
pOAO 0T PUOLLLET TOV KVTTAPOCTKEAETOV TNG AKTIVIG
pécm tov 3’ -pwopo-ivoottdiov. H ARAP3 nepiéyet
évav 3" -pwopo-ivosttido- dieyelpopevo GAP- topéa
nov givan £101K0¢ Yo v ARF6, pio picpry GTP-don
TOL EUTAEKETOL OTN JlOKIVIION €VOG EVOOCMULNKOD
OLOTATIKOV 6T AAUEAAMTOSIEL, Kot 1) SpacTnploTnTO
™G ARF6 GAP ¢ ARAP3 avactédier ) petapopd
™ ARF6 oty emopdveln Tov kuttdpov. H ARAP3
nepiEyel eniong évav topéa Rho GAP, o onolog die-
yeipetar oo ) Ras-oyetilopevn GTP-don, Rap. Ko
ot 6vo topeic ARF GAP kot Rho GAP yperdlovron
v T pecordpnon tov Pl 3-kwvdon-eEaptopevev
avadloTAEEMVY GTNV OKTIVI TOV KUTTOPOGKEAETOV Kol
07O GYNUO TV KLTTAPWV. Xuven®s, ot GAP topueig
™G ARAP3 gaiveton va petdyovv onpota and v PI
3-Kvdom 6TOV KUTTOPOGKEAETO TNG OKTIVIG KOl GTOV
KUTTOPIKO UNYOVIGHO Slakivnong. ZNUavTIkO givat
TO YEYOVOG OTL VILAPYOVY TOAMUTAEG 1IGOUOPPES TNG
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PI 3-kwvéong, mov S10pEpovy ®G TPOG TOVG TPOTOVG
PLOIONG KO GTO TPOTLTO EKPPOONG.

H 16&n IA PI 3-xwvacdv puOpilovot and mpocéi-
KUGM GE TUPOGIVO-POCPOPLAIOUEVOVS VTLOSOYEIG N
TPOTEIVEG CUVOEONC KOl [E GPEST] AAANAETIOpaION
™G KoTaALTIKNG vopovadag pe pkpés GTP-doeg
omwg N Ras, eved n 1a&n 1B PI 3-kwvacodv pubpilo-
vt and 11 Gy vropovades tov etepotpiepav G
npoteivov. H 1a&n [A P1 3-kivacov mepiéyet pio amd
TIG TPELS KATOALTIKEG LItopovades (p110a, p110P, ko
p1105), xabmg kot Evav and tovg névte SH2 topeic
7oL TEPEYOLV pLOGTIKEG VITopoVAdeS. To pdTnua
etV €AV OVTEG 01 OLAPOPETIKEG LIGOHOPPES EYOVV EL-
SOV UNYOVIGLLOVG GNUOTOOOTNONG 1] PUGLOAOYIKEG
Aertovpyiec. [lpoonddeieg ambvinong PacicOnkav oe
UEAETEG GE YEVETIKG TPOTOTOUUEVOVG EMIHVES KO
Exel meptypaget 6Tt 1 SnUovPYio YTUANUATOV He-
TOAGEEDV KOBIGTOUV TO HOPLO KATAAVTIKA AVEVEPYO
KOl 1] (P1ON VTOV TOV UETOAAAEEDV OTOGKOTOVoE
VO, LEAETNGEL TNV EL01KT] AELTOVPYIC TV IGOHOPPDOV.
Aappévovtag veoym ot ot pl108-avenapkels enipveg
etvan Prooipotl, aAdd eppavifovy eroTTOUOTO 0T
onuatodoton tev T- kot B- kuttdpov, epeavilovv
entong epuPpvikn Bvnowdmra og E10-11, koot p110a-
averapkelg woPrdoteg dev modlamiacialovtol. To
AmOTEAEGHATO OVTE VITOdNAMVOLV OTL 01 PI 3-k1vdceg
£YOVV E01KES AEITOVPYIES IGOLOPPDV, SEGOUEVOL OTL
OAeg aoKOVV TNV 10100 KATAAVTIKY AgtTovpyia, icmg va
OAANAETIOPOVV LE OLOPOPETIKES PLOUCTIKEG OPYES
1N Vo AEITOVPYOVV GE SLUPOPETIKES EVOOKVTTAPIKEG
Béoeig. Etvar onuavtikd va mpocdiopiobel edv oa-
(QOPETIKES LGOHOPPES TaIlOVV dOPOPETIKOVS POLOVG
o€ S10pOPETIKONG Kapkivoug.*!

Ol POAOI TON SRC KAI FAK ZTHN KYTTAPIKH
KINHTIKOTHTA KAI THN EIZBOAH

To kvtTapKd Yovidlo Src Tav To TPAOTO TPOTO-
0YKOYOVid10 oV avakaAOeOnke 6To Yovidiopa Twv
omovdvAmtav. Katd ta tedevtaio ypovia vdpyovv
av&avopeveg evoeiEelg 0tL o Sre mailel éva onpo-
VTIKO pOAO GTNV EIGPOAN TOV KOPKIVIKOV KUTTAP®V,
KUpIOg HESH TNG AAANAETIOPOONG TOL LE TNV KIVAon
eotiokng tpookOAAnong FAK. Ot Src kot FAK eivat
TUPOCIVIKES KIVAGEG YWPIG vITodoyElg Tov evtomilovtan
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OTIG GUVOEGELS UNTPOG-KLTTAP®Y Kot SLUEGOANPOVV
N oNRaToddTNON TG vTeykpivng. Metd v eumlokn
g wreykpivng, n FAK veiotatot avtoposeopviio-
on og Tyr 397 kot yiveror Tpdoinymn g Src yo v
evepyomoinon g FAK péoo pog oAlnienidpacng
petagy tov Topéa SH2 g Sre kot g FAK pTyr397.
Y1 ovvéyela n Src poopopviiovel T FAK og évav
aplOpHd VIOAEUUATOV TVPOGIVIG, dNUIOVPYDOVTOG
0éoeic ouvoeong Yo tov SH2 topéa mov mepiéyet
TPOTEIVEG ONHATOSOTNONG, OTMG TOV TPOGUPULOYEN
Grb2. I'evetikn anevepyomoinom Tng OKoYEVELNS TV
Src kvacav 1 tov FAK npokalel dwtapayég oty
KUTTOPIKT KN TIKOTNTA, TOV oYeTilovTon Le Ty adv-
vopio aAoyng oTig 0Tlokég ouvoéoels. Emmiéov,
ot Src ka1 FAK Bpiokovtol 6tn pepppdvn kot oto
TOO0CMOUATA, ETIGTS YVOSTH G VBad0mdd10, onAadn
QUVOIKES TPOEE0YES TOL EIVOIL EUPAVEIS GE OPIGHEVAL
KOPKLVIKO KOTTOPO KoL TO. OTOio. EUTAEKOVTOL GTNV
amodounon mg eéokvttaplog utpag. Téco n Src 660
kot 1 FAK gppaviCovv avénuévn ékppaon og Evav
apOpo S1PopETIKAV EMONAOK®OV dYK®V, 1010iTEPQL
o€ e16fdAlovTeg KapKivoug. AVTEC 01 TAPATNPNOELG
EYOLV OmOTELEGEL EPUETEG OMOOEIEELS Y10 TOVG POAOVG
tov Src kot FAK oty kxivntikdmnta tov KopKivikov
KUTTAP®V Kot TNV El6POoAR.>>3

