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EuxapLotieg

H mapoloa OITTAWMOTIKY €pyaoia eKTTOVAONKE OTA TTAQIOId TOU PETATITUXIOKOU
Tpoypduuarog «TogikoAoyiag» Tou TUNUaTog Bioxnueiag-BiotexvoAoyiag tou MavemmoTtnuiou

Oeooahiag.

O&Aw va euxapIoTACW TOV BIEUBUVTH TOU PETATTITUXIAKOU TTPOYPANUATOG, KaBnynth AnuiTpio
Koupéta yia Tnv idpuon Kal AEIToupyia TOU CUYKEKPIPMEVOU HETATITUXIAKOU, TNV €TTIAOYN TOU
Béuaroc TG Tapoucag epyaciag, TNV €UTOTOOUVN TIOU Mou €0€1Ee, KaBwg Kal Tnv
ETTOIKODOUNTIKA ETTIKOIVWVIA Jag o€ OAn Tn dIAPKEIA TG POITNONG HOU OTO PETATTTUXIAKO TNG

TOgIKOAOYiIaG.

O&Aw akoun va euxapioTAow TIG cup@oItTpieg jou KOAOBOY Xpuoa kai AAZAPIAOY
AAUNTPA yia TNV KPITIK avAyvwaon Kal Ta oXOAIa Toug oTnv TTapouca epyacia aAAG Kal Tnv

ouvoAIKA BoABeia Kal BeTIKY) TouG AAANAETTIOpacT KATd TN SIAPKEID TWV KOIVWV JAG OTTOUDWV.

TéNog, BEAW va euxapioTRow TNV oUCuyd pou AvBr Kal Tou 800 PIKPOUG LOU ETTIOTHOVEG
KwvoTavtivo kai BagiAn ,a1mé Toug oTToioug agaipeaa onuavTikd Xpovo TTapouadiag Jou yia va
KaTtopBwow va OAOKANPWOW TO €V AOYyW METATITUXIOKO KOl OTOUG OTIOIOUG QaQIEPWVW TNV

TTapolca epyaaia.
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NepiAnyn

H BioTpopokpartia, n otroia £xel TTAOUCIO 1I0TOPIKO TTAPEABOV, ATTOTEAEI JOPQT) TPOPOKPATIAG
ME Xpnon PBIOAOYIKWY TTOPAYOVTWY TTOU ATTOTEAOUV TO UECO ETTITEUENG TNG TPOUOKPATIKAG
eTTiBeoNG. Mia ek TWV KUPIWV KATNYoPIWV BIOAOYIKWY TTapaydvTwy BIOTPOPOKPATIAS HE UWNAN
OpacTIKATNTA €ival 01 TOEiveS, ONAADA XNUIKEG OUTIES TTOU TTPOEPXOVTAI ATTO HIKPOOPYAVIOHOUG,
QuUTA 1 Cwa Kal €xouv dnAnTnPEIWAN 1 Kal Bavatneopa emidpacn €1 GAAWV JwvTavwyv

OPYQVIOUWYV Kal QUOIKA EVAVTI TWV avOpwTTWV.

21NV TTapouca epyacia TrapouciddovTal Togiveg o1 oTToieg atroTeAoUV TIG TTAéOV TTIBAVEG IO
Xpnon o BIOTPOUOKPATIKEG €TMOECEIC KOl OUYKEKPIUEVA N Toivn Tou dvBpaka (AT), Tng
aAAavtiaong (BoNT), n pikivn (RT) kai n autpivn (AT), N OTAQUAOKOKKIKI €vTEpOTOgivn B
(SEB), o1 Togiveg Shiga (Stx) kar Shiga like (SLtx), n T-2 pukoto&ivn (T-2), n TeTpodoTOgivn
(TTX), n oagimogivn (STX) kai n 1ogivn éwihov (ETX). EmTTAéov avaAuovTal yevikoi uéBodol-
TEXVIKEG QViXVEUONG TWV TOEIVWV KOl TWV OPYAVICUWY TTOU TIG TTAPAYOUV KAl avag@épovTal
eVOEIKTIKOI TPOTTOI AVIXVEUONG YIO KABEUId XWwPIOTA OTTWG TTPOKUTITOUV atrd Tnv O1ebvn

emaTnuovikn BiBAloypagia.
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Abstract

Bioterrorism, which has a rich historical past, is a form of terrorism using biological agents
that are the means of achieving the terrorist attack. One of the main categories of biological
agents with high activity is toxins which are chemicals derived from microorganisms, plants or
animals, and they have a deleterious or even fatal effect on other living organisms and, of

course, against humans.

In this thesis, we present toxins which are most likely to be used in bioterrorist attacks namely,
anthrax toxin (AT), botulinum (BoNT), ricin (RT) and abrins (AT), staphylococcal enterotoxin B
(SEB), Shiga (Stx) and Shiga like (SLtx) toxins, T-2 mycotoxin (T-2), tetrodotoxin (TTX),
saxitoxin (STX) and epsilon toxin (ETX). Additionally, general methods and techniques for the
detection of theses toxins and the organisms that produce them are analyzed and indicative

ways of detection are reported separately for each toxin based on international scientific
literature.
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1. Eloaywyn

Tooo ol Toéiveg 600 Kal N TPOUOKPATIO 0€ OAEG TIG HOPYES TNG, €ival €VvOIEG TTOU £XOUV
OTTAOXO0ANCEl ,AOYW TWV CUVETTEIWV TOUG, EKTETANEVA TNV ETTIOTNMOVIKH KOIVOTNTA, Ta KPATN |,
TIG TOTTIKEG KOIVWVIES KAl TOUG TTOAITEC .H Xprion ToEIvwv yia KATAaTPo@IKOUG OKOTTOUG Kal Ol
TPOUOKPATIKEG ETTIOE0EIG £XOUV PAKPA 10TOPIO KAl O OUVOUAOUOG TOUG OUVEBAAE OThv
€EATTAWON TNG BlOTpOopOKPaATia TTOU ATTOTEAE PIa S1aPKNAG ATTEINA yIa TV avBpwTTéTNTA.

AUOTUXWG TIG TEAEUTAIEG DEKAETIEG OI TPOUOKPATIKEG ETTIOECEIC £XOUV auénOei Kal OTIG HEPEG
MOg £€pTacav va atmmoTeAoUV TOKTIKO BEéua TTPooANG oTa péoa padikng evnuépwaong .H dvodog
OKPaiwv BPNOKEUTIKWY TPOHUOKPATIKWY ONAGdwY OTTws o ISIS kal akpaiwy 10€0AoyIKWY Kal
TTONTIKWV QvTINAWEWV O€ pIa €TTOoXr OTTOU o1 €§eAiCelg eival paydaieg, Ol KOIVWVIKEG Kal
OIKOVOMIKEG aVvIOOTNTEG evTEivovTal , N TTPOCRACH OTNV TTANPOQOPIa KAl OTNV ETTIKOIVWVIA O€
TTAYKOOMIO €TTTTEDO €ival EUKOAN OTTWG €TTiong Kai n Tpéofacn oe KAatdAANAo epyaoTnpiakd
€COTTAIONO Kal TTPWTEG UAEG, o1 TBavOTNTEG XPONG ToSIviov OE €TTIBECEIG BIOTPOPOKPATIAG
£xouv auénBei katakdpuPa.

Mia BIOTPOHOKPATIKA €TTIBEON PE XPAON TOEIVWV £XEl YIKPR TBavATNTa va CUUBEl OpWG
KATOOTPOQPIKEG CUVETTEIEG TTOU EETTEPVOUV OUVABWG AUTEG TV CUPBATIKWV 6TTAWYV. O1 Toéiveg
gival €K TWV TTAEOV TOEIKWY OUCIWY OTOV TTAAVATH, BEV UTTAPXOUV YIa OAEG ATTOTEAEOHATIKG
Méoa TTpo@UAAENG Kal BepaTtreiag kal dev yivovTal avTIANTITEG PE Ta aiobnTrpia épyava Tou
avBpwTToU TTApA POVO ATTO TIG COPRAPES TTAPEVEPYEIEG TOUG, TTOU UTTOPEI va odnyrjoouv o€ un
avooTPEWIUEG PBAGPBEG 1 aKOUN Kal 0TO BAvaTo PePovwpéva ATopa OAAG Kal eUpPUTEPEG
TTANBUOMIAKEG OUAdEG.

Emeidn n mpdAnwn gival n kaAuTepn BepaTreia Kal TMITTAEOV Kal yia TNV BepaTTeia aTTaITeiTal
O1ayvwon, YeyovoTa TToU eV I0XUOUV HOVO 0TV IATPIKI AGAAG KAl TNV TPOMOKPATIA, ETTITAKTIKA
gival n avaykn e0peon TPOTTWV AViIXVEUONG TWV TOSIVWV TTOU OXETICovVTal PE TNV BIOTPOMOKPATIA,

T60O0 yIa TNV ATTOTPOTTH TNG, OGO Kal YIa TNV ypryopn Kal agioTmoTn didyvwaorn NG 0Tav ouupEi.
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2. OpLopot

2.1 TPOHOKPATIO-TPOOKPATEC

H Tpopokpartia -eTUJOAOYIKA TTPOKUTITEI ATTO TV OUVOEDT Twv AEGEWV TPOUOG KAl KPATOG- Ba
MTTOPOUCE VA OPIOTEI WG N «CUCTNPATIKA» XPAon, i N atmelAf XpAong, Biag TTou cupBaivel wg
avTidpaon, i doknon TTieong, amo OpPYyaVWHEVEG OPAdEG HE TTONITIKA, BpnoKeUTIKA A GAAa
1I0eoAoyika kivnTpa (wg uttopaBpo/Bdcon) aAAd akdun kal amd OAOKANPOUG KPATIKOUG
MNXaviououg, evavTiov atopwy, ouadwv A TTEPIOUTIWY, E ATTWTEPO OTOXO TIG KUBEPVNTEIQ
aTTo TIG OTTOIEG TTPOCOOKOUV KATTOIO avTIOTOIXA (TWV KIVATPWY) 0@EéAn/képdn. H k&Be TTpdén
ETT' QUTOU XOPAKTNEICETAI TPOUOKPATIKA TTPAEN KOl Ol ETTIXEIPOUVTEG QUTAV TPOUOKPATEG.
MavTtwg dev UTTAPXEI KOIVA ATTOOEKTOG OPICHOG TNG TPOUOKPATIOG AKOMN KAl ETAEU WV KPATWV

MeAWV Twv Hvwpévwy EBvwy.

2.2 Blotpopokpatia

H BloTpouokpaTia atroTeAE HOPPr TPOPOKPATIAG KATA TNV OTTOIO Ol TPOUOKPATEG e TTPOBEON
atmeAeuBepwvouy 1 dlaxéovTal PIOAOYIKOUG TTAPAYOVTEG TTOU OTTOTEAOUV TO PECO ETTITEUENG
NG TPOMOKPATIKAG  €miBeong. ZTtoug  PioAoyikoug  Trapdyovieg  TrepIAaufBavovral
MIKpoOpyaviouoi (Baktrpia , TTpwTdlwa , UKNTEG N 10i) 1 Toiveg TTou pTTOPEl va BpiokovTal
OTNn QUOIKA TOUG HOP®H A va €XOuv TPOTTOTTOINBEI WOTE va AUEAVETAI N ATTOTEAEOUATIKOTATA
TOUG O0TNV TTPOKANGCN acBevelwy, OTO va gival avOekTIKOTEPEG OE QAPUAKEUTIKI aywyr 1 oTn
duvaToéTnTa Toug va diaxéovTal aTo TTEPIBAGAAOVY.

H BioTpouokparia gival EAKUOTIKF) 0TOUG TPOHOKPATEG ,yIaTi OpIoUEVOI BIOAOYIKOI TTAPAYOVTEG
gival oXeTIKG eUKOAO Kail OxI 181aiTepa datravnped va atrokTnBouv, utropoulv va diadoBouv Kal
VO TTPOKAAEOOUV EKTETAUEVEG CNMiEG OAAG Kal @OBo Kal TTavIKO TTEPA aTTO TNV TTPAYHATIKEG
QUOIKEG (npiegc. 'Eva PioAoyikd OTTAO cival XPACINO O TPOMUOKPATEG KUupiwg wg MECO
onuioupyiag TTaviké Kal avaoTaTwaon o€ £va TTANBUC S ) JIa XWpa Kal OX1 aTTapaitnTa wg TTPOG
TOV apPIBUO TWV ATTWAEIWY TTOU TTPOKOAEI.

H BioTpouokpartia £xel KATTOIOUG ONUAVTIKOUG TTEPIOPICHUOUG ,E KUPIOTEPO TO YEYOVOG OTI N
TTaPAoKeUn aAAG Kail N Xprion evog BIOAOYIKOU OTTAOU ATTAITEI OXETIKO YVWOTIKO KAl TEXVOAOYIKO
uTTORaBpo kal TTpdoBacn oTig KATAAANAES TTPWTEG UAEG, O€ QPKETEG ATTO TIG OTTOIEG UTTAPXOUV
TTEPIOPITHOI OTNV XpPron kai diakivnon OTTwg Kal oTa cuuBaTtikad OTTAa. BEéBaia n TTpdoaocn
oTnv TTAnpogopia gival TTAéov UpEwWg BIaBECIUN HECW TOU BIAdIKTUOU Kal ETTITTAEOV UTTAPXEI
MEYAAOG apIBUOG epyaoTnpiwy €K TwWV OTToiwv Ba PtTopouoe va TTpounOeuTe Ye TTapdvopo
TPOTTO KATTOIOG KPIOIMA CUCTATIKA yia Tnv dnuioupyia evog BIoAoyikoU OTTAOU. Ze TTOAAEG
TTEPITITWOEIG BEV €ival EUKOAO XpnoIyoTToinBei éva PIOAOYIKO OTTAO ETTIAEKTIKA, dNAASK PE Evav
TPOTTO TTOU POVO 0 £XBPAG va eTTNPEACETAI KAl OXI O « PIANIKEG» TTPOG TOUG TPOMOKPATEG DUVAEIG.

QoT1600, N YEVETIKNA PINXAVIKR Ba uTTopolce va oTTAicel TOUG JEAAOVTIKOUG BIOTPOMOKPATES HE
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1I010iTEPA ATTOTEAEOUATIKG OTTAQ AKOWN KAl VIO OTOXEUUEVEG TTIBECEIG O TTANOUCUIAKEG OPADES

ME OUYKEKPIPEVA XOPAKTNPIOTIKA.

2.3 XnUIKO OmAo

O 6pog xnuIkS 6TTAO avagépeTal o€ OTTOIGOATTOTE OTTAO TO OTTOIO TTEPIEXEI TOEIKI XNMIKI oucsia
] TPOOONO AUTHG KAl PTTOPE va TTPOKAAECEI BAVATO, TPAUNATIONO, TTPOCWPIVI] AVIKGVOTNTA A

duoAeIToupyia Twv aI0BACEWV PECW TNG XNUIKNAG TOU dpAong.

2.4 XnULKOG mapadyovtag

O 6pog XNUIKOG TTaPAyovVTAG ava@EPETAl OTO TOEIKO TUAHA VOGS XNUIKOU OTTAoU. O1 XnuIKoi
TapdyovTteg Bdoel Tou TpoOTIOU Opdong Toug (TT.X. TPOTTOG €10600U Kal €Tidpacn OTov
avOpwTTIVO opyavioud) KATNYOPIOTTOIOUVTAl auTOUG TTOU TTPOKAaAoUV ao@uéia, e¢avOruara,
€mMOPOUV OTO Aiud, OTO VEUPIKO cUOTNUA KAl QUTOUG TTOU XPNOCIUOTTIOIOUVTAI VIO VA eAEyEOUV

eCeyépoelg. AVAPETSa OTOUG XNUIKOUG TTapAyovTeg TTeEpIAaPBAavovTal Kai o1 TOEiVEG.

2.5 'OmAa padlkne Kataotpodng

Ta o6mAa padikng kataoTpo®ng (weapons of mass destruction - WMD) trepiAaudvouv
TTUPNVIKA, padievepyd, XnUIKA , BloAoyikd i AAANG pop®rg OTTAA Ta OTToid UTTOPOUV va
OKOTWOOoUV A va TTpokaAéoouv ooBapég PAGRES oTnv uyeia o€ peydho apiBud avBpwTtwy A va
TTPOKAAECOUV PEYAAEG KATAOTPOYEG O UTTOOONEG QUOIKEG ) avBpwTToyeveic A oTn Bidopaipa.
Q¢ WMD 1 akpiféotepa MCBW (Mass Casualty Biological (toxin) Weapon) utropouv va
XpNnoigotroinBolv  Kal OpIouEveG Togiveg €IBIKG O O0eg €xouv Tnv duvatoOTNTA VO

XPNOoIUoTToINBouv wg agpdAupa.

2.6 Totlveg

O 6pog T10givn TTpoépxeTal atrd TNV eAANVIKN AéEN «To&ikdvy» Kal opieTal WG XNUIKA ouaia
TTOU TTPOEPXETAl ATTO WIKPOOPYAVIOUOUG, QUTA i Cwa Kal €xel dNANTNEIWAN £TTidpacn ETTi
GAAWV CWVTAVWY OPYaVIOPWY. Z€ avTiBeon pe AAAA «CUHBATIKA» OTTAQ TTOU XpNOIKOTToIoUVTal
OO TPOUOKPATEG, Ol TOgiveg dev €xouv emidpacn o€ afIoTIKOUG TTAPAYOVTEG.