‘Eyet meptypagei 1 xpnon ToA®V S10QOPETIKOV
HOVTEA®V GLOTNUATOV Yol T HEAETT TOV POAOV TNG
FAK otmv kapkvoyéveon. 1o 600 otadimv Hovié-
A0 KOPKIVOYEVEGT|G TOV OEPLOTOG, TO OEPUOL ETLV-
oV apyka enaieipeton pe dpebvioBevioviparévio
(DMBA), 10 omoio mpokaiei Ha-Ras petodddeic kot
avantuén nlopdtov. Etakéiovdn enelepyacio pe
TOV VITOKLVITH) TOV OYKOL TETPUSEKAVODA-0EIKT QOp-
BOAn (TPA) mpokadel tv Tpo0do Twv InAompdtov oe
KokonOn kapkvopata. [epdapata pe ) ypnon FAK
yrompatog etepoluymtiog N vog cvpPatikod FAK
aAANAOLOPPOL delyvouV OTL TO EMITEOO TG TPMOTEIVNG
FAK @atvetot va givat évag kafopioTikodg mapdyovtog
1060 otV £vopén 060 Kat oty e£EMEN TOV GYKOV.
[Mepapota avacvotaons pe FAK -/- woPAdoteg
Kot petaAlaypéveg popeés e FAK vrodnidvouv
ot n pocpopvAimon g tvpoasivng g FAK eivan
Kpiown yo TNV KuTTopiKky kvntikoétta. Emmiéov,
otav evepyomompévn Src eicaybel oe pn d1E160VTIKG
KOPKIVIKO KOTTOPO GTO KOAOV, 0T PETATPEMOVTOL
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oo Evov EmONALOKO GE EVa T1O J1EIGOVTIKO, LEGEY-
YOUOTIKO QOVOTLTTO, TOL GUVOLETOL [E Lol ALY
oo KUTTOPIKES EMAPES EEUPTAOUEVES OO TNV KO-
VTyepivn o€ GUVOEGELG UNTPOG EEOPTMOUEVEG OO TNV
wreykpivn.** Avtn 1 oddayn eniong cuoyetiotke e
ewopopvAinon g tupocivng s FAK. Zvvenog, n
evepyomoinom kot powcoeopvrioon g FAK pe v
Src paivetor va givor onpavtikoi kabopilotikol mopd-
YOVTEG TNG KIVITIKOTNTOG TMV KLTTAP®V TOV OYKOL
Kot TG OtelodvTIkOTToG. Evag dAAog punyaviopog
e Tov omoio n aAAnAenidpaon peta&d Sre kot FAK
EVIoYVEL TNV EGPOMT| KOPKIVIKMV KVTTAPOV EXEL TTE-
prypagel. ZOuemva Le ovtov, LETAGYNUOTIGLOS TNG
FAK null kuttdpwv pe v-Sre amodidet LeTapopOMOELG
7oV etvar pn S1e1edLTIKEG 68 cuoTotyieg Matrigel. Ot
SELGOVTIKES LOLOTNTES QVTAOV TOV LETATYNUATIGUAV
ATOKATOCTAONKOV [LE ETAVEKPPOOT] TOV AYPLOV THTTOV
s FAK aAld Oyt pe emavEKQpaioT) TG LETOAAXYLEVIG
FAK o1t 6é0om c0vdeong g Sre, Tyr397. lepdpata
AVOGVGTOOTG GUVEIECAV TNV KVTTAPIKT EIGPOAT GTO
OYNUOTIGHO HLog cUVOETNG ONUOTOOOTN GG IOV TTEPL-
happaver g Sre, FAK, v npoteivn cuvdeong Cas,
tov pocappoyéa Crk, kot Evav mapdyovto ovtoi-
Aoync voukieotidiov yovavivng, Dock 180, o omoiog
evepyomnotet t pukpn GTP-don Rac. H evepyomoinon
¢ Rac pdvnke pe m ogpd g va evepyomotel Tov
Kotappdktn g Jun-kinase (JNK), o omoiog odnyei
oTnV gvepyomoinon kot v Ekkpion MMPs 6nwg tmv
MMP-2 ko -9.%* Eivat gpoovég Aoumdv 0t éva povo-
natt Src-FAK-Rac atveron va mpodyet ty wcovotnto
€GPOMIG TV Sre-UETACYNUATICUEVOV KLTTAP®V.
Emmiéov, av kot n éxepaon g FAK dev mpodyet
™V avAnTLén TOV Sre-UETUCYNUATICUEVOV KOTTAP®V
in vitro, vt TPOdyEl TNV avATTLEN TOVS OTTMG Ol
oyKot in vivo, kot antd cvoyetiletat pe Ty avénué-
VN €KQPOIOT TOL Oy YELKOD £VO0ONALOKOD ouENTIKOD
napdyovia VEGF kot v avénuévn ayyeloyéveon
0V 0YKov. EmmAéov, avtéc ot emdpdoeilg g FAK
dev meplopilovion o€ KUTTOPO LETAGYNLOTIGHEVE OO
10 Src in vitro, ENEWN [ KUPLOPYN-0PVNTIKT LOPON
¢ FAK, n FAK pn oyxetilopevn xwvdon 1 FRNK,
eumodiel v avanTLEN KOPKIVIKOV KUTTOP®V TOV
HooTo0 OTeg Kot ot dykot in vivo. Téhog, n FAK mailet
aKkopo GAAOVG pOAOVG GTNV Sre-emayOpevn aAlayn
oTNV €0TLOKN TPookoAAnon. H mpwtedon kaAmaivn
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EVEPYOTOLEITOL GTA V-SIC LLETOGYNLATIGULEVE KUTTOPO
KOl T) TPOGANYN TOVG GE EGTIOKEG GUVOEGELS TPOUYEL
petaforég oTNV E0TIOKN TPOGKOAANGT) Ko EopTdTOL
and ) FAK.®

‘Eva dALo vrootpopa g Src, n mpwteivn FISH,
pmopet eniong vo GUUUETEYEL OTNV ETAYMOYT TNG
KUTTOPIKNG €16POANG HEG® gvepyomoinong tng Ste.
Avt| N TPOTEIVN TPOGAPLOYENS AVOYVOPIoTNKE
Kot ovopdiotnke £tot enedn €xet mévte SH3 topeic.
To N-tehko6 dpo g mepéyetl Evav topéa PX mov
OTOYEVEL TN POGPOpLAL®UEVT Tupoaivn Tng FISH g
nodocmpate/vpadonddio. H FISH pe ) oepd g
deopevel pécw evog amd toug SH3 topeic e (SH3
#5) v owoyévet MMPs ADAMs, e1dikdtepa Tig
ADAMs 12, 15, kot 19.% Eropévag, n Src @aivetat
va gpumiéketon otnv pocinyn ¢ FISH kot tov
ovwvap®v MMPs 610 modocmpata.

Q01660, GALN LOVOTATIO EUTAEKOVTOL GTOV LOP-
(QOLOYIKO HETACYNUOATIGUO LEG® TG EVEPYOTOMUEVIG
Src. Mop@poAoyIKOG HETAGYNUATIGHOG KOl avENUEVN
KUTTOPIKT] KIVNTIKOTNTO GUVOEOVTOL EV YEVEL LE TNV
ATOAEW TOV VOV stress. O oynNUaTIcHog vidiny To
stress emdryeton and ) pukpry GTP-don RhoA. Kabog
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n evepyomompévn RhoA pmopel va kotaoteirel to
LOPPOAOYIKO UETACYNUOTIONO HEG® TNG V-Sre Kot
dedopévov Ot m Sre pmopel va gvepyonomoet t Rho
GTP-don- evepyomomtikn npwteiv pl 90Rho GAP,
elye mpotabei OTL 1 Src peuvel T dpacTnpldTTa
g Rho.

Q01060, EpYACTNPLOKE OTOTEAEGLATO. OVEPEPOLY
OTL M evepyomompévn Src Oev EAATTMVEL TOL EMimES L
¢ Rho [GTP] kon pmopel otnv mporypatikdtnTo vo
avéavel ta eninedo ovtc. H RhoA mpodyet tov oym-
LOTIGHO VAV Stress gV HEPEL HEGM TOV LOVOTOTION
Rho-e&aptopevn kvdon (ROCK)-LIM xwvéon,to
omoio 0dNyel 6T POGEOPLPVAIMGT) KOl OTEVEPYOTOT-
NoN TG TPOTEIVNG ATOKOTNG TNG OKTIVNG,KOPIAIVIG
(Ewova 3). Onmg avagépnke yio tpdtn opd o Src
LETOCYNUOTIOUOG UTOPEL VaL £XEL WG OMOTEAEGLOL TNV
AmoP®OoPOPLAI®MGT TG KoeLivne. Exet mpotabet 6Tt
1N dpacTkdTNTO TNG KIVAoNG TG Src evepyomotel Eva
MEK-ave&dptto Hovoritt Tov 00Myel 6€ AmoPmCPo-
PLAIOGT KOt EVEPYOTTOINGN TNG KOPIAIVIG. ZUVETMC, 1
Src mpodyet TV KvnTIKOTNTO KoL THV avATTLEN TOV
KLTTAP®V TOV OYKOL pE TOAAOTAODS UNyoviGrove.
[ToArol amd avtodg e€aptmdvror amd ) FAK kat
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—

(Rac 1{Cded2

Src \ ﬁ |I.’-1 Ivreykpivn, PAR1

@@ Kur:rupom(l:)\t:'rég
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Cm(®)
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| Kutrapiki ps'rquonuon|

MeTapBoAég otn Aeiroupyia
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Ewéva 3. Movordtt kutrapikng onpoatodotong Src/Fak oyetilopevo pe tov Kapkivo kot iaitepo Kot 1otaitepa. e Ty
KLTTOPIKT KIVNTIKOTNTA Kot TV €16foAn. Ta pavpa fEAN avapépovial og evepyomoinon.
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nepthopPdvovy Ty Tomiky| evepyomoinom tov Ras 1
Rac, 1 v Tpdoinym KaATaivng, eved dAAOL, OTmG N
ewopopvrinon tov FISH kot n aropwcpopviinon
™G KOPIAivng, umopet va etvan ave&aptntor g FAK.
Yapng n Sre kot n FAK givor vrooydpevol otdyot
Y10, 0VO.GTOAELS EIGPOANG TOV KLTTAP®V TOV OYKOoV.*’

MONOIMATI KYTTAPIKHZ ZHMATOAOTHZHZ
APC/B-KATENINHZ

To APC cuvieTd £va 0YKOKATOGTAATIKG YOVIO10 pe
poOLo ot pOBLIoT TNG oTABEPOTNTOG Kol AstTovpYiog
™G B-kartevivig. Kot ta 000 amotehodv cuoTtoTiKd
00 MKX Wnt. Ze pepa kOTT0p0 T0L 0010 dEV EYOVV
extebel ot dpaom g Wnt, 1 B-katevivn oynuoti-
Cel éva pakpopoptakd GOUTAOKO TOV TEPLEYEL TNV
npoteiv APC, 10 onoio mpokaAel TNV amodounon
™G P-xatevivng kot puOuilel Tpog Ta KiT® To EVOO-
Kuttépia eninedo avtc. H enidpaon tov popiov Wnt
dleyeipet T KOTTOPO, TO GOUTAOKO OTEVEPYOTOLELTAL,
av&avovtat To, vOoKVTTAPLa EMineda TG P-KaTevivig,
1 07010l LETAPEPETOL GTOV TVUPNVOL KOl GUVOLETOL LE
Tov petarypopiko mapdyovio TCF o onoiog evepyomotet
YOVId10l TTOV GUUUETEXOVY GTOV KUTTAPIKO KOKAO Ko
puBuilovv KutTapikég Aettovpyleg dmwg etvar o ToAka-
TAOGLIGUOG TV KUTTAP®V ALEAVOVTOG TN LETOY PPN
tov c-Myc, Kukdivig D1 kot dAlwov yovidiov. Edv
10 YoVidl0APC amovcidler v eivon petadharypévo, dev
amodopeitat 1 P-KoTEVIVI 1) OTTOT0L LETAPEPETAL GTOV
TVPTVO. KO EVEPYOTOLEL YOOI IOV OTTG ovapEPONIce
TPOAYOLV TOV KLTTAPIKO KOKAO UE OmOTEAEGHOTO
TOPOLOLN LLE TN GLVEYN OLEYEPTT] TV KLTTAPMV 0T
™mv 066 Wnt. 33

Oyxoyéveon oto mayb £viepo pumopel vo TpokAnOet
KOl €TL TOPOVGL0G PLGIOA0YIKOY Yovidiov APC aild
petoAloypévng B-ratevivig, yeyovog mov emipefoim-
vern onpacio avtod tov MKX oty oykoyéveon. H
petoAlaypévn B-katevivn dgv avacTEAMAETOL 0T TO
APC ko LETAKIVELTOL GTOV TUPTVEL EVO 01 LETOAAAEELS
¢ elvon Topovoeg 6to 50% twv nratofractopdtov
Kot 670 20% TOL NTATOKVTTAPIKOV KOPKIVMUATOC.

EmnAéov n B-katevivr cuvdEeTan oty KUTTOPOTAC-
opotikn E-kavryepivn pia empavelox| Tpoteivn mov
oLVINPEL TN SLIKVTTOPIKT TPOSKOAANGT. AlatopayEg
oToV AEoVa, KavTyEPIVNG-KOTEVIVIIG 001 YEL € EAITT®-
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LEVN TTPOGKOAM)TIKOTITO, TOV KOPKIVIKOV KOTTAP®V, 1
d¢€ eMidpacN TNG OTNV KLTTAPIKT TPOSKOAANTIKOTNTO
etvar aveEaptn amd Tov pOLO TG OG LETOYPOPIKOD
nopdryovta. Otov vIapyeL EVoL LETOAAXYHEVO OAANAO-
Lop@o 610 Yovidio APC avomtdicoovTol EKOTOVTAdES
OOEVOLLOTMOOEIG TOADTOOES GTO Ty EVTIEPO GE VEAPN
NAKio Kot vag 1) TEPLeGOTEPOL 0d 0VTOVG ERPavVIiovY
Kokon0n e&adharyn TPOKOADVTOG KOPKIVO TOV TTaXE0G
evtépov. Otav amovoidlovv Kot To 000 avTiypopa
0V Yovidiov APC avamtdcoeTol adéVmLL, TO 0moio
Ba eEehybel o Kopkivopa katoémy emmpdodetmv
petaArdtemv. Onmg avapépbnke 1o yovidio APC
etvar ovotatikd tov MKE Wnt 10 omoio pvOuilet
TNV TPOGKOAANGT| KL TNV TOAMKOTNTO TOV KLTTAPOL
Kotd tn dbpketo TG epPpuikng avémtoéng kabwg
KO TNV 00To0VavEMGT TOV BAOCTIK®OV OLLOTOMTL-
KOV Kuttdpov. To popo Wnt amoctéAdel oot
HEC® [0S OIKOYEVELLS ETUPAVELOKMY VITOSOYEDY TOV
ovopdlovtar FRZ ko dieyeipet moAld evdokvTTapio
LLOVOTIATIOL LE KEVTPIKO POAO TNV P-KOTEVIVY KoL TO
yovidio APC (Ewodva 4).3840

MONOIMATI KYTTAPIKHZ ZHMATOAOTHZHX
TOY METATPA®IKOY MAPAIONTA NF-KB
ITH ®AETMONH KAI ZTON KAPKINO

O petaypoeikog mapayovtog NF-kB avaioiv-
eOnke 10 1986 w¢ évag TupNVIKOS TOPAYOVTOS TOV
GLVOEETAL L€ TO GTOLYELD EVIGYLTN TNG KATTTOL 0VOGO-
oQopivng EAPPLAG 0AVGISNG TOV EVEPYOTOUEVDV
B-kvttapov.! Atyo apydtepa avevpédnke o1t ot
TPWOTEIVEG, 0L OTOIEG PLLOEEVOLV TN GLYKEKPIUEVN
dpaoTikotnTo décpevong tov DNA exepdlovtal o
Oha oyedov Ta kOTTOpO Kot puBuilovv moAAd yovi-
J10-6TOYOVG UE [0 LEYOAN TOIKIAID AEITOVPYLDVY.+
ZUVOMKA TEVTE HEAT OLTNG TNG OTKOYEVELNG TOL
HETOYpaPIKoV apdyovta £xovv tavtomowmdet, Kot
opilovtar g p65 (RelA), RelB, c-Rel, NF-kB1 kot
NF-kB2. X¢ avtifeon pe ta AL LEAT TNG OTKOYEVELNG,
ot NF-kB1 kot NF-kB2 cvvrifevtotl og mpopopeéc, p
105 ko p 100, kot ene&epyalovTol TpPOTEOAVTIKA TPOG
p50 kot p52, avriotoya.* To mévie péAn avtg g
O1KOYEVELNG TPMTEIVAOV oyNuaTilovy opo- 1| £TEPOSL-
pep| Kot otpdlovtot KAmoto, SOUKA YOUPoKTNPIOTIKA,
onwg évav opodroyo topéa Rel (RHD), o omoiog eivan
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Ewoéva 4. Movordart kuttapikic onpotodotnong APC/ B Katevivng oyetildpevo pe tov Kopkivo kot 11oitepa Ue Tov
KOKOT 01 LETAGYMUOTIGHO KOL TOV KUTTOPIKO TOAAO-TANGLOGHO LE TNV KVTTAPIKT KIVITIKOTNTA Kot TV £16P0AN. Ta pawpa

BEM avapépovtal e evepyonoino.

AOPOITITOG Y10, TOV SIUEPIOLO, KOBMDG Kot T chvoegon
e ovyyevn otoryeion DNA.* Xta mepiocotepa adpavi
KOTTOPO AVTA TOL SYUEPT] SEGUEVOVTOL GE OVOGTAATIKG,
popia g owkoyévelag tov IkB npmteivav, mov amo-
telovV avaotoieig tov NF-kB. Avtol ot avaotoAeig
yopaktnpilovrar amd emavarnyels avkvpivng (ANK),
oL GLVVOEOVTAL e TOVG TopElc Oéapevong DNA
TOV UETAYPOUPIKOV TOPAyOVI®mV KaoTdvTag Toug
LETOYPOQIKA avevepyoLs. Eivatl evdtagépov 6Tt ot
p105 ko p100, o1 TpdSpopot Twv pS0 kot p52, eniong
nepiEyovv emavolyelg ANK, mov dtuomdvrot Kotd
™MV OPILOVE, ATOTEAMVTOS £TGL TOVG O1KOVE TOVG
E0MTEPIKOVG OVOOTOAELS. Avtifeta pe Tar GAAo PEAN
™G owoyévelng tov NF-kB avtég ot 600 npwteiveg
dev mepiEyovv topéa devepyonoinong (Ewova 5).%
H @Aeypovn etvor n dradtkacio Thg ELeuTNG ovosiog
G ATOKPIGT OTO PVGIKO, PLGLOAOYLIKO 1)/KOIL TO OEEL-
dmTIKG stress Kot oyeTICETAL LE TNV EVEPYOTOINGT TOV
kavovikov MKX NF-kB, to omoio etvar dtotnpnpévo
6€ OAOVG TOVG TOAVKVTTOPOLG LOIKOVG 0pYOVIGHODG.
H gleypovn| yevikd, kot o mapdyovtag NF-kB e1d1ko-

TEPQ, £XOVV EVa OTAO pOLO GTOV Kapkivo. AQevog, 1)
evepyomoinom tov NF-kB eivon pépog g apovog tov
(LVOGOTOWTIKOV, 1 OTOi0L GTOYXEVEL Kol EE0AELPEL TOL
UETOOYNUOATIGUEVO KOTTOPO. AVTO QOIVETOL VOL 1GYDEL
waitepa yuo o&eleg PAEYLOVOOELG dlEpYasies, OTOV
n TApng evepyomoinon tov NF-kB cuvodeveton amd
o LYNAN SPAGTIKOTNTO KLTTAPOTOEIKMY KLTTAP®OV
TOV OVOGOTOMTIKOD £VOVTL KOPKIVIKOV KUTTAP®V.*

Amo v A mAevpd, o NF-kB gvepyomoteitan
0VGIWOME G€ TOAAOVS THTOVE KOPKIVOL KOl UTOPEL VL
OOKNOEL 0L TOKIAeL 0o Tpooykoydveg Asttovpyies. H
OTOTELEGLLATIKOTITO TOV 0VOGOTOU|TIKOV GUGTNILOTOG
EVavTIO, oTaL Kokon O kottapa et vrootprydel amd
NV TOPATHPNON OTL POPHAKOAOYIKE VOGOKOTEGTOA-
péva dropol, m.y. LETA amd HETOUOGYEVOT OPYEVOUL,
£youv VYNAOTEPO KIVOLVO EPPAVIONG Kapkivov. Avth
N aVTIOYKOYOVOG AgtTovpyio TV 0VOGOTOMTIKAOV
ovotnudtov pe tov NF-kB va givot évag onpovtikog
TEAEOTHG NG, OpioOnKe ¢ 0yKo-avocoemttipnomn.*

Qo1660, AVTN 1) AWVOGOAOYIKT GV EVAVTLO GTO
KOPKIVIKG KOTTOPO, deV €lval cuviimg apKeTE ko~