O1 T1ogiveg armoteAolv atrd TIG TTALov BavaTn@opeg XNMIKEG OUGIEC TTOU YVWPICOUME Kal
QVTITTIPOOWTTEUOUV MIO OUVEXN aTTEIAN yia Tnv avBpwtotnTa €1dIk& oéTav XPnOIUOTToIoUvVTal
nBeAnuéva yia va BAGwouv avBpwTtroug, Cwiko 1 QUTIKO Ke@AAaio. OpIouéveS TOEIVEG EXOUV
TOEIKOTATA TTOAATTAACIA TWV VEUPOTTAPOAUTIKWYV OEPIWV OTTWG TO sarin TTou XPNOIKOTTOIRONKE

OTNnV TPOPOKPATIKN £TTiIBE0N 0TO WETPS Tou TOKUO TO 1995.
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O1 Toéjveg (o€ atroovwpévn Jopen) av Kal TTpoépxovTal aTrd £uBloug opyaviopoug dev ival
£UBIEG Kal Bev £xouv Tn SUVATOTATA AVATIAPAYWYNG, YIa TO AOyo auTo dev atroTeAoUV BIOAOYIKO
MOAUCMOTIKO, METAOOTIKO 1 Aoipwdn Trapdyovia OTws yia Tapddeiyua ol Tadoyovol
MIKpoopyaviouoi. YTTApXouv OPwG TIEPITITWOEIC OTTOU Ol TOEivEC OUVUTTAPXOUV HE TOV
opyaviouo TTOU TIG TTAPHyaye OTTWG yia TTapadelyua otnv Togivn Tou dvBpaka. O Toiveg dev
TTapdyovTal atrd TOUG opyaviopoug yia BIoTpopokpaTia aAAd aTtroTeAoUV aToIXEio £EENIENG UE
KUPIO OKOTTO TNV TTPOCTACIO TOU OPYQVIOUOU TTOU TIG TTAPAYEl aTTo TOUG BNPEUTEG TOU, TTAPOAQ
QUTA £XOUV KOIVA XAPOKTNPIOTIKA PE TOUG AAAOUG TTAPAYOVTEG XNMIKOU TTOAEUOU OTTWG TO OTI

KATA KAvova gival AYEUOTEG, AOOUEG KAl AXPWHEG.

2.7 To&woloyia

H peAéTn TG AeTTTopEPOUG DOUAG ,AsIToUpYia, KOl TO PNXAVIOPO dpAoNng TWV TOEIVWV KABWG
Kal N €€eUPECN QVTIOOTOU YIA AUTEG ,AVAKOUV OTO €TMIOTNHOVIKO TTEdiO TNG ToglvoAoyiag, Kai ol
OXETIKOI €TMOTANOVEG KaAoUvTal TogivoAdyol.

To emoTnuoviké 1Tedio TNG TofivoAoyiag Tnv TeAeuTaia dekaeTia £xel dieupuvBei onuavTika Kai
Kupiwg TTpog dUo KaTteuBuvoelg. H TpwTn gival n AeTrTopepeic HeAETN dNANTNPIWOWY {WwV,
PUTWV Kal JIKPOOPYAVIOHWY WOTE Va Yivel duvaTth n avayvwpeion, TAUTOTToinon, KATAVON] Kal
0 TPOTTOG dpAang TWv ToEIvWy oTa 6pyava oToxoug. H deutepn givalr avaluon Tng BIOXNHIKAG
oUvBeon, N YEVOUIKA Kal TTPWTEOMIKA avaAuon Twv TOLIVWV WOTE va aTToKwdIKOTToINGEi N
ETTiIOPACN TOUG HE Toug (wvTavoug OpyaviopoUg Je 101aiTEPN €U@aAcn oTov AvBpwTro, n
TTapaywyn avtidoTwy Kal N duvatdtnta Xpriong TogIvwv OTn @apuUaKoAoyia.

Eival ep@avég 611 n ToéivoAoyia €xel ouoiwdn CUCXETION WE TNV TogIKoAoyia, TN Bioxnueia, T
MoplaKn BioAoyia, TNV avatouia Kal TNV @apuaKOoAoyia evw PIa EUPETN OUOXETION TTPOKUTTTEI
ME TIC €YKANMUOTOAOYIKEC ETTIOTHMEG OTAV O TOLIVEG XPNOIUOTTOIOUVTAl YIO €EYKANUOTIKOUG
OKOTTOUG OTTWG TPOUOKPATIKEG ETTIOECEIG.

AGYW TWV ONUAVTIKWY ETITITWOEWY aTTO BavAToug Kal HOVIPEG BAAREG oTov AvBpwTTo Kal
oTa {Wa TToU oPEiAovTal O€ TOEIVEG KAl TWV TTPOOTITIKWY XPHOEWS TOEIVWV YIa TV TTapaywyn

POPUAKWYV Eva TAXEWG OVATITUOOONEVO KOPPATI TNG TogIvoAoyiag gival n KAIVIKA TogivoAoyia.

13

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 18:17:32 EEST - 3.145.32.162



3. Katnyoptlomoinon toélvwv

3.1 Katnyoplomoinon pe BAaon Toug opyaviopoUc PoEAELONG

AvdAoya pe To €id0G TOU OpyavIoUOU TTOU TTAPAYEI-TTEPIEXEI-EKKPIVEI TUYKEKPIMEVN TOEivn, Ol
Toiveg TTOU OXeTiCovTal e PBloTpouokparia, PTTOpoUv va KatnyopiotroinBouv oe Togiveg
BakTnpiwv,JUKATWY,QUTWYV Kal BaAacaiwy opyavioUwV-JIKpoopyavIoUwV.H katnyopiotroinon
Oev gival atréAuTn KOBOOOV UTTAPXOUV TOEIVEG TTOU TTapdyovTal atrd dIAQPOPETIKEG KATNYOPIES

OPYQVIOHWV.

—  AvBpoaka (AT)

AAAavTiaong
(BONT)
Evreporogivn
— Togiveg BakTnpiwv —— OTAPUAGKOKKOU B
(SEB)
Shiga (Stx) kai
Shiga like (SLtx)

—  Epsilon (ETX)

— Togiveg pukATwWV ——  TpixoBnkivn T-2

— Pikivn (RT)

Togiveg BloTpopokpartiag
I

—  TOgiveg pUTWV  —

—  Aumrpivn (AT)

TeTpodoTodivn
(TTX)

| ToSiveg BaAdooiwy _ |
OpYAVIOHWV

— Zagirodivn (STX)

2xNua 1. Karnyopiotroinon KUpiwv ToEIVWV OXETICOPEVWY JE BIOTPOUOKPATIO avaAoya Pe To KUPIO
opyaviouo TTPOEAEUONG TOUG.

3.2 Katnyoplomoinon pe Baon ta KUTTopa-oToX0ouC

O 1p6TT0G 6pACNG TWV TOLIVWV OTO AvBPWTTIVO OpYaVvIoHO €ival KATA Kavova KUTTAPOTOEIKOG
N veupoTo&IkdG. O1 KUTTaPOTOEIKES TOEIVEG ] KUTTAPOTOEiVES TTPOKAAOUV KUTTAPIKI] KATAOTPO®NA
Kal KaT' €TTEKTACT OUTAEITOUPYIa /KAl KATAOTPOPN G€ 10TOUG Kal Opyava Kal Ol VEUPOTOEIKES
Toéiveg | veupoToéiveg eTTnpeddouv TNV odaAl A&IToupyia TOU VEUPIKOU GUOTHHOTOG.

O1 kutTapoToéiveg duvnTiIKG £xouv eTTidpacn o€ OAa Ta €idn KUTTAPWY OTO CWHA OPWG O
Babuég NG BAARNG TTou TTpoKaAoUV gival cuvapTnon TTOAAWY TTapayovTwy, OTTwS 0 TPOTTOG
€10000U TOUG OTOV OPYaVIOHUO, N duVATOTNTA PETAPOPAS TOUuG o€ AAAa Opyava Kal I0Toug, TO

XNUIKG TTePIBAAAOV Kal TO €idog Twv KUTTadpwv oTa otroia emdpouv. O KUTTaPOTOLiveS
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TTPOKAAOUV KUTTOPIKA KATOOTPO®N ] TTAPEUPOAA o€ HeETABOAIKES DiEpyaaieg OTTWG N KUTTAPIKN
QVaTTVOrN] KAl N oUvOeon TTPWTEIVWV.

O1 veupoTogiveg €xouv €TTIOPACT OTOUG VEUPWVES KAl OUVABWG OTO TTEPIPEPEIAKD VEUPIKO
oUoTnUa Kal TaivououvTal TTEPAITEPW ME BACN TO PNXAVIOWO HPE TOV OTTOI0 dnuioupyolv TOo
TOEIKO TOUG ATTOTEAEOUQ OE TEOOEPIG UTTOKATNYOPIEG, TIG TTIPOCUVATITIKEG, TIG HETAOUVOTITIKEG,

TIG TOgiveg dEaPeUoNnG DIAUAOU 16VTWYV Kal TIG IOVOPOPEG.

3.3 Katnyoplomoinon pe Baon tov tpomo 6paong

AvdAoya pe Tov TpOTTO dPACNG TOUG 01 TOEIVEG JTTOPOUV VA KATNyopIoTToINBoUv we €EAG:

A) Togiveg mou TmpoodévovTal Kal TTpokaAouv BAdReg A kai didppnén oTnV TTAACHATIKA
MEMBPAVN Kal TO UTTOCTPWHATA TOU KUTTAPOU-OTOXOU.

B) AB ToCiveg, 6tToU n A uTttopovada €xel evluuatikh dpaoTtnpidétnTta Kai n B utropovada
TTPOCOEVETAl OTO KUTTOPO-OTOXO Kal €MTPETTEI TNV TO&ivn va €lIoXwpAoel o€ autd Kal va
eutrodioel pia BIoxnuIKN dpAcn OTTWG va ITTAOKAPEI TNV TTapaywyn KATTOI0G TTPWTEIVNG.

N To&iveg TTou TTpocdévovTal OTNV ETTIPAVEIO TOU KUTTAPOU-OTOXOU HECW UTTOBOXEWV TNG
TAQOUATIKAG TOU MEMPBPAVNG Kal TPOTTOTIoIOUV Trn QuOIoAoyia Tou eTmpedlovTag Tnv

€VOOKUTTAPIKI onuatoddTnon OTTwG yia TTaPAdEIYUa VEUPOTOEIVEG.

ZYXAMO 2. ZXNUATIKR avatrapdoTach TpoTTou 5pdong TOSIVV.

O oT1OX0G TWV AVWTEPW KATNYOPIWVY TOEIVWV OTO KUTTOPO TOU &eVIOTH, TTeEpIAAPPBAvel Thv
akTivn, TNV Rho oikoyévela Twv onuatodoTikwy TTpwTeiviov GTP , To evdokuTTapikd ouoTnua
OTTOOUVOEONG TwV TIPWTEIVWYV, TO €VOOKUTTAPIKO OUCTNPA HETAPPAONG TNG VEVETIKAG

TAnpo@opiag, To pnxavioué SNARE kai Tnv anuaTtodétnon cAMP.
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3.4 Katnyoplomoinon pe Baon tnv aneAeuBEpwaon Toug armo ToV TAPAYOUEVO
OPYQVIOUO

O1 Toéiveg ptmopolv va kaTtnyoploTroinBoulv avaAoya Pe Tov av atreAeuBepwvovTtal A Ox1 ato
TOV opyaviouod TTou TIG TTapdyel o€ evooTogiveg Kal eEwTOEiIVEG.

O1 evdortogiveg civar  TTOAUTTAOKNG OOUAG  Q@WOQOAITTOTTOAUCOKXOPITEG  AVOEKTIKEG OTN
BepuoKpagia TToU ATTOTEAOUV KOMMATI TWV KUTTAPIKWY TOIXWHATWY OPICHEVWY TTaBoyovwyv
MIKPOOPYQVIOUWY KUPiwg apvnTIKwy Katd Gram Baktnpiwv. O CUYKEKPIPEVEG TOGIVEG dev
OlaxEovTal OTOV £CWKUTTAPIO XWPO KAl TTAPOAUEVOUV EVWHEVEG HE TO KUTTAPO ATTO TO OTTOIO
TapAxdnoav éwg 10 BdvaTtd Kal TNV KUTTApIKR Tou AUon. Eival uttelBuveg yia GUUTITWPATA
OTTWG TTUPETOG, dIAPPOIA, TITWAN TTIEGNG TOU AiATOG KAl WIa TEIpd GAAWY CUUTITWPATWY TTOU
eCapTwvTal ato To €idog Tou TTABoyOVOU PIKPOOPYAVIGHOU KAl TNV KATAOTACT TOU JOAUCUEVOU
atouou.

O1 e€wroéiveg eival oTnv TTAEIOWNQIa TOUG PECAioOU £wg PJEYAAOU HOPIOKOU BAPOUG TTPWTEIVES
TTOU TPOTTOTTOIOUVTAI A KATAOTPEPOVTAI OOMIKE UE T BEpUOTNTA, CNPAVTIKA SPACTIKOTEPES ATTO
TIG evdoTogiveg. MapdyovTal Kal eKkpivovTal atrd TTaboydéva BakTipia apvnTIKWYV A BETIKWY KaTd
Gram Kal Pg TNV KUKAOQOPIa TOU QiaTOG dIACTIEIpOVTAl OTO ECWTEPIKO TOU avBpwITivou
opyaviouoU Kal avaloya e Tn @UoN Toug TTPOORAAAOUV OUYKEKPIPEVA Opyava OTOXouG. To
KUPIO XAPOKTNPIOTIKO TOUG €ival N €EQIPETIKA PEYAAN TOUG OPACTIKOTNTA O€ EEAIPETIKA WIKPA

TTOOOTNTA.

3.5 Qeoulkr katnyoplomoinon BLOAOYLKWY TAPAYOVTWV-TOEWVWY
3.5.1 Eupwnaikr Evwon

O1 BioAoyikoi TTapdyovTeg avaAoya Pe To KivOuvo yia TV dnuocIa uyeia KaTtnyoploTTolouvTal

o¢ 4 katnyopieg EupwTraikr vTipekTiBa 2000/54/EC:

-Katnyopla 1 — Eival ammiBavo va trpokaAéaouv BAGRN.

-Katnyopla 2 — Eival mBaveé va TrpokaAécouv BAGRN aTov avBpwTro Kai gival TTikivduvol. Agv
givar mBavh n €EATTAWON TOUG Kal UTTAPXEl OTTOTEAEOHATIKOG TPOTIOG TTPOQUAALNG Kal
QVTIMETWTTIONG.

-Katnyopla 3 — MtropoUv va TrpokaAécouv cofapr] BAGRN oTtov AvBpwTro Kal atmmoTeAolv
ooBapn atrelAf yia Tn dnuooia uvyeia. Evéxouv peoaio pioko eEATTAWONG KAl CUVABWG UTTAPXEI
QTTOTEAEOPATIKOG TPOTTOG TTPOPUAAENG KAl AVTIMETWTTIONG.

- Katnyopla 4 — MtropoUv va tTpokaAécouv cgofapr] BAGRN oTtov dvBpwTro Kal atmmoTeAolv
ooBapi atelAf yia Tn dnuooia uyeia. Evéxouv uywnAd pioko eCdmAwong kKal ouviBwg &gv

UTTAPXEI ATTOTEAEOUATIKOG TPOTTOG TTPOPUAAENG KAl QVTIUETWTTIONG.
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3.5.2 Centers for disease control (CDC)

Kartnyopiotroinon BioAoyikwy TTapayovTwy avaAoya e To KivOuvo TToU eVEXEI N XPron TOUG C€
BiotroAepo -BloTpouokparia cUu@wva e To CDC (Centrers for Disease Control) pe £€dpa Tnv
AtAGvta Twv HIMA kai Tov Eupwtraik6 ECDC pe €dpa tn ZTOoKXOAUN TnG Zoundiag. XTn
OUYKEKPIYEVN KaTNyoploTToinon uttdpxouv 3 katnyopies (A ,B ,C) avdAoya pe 1o TTOCO €UKOAQ
g€atrAwvovTal, Tn coBapdTnTa TNG VOOOU KaI TN CUXVOTNTA TWV BAVATWY TTOU TTPOKAAOUV2,

- Katnyopla A — “Ywiotng TrpoTepaidTnTac. YWnNAAG OIaoTTOpdS, MOAUGMATIKOTNTOG,
MeTadOTIKOTATAG, BvnoiyotnTtag. MBavotnTa cofapol  QvTIKTUTTOU OTNnV uyeia PeyGAwv
TTANBUOPWY, TTPOKANONG AVOOTATWONG KAl TTAVIKOU OTNnV Kolvwvia. EmmRapuvouv onuavTika
N dNuooIa uyeia Kal ammaitolv €10IKA PETPA , TTOPEUPACEIG Kal ETOINOTNTA ATTO TOUG QPOPEIS
onudéoiag uyeiag . ZTnv karnyopia autr TepiAapBavovTal o €A PIOAOYIKOI TTAPAYOVTEG:
Anthrax (Bacillus anthracis), Botulism (Clostridium botulinum toxin) , Plague (Yersinia pestis),

Smallpox (variola major) ,Tularemia (Francisella tularensis) , Viral hemorrhagic fevers (filoviruses [e.qg.,
Ebola, Marburg] , arenaviruses [e.g., Lassa, Machupo])

- Katnyopla B — YWnAAG TTpoTEPAIOTNTOG META TNV Katnyopia A. Meoaiag aAlAd €UKOANg
olacTropdg .MpokaAouv cofapdTarteg BAGReC oTa BUpata aAAd sival AiyoTepo BavaTtnedpa o€
OX£0N ME auToUG TNG KATNyopiag ATTAITOUV eVIOYXUPEVA PETPA ETTITHPNONG ATTO TOUG (POPEIG
onuéoiag uyeiag. ZTnv Katnyopia autr) TrepIAauBavovtal ol €§AG PioAoyikoi TTapdyovTeg:
Brucellosis (Brucella species) , Epsilon toxin of Clostridium perfringens , ameiAéc otnv aopdAeia Twv
Tpoiuwyv (m.x. Salmonella species, Escherichia coli O157:H7, Shigella) , Glanders (Burkholderia
mallei) , Melioidosis (Burkholderia pseudomallei) , Psittacosis (Chlamydia psittaci) , Q fever (Coxiella
burnetii) , Ricin toxin from Ricinus communis (castor beans) , Staphylococcal enterotoxin
B ,Typhus fever (Rickettsia prowazekii) , Viral encephalitis (alphaviruses [e.g., Venezuelan equine
encephalitis, eastern equine encephalitis, western equine encephalitis]) , ameiAés omnv aoedAsia Tou
vepou (1r.x. Vibrio cholerae, Cryptosporidium parvum).

- Katnyopla C — [MepihapBdavouv avaduduevoug TTaBoyovoug TTapdyovTeg TTOU PTTOPE va
XpnoigotroinBouv yia padiki diaotropd oto pEAAOV, Adyw TnG O1aBeciudTNTAG, EUKOAIOG
TTapaywyng. kal dIacTropdg Kai gival duvaTtdv va TTPOKAAECOUV voonpoTNTa Kal BvnoiuoTnTa
Kl va £€X0UV OOBAPEG ETTITITWOEIG OTNV UYEia. TNV Katnyopia auth mrepiAaudavovtal o1 £¢1g

BioAoyikoi Trapdyovteg: Nipah virus kai hantavirus.

3.5.3 Tkpourt Avotpaliac (AG)

AKOUN UTTdpXEl KATNYOoPIOTTOINON CUM@WVA UE €BVIKEG AioTeG Kal dIgBveiG AioTeg OTTWG N AioTa
TOU YKPOUTT TNG AuoTpaAiag (AG), otnv otroia cupuEeTEXEI Kal n EAAGSa atrd 10 1985, via va
UTTAPXEl EVAPUOVICHOG aTn ANWn PETPWY PETAEU TWV PEAWV TNG WOTE PETAEU GAAWV va pnv
e€dyovTal Kal va punv diakivouvTal aveEEAeyKTa BIoAoyiKoi TTapdyovTeG KIVOUVOU yia avBpuwTToug
Kal {wa Kal TTeEPIAAPBAVEl TTEPICOOTEPOUG TTAPAYOVTES KAl DIOYOPETIKI) KATNYOPIOTTOINOT).
Niota AG?:
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loi: African horse sickness virus, African swine fever virus, Andes virus ,Avian influenza
virus ,Bluetongue virus ,Chapare virus, Chikungunya virus, Choclo virus ,Classical swine fever virus
(Hog cholera virus), Crimean-Congo hemorrhagic fever virus ,Dobrava-Belgrade virus, Eastern equine
encephalitis virus ,Ebolavirus: all members of the Ebolavirus genus, Foot-and-mouth disease virus,
Goatpox virus , Guanarito virus, Hantaan virus, Hendra virus (Equine morbillivirus), Japanese
encephalitis virus, Junin virus ,Kyasanur Forest disease virus, Laguna Negra virus, Lassa virus, Louping
ill virus, Lujo virus, Lumpy skin disease virus, Lymphocytic choriomeningitis virus, Machupo virus,
Marburgvirus: all members of the Marburgvirus genus, Monkeypox virus, Murray Valley encephalitis
virus, Newcastle disease virus, Nipah virus, Omsk hemorrhagic fever virus, Oropouche virus, Peste-
des-petits-ruminants virus, Porcine Teschovirus, Powassan virus, Rabies virus and other members of
the Lyssavirus genus, Reconstructed 1918 influenza virus, Rift Valley fever virus, Rinderpest virus.
Rocio virus, Sabia virus, Seoul virus, Severe acute respiratory syndrome-related coronavirus (SARS-
related coronavirus), Sheeppox virus, Sin Nombre virus, St. Louis encephalitis virus, Suid herpesvirus
1 (Pseudorabies virus; Aujeszky's disease), Swine vesicular disease virus, Tick-borne encephalitis virus
(Far Eastern subtype), Variola virus, Venezuelan equine encephalitis virus, Vesicular stomatitis virus,

Western equine encephalitis virus, Yellow fever virus.

Bakrnpia: Bacillus anthracis, Brucella abortus,Brucella melitensis, Brucella suis, Burkholderia mallei
(Pseudomonas mallei), Burkholderia pseudomallei (Pseudomonas pseudomallei), Chlamydia psittaci
(Chlamydophila psittaci),Clostridium argentinense (formerly known as Clostridium botulinum Type G),
botulinum neurotoxin producing strains, Clostridium baratii, botulinum neurotoxin producing
strains, Clostridium botulinum, Clostridium butyricum, botulinum neurotoxin producing strains,
Clostridium perfringens, epsilon toxin producing types, Coxiella burnetiid, Francisella tularensis,
Mpycoplasma capricolum subspecies capripneumoniae (“strain F38”), Mycoplasma mycoides
subspecies mycoides SC (small colony), Rickettsia prowazekii, Salmonella enterica subspecies enterica
serovar Typhi (Salmonella typhi), Shiga toxin producing Escherichia coli (STEC) of serogroups
026, 045, 0103, 0104, 0111, 0121, 0145, 0157, and other shiga toxin producing serogroups,
Shigella dysenteriae, Vibrio cholerae, Yersinia pestis.

Toéiveg: Abrin, Aflatoxins, Botulinum toxins, Cholera toxin, Clostridium perfringens alpha, beta 1,
beta 2, epsilon and iota toxins, Conotoxins, Diacetoxyscirpenol, HT-2 toxin, Microcystins
(Cyanoginosins), Modeccin, Ricin, Saxitoxin, Shiga toxins (shiga-like toxins, verotoxins, and
verocytotoxins), Staphylococcus aureus enterotoxins, hemolysin alpha toxin, and toxic shock
syndrome toxin (formerly known as Staphylococcus enterotoxin F), T-2 toxin, Tetrodotoxin, Viscumin
(Viscum album lectin 1), Volkensin.

Muknrec: Coccidioides immitis, Coccidioides posadasii

3.5.4 Alota CIA

EmmAéov pia akéun Aiota givar autiy Tng CIA (Kevtpikn Yrnpeaia MNMAnpogopiwv Twv HIMTA) n
oTroia avagépeTal oTtoug TTapdyovreg CBRN (Chemical, biological, radiological and nuclear)

TTou gival MOavov va XpnoiuoTroinBouv atmd TPOUOKPATEG. 2TNV CUYKEKPIYEVN AioTa, OGOV
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agopd TOUuG PIoAoyikoUg TrapdyovTeg TrepIAaufBdvovial o davBpakag, n Togivn TNnG

aAAavTiaong kai n pikivn®.

2¢€ OAec TIC TTapaTTdvw AioTeC EANYBNaav uTToWIV Ta akGAouba XapakTNPIoTIKA:

-H TmaBoyévela Tou TTapdyovra.

-O 1péTTOC pETddoOoNG A HOAUVONG Kal TO EUPOG TWV GEVIOTWV.

-H 81008e01uOTNTA ATTOTEAECUATIKWY PETPWY TTPOPUAAENG (TT.X. EMPOAIO ).

-H 8108e01udTNTA ATTOTEAEGUATIKWY PETPWY BepaTtTeiag (T1.X. APUAKEUTIK aywyn).

O unxaviopog dpdong Twv TOEIVWV UTTaYOpPEUEl TOOO Tov TPOTTO Ba ptropoucav va
XpnoigotroinBolv  wg OTTAa  BIOTpoPOKpaTiag 600 Kal Tov TPOTTO TTOU  HUTTOPOUME va
UTTEQACTTIOTEI ATTO AUTEG. ZTOV TTOPAKATW OXAMA avaypd@ovTal Ta KUPIA XOPOKTNPIOTIKA TNG
BEATIOTNG TOGIVNG YIa Xprion o€ BloTpouoKkpaTia.

Na tnv Tapouca epyacia Aaufdvoviag umowiv Toug BioAoyikoUg TTapdyovTeg TTou
TTpoava@EéPONKav OTIG avwTEPw AioTEG Kail Tnv ekTeTapévn BiBAIoypagia (BiIBAia, emoTnuovIKa
apBpa, DIODIKTUOKEG TTNYEG) OXETIKA WE TIG TOGIVEG Kal TNV BloTpopokpartia, emAExOnkav o1 10
TAéov TOavoi TOTTOU TOEIVWV YIa XPAON O€ TPOUOKPATIKA €TTiBeon e TIG 3 TTPWTEG OTNV
Tagivéunon onAadn tnv Togivn Tou dvBpaka, Tnv Toivn TNG aAAavTiaong Kai Tn pikivn va

geu@avifouv TNV UWPnAOTEPN TMBAVOTNTA XPErONG Yia AoyoUg TTou avaAUuovTal.

YPnAn to§ikotnta

YYnAf ntpékAnon voonpotag R Kat Bavatou kat Suckolia tpoéAnng-Oeparneiog

EukoAia mpooBaong, Hallkig mapaywyng Kat anofnkevong

KataAAnAdtnta kat avOektikdtnTa oTIg pEB0doug eloaywyng otov avBpwrmno

Tofiveg Brotpopokpartiog

ZtaBepotnta otig mepBaANOVILKEG CUVONRKEG KAl 0TO PECO METAPOPAG YLOL ETIAPKEG XPOVLKO
SLdotnua

Avvatotnta BeAtionoinong Ko ELoAywynG o€ ONMALKA CUCTHpATA

ZxNpa 3. XapaktnpeioTIKA TOEIVWV KATAAANAwY yia BloTpouokpaTia
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4. lotopikd otolxeia BromoAépou -Blotpopokpatiog

4.1. Apxawotnta- MuBoAoyia - Meoaiwvag

Ta BloAoyikd 61TAa gival yvwoTd a1td TNV apxaidtnTa Kal ava@EépovTal akOun Kal o€ JUuBoug.
O1 pUBoI gutTePIEXOUV OUVABWG KOl TTPAYMOTIKG aToixeia kal AapBdvovtag autd utroyiv, o
TTPWTOG TTOU ioWG XpnoiyoTroinoe Tétolou €idoug OTTAa fTav o HpakAng. Katd Tov dBAo Tou
evavtiwv NG Aegpvaiag "YOpAg XpNOIUOTIOINCE yId VA TNV OKOTWOEI, BEAN EUTTAOUTIONEVA UE
peToivi ota oTroia £BaAe wTid. ETtiong, petd Tov Bdvaro Tng Agpvaiag "Yopag THpe To AYuxo
OwHa TNG, To £0XI0€E, EBYaAE atrd péoa TNV XOAR, Kal oTo dNANTAPIO TNG BoUTNEE TIG AIXUES aTTO
Ta B€AN TOU.

Mpiv XIANIGBES Xpovia ynyeveic otnv NoOTIa ApepIKA XpnoidoTtroiodoav BEAN TTou gixav @TIAe
atré 10 ONANTNPIWDEG QUTO Curare Kal MITTAEOV BEAN BouTnyuéva o€ Togiveg dnANTNPIWdWY
Batpdxwv (poison-dart frogs) kupiwg yia kKuvAyl .Mapduoleg To¢iveg XpnoipoTToIdnkav Kai
otnv AQpPIKHA.

H xpAon BiodTTAwy yia oTpaTiwTIK Xprion xpovoAoyeital TouAdyioTov oTov 6° TT.X aiwva
o61Tou o1 AooUplol oTPATIWTEG HOAUVAV Ta TTNYAdIO TwV £XOPWY TOUG PE CIKOAN TTOU TTEPIEIXE
TO puknTa ergot. Etriong tov 6° aiwwva 1T.X. oUP@wva pe tov HpddoTo o1 ZKUBEG ITTTTEIQ
xpnoigotrolotoav dnAntnpiacuéva BEAN®, 1o 590 .X. dNANTNEIACTNKE TO TTOCIUO VEPO TNG
Kippag pe eAAéBopo, evw To 326 1.X. 6Tav 0 M. AAEEavdpog TToAlopkoUae Tnv ApuaTtnAia, ol
QMUVOMEVOI gixav €TTAAEIYPEl Ta OTTAA TOUG We Bavatn@dépo dnAnTAPIO, TTOU TTapryayav atro
@idla.

2tnv apxaio EAAGDa «To&ikdv» orjpaive 1o dnAnTNpIwdeg PEAOG Tou TOLOU Kal OTTd eKEl
TTpoékuav ol AEEeIg Togivn Kal TogikoAoyia. Qg dnAnTrpIo yia To BEAOG xPnOIPOTTOIOUVTAV TO
@uTO AKOVITO KOl N TTPAKTIKA auTtr] TNG XPAong dnAnTnplacpévwy BEAWV OUVEXIOTNKE OTO
Meoaiwva aAAd kal éwg Tov 170 aiwva oTtnv lotravia kai MoptoyaAia H AEEn «toxica»
TTPoEPXETal atrd TN AéEN «taxusy», KaBWg Ta TpwTa dNANTNEIWON BEAN guTroTiCOVTOV HPE MIO
BavaTn@opo oucia TTou UTTApPXEl OTO TALOG, €va €idog eAdTou. Q¢ TTPWTEG UAEG yia Thv
Tapaywyr BIodTTAwWvY oTnv apxaidtnTa xenoigotroindnkav 1o @uTd €AAEBOPOG, TO OTTOIO
XpnoigotroiouTav KAl WG QApUaKeUTIKO BoTavo, opiguéva €idn dnAnTnpiwdwy okabapiwv
UYnAAG TOEIKOTNTOG OTTWG Ta «OKOBAPIA QOUCKAAEG», KOl Ta OKABApIa «OTAQUAIVOUGY,
Bartpaxol TTou ekkpivouv oTo dEpUa Toug dnNANTHPIO OTTWG 0 BATPAXOGS - dNANTNPIWOEG BEAOG
(poison dart frogs ), oTTovOUAIKY) OTAAN TWV calayiwv, VEKPEG OXIEG KAl TO dnANTnpiou Toug ,
OKOVITO.

O Kapxndoviog otpatnyds Avviag xpnaoipotroioloe doxeia pue dnAntnpiwdn @idia Ta oTroia
€KTOEEUE TTPOG Ta avTiTraAa TTAoia KaTd Tn SIGPKEIQ TG vaupayiag evavTtiov Tou Eupupédova

NG Mepydpou. 210 Meoaiwva, UTTAPXOUV ava@opéS TToU uTTooTnpidouv OTI N €mdnuia Tou
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«Maupou OavaTou» (BouBwvikh TTAVWAN) Eekivnoe atmd Tov TToAIopKia TG KpiudikAg TTOANG
Kapha amé Ttoug Tatrdpoug 10 1346 p.X. KaTd Tnv oTmoia eko@evoodvifav TITWHATA OTTd

VEKPOUG TTou TTéBavav atrd TTavwAn he TNV BOABEIa KATATTEATWV.

4.2. Neotepn lotopia

2tnv vedtepn 1oTopia, To 1889, kard Tn didokewn TNG XAyng, KATAdIKAOTNKE N XPAON
TTOAEUIKWY agpiwv Kal eMPBAARBNKe n ammaydpeucr] Toug. QOTO00, ETTIONUN XPNON TWV XNUIKWVY
OUCIWV €V KAIPW TTOAEPOU €yIve aTTO TOug Neppavoug katd Tov A” MNaykoopio MoAguo.

Katé 1n didpkeia Tou B TTaykoopiou TTOAEpou IATTWVEG €TTIOTAPOVEG OTNV povada 731 ékavav
€PEUVEG yIa Tn XpAon TeTpodoTogivng. ZTnv KaTexopevn ammd toug ldmwveg Martloupia, n
Movada 731 Tou lammwvikoU oTpaTtou ékave Treipduata pikpoPiakoU TToAéuou oe KivéCoug
TTOAITEG, XpPNOIMOTIOIWVTAG BaKThpla XoAépag, avBpaka, TUpou Kal TTavwAng Metd tov B
TTAYKOGMIO TTOAEUO UTTAPEaV TTEPIOTATIKA XPrRong Pikivng oe doAo@ovikég emOEoels. MeTa T
A\En Tou B’ Maykoopiou MoAépou, Ta TTeipduata yia Xprion BIOAOYIKWY OTTAWY ouvexioTnkav
otig HIMA kai otnv Tpwnv EZZA.

210 vedTEPO XPOVIA TO TTEPIOTATIKA XPAONG PBIOAOYIKWY TTApayovTwy Kal €I0IK& TOEIVWV

augnonka, evoelkTIK& avagEépovTal opIouEva aTov Trivaka 1.