ACHAIKI IATRIKI Volume 35, Issue 1, April 2016

|

65

Muprivag

KurrapoétmrAaopua ———

TLR-2,-4,-9

Moépia TpooKOAANGNg
ICAM-1, VCAM-1, ECAM-1

—_— O

8 o | ATrodépnon
TTPWTEATWHA

Oikoyéveia Rel/NF-kB
IkB-g, p105, p100, RelB

Augnrikoi TrapdayovTeg
G-CSF, GM-CSF

PuBpiotég amémrTwong
Fas, Bcl-2, c-Flip, kaomdoeg

Xnpelokiveg
MCP-1, IL8

Kurokiveg
IL1,1L2,IL6

Ewoéva 5. Movorndtt kuttapikng onpotoddtons NF-kB oyetildpevo pe tov kopkivo Kot daitepa e Tov Kokonon pe-
TOGYNUOTIOUO KoL TOV KOTTAPIKO moAamAactacpd. Ta povpo BEAN avapEpovIal 6 EVEPYOTOINGM N ETAYWYT].

vomomtikt yio vo. eEaretpBodv dAa TaL avdpoda KOT-
TOPO, LLE AMOTELEGLOL LLLOL LETOTOTION TTPOG L0 Ao
100pPOTTLOG, 1) 0ol GLY VA aKoAoVBEiTaL d pio Pdom
«OIPLYNSH TOV KOPKIVIKOV KLTTAP®V, GTNV 0moin
avTd EETEPVOVV TO OVOGOTTOMTIKO GGt O1 600
tedevtaieg pdoelg paiveTol va yopoaktnpilovtot amd
pio xpovIeL QAEYHOVMIN KOTAGTOCT| LE GUYVA LOVO
HETPLO aénpéva Ta Emimeda TG dPOCTIKOTNTOG TOV
NF-kB. H avtiinyn 61t po tétoto ovcimong dpa-
otwdtta Tov NF-kB aokel pio mpooykoyovo opdéon
vroypappilerol and Ty Topatipnon 6t acheveig pe
YPOVIEG PAEYLOVADELG 0GBEVELES £XOVV LYNAOTEPO
Kivouvo yuo eL@Aavion Kapkivov TopOpUol LE TOVG
avocokatactolpévoug acbeveic. H NF-kB evepyo-
noinom cuvBMG £xEl WG ATOTELEGLO TN POOLIGT| TPOG
TOL TAVE TOV OVTILTOTTOTIKOV YOVIOIOV TOpEYOVTOG
€101 €vav unyovicpd emPioong Tov KuTTtapmy va.
AVTEYOLV TO PLGIOAOYIKO Stress Tov TVPOOOTNCE TN
QAeyLovdoM avtomokpion. [lepartépw, o NF-kB endyet
KVTOKivEG Tov puBpilovy TV 0vOGOAOYIKT| 0TOKPIoN
onwog TNFa, IL-1, IL-6 xot IL-8, kaBmg kot popia
TPOGKOAANONG, T 0010 00N YOVV GTNV TPOGEAKVLON
Aevkokuttapmv og Béoelg pAeypovic. Extog amd to

poLo g oV EPeuTN avooio 1 onpatoddton NF-kB
detyfnke va eléyyet pio peydAn Toidio GAA®Y KaAd
GLVTIPNUEVOV KUTTAPIKOV O1OIKOCLDV, GUUTEPTACLL-
Bavopévov Tov TOALATAAGLOGHOD TOV KUTTAP@V"!
KOl TNG OONTOONG. >

H ovppoin g pAeypovig yevikd kot tov NF-kB
eKd, otV évapén Kot TV TPpOodo Tov KopKivovy
etva moAhomAn kot moAvmAokn. Ewcaletat 6t n ép-
(LTI AVOCOOUTOKPIOT] T®V OVOETEPOPIAMV TOAL-
LOPQOTHPNVOV OV ATEAELOEPDOVOLV AVTIOPOUCTUKE
€ion o&uyovov (ROS) ya va eEarelyovy elofdrovto
naboyova Ba pmopovoe vo Tpokoiésel PAAPN oTo
DNA Kot Kotd cuvEmEln YEVETIKES LETAALAEELS, G
TOPEVEPYELES, TVPOSOTOVTAG ETGL TV EvapEN TOL
Oyxov.” Emmiéov, n NF-kB onpatodotnon deiyonke
VoL GUVEIGPEPEL 0TV €EEMEN TOL KOpKivov pe ToV
ELEYYO TNG EMONAO-LEGEYYVUATIKNG LETATPOTNG
(EMT) xou g petdotaons.™ H petdotoon cuvoé-
etot GLYVA pe pio avodikr| pHduion twv MMPs kot
YOAAP®OT) TNG EEOKLTTAPLOG UNTPOS Y10l TN SL0pVYN
TOV KOPKIVIKGOV Kuttdpwv. Téhog, o NF-kB pmopet
emiong va cvuPadel oty e£EMEN TOL OYKOV UE TOV
EAEYYO TNG OYYEIONG TOV OYK®OV LECH TPOG TOL (VO
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pubuiong tov VEGF kot towv vrodoyémv awtov. >
"Evag 0ykog pmopel vor eppavicet kupimg avénpévn
dpactnpotra tov NF-kB péocw eyyevav 1 eEoyevav
nopayovimv.’’ Amd m pio, N avénpévn dpacTikdTnTo
tov NF-kB pmopet va mpoxinOet dpeco amd petoi-
MIEELS TV YOVISI®mV TOL 1/K0oL 0YKOYOVISi®V oV
evepyomolov to MKE NF-kB. Ao v aAAn pepud,
évag OyKoG UTopel VoL AmOKTHGEL CLENUEVT OPAOTN-
protnta tov NF-kB pécw avénpévng anelevbépmong
KVTOKIVNG 0o TO pikponepBAALoV ovTov.
Apeoeg petaArdels ota yovidio onUatoddTnong
0V NF-kB éyovv péypt otrypng aviyvevdei kupiong e
Aeppoedeis kaxondetec. Evioyvomn kot onpetonés pe-
ToALGEELS Tov RelA aviyvevOnkav og avOpomva Aep-
popato B-kuttépav 6mog to Aépeopa Hodgkin kot oe
HKPOTEP EKTOON ETIONG G€ Aeppdpota T-kuttdpwv,
YEYOVOG TOV OVTAVOKAGL TO GLLEGO OYKOYOVO GUVOUIKO
tov MKZX NF-kB mov mpotdfnke amd v apykn
avakaivymn Tov oykoyovov RelA opdroyov v-Rel.™
EmumAéov, 1poUOCOUKEG ATOKOTES TOV YOVISiOV
NFKB2 &yovv aviyvevbei oe opiopévo Aeppopoto.
Emniong, ot petaArdéelg tov dAlov perdv too MKE
NF-kB nepirappovopévev tmv Bel-3 kot c-Rel éxovv
aviyvevbel oe Aevyopio B-kuttdpmv kot apretovg
TOTOVG Aeppopdtmv B-kuttdpwv, avtictoyyo.t -
Y& ovumayeic dykovg, avtifeta, dueceg PeTaA-
LaEeig tov MKE NF-kB givar omdvia yeyovota.®
[Map’ 6ha avtd, cvpPaivovv, dnwg amodekvieTal
and éva TPOoOATE AVOKAAVEOEY YoVidio cuvInéng
petacy IKK2 kot TNPOI1 (tpavornoptivn 1), mov eiye
OG AMOTELEG AL TO VENUEVE ETTES AL EKPPOACTG TNG
IKK?2 o¢ kapkivo tov mpootdtn.5
Emmiéov, wa mpdopatn peAETn o€ KopKivo Tov
pootob anokdAvye petarracels oto yovioro NFKBI,
™V avodikn kwvaon IKK2, kabdg kot 6toug avaotoleig
IkBo kou IkBe.” Meléteg pe duyovidiakong emip-
¢ delyvouv OtL vdpyel apeon cvpufoin tov MKXE
NF-kB otV avantoén s10popov GOUTAYDOV OYKOV.
To xaAdtepO {omG peretnuévo mapdderypo etvor m
QAEYHOVT TTOL GYETICETOL LE TOV KOPKIVO TOV TTOE€0G
evtépov, omov o IKK2-gmayopevog NF-kB evtog tov
EVIEPIKMOV EMONAOKOV KLTTAPOV £XEL £VOV 0VGLO-
oTikd poOAO Yo TO oyMuaticpd dykev. Emmiéov,
IKK2-pesorafovpevn dpaotikotnta tov NF-kB gvtog
TOV LVEAOELODOV KVTTAP®V TOL TEPPAALOVTOC TOV
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Oyxov cvpPdairet 6TV €EEMEN CWTOV PHEG® EMOYOYNG
EKKPLONG KLTOKIVOV KOl 0VENTIKOV Topoyovtov.