‘Etog
1985

1994

1995

2001

2002

2003

2004

Meplotatikd

To lpak gkivnoe mpoypappa emibecon pe OMAQ TTOU TTEPLEXOUV
BloAoywkolG Tmapdyovieg Tapdyoviag avBpaka, Tofivn
oMavtiaong kot adAatofivn. AmokaAudOnke OTL LT PXAV
omha, mUpavuAol Scud, poukéte¢ 122mm kol BARuata
TIUPOPOALKOU OTALGHEVA UE BLOAOYLKOUC TTAPAYOVTEG

MEAn tn¢ lanwvikng aipeong Aum Shinrikyo mpoonabnoav va
aneAeuBepwaoouy avBpaka oe popdr OTPEL amod TNG KOPUDES
Ktnplwv oto Tokuo

Abo  péEANn  oOTpaTWWTIKAG  opadag otn  Muweodta
katadlkaotnkayv yla katoxn Pikivng tnv omola eiyav napdayst
oL (8LoL e OKOTIO VOL TNV XPNOLUOTIOLO0UV EVAVTLA OE TOTIKA
KUBEPVNTLKA OTEAEXN.

Bakilot avBpaka tayxudpounbnkav ce MME kat ypadeia
KuBepvnTikwv otehexwv. TEooeplg dvBpwrol méBavav.

E€L atoua ouveAndBnoav oto Mavtosotep tng AyyAiag

KaBooov giyov petatpéPel To SLAPEPLOUA TOUG OE EPYACTHPLO
Tapaywyng Pkivng

H Bpetavikn oaotuvopia oe £€dodo oe SUO Katolkieg oto
Novbivo Bpnke (xvn Pwivng kat n €psuva odrynoce oto
oupmépaopa moavig avapEnc TOETOEVWY 0LUTOVOLLOTWY TIOU
elyav oxéblo va emniteBouv pe Pikivn otnv Pwolkn mpeoPeia.
AkoAoUBwWG éyvav 0pKETEG CUANAPELG.

Tpla ktrpla ypadelwv yepouolaotwy ot HMNA ekkevwBnkay
kaBooov Ppébnke Pwivn og ypoppatokiBwrTiat  TOU
Fepouciaoth Bill Fris.

Mivakag 1. Mapadeiyuata TEPIOTATIKWY avadUOUEVNS BIOTPOUOKPATIOS HE XPRon ToEivwy ©
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4.3 uvlnkn levelnc - Biological and Toxin Weapons Convention (BTWC)

MeTd TnVv uttoypa®n TNG Zuvenkng Tng MNeveing 1o 1925 yia ta xnuikd kai Ta BioAoyiké 61TAq,
n XPnon Toug cixe ammayopeubei, aAA& Ox1 kai n amobrikeuon 1 n avamrugn Toug. Q¢
OTTOTEAECUO TWV TTAPATETAMEVWY TTPOCTTABEIWV TNG d1EBVOUC KOIVOTNTAG YIa TN BE0TTION £VOG
véou PEOOU TO OTTOI0 Ba €TTETPETTE TN CUUTTANPWVEI TOU ouvBrikng TnNG MNeveung Tou 1925,
TPOoéKUWE n oUPPBacn yia TV atrayopeucn Tng avamtuéng, TNG TTapaywyng Kar tng
atroBrikeuon Twv BakTnPIOAOYIKWY (BIOAOYIKWY) KAl TOSIVIKWY OTTAWV Kal TNG KATACGTPOYNG
TOUG, YVWOTOTEPN WG ZUuPBaon yia Ta BioAoyikd OtAa (BWC), 1Tou Gvoliée TTpog uttoypaen
oTig 10 AmrpiAiou 1972 oT1o Aovdivo, Tn Méoxa kai Tnv Oudoiyktov. H BWC Atav n pwTtn
TTOAUPEPAG CUP@WVIa a@OTTAICHOU yia TV aTTayOpEUcT) TNG TTAPAYWYAS KAl TG XPROoNG HIAg
0AGKANPNG Katnyopiag OTTAwv n oTroia Té€Bnke o€ 10U oTIig 26 MapTtiou 1975. 'EkTOTE £X0UV
uTTapéel pia ogipd ouvedpiwv yia Ta BioAoyikd OTTAa Kal Ta OTTAa TogIvwy (Biological and Toxin
Weapons Convention, -BTWC) 10 2016 cuvoAikd 178 kpdTn pe 1O Mo TTpdo@aTto Tn MNouivéa
éxouv deopeuTei oTnV epappoyn 8 dpBpwv TTou cuvoyifovTal oTa €E1G”:
ApBpo I: MoTé Kal KATW aTTd OTToIECONTTOTE CUVBNKES VA NV aTTOKTOUV KAl va PNV diatnpouv
BioAoyikd 61TAQ
ApBpo II: Na kataoTpéywouv i va eKTPEWOUV OE EIPNVIKOUG OKOTTOUG BIoAoyikd OTTAa Kal
ouvageic TTépoug TIpIv aTrd Tnv évTagn Toug.
ApBpo llI: Na pnv petapiBdoouv i ue oTTOI0VAATTOTE TPOTTO VA FonBrjcouy, va evBappuvouy I
Va TTAPOKIVACOUV OTTOIOVOARTTOTE AAAOV va aTTOKTHOE! 1] va dlaTnproel BioAoyiKéd OTTAa.
ApBpo IV: Na AdBouv Ta atTapaitnTa €BVIKA ETPA yIa TV e@apuoyr Twyv diatdgewyv Tng BWC
EVTOG TNG ETTIKPATEIOG TOUG.
ApBpo IV: Na die¢ayouv Oipepeic kar TTOAUpEpPEiS OlaBouleloelg yia Tnv  €TTAUCN
OTTOIWVONTTOTE TTPOBANUATWY PE TNV epapuoyn Tng BWC.
ApBpo VI: Na ¢ntioouv atrd 10 ZupBoulio Ao@aAsiag Twv Hvwuévwy EBvwv va digpeuvnoel
eiIkagopeveg TTapaBidoeig Tng BWC kal va CUPHop@wOoUV [E TIG JETAYEVECTEPEG ATTOPATEIG
TOU.
ApBpo VII: Na Bonbrioel Ta kpATn TTou £X0OUuv €KTEBEI O€ KivOuvo wg atmoTéAeaua Trapafiaong
Tou BWC.
ApBpo X: Na kdvouv OAa Ta TTOPATTAVW HE TPOTTO TTOU eVBAPPUVEI TIG EIPNVIKES XPNOEIG TNG
BioAoyiag kal Tng TexvoAoyiag.

Ta cupBaArdueva kpdtn Tng BTWC 1Tpootrabouly va S1ac@aAicouv TNV atmoTEAECUATIKOTATA
NG TTAPA TO Yeyovog OTI UQioTavVTal CUVEXEIG aAAayEG OTnV €MOTAUN , TNV TEXVOAoyia, TNV
TONITIKI] Kal TNV ac@daAeia amd 10Te TTou T€BnKe o€ 10xU. OAa 1O KPATN MEPN Kai ol
EUTTEIPOYVWHOVEG OUVEDPIALOUV 0€ KaBopIouéva XpovIKA dlaoThuaTa aAAd Kal eKTAKTWG £av
uTTdpéel ooPapn aitia, yia va emmavegeTtdoouv Tn Asitoupyia Tng BTWC. MeTalu autwv Twv
OlaokéWewyv, Ta OUPBAAAOpeEva KpdTn €xouv emdIWEEl SIAPOoPEG dPACTNPIOTNTEG KOl
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TIPWTOPROUAIEG IO TNV €viOXUON TOU ATTOTEAECHATIKOTNTA KAl T BEATIWON TNG £QAPUOYNG TNG
ouppaong.

5. MBavol tpomnol xpriong Toélvwv amno TPOHOKPATEG

AOGYW XPAONG UWnANg Texvoloyiag Kal TEXVOYVWOiag oTnv Trapaywyr) ,ammouévwon Kal

xpnon 1o¢ivwy BioAoyIKAG TTpoEAeuCNS N aTTEIAR BIoAOYIKOU TTOAEUOU Kal BIOTPOUOKPATIOS gival
OTIG MEPEG MAG UWNAOTEPN O OXEON ME XNMIKO TTOAEPO Kal TPOUOKPATIA WE XPON XNMIKWV
MEOWV.
MNa va umdpel pia emMTUXAG PIOTPOUOKPATIKA €TTIOECN O TPOUOKPATEG Ba TTPETTEI APOU
QTTOKTACOUV A TTAPAYouV TNV Togivn, va TNV £TTECEPYAOTOUV E TETOIO TPOTTO WOTE XWPIG va
aAAolwoouv Tn 6pAcn TNG va JTTOPECOUV VA TRV £10AYOUV OTOUG avBpwTTouG- TTANBUC WO 0TdX0
ME KATGAANAO TPOTTIO KAl O€ ETTAPKEIC TTOOOTNTEG IO Va TTPOKANBEI agBéveia r BavaTog.

O1 1péTTOI €10000U TWV TOEIVWV GTOV AVOPWTTIVO OpYyavIoUO €ival JECW EICTIVONG, MEOW
KATATTOONG, OEPUATIKA JEOW ACUVEXEIWY TOU OEPPATOC (TT.X. TPAUUATA) KAl TTEPIOXWV TTOU dEV
KaAUTITOVTOI ATTO d€PUA (TT.X. MATIA) KAl TEAOG PE EVEDN 1 YEVIKOTEPA £i0000 OTOV OPYAVIOUO

ME TEXVIKO PETO.

Eikéva 1. MéAuvon e eiotrvon Eikéva 2. MéAuveon ue KaTdtroon

Eixkéva 3. Agpuatiki pdéAuvon Eikéva 4. MéAuvaon e éveon

O1 avaepdueveg TNV TTAPOUCa pyacia Togiveg, AOyw Tnv SIAPOPETIKWYV ISI0TATWY TOUG,
Oev eival OAeg KATAAANAES yia xprion ME OAOUG TOUG avWTEPW TPOTTOUG Kal ETTITTAEOV N
QATTOTEAECUATIKOTNTA TOUG DIAPEPEI KAl HAAIOTO O€ OPICHUEVES TTEPITITWOEIGC CNUAVTIKA O€ OXEON
ME TO TTWG €lodyovTal oTov opyavioud.H €icodog Twv TOgIVWV PECW EICTIVONG Kal JEOW

KATATTOONG ATTOTEAOUV TOUG KUPIOTEPOUG TPOTTOUG OTAV OTOXOG €ival va eTTNPEACOUV PEYAAO
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apIBUG avBpwWTTWY, OUWG £va TPOPOKPATIKG XTUTTNUA PTTOPET va OTOXEUEI KAl O€ PUEUOVWHUEVD
ATopa 1 MIKPEG OUAdES ATOHWY.

Ooov agopd Tnv eioTvor] ,6edopévou OTI o1 TOEiveG ATV TTAEIOVOTNTA TOUG dev €ival TITNTIKEG
Kal ye otravieg eaipéoeig(Tr.X. T2 pukoToivn - TpixoBnkiveg), dev emmnpedlouv dueca Tnv
emMOEPNIda, Evag emMTIBEPEVOG Ba TTPETTEI VA £KBECEI TOV TTANBUCHO OTOXO KUPIWG HE TN MOPYN
aEPOCOA, €TMITPETTOVTOG ETTAQPN HUE TIG TNO EUAAWTEG ECWTEPIKEG ETTIPAVEIEG TOU TTveEUOVA.
EmBéocig agpoAUpartog éxouv dU0 OnUAVTIKEG TTAEOVEKTAMATA:

- Ta cwuaridia Tng Togivng dilacTreipovTal 6TNV aTuOCPAIPa KAl TTAPACUPOUEVA aTTd ToV AVENO,
uTTOPEl va dlaoTrapBouv g€ peydAn ékTaon.
- MoAAég aTrd TIG TTAPEVEPYEIEG TWV TOEIVWV €ival TTEPICOOTEPO CORApPEG OTAV £EQTTAWOOUV

MEOW aEPOAUUATOG OTNV AVATIVEUOTIKH 006.

MNa Yéyiotn aTToTEAECUATIKOTNTA €ival YEVIKA aTTOOEKTO OTI TO CWHATIOI TTOU TTEPIEXOUV TNV
Toivn Ba TTpéTTel va gival oTnv KAipaka peyéBoug atmd 1 €éwg 10 um. MeyoAuTtepa cwuatidia
Ba kaBifavouv atrd Tov aépa o€ TTOAU GUVTOPO XPOVIKO BIACTNUA, VW MIKPOTEPA CWHATIOIO
Ba Teivouv va atroBAAAETaI ATTO TOUG TTVEUPOVEG .EuTUXWG OeV gival OAEG 01 TOGiVEG KAOTAAANAEG
AGYW QUOIKOXNMIKWY IDIOTATWY WOTE Va €10ax80Uv o€ Pop@r agpolOA Kal €TTiong n MAdikn
XPNON WeKACOPOU aTTaITEl ONUAVTIKEG TTOOOTNTEG TOEivNG, a@ou €AAXIOTO TTOCO0CTO Ba
KAaTaQEPEl va €I0XWPNOoEl 0 avBpwTTivo opyavioud, KATI TTou Ogv €ival €QIKTO yia TIG
TTEPIOOOTEPEG TOEIVEG AOYyW Twv OUOKOAIWV OTNV TTOPAYWYR Kal £§aywyr] TOug amd Toug
OpPYQVIGHOUG TTOU TIG TTAPAYOUV.

Ooov agopd TNV KATATTOoN , APKETEG TOGiVEG Ba PTTOpOUCaY Va el0ax0ouv o€ TPOQIUA, TTOTA
Kal va O€ TTOOIKO VEPD. ZnUavTIKG pOAo €dw TTailel n dlaAuTdTNTA TNG K&BE TOLivVNG O€E TPOPIUa
Kal TTOTd, n oTaBepdTNTA TNG O UWNAEG Bepuokpacieg oTav TTPOKEITAI yIa TPO@IUA TTOU £XOUV
uttooTei Bepuikr) emegepyacia aAAd kal n AeitoupyikOTNTA TOUuG OTO pH Kai TIG AOITTEG
QUOIKOXNMIKEG 1I810TNTES TOU TPO@IUOU A TTOTOU.

2tnv depuaTikn PHOAuvon, eAAXIOTEG ToCiveg Ba pTTopoucav va d1EicdUcouV To dEPUA TTOU
AOYW TNG OOMNG TOu aTTOTEAEI ATTOTEAEOUATIKO @QPAYMO avAPECT OTOV AvOpwITTO Kal TO
mepIBaAAov. Kivduvog utrdpxel otnv €icodo Togivng (6TTwg n 1oivn Tou dvBpaka) atrd KATToIa
QOUVEXEID TOU dEPUATOG OTTWG TTI.X. éva TpaUPa Kal atrd onueia Tou dev KOAUTIToVTal aTTo
Oépua OTTWG T.X. Ta PATIA. [a TIG TTEPICOOTEPES TOEIVEG N DEPUATIKN €KBEON £XEI HEIWPEVA A
eAGXIOTA CUPTITWHATA KAl TTAPEVEPYEIEG O OXéon MeE Tnv €icodo Tng TOgivng amod Tnv
QVATIVEUOTIKA 000 1 HECW KATATTOONG.

Ocov agopd tTnv POAuvon He évean R ev yEveEl PE KATTOIO QIXUNPEO QVTIKEMEVO TToU Ba
dlatrepdoel To OEPUA, OAEG OXeDOV TOEIVEG gival dPAOTIKEG e auTd Tov TPAOTTO Xoprynong. Mia
TéTOI0 dpdon Ba eixe voOnua o0& TPOUOKPATIKA BOAOPOVIKA £TTiIBECN PEPOVWHPEVOU 1 PIKPAG
ouddag atépwyv. H éveon gite evOOUUIKA €iTe evOOPAERIO TTPOKAAEI COPAPES TTAPEVEPYEIEG OTNV

TASIoWn@ia Twv TogIVWV TToU oXETICoVTal JE PIOTPOMOKPATIA.
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6. Aviyveuon tofvwv

6.1 l'evika otolyeia peBodwv avixveuonc toélvwv

H Trapouca epyacia dev QIA0DOEEI -0UTE gival duvaTov- va KaTaypayel OAEG TIG UTTAPXOUOEG
MEBOBOUG avixveuong TOEIVIV TTOU OXETICOVTaAI JE BIOTPOPOKPATIO GAAG VO ava@EPEl EVOEIKTIKA
OPICHEVEG VIO KABE pia kaTnyopia Toéivwy .H kataypaen Twv PeBddwv avixveuong akéun Kai
yia o Togivn dev Ba prropouoe va gival TTAAPEIG AGyw Twv TTOAAWYV SIOQOPETIKWYV TEXVIKWV KAl
TWV TTAPAAAGYWYV TOUG TOOO WG TTPOG TA EPYACTNPIAKG HECT (UNXavhMaTa, avTIOpacTApIa) 0G0
KAl WG TTPOG TO akoAouBoUpevo TTPWTOKOANO. ETNITTAé oV UTTAPXEI TTAEIADA VEWV TEXVIKWV VIO
TIG oTT0iEg deV UTTAPXE! ETTAPKAG BIBAIOYpa@ia Kal eTTITTPO0BETA TEXVIKEG TTOU EQAPHOOTIKAV
ME €mMTUXiO yia TNV avixveuon udiag 1oéivng Ba ptmopoucav duvnTiKA va €QAPUOCTOUV ME
KATTOIEG TPOTTOTTOINCEIG KAI VIO TNV AViXVEUON KATTOI0G AAANG 1] AAAWV.