"Evog dapopetidc Tomog Kapkivov mov oyetileton

LEe @AeYHOVY €IVOL TO NTOTOKVTTOPIKO KOPKIVOULQ,
Lo Lopon| kapkivov Tov Nratoc, 1 omoia propel va
eppavioBel petd 1oyevi nratitido 1 petd and PAGPN
TOV NTOTOG TOV TPOKAAEITOL 0O KAPKIVOYOVES OVGTEC.
Eivot evdogépov, 6110 pdrog tov NF-kB otov nrortiko
Kopkivo paiverot va eCaptdton oe peydio Baduo and
TOV akpPPN HNYAVIGUO TS avamTuéng TOL KapKivov.
Oykot mov cuvdgovtat e YpOVIeL PAEYHOVY QOIVETOL
va, aotovv Tov NF-kB péca ota nrmatoxvttapa og
OVTITOTTOTIKO TopdyovTo emiPinons. Qotd6c0, o8
OPLGLEVOLS YNLUKEL ETOYOLEVOVG TUTOVS KOPKIVOL TOL
nmatoc, o nratokvttapkog NF-kB oe avtifeon, dpa
G KOTAGTOAENS TOV OYKOV, OTMS QAiveTo 0O EPEVVES
0€ EMPVEG E MTATOKVTTOPIKN-EOIKT SLorypopn Tng
IKK2 1) too NEMO ko gpappoyn dwonbvAi-vitpolopui-
vng (DEN) og kapkivoyovov ovsiog.” IMop’ 6Aa awtd,
avTd 10 €100 TOV KapkKivov akopa amattel tov NF-kB
010 £00TEPKO TV KLTTdpwv Kupffer, onhadr tov
LOKPOPAY®V TOL NITATOG, TO 0Tota, Elvarl amapaitnTo
v v ékkpion IL-6 ko v evepyomoinomn g STAT3
0€ YEITOVIKG NTOTOKVTTOPA.

Enopévac, n koutrapikn tonobecio g Opactiko-
oG Tov NF-kB givon Oepeimong yio v avamtoén
kapkivov tov Nrotoc. ‘Evag dArog kapkivog mov
eCaptator amd v dpactikotta Tov NF-kB eivan
10 pehdvopa, kKabang Bo propovce va amoderydet 0Tt
n HRAS-pecorafodpevn évapén g oykoyéveong
amowtel v IKK2-pesorafovpevn evepyonoinon tov
NF-kB og¢ povtéla pelavouatog o€ enipweg’, Kot
OKOLT KOL Y10l TOV KapKivo Tov mvedpova B prmopodoe
va OempnBet 011 ot IKK2 kot NF-kB eivon {otikng
onuociog copmapdyovies.”! Xe yevikéc Ypoppés,
napekkAivovoa dpactikdtnta tov NF-kB eaiveron
VoL €€l £VOL ONUAVTIKO POAO MG GLUUTAPAYOVTOS GE
OLUTAYELS GYKOVG EVEPYDVTOG (OG TAPAYOVTOG EMi-
OOMG Y10 TO. LETAGYNHATIGUEVO KOTTOPM, TO. OTTOL0L
SL0POPETIKA B0l LTOPOVGAY VO KOTAGTOVV OTOTTOTIKA,
N YNPooHEVA. AT 1 AVENUEVT OVGLOONG OPACTIKO-
1o tov NF-kB emitvyydvetar cuvifmg péca amd
ovveyn amelevBEPMOT KLTOKIVAVY OO TOL LLOKPOPAyoL
070 pikporepBaALov Tov dykov. Q6T060, EE0KOAOV-
Oel va vépyetl Eva LoTNPLo 61N oYXEomN UETOED TV
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CUUTOYDV OYKAOV KOl TOV YEITOVIKOV LOUKPOPAY®V.
Eve o1 meprocotepor 0yKkotl yapaktnpilovrar and
avénuéva enimedo KLTOKIVOV TOL amehevbepdvovTon
and Khaookd M 1-gvepyomompéva pokpo@dryo., Ommg
ot TNFa ko IL-1B, T pakpo@dya 6o pukpomeptPai-
Aov 1oV dykov Qaivetat va petafaivovv otov M2-
QOVOTLTO, T1) AEYOLLEVT EVOIAAOKTIKE EVEPYOTOMUEVN
popo1], n omoia poaiveton va gfvat 1 Kupiapym Lopen
TV oxetilopevav e tov 0yKo pokpoedymv (TAM),
amerevfepdvVoVTaC LAALOV OVTIPAEYLLOVMOELS KVTO-
kiveg. Ot IKK2 kot NF-kB mpoavdg moAdvouy ta
LOKPOQAYOL TPOG TOV EVOAMIKTIKG EVEPYOTOMUEVO
M2 @avotumo, 0 0010G OVEYETOL KoL KON TPOAYEL
TOV 0YKO avTi va emttifetan o€ avtov.”” Daivetot, Ot
0 povog etvar {oTikng onpaciog yo v aAAnAeni-
dpaon HETOED TV KOPKIVIKOV KVTTAPOV Kol TOV
pokpogdywv. Eva apyikd preypovadeg meptBaiiov
Tov evepyomnoteitar amd Tov Oyko Ba pmopovce va
npokorécel v ékkplon Tov TNFa kou IL-1f amod
TO. LOKPOPAYQ, EVA 1) TOPUTETAUEVT AVATTLEN TOV
GyKov Ka1 M YpOVIOL PAEYLOVT) UTOPEL VOL 00N YT|GEL GE
wo otpoen Tpog Tt TAM M2-tomov, pio avtidnym
TOL GLVADEL EMLONG PE TNV EVvola OTL Eiva OYKOL TTOV
EPUNVEVOVTOL OO TOV OPYOVIGHO GUYVA MG KTANYEG
7oV gV EMOLVAGOVOVTO.”

Extdg omd to poro tov NF-kB yio tv emiBimon tov
KOPKIVIKOV KOTTAPOV 1} TV TOKPLOT| TOV KLTTAPDV
TOV OVOGOTOINTIKOD GUGTHLLATOG GTOV KOPKivo, O
NF-kB éyet mpoopata derybel 6T1 evepyomoteitan o
Kapkwikd fractikd kottoapa (CSCs), dmov kot propet
Vo Tpobn et Eva TPOPAEYHOVAIES TEPPAALOY, VO
avOoTEILEL TNV AMOTTMGT) Kol VoL SLEYEIPEL TOV KLTTO-
p6 morramraciacpd. Kapkivikd PAactucd kdttopa
nepthopfévovy povov évav pkpod vrorinfuoud tmv
KOPKIVIKOV KUTTAPOV KOl TIOTELETOL OTL LeGoAafovv
oTNV avamTtuén Tov OYKOV KOl TV aVTIGTOoN 0N
ymuetodepamneion. ™7
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Interesting Case
Evsiapépouaa lNMepimrwon

Type 2 diabetes with ketoacidosis in adolescence
followed by a steep increase in body mass index,
hypertension and adverse serum lipid profile

Zaxyopaons Awafytyg Témov 2 ue kerotolikoon
oty Eonfcia ko1 amoroun Avéyen tov Acivty Malog
Kol 010.Tapayl TOV AITLOIKOD TTPOYIA

ABSTRACT

Type 2 diabetes with ketoacidosis in adolescence followed by a steep increase
in body mass index, hypertension and adverse serum lipid profile

Alphonsus N Onyiriuka, Sylvester O Oriafo

Endocrine and Metabolic Unit, Department of Child Health, University of Benin Teaching Hospital,
Benin City, Nigeria

Introduction: /n the paediatric population, ketoacidosis less frequently complicates type 2 diabetes (T2D) than type
1 diabetes. To the best of our knowledge, the timing of progression of cardiovascular and other metabolic diseases in
children with T2D has not been documented in Nigeria. Our aim is to alert physicians of the danger of early progress
of cardiovascular disease in type 2 diabetes mellitus. Case presentation: We report a case of a 16-year-old boy who
presented at the Children's Emergency Unit, University of Benin Teaching Hospital (UBTH) with classical features
of diabetic ketoacidosis (DKA) — hyperglycaemia, acidosis and ketonuria in association to polyuria, polydipsia and
weight loss. At first presentation, weight, height, BMI and blood pressure were 60kg (25"-50" percentile), 176cm
(50"-75" percentile), 19.4kg/m’ (25" percentile) and 110/70mmHg (systolic BP 50" percentile, diastolic BP 50™-90"
percentile), respectively. Other findings on physical examination included acanthosis nigricans around his neck,
tachycardia (pulse rate was 120 minute), and normal heart sounds. There was no cardiac murmur. He had a high
C-peptide level of 350pmol/L. A diagnosis of ketoacidosis in a newly diagnosed T2D mellitus was made. He was
managed as such, following ISPAD recent guidelines. He was discharged after 9 days from admission on premixed
subcutaneous insulin (60 units/day), administered twice daily. At the point of discharge from the hospital, his weight
and BP were 60.5kg (25"-50" percentile) and 120/70mmHg, respectively. The need for insulin therapy was to be
re-evaluated one week later in the clinic but he missed the clinic appointment and presented again 6 months later at
the age of 17 years. At the second presentation, weight, height, BMI and blood pressure were 89kg (95" percentile),
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180cm (75" percentile), 27.5kg/m? (90"- 95" percentile) and 180/80mmHg (systolic BP 99" percentile, diastolic BP
90" percentile for age, sex height), respectively. His fasting blood glucose was 6.5mmol/L with HbA1C of 34mol/mol
(5.3%). His serum high-density lipoprotein level was low; 0.7252mmol/L (<5" percentile) and serum triglyceride
was borderline; 1.1058mmol/L (97mg/dl). He said he has been taking the insulin at the prescribed dose during the
period he missed clinic. Conclusion: This case report should alert physicians of the danger of steep increase in BMI

on blood pressure in newly diagnosed T2D with ketoacidosis. We advocate that the need for insulin therapy must
be carefully re-evaluated after resolution of DKA in such patients. Ach latriki 2016; 35:70-76

Key words: adolescence, hypertension, BMI trajectory, insulin therapy, ketoacidosis, lipid profile, type 2 diabetes.
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Alphonsus N Onyiriuka

Sylvester O Oriafo NEPIAHYH
EIZATQI'H: Xtovg tandratpukovs ac0eveic n emuwhoki g
ol fntikng ketoEEmong ep@avileTor AydTEpo ovyvd 610
owepitn tomov 2 (AT2) mapd cto drafrtn TOmov 1. AT 6TL

EZ‘;:E::;?’;‘: g"ﬁ:?ﬁ'}'g#”" Tvopilovpe, 1) YPOVIKN 6Ty TG EMHEIVOGIG TOV Kapdray-

University of Benin Teaching Hospital, YEWKAV KOl TOV GAL®OV HETABOMKAOV VOONLATOV GE TOL0Ld

PMB 1111, Benin City, Nigeria pe AT2 ot Nuyynpia ogv €xer meprypapei 610 Taperov. O
OKOTTOG TNG PEAETNG POG EIVOL 1) EVIIHEPMGT] TOV LUTPAOV VLU TOV
KIVOUVO TNG TPDOLIUG EMOEIVOOT S TG KOPOLAYYELOKTS VOGOV
070 GOKY0Pp®ON oty Tomov 2. IEPIIT'PA®'H ENAIADE-
POYXZAX MEPIHITQXHE: Ileprypagovpe tnv nepintmon
€vOg ayoprov nikiog 16 etav to omoio TpoonAide oto Tpipa
Howdrwrpwaov Excryéviov tov [lovemompiokov Nocokopgiov
™G oG Tov Mmeviv atny Niynpia pe v KAaGouKn KAk
EIKOVa TG oo fnriKic kKeToEE®ong — vepylvkapia, 0Eéwon
KOl KETOVOLPIQ KO GVV0O06 TOAVOVPIa, TOLVOIWIN KOl OTMAEL
Bapovc. Katd tnv apykn e&étaon, to Papoc, Yyog, deikTng
ooOpoTIKNG palag ko aptnprok) wigon Nrav 60kg (251m-50n
gkaTooToio 0¢on), 176cm (S50n-751 ekatootiaia 0¢on), 19,4kg/
m? (251 ekatootwio 0£on) kon 110/70mmHg (6veTolki ap-
nproxn wigon 501 ekarooTiaio 0£01), H106TOMKN APTPLOKT
nigon S0n-90n ekarooTioio 0¢on), avricToryo. ALha EVPIpATO
6T QUGIKI eE€TaoN NTAV 1] TAPOVGiN KVKAOTEPOVS peravi-
fovooug axavlmong oty TEPLOYY] TOV TPUYNAOV, TAYVKUPIiL
(6@vEerg 120 ava Aemtd) Kol QUGLOAOYIKOL KOPOLOKOL 1) 0L
Agv BpéOnke koporakd evonpa. Ta enineda Tov C-nenTidiov
nrav 350pmol/L. TéOnke n odyvoon g KeETOEEMONS G€
veoolayveoe0évra owfnin tomov 2. O acleviig avTipeTmTi-
oOnke oOpQOVO pe TIC TPOGPUTES KUTELOUVTIPLES 001 YiEg
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INTRODUCTION

It was previously believed that type 2 diabetes mel-
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katd ISPAD. ‘Elafe euiripro 9 nuépeg petd v swooymyn
[E ay @Y1 TPOAVOREPLYREVIIGS IVGOVAIVIS (60 povadeg/qpépa),
yopnyovpevig 0vo gopés v nuépa. Kata v £€odo and
TO VOGOKONEL0, TO Bapog kKou aptnploxn wicon Rrav 60,5kg
(251-50n exarootiaia B¢on) ko 120/70mmHg, avricTouye.
H avoykarotnta yopiynong tveovrivig Oa emavektipovvray
peta oo pio efoopdoo oto EmTEPK 10TPEiD 0AAG 0 00OEVIG
ogv mpoonr0e Ko ep@aviotnke &v véov petd amd £&r pnveg
otV Nhkio tov 17 etov. Katd tn ogvtepn npocéievon, o
Bapoc, vyog, 0 dgikTNG cONATIKNG PAloS KOl 1] APTNPLOKI
migon froav 89kg (951 ekarootiaia O¢on), 180cm (751 exa-
tooTwaio 0<on), 27.5kg/m? (90n-951 skatosTinia OEen) Ko
180/80mmHg (cvoToiki] aptnproxn wicon 99 ekatooToia
0¢om, oracTolK1 aptnproky wicon 90N ekatooTioio 0o Yo
NV NAKia, VA0 KoL VYog), avticTorya. To cdxyapo vijoteiog
frav 6.5mmol/L pe yAvkolomopévn apocoarpivy HbA1C
34mmol/mol (5.3%). Ta enineda TS MTOTPOTEIVIIG VYNNG
mokvoTNTOg NTOVY Younid, 0.7252mmol/L (<51 ekatocTioia
0£01) KoL TOV TPIYAVKEPLILMV 0PPOV NTAV OPLOKA QVENREVA,
1.1058mmol/L (97mg/dl). O ac0eviic aviépepe 6TL EAaufave
TV IVGOVAIVY] 611 cuvTayoypagrOeica docoroyio KaTd TN
YPOVIKI| TTEPI0O0 OV €iye Y00l amd TNV TApaKOLOVONOY).
YYMIIEPAXMA: H gvoloQépovca ovTi) TEPITTMO V0L~
oOnTomoince Tovg 1 TPOVS Y10 TOV KIVOUVO TNG EMIMTOONG
NG 06TOUNG AOENONG TOV OEIKT GONOTIKNG palag oty
aPTNPLOKI] TiEGT 0TOV VEodayvmcOEvTa dtapntn TomoL 2
PE KETOEEMGT. ZUVIGTOVNE OTL 6€ GVTOVG TOVS 0.00gvEig N
OVOYKOLOTNTO YOPN Y0NS LVGOVLIVI|G B0 TTPEMEL Vo ETOVUK-
Bopileror petd v YQeon g Swpnrikig ketofémong. Ay
lazpikny 2016, 35: 70-76.

Aééeis kAerora: EonPeia, deiktng Bapoug cdUOTOS, VGOVALVO-
Oepancia, KeToToEIKOON, MTOIKO TPOPIA, COKYAPOIMS dtafiNTNg
TOTOV 2, VTEPTOOT

reported a case of a 12-year-old African-American
with T2DM and ketoacidosis*.

litus (T2DM) is rare in the paediatric population and
that the occurrence of diabetic ketoacidosis (DKA)
in T2DM is rarer'2. However, in recent times, the
American Diabetes Association consensus statement
on T2DM in children estimated that 5% to 25% of
new-onset cases had DKA3. Pinhas-Hamiel and Zeitler

In the paediatric population, ketoacidosis less
frequently complicates Type 2 diabetes (T2D) than
type 1 diabetes. To the best of our knowledge, the
timing of progression of cardiovascular and other
metabolic diseases in children with T2D has not been
documented in Nigeria. Steep increase in body mass
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index (BMI) during childhood and adolescence is
associated with elevation in blood pressure (BP) and
adverse serum lipid profile but epidemiological data
on this subject is scarce in Nigeria. Steep increases in
BMI during childhood lead to increase in BP, even if
baseline BMI is low. In this regard, Kuwahara et al®
in a study among Japanese adolescents demonstrated
a correlation between steep BMI increase and eleva-
tion in blood pressure. Masuo et al®, also reported
weight gain-induced blood pressure elevation. Among
a cohort of children and adolescents followed-up
for two years, multiple linear regression analysis
revealed that blood pressure increased by 0.77mmHg
for every kilogram of weight gain’. It is estimated that
the risk of developing hypertension is 20% to 23%
for every 5% increment in body weight®. Worldwide,
the prevalence of obesity-related hypertension in the
paediatric age group is increasing as a consequence of
the childhood obesity epidemic. The pathophysiology
of obesity-related hypertension is complex, involving
multiple potential mechanisms likely to contribute to
the development of higher BP in obese children’. These
mechanisms include hyperinsulinaemia, activation of
the rennin-angiotensin-aldostrone system, stimulation
of the sympathetic nervous system, abnormalities of
adipokines such as leptin, direct effects of perinephric
fat on the renal parenchyma and cytokines acting at
the vascular endothelial level'®!!. In addition, obe-
sity can cause an elevation in BP by altering cardiac
output, cardiac systolic and diastolic function and
renal-pressure natriuresis'?.

The report of some studies indicate that abnormali-
ties in lipid profile are common among overweight/
obese children and adolescents'>!* but the degree of
obesity had no effect on serum lipid profile'>. Among
Japanese adolescents, Fujita et al®, demonstrated
that rapid weight gain leading to obesity predicted
adverse serum lipid profile and high BP and that this
relationship was mediated through BMI, particularly
abdominal or visceral fat in later life. The report of a
study in Turkey showed that youth with BMI > 85
percentile for age and sex were 7 times more likely to
have adverse high-density lipoprotein (HDL) choles-
terol than their normal BMI counterparts'. Abdominal
obesity, as determined by waist circumference greater
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than 90" percentile for age and sex, has been shown
to be associated with an adverse lipid profile in obese
children aged 12-14 years". Thus, linking overweight/
obesity to atherogenic lipoprotein profile and risk of
cardiovascular disease. HDL transfers cholesterol and
other lipids from peripheral tissues as well as from
atheromas of arterial wall back to the liver, a process
termed reverse cholesterol transport'®. The reverse
cholesterol pathway is considered to be vasoprotective
and is driven by HDL". Recent epidemiological studies
have shown that a low level of HDL-cholesterol is an
important risk factor for atherosclerosis'®.

The purpose of this case report is to alert physi-
cians of the danger of steep increase in BMI on blood
pressure in newly diagnosed type 2 diabetes with
ketoacidosis, following failure to re-evaluate the need
for insulin after resolution of DKA.