H xprion ommépwv avBpaka oTIg eTTIOTOAEG € BloTpopokpaTikh ekdriAwan 1o 2001, Tévioe TNV
avaykn yio APECN QviXVEUON KAl TAUTOTTOINON TWV TTOPAYyOVTWY BIOTPOPOKPATIOS atrd
TePIBAAOVTIKA deiypaTta, KaBwg kal atmd TTpooBefAnNPEVa GToPA Kal EKTOTE dOBNKE PeYAAN
BapuTtnta oTNV AvATITUEN TETOIWY CUCTANATWY.

H avixveuon Twv TolIvidv atroTeAEl hia TTpOKANGn yia dUo KUpioug Adyoug.

O TTpWTOG €ival YEVIKOG Kal agopd TTPORAAUATA-TIPOKAACEIG TTOU A@OPOUV YEVIKOTEPA TIG
MEBOBOUG avixveuong KATTOI0G ouaiag ,AOyw eVOOYEVWV TTEPIOPICHUWY KAl 0PIV TWV TEXVIKWV
Kal TEXVOAOYIWV avixveuong, OTTwg yia TTapddeiyua 1a 6pia avixveuong Twv CUOKEUWY, Ta
QTTAITOUPEVA QVTIOPACTAPIO ,TO €i60G TWV BEIYUATWY Kal TNV TTPOEPYACia TTOU ATTAITEITAI YIO va
gival kKataAAnAa yia avaiuon.

O 0eUTEPOC aYopd CUYKEKPIPEVA TIG TOLiveg TTOoUu Ba pTTopoucav va xpenoiuoTroindouv o€
BlotpopokpaTikd XTUTTNUA. KUpio TTPORANPO atroTeAel TO yeyovog OTI oI TOgiveG UTTOPED va
UTTAPXOUV HE I XWPIG TNV TTApOUCia TOU opyaviouoU TTOU TIG TTAPHyayE KAl CUVETTWG Kal TNG
YEVETIKNG TOU TTANPOQYOPIAG. ZUVETTWG N €0TIAON OTNV avixveuon dev PTTOPEI va Yivel HOVO JE
MEBOBOUC avixveuong yeveTikoU UAIKoU. Otav éxoupe Toivn ot kabapr] yop®n TTPETTEl VO
BaoioToUPE O€ QPACUOTOUETPIKEG, OVOOOAOYIKEG, XPWHOTOYPAPIKEG Kal  AEITOUPYIKEG
QOKIJACieg 1] CUVOUACHO TOUg KABOCOV 01 TOEIVEG gival OTNV KABapPr) TOUG ATTOPOVWHEVT HOPPH
oTnV TTAEIOVOTNTA TTPWTEIVES i HIKPOUOPIAKES EVWOEIS . Tnv akpir avixveuon Kal TauToTroinon
TwV BIOAOYIKWYV TOEIVWV BUOXEPAIVEI KOI TO YEYOVOG OTI OTN QUON UTTAPXOUV O€ DIOPOPETIKEG
ICOMOPYEG 1 TTAPOAAAYEG, Yia TTApAdElyua n pikivi oTto @UTO Ricinus communis uttdpxel oTa
ioopepny D kai E pe tautdxpovn TTapoudia Tng ayAouTivivng tmou gival katd 90% ouola pe 1n
pikivn. H To&ivn Tng aA\avTiaong €xel 7 D1aQOPETIKOUG TUTTOUG OAAG Kal TTEPICOOTEPOUG aTTd 40
UTTOTUTTOUG TTOU SIaQEPOUV onuavTika oTnv aAAnAouyia Twv apivoééwv. Kdatl avtioToixo
oupBaivel Kal ue TNV EVTEPOTOLiVN TOU OTAQUAOKOKKOU B TToU £€xel TTAvw attd 25 I00UopPES.

Ekté¢ améd v euaioBnoia kal Tnv €I0IKOTATA TNG WEBOdOU, Kpioiung onuaciag eivai

QVOTTAPOYWYIHNOTNTA TWV OTTOTEAECUATWY TOU OUCTHATOG AVIXVEUONG, TTOU OXETICETAI PE TNV
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ouloyn Twv Ociyudtwy, TV HETAPOPA TOug, TN OTABEPOTNTA Kal TNV TToIéTNTA TWV
avTIdpacTnPiwy TTOU  XPNOIYOTIOIOUVTAl, TWV OUVONKWY TTOCO0TIKOU KAl  TTOIOTIKOU
TTPOGOIOPICHOU KOl TWV OPiwv CPAANATWY TOU XPNOIPOTTIOIoUNEVO eEOTTAIOWOU. H AUon oTto
TPORANPG auTtd cival n TOoToTToINCN TWV PEBOdWV. [NeVIKA evw UTTAPXOUV TTOAAEG DIABETIPES
TEXVIKEG VI TNV AVixveuaon TOEIVWV Kal TNV avaAuon Toug o€ eEEIBIKEUPEVA EPYOTTHPIA, TTAPOAQ
auTd dev utTdpXel KaTTola HEBOdOG KOIVAG aTTOdOXNG OUTE WG TTPOG TNV TEXVIKA, OUTE WG TTPOG
TA PNXOVAMOTO OUTE WG TTPOG TA avTIOPACTHPIA ] YEVIKA TA XPNOIKMOTIOIOUHEVA PECA VIO TIG
TEPIOCOTEPES TOEiveEG TTOU Ba avagepBouv. EmimAéov dev uTTApxEl GUYKPIoN-Ola0TaUpwWaon
OTTOTEAEOPATWY PETOEU TWV EpyacTnpiwv 60ov apopd Tnv akpifeia kal Tnv euaiobnoia. To
TPORANUa autd TTpooéyyioe 1o TTPdypaupa EQUATOX (Establishment of Quality Assurance
for the Detection of Biological Toxins of Potential Bioterrorism Risk) & émrou peAetriOnkav
TOTOTTOINKEVOI TPOTTOI AViXVEUONG YIa PIKivn, aAAavToTogivng, VvTEPOTOLIVN OTAPUAGKOKKOU
Kal oagItogivn.

H katdotaon OuokoAeUel akOun TreEPIoadTEPO KaBOoov OTnV avixveuan TOEIVWV TTOU
OoXeTiCovTal PE PIOTPOPOKPATIO HOG VOIOPEPEI VO AVIXVEUOOUPE TO OUVOAO 1] TOUAGXIOTOV
TTOAAEG aTTd TIG TBAVEG TOEIVEG KAl JANIOTA O€ DIOQOPETIKA uTTooTpwuata ( aépag, vepo,
TPOPIUA, CWHATIKA Uypd, ETTIPAVEIES) Kal € AyVWOTN CUYKEVTPWON.

‘Evag akoun TapdyovTag TTou TTPETTEl va An@Bei uttdwiv oTnv avixveuon Twv TOEIVWV TTOU
oxetiCovtal pe TN BloTpopokpatia gival N cUAAOYRA Kal 0 XEIPIOPOG TwV delyudTwy. Ta BéuaTa
TTOU OxeTiCovtal Pe TN delypoToAnyia epIAaupBavouv 1o €idog Tou TTPog OOKIYA PECOU, TN
dladikaoia cUANOYAG, Kal TN METAPOPA delyudTwy. Agiypata aépa f vepou TTPETTEl YEVIKA va
OUYKEVTPWOOUV atmd ueydAoug OyKoug yia avixveuon XapnAwv emmédwy Tng Toivng . Ta
OciypaTa aépa TTPETTEI €TTIONG va €ival va eEAyovTal o€ éva uypo, €TTEION O TTEPICOOTEPEG
TTAOTQPOPUEG avixveuong emeéepyaaia povo uypd dciypata. H ammoTeAeopaTikOTNTA TNG
avaktnong até Sl10dIKOCIEG CUYKEVTPWONG Kal €KXUANIONG MTTOPEI va TToIKiAOuv Kal va
eTnpeddouv Opia avixveuong. To péyeBog, o apIBPOGS Kal n KATavour Tou deiyuaTog TTPETTEl va
AauBdvovtal uttéwn, KaBwg Kal 0 XPOvog Kal N PEBODdOG PETaQopPdg IBIaITEPA yIa TOUG,
(wvTavoug HIKPOOPYQVIOUOUG TTOU MTTOPEI VA ATTAITOUV CUYKEKPIPEVA TTEPIBAAAOVTIKEG Kal

dlaTPOPIKEG oUVONKeS eTIRiwanc®.

, . , Avixveuo
{\mlm Ms’tad)opa Ensgspyacta BLO})\(OVLKOT')
Selyparog belyparog belyparog napayovTa

2xNua 4. £1ddia yia avixveuon Togivng i opyaviouou Trou TTapdyel Togivn oxeTiCOpeVN YE BIOTpoPoOKpaTia.

Av Kal n TTPOETOINOCIA TV OEIYUATWY KAl N aTTod0TIKATNTA TOU KABAPIoUOU KAl ATTOOVWOong
TOUG KaBopifouv TN CUYKEVTPWON TOU BIOAOYIKOU TTAPAYOVTA, O OPICUEVEG TTEPITITWOEIG TT.X
o¢ Jia evdoTtoéivn | o€ auviTTapén Toivng PE TOV PIKPOOPYAVIONO TTapaywyrg Tng oTo idIo

26

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 18:17:32 EEST - 3.145.32.162



MEéoo, TTPETTEl va eTTIREBaIWBET N avaAuon e oupBaTikéG peBOdoUG KaAAiEpyelag. H cuuBaTiki
QViXveEUON Kal TAUTOTTOINCT Twv avBpwTTIvwy TTaBoyovwy wg eTTi To TTAsioTwy Baacifovtal o€
KaAAIEpyela o€ KATAAANAO PETO Kal BIOXNMIKT KATOTTIV avAAucon TTou SlapKei 3-7 nUEPES aAAG
O€ OPICHEVEG TTEPITITWOEIC AKOMN Kal TTAvw atrd 15 NUEPES yia va TTapEXOUV aTtoTeAéouaTa. H
KaAAIEpyEIa Kal o1 BIOXNMIKEG EETATEIG €ival agIOTOTEG aANG xpeldleTal APTIO EKTTAIOEUUEVO
avBpwTIivo duvapikd yia va ekTeAeoToUv. EmmimTAéov, dev TTapéxouv oTToTeEAéopaATO OF
TTPAYUATIKO XPOVO BACN Kal WG €K TOUTOU BEV PUTTOPEI va XPNOIMOTTOINGET OTNV TTEPIBAAAOVTIKNA

avixveuon ) o€ KATaoTACEIG TTOU XPEIGlovTal AUEDN ATTOTEAETUATA.

Tpopipa
Nepo
Aépag
‘Edagog
Oupa
Emipdveieg
Kotmrpava
AvBpwTtrog
‘Epetog
Pivika kai
PAPUYYIKA
EMIXPiopaTa
KoTtTapa kai
1oTOI

ZxNua 5. Karnyopieg S€lyUATWYV yia avixveuan ToEIVWV.

O1 TexvoAoyieg avixveuong TTou avaTrTuooovTal TTPETTEI VA €ival TOXEIES, AKPIBEIG Kal TTPETTEN
Va ETTIRERAIWVEI KATNYOPNMATIKA TNV TTAPOUCia A atmmoudia Twv Togiviyv o€ TToikiAa péoa. ‘Eva
10avikd oUOTNPA aviXveuong yia Togiveg aAAG Kal yid TOUG UTTOAOITTOUG TTAPAYOVTEG TTOU
oxetiCovTal pe PloTpodokpatia TTPETTEl va gival o€ BEon va avixveuon Twv TTapayoviwy o€
TTOAU XOPNAA CUYKEVTPWON Kal o€ BIaQOPETIKG péoa. EmTAéov OTa oUOTHAPOTA avixveuong
Ba TTpETTEl va UTTAPXEl N duvaTtoTnTa €UKOANG METAPOPAS Toug dnAadn gopnTdTNTA, Vva gival
QINIKA TTPOG TO XPAOTN Kal IKAVO VA aVIXVEUOUV TTOAAATTAOUG TTApAyovTEG KIVOUVOU KaBwg Ta
Ociypa deiypata ouxva TTePIEXOUV pIa TTOIKIAIa aTTd BOKTHPIA, 10UG Kal TOGiveS. TEAOG 16AVIKO
Ba Atav n xpnoigotroioupuevn PEBOSOG va PTTOPEI va eQapuooBel Kal  va avixveUoel TOUG
TTOPAYOVTEG €111 TOTTOU GAAG KOl O€ €PYOOTAPIA TTOU €XOUV TIEPIOPICHEVN €PYOOTNPIAKO
€EOTTAIONO. AUCTUXWG TTPOG TO TTAPWY Kavéva aTTd Ta dlaBEaiua ouoTrUaTa avixveuong dev
TTANPOi 6AQ T AVWTEPW KPITAPIA KAl N €TTIAOYR TOU KATAAANAGTEPOU ival BEPa TTPAYUATIKO TNG
KGBe TepiTTwong. TTOAWVY atmmd Ta dloBéoiya cuoTAuaTa Tmou Bacifovial oTn oUvOeEon

QVTIYOVOU - aQVTIOWHATOG.
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2TNV avixveuong PIOAOYIKWY TTOPAYOVTWY PIOTPOUOKPATIOG TTOAEPOU ETTEION EVOIQQEPE! N
TTPOANWN MIag Kpiong Kal Ol aTTAG N SIATTiIOTWON €K TWV UCTEPWY , TTEPAV TWV avOPWTTIVWV
KAIVIKWV QEIYUATWY OTTWG aipa, TTTUEAA, oupa, KOTTpava, KATT, €xouue eTTiong dciyuarta aTrd
UAIKG o€ OKOVN, dgiyuaTa Tpoipwy Kal 0daTog kal dciyuarta Tou TepiBdAAovTtog aépa. O pUTrol
TTOU UTTApXOUV OTOV a€pa, TA QVTITINKTIKA TOU qigatog, n aigoo@aipivn kar 10 DNA
AEUKOKUTTAPWY avaoTEAAOUV TNV avTidpaon TTOAUPEPAONG. ZTNV TTEPITITWAON TNG AVOOOAOYIKA
dokipn, Ta deiypata @aynTou e UWnAr TTEPIEKTIKOTATA O TTPWTEIVN Kal AITTidio aAAG Kai Ta
KOTTpava Pe uwnAd BakTnpiakd @opTio oTa deiypaTa KOTTPAVWY atmoTeAouv TTpOKANGN oTnv
avixveuon. EEaitiag autou, pia kaAf TrpogTolyacia Tou OeiypaTog €ival atmapaitntn oTa
TEPICOOTEPA ATTO TA CUCTHHOTA TTOU £XOUV QVATITUXONKE €iTE e TO VOUKAEIKS 0EU ) oUoTHPOTA
avixveuong tou Baacifovral o avTiowpaTa. H TpoeToipgacia Tou deiyuatog AaupBAavel apkeTEG
WPES £WG Kal NUEPES, avAAOYQ PE TA TUTTOTTOINMEVA TTPWTOKOAAG KAl ouxvda &gv PtTopouv va
TTPAYMATOTTOINBO0UV €11 TOTTOU. ZTNV TTEPITTTWON TwV BaKTNEISiWY TTOU TTAPAYOUV TIG TOEIVEG,
TIG TTEPIOOOTEPEG POPEG Tou OceiypaTtog TTou AapPBaverar amd 1o onueio eAéyxou eival

OKOTAAANAO Vyia TIG OUVOAKESG KAAAIEPYEIQG.

6.2 KUplec uebodol avixveuonc toélvwv

2€ YEVIKEG YPAMMPEG ONUEPA Ol TEXVOAOYIEG avixveuong TagivououvTal OTIG €EAG KATNYOPIES

XWpPIg Ta dIakpITIKG pla KaTnyoploTroinong va gival ekdBapa:

6.2.1 Aokluaoieg o€ mMelpopATOlWA.

2TIG OUYKeKpIEveG pEBOBOUG n Toivn xopnyeiTal og TTEIpaPaTdélwa TTou ouvhBwg eival
TTovTiKia (mouse bioassay — MBA) , o€ OpIOCUEVEG TTEPITITWOEIS KOUVEAIQ Kal OTTaviwg TTAéov
avwTépa BNAACTIKG OTTWG TTiBnKol. MeTd TNV xopAynon TTou ouviBwg YiveTal e éveon 1 Pe
AN TPpoPnG 1 uypou deiypatog, HEAETATAI TO TTOOOOTO BvNOINOTNTA TOUG , O XPOVOG OTOV
OTTOI0 AUTH ETTEPYETAI OAAG KOl T EMPAVICOUEVO CUUTITWHATA KAl ETTITTAEOV OUXVA aKOAOUBET
I0TOAOYIKG €&€Taon. Kuplo oToixeio otnv u€Bodo autn gival n eupeon Tou LDso 1) n cUuOXETION
ME YyVwoTO LDsp oTE VA UTTOPECOUNE VA TTPOCSIoPICOUNE O€ TTola Togivn avagepouaoTe ( o€
OuvOUOOWO HE TNV CUPTITWHaATOAoyia oTa TreipapaTélwa Kal TIC TTPOKANBEvTeG BAGPReC o€
I0TOUG Kal Opyava) Kal TToId N OUYKEVTPWON TNG TTPOOEYYIOTIKA OTO XOPNYOUUEVO TTPOG
egétaon &eiypa. Ta MBA BewpouvTav 0 «xpucdg kavovag» (golden standard) otnv avixveuon
Kal Tov TTPoCdI0PIoHO TWV TOEIVWV KAl XPNOIJOTToIoUvTal 0w Kal TTOAAEG OekaeTieg. H Tdon Ta
TeAeUTaia XPOVvIa gival o TTEPIOPICHOS TWV SOKIPACIWY O€ TreipapaTélwa yia Bionbikoug Adyoug
aAAG kai O10TI o1 uEBodOI auToi gival daTravnpoi, aTtaiTeital xpron JeydAou apiBuou (wwy , Ta
TARPN atroTeAéopaTa XpeldlovTal PEPES yia va egayxBouv kal dev UTTApXEl PEYAAN akpiBeia

KUpPiwg O0TnNV TTOCOTIKOTTOINON TOUG.
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6.2.2 AOKLUAGCIEG O€ OELPEC KUTTAPWVY 1] LOTWV.

2TIG OUYKEKPIUEVEG BOKIPOOTIEG XPNOIMOTIOIOUVTAI KUTTOPA 1) I0TOI TTOU €XOUV ATTOPOVWOEI
a1md Opyava TTOAUKUTTAPWY Opyaviopwy cuvhbwg BnAacTikwy (1m.X. VERO kUTTOpa TOU
TPAcIvou a@pIKAvikou TTIBAKoU), €xouv KaAANEpynBei o€ KaTAAANAo Bpemmikd pEoo Kal
BpiokovTal KATW atmd eAeyxOpeveG ouvlnkes (Bepuokpacia, TTieon, akTIVOBOAia, avaloyia
oguyovou-0ioeidiou Tou AvBpaKa KATT) (WOTE va TTPOCOMOIAZETAl N AEITOUPYia TOUG Gav va
BpiokovTal og {wvTtavd opyavioud. ZTa CUYKEKPIPEVO KUTTOPA 1 1I0TOUG €I0AYETAI TO TTPOG
MEAETN Oceiyua TTou TTEPIEXEl 1 €ival UTTOTITO OTI TTEPIEXEI TOLivn Kal TTaPATNPOUVTAl KUPIWG
MIKPOOKOTTIKG (TT.X. AfWn @wToypa@iwyv avd Kabopiopéva XPOVIKG OIaoTAUATA) Kal JE
QWTOUETPIKEG PEBGDOUG (TT.X. KUTTAPOMETPIO PONG) ,PaIivOUEVA KUTTOPIKAG OTTOTITWONG,
HOPQ@OAOYIKWY OAAOYWYV £KPPOONG CUYKEKPILEVWV TTPWTEIVWV 1] GAAWY BEIKTWY , IOTOAOYIKEG
aAAolwaoelg, Kabwg Kal TO XPOVIKO OIGCTNUG Kal Ol CUYKEVTPWOEIG Tou OtiyuaTtog TTou
TpoKaAOUV T TIPOG MEAETN xapakTtnpioTikd. ‘Etor avaAvoviag T1a  Oedopéva  Twv
QTTOTEAEOPATWY ETIDIWKETAI TTOIOTIKA KAl KOTA TO duvaTOV TTOCOTIKI) avaAuon TnG Togivng Tou
OciypaTog. H dokipaoieg o€ OeIpéG KUTTAPWV 1) I0TWYV £XOUV TO TTAEOVEKTNUA OTI BEV ATTAITOUV
™ Bavatwon Kal Tov Bacaviopd {Wwwv, PTTOPOUNE VO €XOUME TTEPIOOOTEPES AVAAUCEIG Kal
ETTIKEVTPWON OE OUYKEKPIMEVA XAPOKTNPIOTIKA OUYKEKPIMEVWY  KUTTAPWY 1 10TWV.
MelovekTiuaTta Kupiwg e€ival 6Tl aTTaITOUVTOI OUYKEKPIPEVEG OUVONAKES Kal KATAAANAG
EKTTAIOEUPEVO TTPOCWTTIKO YIa TNV dIECaywyr] TWV TTEIPAPATWY, Kol €dW TA ATTOTEAEOPATA eV
AauBavovtal Gueca Kai eMTTAEOV €ival BUTKOAN n TTIAOYA TwV KATAAANAWY KUTTAPWY 1 1I0TWV
o€ AyvwoTo deiypa yiati dev aAANAoeMIOPOUV OAEG OI TOEiVEG [E TOV iBI0 TPOTTO OE OAA Ta €idN

KUTTAPWV 1] 1I0TWV.

6.2.3 AOKLUAGC(EG aviXVELONC YEVETIKOU UALKOU

KUplog ekTTpdowWTTOG TNG Katnyopiag auThg ival ol dokipacieg PCR (aAucidwTr avTidpacon
moAupepdong). H PCR Eivar pia péBodog Bloxnueiag kai gopiakng ProAoyiag yia tnv
atmmouévwaon Kal TOV TTOAAQTTAQCI00UO Miag aAAnAouyiag DNA, MEOW
NG evQUMIKAG avatTapaywyns Tou DNA xwpig mn xprion {wvtavwy pikpoopyaviopwy. H PCR
gival pia in vitro u€6odog Kal YTTopEi va TTPayPaTOTTOINBEN XWpPIg TTEPIOPICHOUG OTN JOoPPN Tou
xpnoiuotroioupevou DNA. ‘Evag mmARpng kUkAog piag PCR avtidpaong mepiAaufaver Tpia
oTadia Ta oTroia dloPKOUV CUYKEKPIYEVA XPOVIKG SIaoTANATA Kal YivovTal o€ KaBoplouévn
Bepuokpaaoia, Tnv amrodidtagn Tou DNA (denaturation), Tnv TTPOCOPUOYI TWV EKKIVNTWV OTO
DNA ekpayeio (annealing) kal Tnv e€muAKuvon Twv ekkivnTtwy (extension). H PCR eivai
eCaIpeTIKG  €TTIAEKTIKN) Kal euaioBntn HpéBodOg, €xel duvardTnTa avixveuong Kal €vog
pMovo DNA popiou o€ éva peiyga Kal otnv BIOTPOPOKPATia PTTOPEl va xpnoigoTroinBei yia
avixveuon TogIVWV £UUECA PHECW TNG avixveuong OTo TTPog e&ETaon deiyua YEVETIKOU UAIKOU

TOU HIKpoopyaviouou TTou TIG Trapdyel. H PCR kai o1 rTapaAlayég Tng 61Twg n real time per av
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https://el.wikipedia.org/wiki/%CE%92%CE%B9%CE%BF%CF%87%CE%B7%CE%BC%CE%B5%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9C%CE%BF%CF%81%CE%B9%CE%B1%CE%BA%CE%AE_%CE%92%CE%B9%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
https://el.wikipedia.org/wiki/DNA
https://el.wikipedia.org/wiki/%CE%88%CE%BD%CE%B6%CF%85%CE%BC%CE%BF
https://el.wikipedia.org/wiki/In_vitro

Kal u1ropoulv  va avixveuoel >10 pikpoopyaviopoug avd Oeiyya O&gv utropouv  va
XPNOIUOTTOINBOUV O€ TTEPITITWOEIG TTOU £X0OUNE KaBapr atTopovwuévn Togivn Kabwg auTr gival
TPWTEIVN 1 MIKPOUOPIOKA opyavikh évwan Tou Oev TTEPIAAPPBAvVEl YEVETIKO UAIKO Twv
OPYQVIOUWYV TTOU TNV Trapdyouv. EmITAéov atraiteital KATAAANAN TTpOETOIMATia TOU TTPOG
MEAETN BEIYMATOG WOTE APEVOG VA PNV EPTTOBIOTEN N TTOPEia TNG aAvTidpAong atTd OUCiEg TToU
TNV PTTAOKAPOUV (TT.X. QvTITINKTIKA, DNA AEUKOKUTTAPWYV) KAl AQETEPOU VIO VA ATTOKAEIOTEN
EMMPOAUVON TOu OEiyuaTog TTOU EVOEXETAI va BWOEl WEUDEG BETIKO atToTEAECUA. AKOUN £va
MEIOVEKTNHA TwV TeEXVoAoyiwv PCR cival 611 Ta TpoidvTa Toug dev UTTopoUV va atmoBnkKeuTouv
Kl VO UTTOOTOUV TrEPETAipw avaAuon. TéEAog Adyw Tng e€eidikeupévng Asitoupyiag TnGg PCR e
XPNonN KATAAANAWV EKKIVNTWV €1I8IKWV YIa CUYKEKPIUEVN YEVETIKA aAAnAouxia gival BUCKOAA N
XPNoN TNG yia avixveuon TTOANATTAWY TOEIVWV PECW UTTOAEIMPATWY YEVETIKOU UAIKOU TWvV

OPYQVIOUWV TTOU TIG TTAPAyouV.

6.2.4 Avoooloyikec uebodol avixveuong

O1 10&iveg aAAG Kal PIKPOOPYAVICHOI A TUAHATA OPYAVIOUWY TTOU TIG TTAPAyouV, €XOUV TNV
1I010TNTA VA TTPOKOAECOUV QVOCOQTIOKPIoN Kal £T01 OpOUV OTOV Opyavioud wg avTiyova. Tnv
1I016TNTA auTr] eKPETAAAEUOVTOI Ol AVOOOAOYIKEG doKipaaoieg TTou Paaifovral oTn oUvoeon
QVTIYOVOU -QVTIOWHOTOG Kal £X0UV JEYAAN 6e1dikeuon KaBOoov Ta avTiyova OTTwG Ol TOGIVES
EVWVOVTAI JUE OUYKEKPIPEVA HOPPOAOYIKA AVTICWHATA.

ELISA

KUpiog avTITTpOOWTTOG TwV aVOOOAOYIKWY SOKIJOoIWV gival n gival Bioxnuikn péEBodog
avixveuong Tng TTapouaciag evog avTIOWPATOG (OTNV GUYKEKPIPEVN TTEPITITWON TNG TOgivNg) O€
éva ociypa ELISA (Enzyme-linked Immunosorbent Assay).21n ouykekpipévn uEB0d0, apxIKd,
éva avTiowua TTPooKoAAGTal TTdvw o€ pia aTaBepr) em@davela, YETA TTPoaTiOeTal TO Ociyua
MEOO OTO OTIOI0 TTEPIEXETAI TO €MOUMUNTO avTiyovo Kal  YiveTal TTpOodeCn avTIyOVOuU-
QVTICWMOTOG. Katomv, TTpooTifeTal avTiowpa TTou  aviXvelsl To  avTiyovo. AKOAoOuBEei
TTOCOTIKOTTOINGN HWE TNV XPAON €vOg ev{UUoU TToU deauEUETal EUPECA PE TO oUPTTAOKO. ETTEiTa
TTPOCTIOETAI UTTOOTPWHA Kal YiveTal evCUMIKA avTidpaaon TTou divel £yXPwHOo GUPTIAOKO TO OTTOI0
oTn ouvéxela PeTpiETal. H évraon Tou wTog gival avaAoyn YE TNV CUYKEVTPWON TOU BIOUOPIoU
Tou peAeTaTal. O1 didgopeg TeXVIKEG TG HEBGdoU ELISA , xpnoipgoTroiolvTal yid TTOCOTIKA
OTTWG Kal yia TToIoTIK) avdAucn. H TTo00TIK avdAuon oTnpietal otn péTPNON NG
atmoppPOPnonG Tou deiyuaTog Kal ot oUyKPIoN QUTAG ME Mia TTPOTUTIN KAPTTUAN (YPAQIKN
TTapdoTacn) , WOTE va TTPOCBIOPICTEI N CUYKEVTPWON TOU AVTIYOVOU [ TOU QVTICWHOTOS TOU
Ociypatog. H troloTik avAAuon pag TTapéxel evoOEigelg yia Ty UTTapgn apvnTikou 1) BeTikou
atroTeAEOPATOG OTO Oeiyua.

H ELISA kai o tapaAlayég Tng XpnoligoTrolouvTal €UpEéwg OTNV  aviXveuon Kai

TTOCOTIKOTTOINGN TwV TOEIVWYV, KAEIDI 0TN CUYKeKPIPEVN MEBOSO gival n eUpeon Tou KATAAANAou
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https://el.wikipedia.org/wiki/%CE%91%CE%BD%CF%84%CE%AF%CF%83%CF%89%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%BD%CF%84%CE%B9%CE%B3%CF%8C%CE%BD%CE%BF

QVTICWHOTOG WOTE va TTpoodedel pe TNV Togivn Kal va oTro@euxBei Wweudég apvnTikod
aTroTéEAECUA. AKOUN TTPOKANGN aTTOTEAEI N TTPOCOAKN TTOAAWYV BIOPOPETIKWY AVTICWHATWY C€
KAaTAAANAEG CUYKEVTPWOEIS YIa avixveuon Tng Toivng o€ ayvwaoTo dOeiyua.

H dokiyacieg mou Baciovral oe auvdeon avTiyovou-avTIoCWPATOS dev TrepiopiovTal aTnv
TEXVIKA Kal TIG TTapaAAayég TIg ELISA kal utrdpyel TTANBWPa €Qapuoywy Kal TNV KAtnyopia

Twv Bloaicbntripwv.

DELFIA

H DELFIA (dissociation-enhanced lanthanide fluorescence immunoassay),civai pia TexvoAoyia
METPNONG éviaong @BopIoHoU PE Xpovikr avaAuon (time-resolved fluorescence -TRF). Ol
ookiyaaieg DELFIA oxedidlovTal yia va avixvelouv Tnv TTapouaia Jiag évwong 1 logopiou Pe
N XpAon avtidpacTnpiwv TTou £Xouv onuavBei pe xnAikd AavBavidio, diaxwpifovtag 1o un
deopeupévo avTIdpaoThplo xpnolyoTrolwvtag oTddia éktrAuong. Or dokipaoieg DELFIA eival
EUENIKTEG, OUMPBATEG PE IO TTOIKIAIG CUOKEUWY avAyvwaong TTAAKWY Kal KaBwg TTpoKeITal yia
TeExvoAoyia TTAucipatog, e€ivar cupfaTtéc PE TOUG TTEPICOOTEPOUG TUTTOUG OelydaTwy. H
TexvoAoyia BacileTal oTov @BopIoud Twv XNAIKWY evwoewv AavBavidwv (EupwTrio, Zaudpio
Kal TépPio). O xpdvog peiwong OoPIoHOU AUTWY TWV EVWOEWV Eival TTOAU HeYaAUTEPOG aTTO
Ta TTAPAdOCIOKA  PBOPOPOPA, ETTITPETTOVTAG OTTOTEAECHATIKI] XpHon TNG TTPOCWPIVAG
avaAuong yia Tn ueiwon Tou auto@Bopifoviog uttoBdBpou. H peydAn petatotmion Stokes
(Slopopd peTall Twv KUPATWY PAKOUG OIEYEPONG KAl EKTTOMTIAG) KAl Ol OTEVEG KOPUQPEG
EKTTOMTTWY CUMPBAGAAOUV oTnv auénon Tou Adyou onuatog Tpog B6pufo. H euaiobnoia
augavetal Trepaitépw Adyw TnNG apxng g didoTaong-evioxuong: To XNAIKG AavBavidio
dlaxwpiceTal Kal oxXnUaTi¢eTal éva véo €vCupo UWNARG @BoPIoPOU O€ TTPOOTATEUTIKO HUKNAIOKO
O16Aupa. ZuotruaTta DELFIA €xouv xpnoipoTtroin®ei yia avixveuon BoNT, SEB kai Tou E.coli
0157:H7.

XMAP

H texvoloyia xXMAP 1Tapouciddel opoldtnTeg e Tnv sandwitch ELISA kai £xel oToixeia amo tnv
KUTTapouETpia pong. MAAIoTa uttdpxel (dN eUTTOoPIKG KIT yia TauTdxpovn avixveuon BoNT, SEB
kKal RT, Edw 10 avriowpa yia Tnv déopeuon Tng T1o&ivng eival eTMKAAUPPEVO ETTAVW OTNV
em@Avela evog o@aipidiou TToOAuoTUpEviou Kal OxI 0€ MIKPOTTAOKiSIa. AuTd Ta Oo@aipidia
uttoBd&ANovTal o€ eTTEEEpyania KaTd T didpkeia Tng dokipaaiag kai dlaxwpiovtal yia avaAuon
MEOW KUTTAPOMETPIAG pong. Ta MIKPOOQAIPidIa £XOUV OUYKEKPIMEVO @QACHO EKTTOMUTIAG
OKTIVOBOAIOG Kal XpwHaTikKé KwOIKOTToIoUVTal € dIa@opeTIKA OUVOAQ TTOU WTTOpoUV va
TautoTroiNBoUlv atd Tov avaAuTr] .Kabwg kdbe TUTTog a@aipidiwy UTTopEl va emonuavesei pe
OIAPOPETIKA QVTIOCWHATA QUTA N €TMIOHPAvVon TTPETTEI TTOAMOTTAEG AVAAUOEIG TTOU EKTEAOUVTOI
Tautoxpova. Ta pikpooaipidia Bpiokovtal oe diGAupa oe 6An T didpkeia NG avaAuong,

EMTPETTOVTAG £TOI UYPH DECUEUCT TOU OTOXOU Kal dIaXWPICUO QACUOTOOKOTTIKA aTTd éva SITTAG
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ovuoTnpa avixveuong Aéiep. To A€ICep avixveuel TN OIEYEPON TWV ECWTEPIKWY XPWOEWV TWV
MIKpOC@aIPISiwy KAl TWV XPWOTIKWY -HapTUpwV TwV TUXOV deopeuuévwy oTOXwy. H évtaon

TOU ONUATOoG gival avaAoyn PE TNV TTO0OTNTA TOU OTOXOU.