CASE REPORT

We report a case of a 16-year-old boy who pre-
sented at the Children’s Emergency Unit, University of
Benin Teaching Hospital (UBTH) with fast breathing
for 24 hours, generalized body weakness for 2 hours
and unresponsiveness to calls for 0.5 hours. Further
questioning revealed history of excessive eating for 6
weeks, weight loss for 2 weeks, excessive urination for
2 weeks and vomiting for 4 days. His family history
indicated that his father was obese with type 2 diabetes
and died 8 months earlier from suspected cardiac ar-
rest. The patient was born small-for-gestational with
a birth weight 2.2kg at term. Physical examination
revealed an acutely ill-looking adolescent boy with
moderate dehydration. He had acanthosis nigricans
around his neck. His anthropometric measurements
were as follows: weight 60kg (25%-50" percentile),
height 176cm (500-75% percentile) and BMI 19.4kg/
m? (25" percentile). We had no record of the waist
circumference. He had altered consciousness with a
Glasgow Coma Scale of 11/15. He was tachypnoeic
with a respiratory rate 46 cycles/minute. He was
noted to have an acidotic breathing pattern. He had
tachycardia (pulse rate was 120 minute) and a normal
blood pressure reading of 110/70mmHg (systolic BP
50™ percentile, diastolic BP 50™-90" percentile). The
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laboratory findings at the point of admission were:
hyperglycaemia 19.7mmol/L; acidosis (serum bi-
carbonate) Smmol/L; ketonuria 2+. We did not have
laboratory facility for determination of blood pH.
His fasting serum C-peptide level was 350pmol/L.
A diagnosis of ketoacidosis in a newly diagnosed
type 2 diabetes was made and he was managed as
such, following ISPAD recent guidelines'®. He was
discharged after 9 days from admission on premixed
subcutaneous insulin, 60 Units/day, administered twice
daily. At the point-of-discharge from the hospital, his
weight and BP were 60.5kg (25%-50" percentile) and
120/70mmHg, respectively. The patient defaulted but
presented again 6 months later at the age of 17 years.
At second presentation, the results of anthropometric
measurements were as follows: waist circumference
98.7cm (> 90™ percentile), weight 89kg (95™ percen-
tile), height 180cm (75" percentile) with a BMI of
27.5kg/m? (90™-95™ percentile). His BP has risen to
180/80mmHg (systolic 99" percentile; diastolic 90
percentile for height, age and sex). His fasting blood
glucose was 6.5mmol/L with HbA1C of 34 mol/mol
(5.3%). There was no record of HbA1C at diagnosis.
The C-peptide level was not measured after 12 months
or more because the patient was lost to follow up. He
said he has been taking the insulin at the prescribed
dose during the 6-month period of default. The serum
lipid profile of our patient is summarized in Table 1.

DISCUSSION

At first presentation, our patient demonstrated a
number of clinical features characteristic of T2DM in
adolescent population, such as acanthosis nigricans,
a positive history of type 2 diabetes in a first degree

Table 1. Summary of our patient’s serum lipid profile.
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relative, small-for-gestational age at birth, initial diag-
nosis at age of 16 years, black African descent and an
elevated C-peptide level***'. The diagnosis of T2D was
further strengthened by the subsequent development
hypertension and decreased HDL-cholesterol level**?!
and a borderline triglyceride level”. A measured C-
peptide level of 350pmol/L is definitely elevated and
when C-peptide level is raised in association with type
1 diabetes, the patient is usually an obese adolescents®'.
Our patient was not obese at first presentation, thus
making the presence of an elevated C-peptide unusual,
if the patient had typel diabetes. Following missed
clinic and continuing administration of insulin at
home, he presented again (6 months later) with a steep
increase in BMI. The BMI has crossed three percentile
curves during the period. The observed steep BMI
trajectory was associated with hypertension with the
systolic BP rising to the 99 percentile. This is not
surprising as previous studies have reported a similar
observation®”. It is noteworthy that the elevation in BP
was more marked in the systolic than in the diastolic
BP. This observation is in keeping with previous
reports®>?*. With regard to our patient, the primary
cause of the steep increase in BMI was continued
self-administration of insulin at home and possibly,
overeating because of poor supervision, having lost
his father earlier on. In turn, the steep increase in BMI
may account for the systolic hypertension. The need
for insulin therapy was to be re-evaluated one week
later in the clinic but he missed the clinic. It is pos-
sible that during this period of default he was taking a
higher dose of insulin than he stated which support the
normal HbA1C obtained at second presentation. Other
mechanisms linking BMI increase with elevation in BP
has been elucidated and documented in literature. These

Serum lipid profile Results

Comments

Total serum cholesterol
Serum HDL-cholesterol
Serum LDL-cholesterol
Serum triglyceride

Triglyceride: HDL-C ratio 3.464

2.5382 mmol/L (98mg/dl)
0.7252 mmol/L (28mg/dl)
1.5045 mmol/L (51mg/dl)
1.1058 mmol/L (97mg/dl)

<5% percentile; desirable

<5" percentile; high risk for CVD
50™-75% percentile; optimal

751-90" percentile; Border line'
Within normal limits (but ideally <2)

HDL = High-density lipoprotein; LDL= Low-density lipoprotein; CVD = Cardiovascular disease
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mechanisms include hyperinsulinaemia, activation of
the rennin-angiotensin-aldostrone system, stimulation
of the sympathetic nervous system, abnormalities of
adipokines such as leptin, direct effects of perinephric
fat on the renal parenchyma and cytokines acting at
the vascular endothelial level®!?. Obesity can cause
an elevation in BP by altering cardiac output, cardiac
systolic and diastolic function and renal-pressure natri-
uresis'"!®, In addition, visceral fat has been described
as an endocrine organ secreting adipocytokines which
has been related to the pathogenesis of hypertension
in obesity?*. Our patient had abdominal (visceral)
obesity as evidenced by a waist circumference greater
than the 90" percentile. In Japan, Ohnishi et al®,
found a correlation between abdominal obesity and
elevation in blood pressure. In that study, the relative
risk of hypertension was 2.33 when individuals with
abdominal obesity were compared with those without
abdominal obesity.

According to the American Academy of Pediatrics
Practice Guidelines, our patient had an adverse serum
lipid profile — a low HDL-cholesterol level and a
borderline triglyceride level”. This is not surprising
because a previous study among obese Mexican chil-
dren, aged 6-17 years found that low HDL-cholesterol
plus hypertriglyceridaemia was the most common
abnormality in lipid profile'. In addition, a study in
Turkey found that youths with BMI greater than 85"
percentile for age and sex were seven times more
likely to have adverse HDL-cholesterol than their
counterparts with normal BMI. Although by defini-
tion, our patient belongs to the overweight category,
his BMI rose steeply from 25" percentile to over 90™
percentile (crossing three different percentile curves)
over a period of 6 months. In individuals with central
obesity (like our patient), remodeling of HDL oc-
curs in circulation, resulting in its enrichment with
triglyceride and increased metabolic clearance®. This
phenomenon explains the low level of HDL observed
in our patient.

The need for insulin therapy was to be re-evaluated
one week later in the clinic but he missed the clinic
appointment and presented again 6 months later.
Similar observation has been reported previously. In
this regard, Kawahara et al,*’ reported that 56.9% of
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patients with T2DM stopped coming to their hospital
diabetes clinic appointment. During the period of
missed clinic appointment, he reportedly continued
self-administration of insulin and the dose may even
be higher than stated. Apart from the insulin adminis-
tration, he may have been overeating since there was
no supervision at home, particularly as his father has
died earlier, further accounting for the steep increase
in BML

In conclusion, this case report alerted physicians of
the danger of steep increase in BMI on blood pressure
in newly diagnosed type 2 diabetes with ketoacidosis.
We advocate that the need for insulin therapy must
be carefully re-evaluated after resolution of DKA in
such patients.
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Néa ™G IEAEN
IEDEP News

Ayaixég latpikés Huépeg
Ilatpa 9 & 10 Ampidiov 2016

Achaia Medical Days 2016
Patras 9 & 10 of April 2016

Mg emroyia érofe yopa otig 9 kot 10 Anpidiov
2016 oto Eevodoyeio ASTIR g ITdtpag to kabiepw-
HEVo TAEOV ouVESPLo —10M Ntav To 120— g loTpikng
Etapeiog Avtikng EALGdac—TIehomovviicov. Emike-
VIPO TOL PETIVOV GuVEdpiov MTav «Kapdloayyeiokés
[Tabnoelg kot ZvvvoonpotnTes», Ue Eva TAOVGLO
OepatoroY10 TOL APOPOVSE £Vl EVPY PAGHL KAPILOL-
K®V Ko aryyetokdv todnoenv. Kotd m didpreio tov
ovvedpiov amovepnOnie TIUNTIKN d1dKpion (e1KOVA)
oto péhog g IEAEIT ko Emotnpovikd Zuvepyd
e AXAIKHE IATPIKHE Kofnynt kot A/ g
Nevpoyeipovpyiknc Kivikng tov Hovemiomupiov g
[MTatpag k. Oeddwpo Mopaludt. Avapopd 6To £pyo
KOl TNV TPOGPOPE TOV TILDUEVOL EYVE OO TOV AVTi-
npoedpo g IEAEII «. [Mavayintn ®godmpdnovro:

Eipot diaitepa vtuyng mov Eym ™ xopd Kot v
TIUN VO TOPOVGIAGM GTUEP TOV TP K. O. Mapa-
Qv o omoiog yevvnnke oto Tpayavo HAelog to
1942 xou givon £yyopog pe 600 mondid.

Tekelwoe T Pacikn Tov exnaidsvon oty [aTpa
kot 1o 1965 oitnoe oty latpikn Zyolr ®eccolro-
vikng kot ABnvov am’ omov £dafe Kot To mruyio. Qg
10TPOG VAN PETNOE T OTPOTIOTIKT TOL Onteio g Epe-
dpog AvBvmooumvayog yio 28 uvec. Yanpétnoe g
ayPOTIKOG 1TpdG 610 Xovpepo PeBdpvov (1969-1970).