Qopntd  ocucthuaTa  avoooxpwpatoypadiag  TAeuplkng  ponG  (Lateral  Flow)

O1 @opnTéC OUOKEUEG TTAEUPIKNG PONG, €XOUV avaTiTuxBei Kupiwg yia dueon €1 TOTTOU
O1dyvwan, aAA& uTTopEi €TTioNG va gival XpAOIKES YIa KAIVIKA €pyaoTnpIakn xprion. AtmoteAouv
doKiyaaoieg piag xpnong, pe Bdaon avoooxpwpaToypa@ikéG  OoKIuacieg, divoviag opatd,
Eyxpwua TeAIKA TTpoidvTa Tou emBeBaiwvouv f atrokAgiouv Tnv UTTapén Tou TTapdyovta
Blotpopokpatiag. To oclUoTnua PacifeTal OTA AVTICWUATA ETTIKAAUPPEVA PE KUTTAPIVN 1
MePBPAvVN Kal xpnoipoTrolei SuvAauelg porig Adyw Tou TPIX0EI®oUg GaIvopEévou yia TV EKAouon
QVTIYOVWYV ETTICNHACHEVWY UE KOAAOEIBN XPUOO, I XPWHATIOHEVA PIKPOOW HATIOIO culeuyéva
ME QVTICWHOTA OTNV Uypn QAcn. OETIKO ATTOTEAECOUA ETTITUYXAVETAI PE Tn OECUEUCT TOU
ONUACHEVO GUPTTIAOKO avTIyOVOU-QVTIOWHOTOG HYE éva OeUTEPO, aKivnTo avTiowua (cuvABwg
Kateubuvopevo Katd TnG avoooo@alpivng G) .ZTa OUCTAPATO QUTA UTTAPXEl MIO YPOUMN
eAéyxou (control line) TTou gival TO  apvnTIKO ATTOTEAECHA Kal avaAoya av €Xoupe BeTIKO N
apvnTIKO dciyua gugavifetal i dev eu@avifeTal avTioToixa Pia akoun ypapun dokiung (test
line) . Av kal auTd TO €id0¢ Twv avaAloewy gival EUKOAEG KAl YPAYOPESG OTNV  €KTEAEDN, OEV
gival TTOAU euaiocBbnTteg Kal divouv TTEPIOOOTEPA WeUdwWG BeTIKG atroTeAéopara. EvtouTolg,
MTTOPEI va gival XProIYES yIa Taxeia apxIKA €¢€Taon deiypata yia TNV TTapoucia BIOAOYIKWY
TTaPAYOVTWY, Kol KABE BeTIKO atroTéAeopa TTPETTEl va eTIRBERAIWOET aTTd AAAEG BOKIPES, OTTWG
n PCR. YTrdpxouv €uTTOPIKA BIABECINEG OUCKEUEG TTAEUPIKNG PONG TTOU avaTtrTuxdnkav yia
TéTOI0UG BIoAoyikoUg TTapdyovTeg 6TTwg Bacillus anthracis, Clostridium botulinum kai apketég

Togiveg, OTTWG N PIKiVN KAl N OTOQUAOKOKKIKH evTepoToéivn B.

6.2.5 OaoUATOOKOTUKES AVAAUTIKEG pEBOSOL

Edw €xoupe avAaAuon Tou OciyhdaTog aTrd  QACHOTOYPAQPOUG, OTTWG O  KAAOIKOG
QaopaToypdeog ualag (mass spectrometer MS) .H @acuaropeTpia padag eivar pia euaiobntn
TEXVIKA YIO TOV TTOIOTIKO KaI TTOCOTIKO TTPOOSIOPICHS XNUIKWY EVWOEWV OTTWG Ol TOEIVES Kal Ol
BiodeikTeg (17.X. Bpavopata mpwteivwy, DNA, 16s RNA, oAiyooakxapiteg ,uopia Kal JopIokd
Bpavoparta xaunAou popiakou Bapoug OTTWG GWOEOAITTIOIA ] HEBUAECTEPEG AITTAPWYV OEEWV) .
H @aouatookoTria palwv. Bacifetar oTov dIaXwpIoud Twv Palwy QOPTICHEVWY CWHATIOIWY
(KUPiWG KATIOVTWVY) a@ouU €XEl IOVTIOTEI N TTPOG PEAETN oudia Pe KATAAANAO 10vTIOTH OTTWG O
ESI (electrospray ionization) pe tnv BorBsia KatdAANANG diaTagng (PayvnTikr], TETPATTOAOU,
XPOVOU TITAONG) Kal TNV EUPECN TNG AVTIOTOIXIAG TWV hAWY TwV AdPBaAVOoPEVWY IGVTWY PE TNV
doun TG TPddpoung évwong. H avTtioToixia auth TTpoUTToBETel TNV yvwaon Twv diadIKaoIwv

IOVIOMOU Kai ETTITTAEOV TOU Nxaviopou TnG TBavhg Bpaucuartotroinong Twyv 16vTwy. Mépav Tou
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KAQOIKOU @acouatoypd@ou pddag KatdAANAo yia Tnv avixveuon Kal TAUTOTToiNon TOgIVWV Kal
MIKPOOPYQVIOHWY TTOU TIG TTapdyouv ival n vedTepn Texvoloyia MALDI (Matrix-assisted laser
desorption/ionization) pe avaAutég time-of-flight (TOF) kai ion trap ,ueydAog apiBudg
EMOTNUOVWY Bewpei TNV TEXVoAoyia 1ovTiopou MALDI Tov KaAUTEPO TPOTIO yIa aviXveuon-
TAUTOTTOINON TTPWTEIVWV OTTWG €ival KAl N TTAEloWN@ia Twv TOEIVWYV. YTTAPXOUV TTOAAEG TEXVIKEG
Kal TTapaAAayég otnv gaopartoypagia padwv (1m.X. DART (direct analysisin real time) MS,
surface-enhanced laser desorption/ionization (SELDI)-MS, Endopep-MS) kai o¢ TTOAAEQ
TTEPITITWOEIG Ol PACHUATOYPAPOI Eival TIPOCKOAANUEVOI OE NXAVAUATA XpwHaToypagiag 6Trou
KaBapifel To Ociyya Kol £TO1 €ival EUKOAOTEPOG O €EVTOTTIONOG TNG TOgivng, OTIG TOgiveg
XPNOIUOTIOIEITAI UYPr XpwuaToypagia KaBdoov auTég Oev gival TITNTIKEG OTNV HOPIAKY TOUG
Mop@n. EmiTAéov uttdpxouv Kal culeuypévol @aopatoypdeol duo otadiwv MS/MS kai xprion
NG TeEXVIKAG Selected reaction monitoring (SRM).O1 @acuatoypa@ikég uéBodor divouv
oTToTEAEOPOTA PE MEYAAN akpifela Kal PTTOPOUV va aviXveUOOUV aKOWn Kal Wiydota
OIAPOPETIKWY TOEIVWV Kal aTTOTEAOUV TNV pEBODO ETTIAOYAG O€ epyacTnpiakég avaAuoelg. Kupia
MEIOVEKTNUA TOUG €ival TO KOOTOG N TTOAUTTAOKOTNTA KAl TO HEYEBOG TOU HNXAVOAOYIKOU
€EOTTAIOPOU Kal TO OTI ATTAITEITAI £EEIDIKEUPEVO KOl EUTTEIPO ETTIOTNUOVIKG TTPOCWTTIKG yIdA TN
XPNon Toug Kai TV opBn e€aywyn Twv atmoTeAeoudTwy. ETITTALOV pelovEKTNUO aTToTEAE OTI O€
OPKETEG TTEPITITWOEIG TTEPIBAAAOVTIKA ] KAIVIKG O€iydaTa aTTaITouv KaBapioud T.X. ME XPAoN
UYypPAG Xpwuartoypagiog KaBooov oTnv apXIKh Toug pop®r divouv apketd B6pufo Kal

duoxepaivouv TNV avayvwpeion Twv BIOSEIKTWY TS Togivng!t.

6.2.6 Bloalobntrpeg (biosensors)

BioaioBntipag €ivar évag autdvopog aloBntApag IKavog va  TTOPEXEl TTOOOTIKEG N
NUITTOOOTIKEG TTANPOPOPIEG XPNOIUOTIOIWVTAG VO OTOIXEIO PBIOAOYIKAG avayvwpiong TTou
BpiokeTtal og dueon xwpik €ma@n Ye éva KATAAANAO peTaAAGKTn .O1 BloaicBntApeg eival
QVOAUTIKEG DIOTAEEIG TTOU ATTOTEAEITAI ATTO £va BIOCTOIXEIO £va HETAAAAKTN TTOU PETATPETTEI Hia
BloAoyikn A BloxnNUIKA avayvwpior TOU UTTOOTPWHATOG (avaAUlTn) o€ NAEKTPIKO Ofua. ZuvrBwg
oToUG BloaioBnTApeg wg oToixeio BIOAOYIKAG avayvwpiong XPnoIJoTrolgiTal éva €viuuo
(evQuuikoi Bloaiodntipeg) 1 PioAoyikoi uttodoxeic OTTwG avTiIowPaTa, KUTToPad, 10TOI
(BroaicBnTPEG OUYYEVEIQG), ETTITTAEOV UTTAPYXOUV Kal OUVOETIKOI uTTod0XEIG. To BlocToIXEIO TWV
TTEPICCOTEPWY PBloaigcBNTAPWY €ival aKIVNTOTTOINKEVO TTAVW O€ PEUBPAvN 1 Yéoa a€ YEAN £T01,
WOTE TO BIOOTOIXEIO VO KPATIETAI O OTEVH ETTAQH ME TO HETAAAGKTN .O PETAAANGKTNG UTTOPE va
gival NAEKTPOXNMIKOG, OTTTIKOG, TTIECONAEKTPIKOG, BEPHOUETPIKOG, HayVNTIKOG , MIKPOUNXAVIKOG
Il aKouoTIKOG. To TTapayOuevo avoAuTiké CApa gival ammoTéAeoua Bloavayvwpiong, dnAadn
EKAEKTIKAG  aAAnAemmidpaocng Tou PioAoyikoUu TTapdyovia  avixveuong  (TTap&yovTog
Bioavayvwpiong) e TNV Tpoadlopi{OPEVN OUGIa OTNV TTPOKEIPEVN TTEPITITWON TNV Togivn.

KdTtw a1rd TNV YEVIKA TTEPIYPAPR TwV BloaiodBnNTApwY UTTAPXEl TTAEIAOO XPNOIMOTTOIOUUEVWV

MEBODWY, TEXVIKWYV Kal TeXVOAOyIwv. IdiaiTepo evdla@épov OTNV aviXveuon Twv TogIVwV
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Tapouaiddouv ol BloaioBnTApeg TTou oTo BlooToixeio Pacifovial oe ouvdeon Toivng ME
avTiowpa N anTapepég (Kupiwg ouvBeTikwy TETTIOIWY) Kai o1 BloaiodnTripeg SPR (surface
plasmon resonance).

O1 BioaioBntpeg atTroteAoUV TO PEAAOV OTNV avixveuon Twv TOLIVWV TTOU OXETICOVTal WE
BioTpopokpartia Kal TTPOCTTABEIag YivovTal WOTE VA UTTAPEE! EPTTOPIKA DIABECIUEG OUOKEUEG
uwnAn suaiobnoiag, HEYGAN eKAEKTIKOTNTOG, KAAR £TTAVAANWIUOTNTOG KAl aKPiBEIag, Taxeiog
ammokpiong, uwnAfl  aglomoTiog  ,JeydAou  €0poug  avixveuong  Kal  TTOAAATTAWV
TOEIVWV ,IKAVOTTOINTIKAG didpkelag Cwng , duvardTnTa €TTAVAXPENOIYOTIOINONG, XAMNAG
KOOTOUG, avegapTnoiag atmokpIong OTmO QUOIKEG Kal XNMIKEG WETABOAEG , @OpPNTOTNTAG,
duvaToTNTA TTOPAPETPOTIOINCONG KAl €I0AyWYNG TTPOG AViXVEUOTN VEWV 1| TPOTTOTTOINUEVWV

TOEIVWV.

6.2.7 2UVOUOOTIKEC-KAULVOTOUEC TEXVLKEG

O1 epeuvnTég Oev TEPIOPICOVTAl OTNV QTTOUOVWHMEVN XPHON TWV OQVWTEPW TEXVIKWY Kal
UTTAPYXOUV KaIVOTOUOI HEBODOI OUVOUAOUOU TOUG UE €loaywyr Kal VEwv TexvoAloyiwv ETol
OTOUG BIoaicONTAPES XPNOIKOTTOIOUV TEXVIKEG GUVOEONG AVTIYOVOU-QVTICWHATOG davEIOUEVN
otoixeia amdé Tnv  ELISA 6mmwg o1 aioBntipeg Surface plasmon resonance- SPR. AAAo
Tapddelyua gival n immune PCR 61Tou xpnoiyoTrololvTal avTICWHATA TTOU TTPOCOEVOUV OTIG
TOgiveg Kal xpnoigoTrololvTal KoppaTia DNA wg deikteg (markers). Eva TeAeuTtaio Trapddeiyua
gival n xpjon MALDI-TOF/MS o¢ payvnTikd cwpaTtidla ota oTroia €ival cufeuypéva Ta
QVTICWHOTA TTOU TTPOCOEVOVTAI OTIG TTPOG PEAETN TOEivVES. Me Tn Xprion CUVOUAOTIKWY TEXVIKWY
EMMOIWKETAI VO oUVOUAOTOUV OGO TO dUVATOV TTEPICOOTEPA TTAEOVEKTANATA TIG KABE peBOSOoU
o€ Jia véa emOIWKOVTAG MEIWON Tou XpOvou avixveuong, augnon Tng euaiobnaoiag kai Tng
QVOTTAPOYWYIKNOTNTAG TOU ATTOTEAEOUATOG , AViXVEUON TTOAAATTIAWY TOGIVWV O€ BIOPOPETIKES

OUYKEVTPWOEIG KAl aTTd BIaQOoPETIKOU TUTTOU BEiyHaTA KAl KON Kol ¢opnToTNTA.
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MAPOYZIAZH TO=ZINQN

7. TOZINH ANOPAKA (AT)

7.1 lotopka dedopéva:

O avBpakag éxel TTAOUCIO 1I0TOPIKG TTAPEABOV HE TIG TTPWTEG AVAPOPES YIA TV aoBévela TTou
TPOKaAEl va TrpoépxovTal amd Tnv apxaia EAAGda, tnv Pwun tnv Aiyutto kai Tnv
Meootrotapia. O ImrmokpdTtng (5% aiwvag 1.X.) €iofyaye 10 Ovopa «dvBpakag» yia va
XOpaKTNPioel TNV aoBéveIa TTOU TTPOKAAOUCE TO XOPAKTNPIOTIKO avBpaki Xpwua aTIG TTANYES
Tou &¢puartog MiBavoAoyeital 0TI 0TV €1TOoX Tou Mwuor] , N ékTn Ao TIG OEKA TTANYEG TOU
®apaw olpewva pe TNV Tepypar g MaAaidg AiaBrikng agopoloe TRV acBévela Tou
avBpaka .EmimAéov avagopég €xoune otnv HAIGda tou Opnpou 10 700 1m.X aAAG Kal o€
Toijuata Tou Pwuaiou Bipyidiou. ‘Exel mpoTtaBei 6T n acBéveia Tou AvBpaka WTTOpPEi va
ouvéBalAe oTnv TITwon TG Pwung*2.

H 1Tpwtn KAIVIKA TTEPIYpa®r TNG aoBéveiag Tou avBpaka £yive atrd Tov Maret 101752 kai Tov
Fournier To 1769. Evtamikd o BAKIAOG Tou AvOpaka PEAETONKE atrd Tov BakTnpioAdyo Robert
Koch 1o 1877 pe amotéAeopa 1a AoV yVvwoTd w¢ Kpitipia Tou Kox TTou ag@opolv TIg
TTPOUTTOBETEIG TTOU TTPETTEI VA I0XUOUV YIa va gival hia acBéveia petadorTikr). To 1881 o Maotép
TTOPOAOKEUAOoE TO TPWTO Trelpauatikd €uBOANo katd Tou dAvBpaka ot Cfwa. To 1944
XPNOIUOTTOINBNKE N TTEVIKIAIVN TTOU €ixe avakaAugBei To 1928 yia Bepatreia atmd Tnv acBéveia
TOoUu avBpaka kal To 1950 TTapaocKeUAOTNKE TO TTPWTO EUPOAIO yia Tov AvBpwTTO.

E&ioou TTAoUoIa 10TOPIKO £XEI KAl N Xprion Tou dvBpaka wg BioAoyiko 61TAo. H TpwTn £TTiBeon
ME OKOTTIUN atreAeuBépwaon avBpaka kataypd@nke Katd Tn dIGPKEIA TOU TTPWTOU TTAYKOCOHiouU
TToAéuouU TO 1914-1918 o€ (Wwa atrd aveEAPTNTOUS TIPOPNBEUTES TTPOG TIG CUMMAXIKEG OUVAUEIG.