Ewwevtnke ot Nevpoyelpovpyikn| o€ ekmonden-

Aro apiotepa. O Tlpoedpog g IEAEIT lodvvng Tookd-
KNG, o Tneig kabnynmg Oc6dwpog MapalldTng Kot o
[Ipodedpoc g Opyavotikng Enttponng " Ayaikéc latpucég
Huépeg 2016" Nucoraog Kovvne.

TIKAQ Ko Tovemotn ok kévrpa Lavigny, Aoldvng
EABetiog xabng kot 6to Henri-Mondor tov [apioiov
and 1o 1970-1977. Metekmoudedtnke Petd ) Aym
™G €01KdTNTAG TOL Nevpoyelpovpyov and to 1977
€mg 10 1980 o11c Nevpoyeipovpyikég Kavikég twv
[Movemompiov Henri-Mondor Ilapiciov kot Vaud
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Awldvng EABetiog kabmg emiong petekmordentnke 6to
Nevponaboroyud Tunqpa g Sandoz ot Baoctieia
¢ EABetiog yia €&t piveg o 1990-1991.

Yrnpémoe:

A) o10 I'evikd Nocoxopeio ITatpav amd to 1980
ém¢ 10 1984 g Edikevpévoc Ponbog kar wg Emipe-
Ang

B) oty [Mavemotuoxn Nevpoyeipovpyikr K-
vikr| Tov [Tav/piov [Moatpav and to 1985 mg Tov
Avyovoto oV 2009 wg Aéktopag, wg Enikovpog, o
AvamAnpotg Kot og taktikog Kabnynmg tedevtaio.

‘Eyet MéPet o Awdaktopikd tov amd v lotpikn
YyoAn tov Iav/piov g Awlavng to 1980. Exet ap-
KETEG OVaKOIVMGELS oe EAMvika kot Aebvi watpid
ovvédpia. Exeronpociedoet apketd dpbpa o EMAnvika
Kot EeVOYAmooo 1oTpikd meplodikd. ‘Exet exddoet to
BipAio yior ToOvg POUTNTEG e TOV TITAO: «ENUEIDCELS
Mofnudtmv Nevpoyetpovpykney ékdoong tov Mav/
piov Iatpov o 2009.

Ymipée yuo 12 ypévia A/veig g Iov/poxng
N/X Khwvikng TIFNIT ko A/veig yuo tpia xpovia Tov
Xepovpykov Topéa. Hrav Avamdinpopoatikd pérog
v entd ypovia 10co ¢ Emomnpovikng Emtponnic
tov [II'NIT 660 kot tov [Me.Z.YTI Avtikng EALGS0G.
Eyxpnuatice Taxtikd péhog g Emrponnc 'Epevvag
HOumg & Aeovtoroyiag Tov TII'NII ya tpia gpovia
Kobdg kot pérog tov Zvppoviiov Exhoyng Atevbv-
viov latpav EXY yio m N/X gidkdtnta yio téocepa
ypovia and to 2002 émg 2006 Kot 61N GUVEXELD Yo
Tpia xpOVIa wg AvamAnpopotikd HEAOC.

"Hrav eniong Taktucd pérhog tov Zvppoviiov Kpi-
ong kot Emhoymg latpmv ko Odovtidrpov XKEIOTINI
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[Meprpéperag Avtikng EALGd0g i entd ypdvia. Mérog
Kot Tov Avertdtov Yystovopkod XvpfovAiiov tov IKA
10 1994. Xvppeteiye oty exnovnon dorpPav g
rpikng tov Hav/piov Moatpdv og kot pérog Emtponmg
2ovtaéng tov [eprodikav: a) [Ipdodog otnv wTpikn
emotun Kot ) EAAnvikn Nevpoyetpovpyicn.

Aetédece péhog e EAAnvikng Nevpoyetpovp-
yung Etapeiog, g EAMvov Nevpoemiompovoy,
™ EAAnviknc Etanpeiog yio 1ig Nevpoemiotpeg, g
Latpucng Eranpeiog Avtikng EAAGdac-Tlehomovviicov,
¢ Etapeiog Zvveyilopevng latpikng Exmaidev-
ong, g EAAnvikng Etatpeiog Zrovoviwng Zting,
™m¢ I'nplatpcng ko 'epovroroykng Etaupeiog N/A
EALGSOG, Tov Zuvoéopov Oikwv X1éyng Emomudv
[Mérpag, Tng Etaupeiog [Tehomovymolokmv Zmovdmv,
oV XvALOoyov Higlwv KabOnyntov Tprrofdaduioag
Exnaidgvong k.Am.

Elvar kdtoyog ¢ INoAlikng kat tng AyyAMkng
yYAdooag pe Wwitepa evolapépova oty Iotopia,
ot Pocoeia kot ot [Adcoa.

Znuepa Katexel tov titho Tov Opdtiov Kabnynm
™m¢ latpuikn Tov [av/piov Hotpdv and tov Mdptio
tov 2010.

To Arountikd ZvpBovito g IEAEIT kot v ov-
vedpiaon tov otig 18-2-2016 amepdoice opopmva va
TOV OmopLEivEL KoTd T dtdpkela Tmv Axaikmv latpikdv
Huepmv 6mwg cvvnbiCet ke ypovo va tov tiuncet
LLE TNV EMIOOCT] TUUNTIKNG TAOKETOS Y10 TV LITELOVVY
KOl EVTLUN TTOPELD TOV G avOPOTOL Kot G 10Tpov Y1
T1G omovdaieg vnpesieg Tov oto Ilav/po Ko otV
kowvmvia tng teployns Iatpdv kat yio v Tpocpopd
TOL GTNV AVAKOVPLOT] TOV AVOPOTIVOL THVOL.
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OAHI'IEX YIHOBOAHX ENIXTHMONIKQN EPI'AXIOQN

To ghedBepo orélog Tov Zuvedpiov Oa meprhauPdaver EAedbepec Avakowmoelg (E.A.) ko
Avaptnuéveg Avokovioelg (e-posters).

H mepilnyn tov gpyacidv mov 0o amootorolv, yw Eledbepeg Avoxowvdoel kot
Avaptnuéveg Avakowvmoelg, Oa mpénel vo eivan péypt 300 Aéeig, o ypoppatooelpd Times
New Roman, peyéBovg 12 xou 1,5 dudotyyo kar v unv meprrapfavel dwypdupoate M
TIVOKEC,

O gpyooiec Bo mpémet va sivon 0AoKANPOUEVES Y10 VO yivovTal SEKTEC.

H ITEPIAHYH ITPEIIEI NA EINAI AOMHMENH QX EEHX:

Ewsayoy, Exonog, Yhko, MéBodor, Aroteiiopota, Lopnepaopata.

O tithog ¢ epyaociag, mov dev Apémel va vaepPaivel toug 70 YopaKTNpPES, TPEMEL VO
ypopeton pe KEGAAAIA TPAMMATA.

Ta ovopata Tmv GUYYPaPEMVY, 0 POPENG KAl 1] XDPU VoL YpapovTal KAT® amd Tov Titho. X
Kk@0e epyoacic pmopodv va avagépovior £mg 10 cuyypapeis. Ta apyikd tov HiKpow
OVOHOTOG TMV GLYYPUPEMY VL YpApovTal TpdTa. No vroypappilerol o KOPLog GuyypapEag
mov o mopovoidcel MV gpyacic. No pnv avaypa@oviol Ol £MGTNHOVIKOL TITAOL TV
CUYYPOPEDV.

Ipéner va mopspPdiretor povd ddotnuo ovdapecso o Titho, CLYYPUEElS KAl ¥HPO
TPOEAEVOTG TV GLYYPAPEMY. NoL VITAPYEL Lt GEPA KEVI TPV TO KEILLEVO TNG TEPIANYNG.
Zmv nepintmon wov ypnoionombodv GuVTOHOYPAPIES, VU OVaPEPOVTOL TV TPATN POopd
oloypbpws. Mnv counepthappavete ypopikd 6to Keipevo e mepiinyme.

Metd v mopaiafn e epyaciog Toyov arroyig, mpocdnkeg 1 dopbdoelg dev Ba yivovtan
OEKTEC,

KATAAHKTIKH HMEPOMHNIA YIIOBOAHZ EPTAZIOQN : 21 ZEIITEMBPIOY 2016

XPONIKH AIAPKEIA & OAHI'IEX I[TAPOYZIAXHX

EAev0speg Avakowvaoseig: Adpkeila mapovoioong: 8 Aentd (ko 2 Aentd cvlitnon)
Avaptnpéves AvoKovaeels: Adpkela Tapovsicong: S5 Aentd.

210 x®po ToL cuvvedpiov Ba mapoVCGTOOY o1 Avoptnpéves AVOKOIVOGELS, UOVO GE
niektpovikn popen, e-posters (AEN @A XPEIAXTEI EKTYIIQEH TOY POSTER) ko
Bo a&roynbodv amd Emrtpomn ofoldynonc. Ta e-posters mpog mopovoioctn O
amooTaAodV NAEKTPOVIKG otV Ypappateia tov cvvedpiov (e-mail: e-vip@e-vip.com.gr)
o¢ apyeio power point, £wg 3 drapdveieg Sraotdoewv 100 x 120, péyedog ypoppatocelpdc
peyoAvtepn tov 27.

210 menu tov PPT eniléyete oyediaon (design) didtaén oeridag (page setup) pubpilete to
wharog 100 cm xat to Yyog 120 em. Ta e-posters puropodv vo TaPOVCLUGTOVV GE pia £0G
TPELS OLOQAVELEG.
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