To 1932 n laTrwvia utrd TNV €TTOTITEIA TOU OTPATNYOU Kai BakTnpioAdyou Shird Ishii {ekivnoe
va KaANigpyei BAKIAOG AvOpaka Kal va TreipapaTieTal yia Xpon wgs BioAoyikéd 61TAo otnv utrd
kKatox meploxf NG MavTfoupiag. 21a TTAdioIa TwWv TTEIPAPdTWY Xopnynonke davBpakag o€
QuAakiopévoug TToAépou. OTTwg ammokaAlueBlnke apyoTepa ol ldmwveg emrtédnkav oe 11
KivéQikeg TTOAEIC Ye AvBpaka og Pop@r oTTPél- BloagpolON TToU WeKAOTNKE aTTd agPOTTAGvVa
atreuBeiog TTavw o€ ottt KivéQwv.

To 1942 o1 HIA Treipapariotnkav pe tov avBpoka tTapdAAnAa pe dAAoug BloAoyikoug
TTapdyovTeg o€ TTePIoXEG Tou Mioioimm kai Tng MNouTta kal eToipdoTnkav mévw atmd 5.000
Boupeg yia mBavn emiBeon otnv Meppavia. To idio étog TTeipduata dieiyaye kai n MeydAn
Bpetavia ato vnodki Gruinard Tng Zkwrtiag 61Tou £yive piwn BouPwy TTou TTEpIgixav dvBpaka
apou gixav ToroBeTNBei 80 TTPpéRATA WG TTEIPANATOlWA, PE ATTOTEAEOPA OAa Ta TTPORATA VA

vooHoouv atrd dvBpaka Kal va TTeBdvouv. 210 TTEipapa autd @AvNKE N avBeKTIKOTATA TwV
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OTTOPWYV ToU AvBpaka Kaipd YETA TNV €TTIBECN Kal TO VNOi TTAPEUEIVE AKATOIKNTO YIa TTAVW ATTO
40 xpovia waoTe va BewpnBei TTAEOV aoPaAEg.

Tig dekaeTieg Tou 1950 kai 1960 uTmpEe onuavTiKA £€peuva yia Tn XPAon Tou avepaka wg
B1o6TTAO KATI TTOU €VETEIVE TIC avnouxieg TNG d1EBvoUg KoIvaTNTag yia Tn XprRon tou dvbpaka
OAAG Kal Twv GAAWV BIOGTTAWY Kal TNV PN ATTOTEAEOUATIKOTNTA TOU TTPWTOKOAAOU NG Neveung
Tou 1925 €101 pe TTpoTpoT TNG MeydAng Bpetaviag otnv emTpoTr Twv Hvwpévwy EBvwv
TTPOTABNKE N TTAAPNG aTTayoPEUCn TNG AVATITUENG ,TTAPAYWYNAS Kal atrobrikeuon BIOAOYIKWY
TTapayovIwy OTTWG 0 AvBpakag aAAd Kail o €Aeyxog moavwy TTapaBatwy. To 1969 o1 HMA eTri
mpoedpiag Ni¢ov TepudTIOE TO TTPOYPAUUA £PEUVAG Kal TTAPAYWYAS BIOOTTAWY Kol OETUEUTNKE
Va UnNV Ta XPNOIUOTTOINOE! TTOTE KAl O KAWia TTEPITITWON.

To 2001 petd mig emBéoelg TNG 11nNG ZeTrTeUPpiou OTO TTAYKOOUIO KEVTPO EUTTOPIOU KAl TO
TEVTAYWVO, YPAPPATA TTOU TTEPIEiXaV AEUKR) OKOVN evOooTTOpIa AvBpaka Taxudpoundnkav o€
OUO YEPOUODIOOTEG KOl O€ TTPOKTOPEIQ €1I0NCEWY OTAV avatoAik akTh. Téooepa ypduuara
avaktiénkav atd TIG apxES pe oppayida Taxudpouciou 18/09/2001 kai 09.10.2001 H Agukn
OKOVN MOAUVE TOV aEpa OTA YPOPEIQ TTOU avoiXTNKAv o AKEAOI AAAG KAl OTIG TAXUDPOUIKES
eykataoTtdoelg. lMpiv va vooroel KAtolog o Apegpikdvol dev yvwpifav yia auTth Tnv
Tpopokpartik €miBeon. To 2001 véonoav atd avOpaka 22 AvBpwTTol KAl TTEVTE €€ AUTWV
méBavav. OAol o1 vekpoi eixav eioTrveloel evdooTiopia AvBpaka. ZuvoAikd 43 avBpwTrol
BpéBnkav BeTikoi o€ TEOT €kBeong oe avBpaka kal 10.000 BewprBnkav OTI KIvdUveuoav ATTO

moavr] ékBeon.

Eixéva 5. Npduua Tou mrepigixe avBpaka OkTwRpiog 2001 HIMA (n avaypa@ouevn nUEpounvia oTo
YPAUUA OVAQEPETAI OTNV TPOUOKPATIKN £TTiBson oTig 11 ZemreuBpiou Tou 2001)13

7.2 Aopn-katnyoplomnoinon-puokoxNULKES LOLOTNTEC:
H Togivn Tou davBpoka eival pia e§wtogivn TTou atroTeAsital ammd TPeiG TTOAUTTETITIOIKEG

aAucideg. H AT avakaAu@Onke atrd Tov Xap! Zpi0 1o 1954. Ta douikd oToixEia TnG Togivng gival
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MIa TTPWTEIVN BECHEUONS KUTTAPWY, YVWOTH W¢ TIPOOTATEUTIKO avTiyovo (PA) popiakou
Bapoug 83 kDa ka1 800 £vCuua o TTapdyovTag oidruartog (edema factor - EF) popiakot Bépoug
89 kDa kai Bavarngeopog mrapdyovtag (lethal factor - LF) popiakou Bapoug 90 kDa. Ta Tpia
TIPWTEIVIKA GUOTATIKA PJEPOVWHEVA BEV £XouV TOELIKN Opdon, OUwWGS Jadi dpouv GE GUVEPYEIQ E

IB10iTepa TOEIKA dpdan4.
7.3 Opyaviopot mpoéAevonc:

H AT mapdyeTtalr Kai ekkpivetanl atmrd Ta Aoigoyéva oteAéxn Tou Gram-BeTikoU BakTnpiou
Bacillus anthracis 10 omoio oxnuaTifel evdooTropia OnAadr] QVOEKTIKEG OTIG OKPAIESG
TePIBAMOVTIKEG ouVONnKeg (TTieon, Beppokpacia, akTIVOBOAIEG, XNUIKO TTEPIBAAAOV) BOopEG
MeyéBoug TTepitrou 2X1 um. O dvBpakag gival gia emEIwoTiKr) vOoog TTou JoAUvEl Ta dypia Kal

olkooITa @utoPaya fwa OTTwg Boocidn, KaToikia Kal TTpoBara. H vooog pe Quaoikd TpoTTo
MTTOPE va ueETadoBei oTOoV AvBPWTTO TTOU £PXETAI OE ETTAPNA YE AUTA Ta wa I Ta TTPOIGVTA TOU.

Mewypa@ikd BaxiAol Tou AvBpaka oTn GUON EVTOTTICOVTAI KUPIWG O QYPOTIKEG TTEPIOXEG TNG
KEVTPIKAG TNG utrooaxapiag kai voTiou AQPIKNG , otn NOTIo AMPEPIKN, OTNV KEVTPIKI Kal

voTioduTikA Aaia, otn NéTia kail AvaToAikr) Eupwrn kal otnv KapadiBIkn.

Eikéva 6. BdkiAog Tou dvBpaka o€ peyéBuvon X 1.500 pe Gotrpo Xpwpua diakpivovTal Ta evoooTTépia

7.4 Tpomog 6pAoNG-TIAPEVEPYELEG:

H aobéveia Tou avBpaka emrépxetal 0tav omrépol Tou Bacillus anthracis €icéABouv oTOUG
I0TOUG TOU &evIOTR. 2Ta {wa oUVABWG N €i00d0Gg TOU YivETAI UE TNV EICTIVOL i TNV KATATTOON
MOAUOMEVOU XWHATOG, QUTWV H vepoU . [Nevikd n acgBéveia oTov AvBpwTTo TTPOKAAEiTal dTAV TA
evdooTTopia Tou AvBpaka €iI0éABouv OoTOV avOpWTTIVO OpyavioPd OTTOU Ol CUVOAKEG Egival
KAaTtaAANAEG yia va evepyoTToinBolv Kal KaToTTiv va TToAAaTTAaGIaoToUv Kal va dlaxubolv oTo
OwPa aTTeAEUBEPWVOVTAG EEWTOEIVEG TOU AVOpPOKA.

H 1oéivn Tou AvBpaKa 1I0€PXETAI OTO KUTTOPOTTAACUA PE EVOOKUTTAPWON, OTO EVOOCWUA, Td
evCupaTiké cuoTaTik& TNG Togivng JETATOTTICOVTAI OTO KUTTAPOTTAACHA VOGS KUTTAPOU OTOXOU.

MOAIG BpeBei oTO KUTTAPOTTAOCMA, Ta eVCUMOTIKA OuoTamikd Tng Totivng dlatapdooouv
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O1AQopEG AsIToupyieg avoooKUTTAPWY, ONAAd KUTTAPIK onuaTodoTnon Kal PETavAoTEUoN
KUTTApwv. H Togivn utropei akdun va TPoKaAéoel KUTTapik Auon, OTTwg TTapaTnpEital oTa
Makpo@aya. H To&ivn Tou avBpaka emTpETTeEl 0TA BAKTNPIOIQ VO ATTOPEUYOUV TO GVOCOTTOINTIKO
ouoTnua, va TToAAaTTAaciddovTal Kal TEAIKE va OKOTwVOouUV Tov EevioTA. AvaAuTIKOTEPQ N dpdan
NG T0&ivNG €X€El WG EENG:

Ta pépn TG TTPWTEIVNG Tou AvBpaka TTPETTEI va evwBouv o€ GUUTTAOKO 0AoTOgivng yia va
gival Aeitoupyikny. O1 TrTapayovteg LF kai EF yia va dpdoouv péoca 0To KUTTOPO OTOXO TTRETTE
va €I0EABOUV OTO KUTTAPOTTAQCHA e evOOKUTTApwWON .Me pia ogipd Bnudtwy o Trapdywyv PA
MTTOPEi VO peTakiviioel Toug Trapdyovteg EF kai LF péoa oto kUTTapo-0T1OX0. H dladikaoia
&ekiva otTav n popen Tou Trapayovra PA Bdpoug 83-kDa 1Tou ovopddetal PA83 tTpocdéveral
o¢ uttodoxEa TnG Togivng OTnV €CWTEPIKA KUTTAPIKN e€mi@dveia.  YTrédpxouv dU0 yvwoToi
ouodAoyol uttodoxEic aToug oTToioug TTpoadével o PA83, o TEMS (tumor endothelium marker 8)
kai o CMG2 (capillary morphogenesis protein 2) Katémv éva Bpatoua tou mapdyovra PA
Bapoug 20 kDa (PA20) atrokoTrteTal atmmod Tnv TEAIKr) aAAnAouxia apivo&Eéwv Tou PA83 pue
evOOTTPOTEACEG TTOU QVAKOUV OTNV olkoyévela Twv @oupivwyv. OTtav 10 koppdrt  PA20
atmmodakpuvBei To uttéAoiTTo KoppdT Tou PA Bdpoug 63 kDa, tou ovopdletalr PAB3,
METOOXNMOTICETAI O éva ETTTAPEPEG I OKTOUEPEG O€ OXNMa OakTuAiou oAiyouepég. To
OlaxwpioBév kouudm PA20 ev oguvexeia Tpoadévetal oToug TrapdayovTeg LF kal EF. Katotmv 1o
ETTTAPEPEG | OKTOUEPEG OANyouepEG PA ptropei va evwBei pe 3 éwg 4 poépia EF ri/kar LF,
avTIoTOIXWG. Katomv pe evdokuTTdpwon n dopég PA-LF kai PA-EF cioépxovtal 0To KUTTOPO-
OTOXO O€ OEIVN TTEPIOXT] TOU KUTTAPOTIAGOHATOC™.

A@ou ol TrTapdayovteg EF kal LF ei1c€ABouv 0To KUTOOOAIO EKIVOUV TNV KATOOTPOYIKI TOUG
opdon. Zuykekpigéva o EF Opa w¢ adevuliki KukAGon eEapTwuevn ammod  16vTa
Ca?" kal kKaApodouAivn TTou aufdvel onuavTika Ta emieda cAMP aTo KUTTapo. H algnon g
CAMP diatapdooel TNV OJOIOCTACN TOU VEPOU TTPOKAAEI AVICOPPOTTIO OTA €VOOKUTTAPIKA
MOVOTTATIO ONPATOdATNONG KAl PEIWVEL TNV AEITOUPYIKOTNTA TWV PAKPOPAYWY TTOU ATTOTEAEI
pNXaviopd pn €18IKAG GUUVAG ToOU opyaviopou, TTITPETTOVTAG Ta BOKTHPIa Tou AvBpaka va
€l0B&ANOUV TTEPETAIPW OTA KUTTOPA GUUVAS TOU OpYavIouoU?e.

O mapayovtag LF etmiong BonBd ta Baktipia Tou avBpaka va €ioBdAAouv TrepeTaipw OTa
KUTTapa Auuvag TOU OpyaviouoU OKOTWVOVTOG Makpogdya. EmmAéov o LF dpa wg
gvOOTTPWTEACN £EAPTWHEVN aTIO 16VTA ZNn?* TTou atrevepyoTroiei To N- dkpo MAPKK (mitogen-
activated protein kinase kinases) avaoTtéAdovtag Tn dpdon Twv MAPKK pe 10 va pnv TG
ETMTPETTEI VA TTPOCOEVOVTAI ATTOTEAECUATIKA OTO UTTOOTPWHE TOUG KATI TTOU 0dnyei o aAAayn
TWV HOVOTTATIWV ONPAToddTNONG Kal TEAIKA OTNV KUTTAPIKA aTTOTITWON.

‘ETOl OUVOAIKG n dpdon ouvépyelag Twv Tpiwv TTapayoviwy AP, EF,LF odnyouv otov
KUTTOPIKO Bdvato péow MIag aAAnAouxiag yeyovOTwv TTou €TMITPETTOUV TNV €i0000 TwV

TTAPAYOVTWY AUTWVY OTO KUTTAPO £UTTOBICOVTAG TNV OPOAR KUTTAPIKA AEITOupyia.
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https://en.wikipedia.org/wiki/ANTXR1
https://en.wikipedia.org/wiki/Endothelium
https://en.wikipedia.org/wiki/ANTXR2
https://en.wikipedia.org/wiki/Capillary
https://en.wikipedia.org/wiki/Morphogenesis
https://en.wikipedia.org/wiki/Calmodulin
https://en.wikipedia.org/wiki/Cyclic_adenosine_monophosphate

21OV AvBPWTTO UTTAPXOUV TECOEPIG TPOTTOI HOAUVONG N SEPUATIKA, UE KATATTOON , KE EICTTVOR
Kal Je éveon.

21n deppaTiki HOAUVON TToU aTToTeAE TO ouvnNBECTEPO TPOTTO HOAUVONG, £XOUNE €iI0000 aTTO
KATToIa aOUVEXEIQ TOU OEPUATOC TTOU UTTOPEI va TTPOKANBEI 6Tav o dvBpwTTog £pBel o€ £TTAPN
ME KATTOIO TTPOIOGV PHOAUCHEVOU CWoU Kal TTPOKOAEI XOpaKTNPIOTIKEG BAAReg oTo déppa. H
Aoipwén avaTrTiooeTal CUVRBWG O€ PIa JE ETTTA NUEPES ATTO TNV €KBEON. ApXIKA oxnuaTti¢ovTal
MIKPEG KUOTN TTOU KATTOIEG QOPEG TTPOKOAOUV payoUupa KAl €V OUVEXEID TTPOKOAEITAI 0idnua
MeTd at1d HEPIKEG NUEPES ETTEPXETAN PAEN TNG KUOTNG KAl N OUAN £X€l avBpaKi Xpwpa atré 6TTou
TTPOEPXETAI KAl TO OVOUA TNG aoBEvEInG. 2UvNBeg onueia TETOIWV TTANYWV gival o TTPOCWTIO, O
auxévag Ta xépia Kal ol TTAAAUES. |oTOAOYIKA Ol TTPOKAAOUUEVEG OANOIWCEIG TTAPOUCIAlOUV
vEKpwOT, O1gicduan AeuPOoKUTTAPWY Kail oidnua.

Xwpig KatdAAnAn Bepatreia n depuaTik PHOAUvOoN pe AvBpaka PTTOPEl va €xel TTOOOOTO
BvnoipomTag éwg kai 25%. Me Tn KaTdAAnAn Oepatreia pe avTIBIOTIKE TO TTOCOCTO
BvnoiuotnTag peiwvetal oto 1% , n BAGRN ouvnBwg emmouAwveTal o€ Aiyeg eBOOPAdES Kal
a@Avel éva TTepIoPIoPEVO onuddl. H KUpla eTITTAOKY QUTAG TNG MOPYNG TNG acBévela cival n
ouoTNPATIKA €EATTAWON TWV BakTnEIdiwy GTToU TTPOKUTITEI SUVNTIKA BavaTn@dpog onyaiyia.

21NV poéAuvon ammo KATdmoon wuou f un CwoTd payeipePEévou KpEaTog atrd (WO TToU £XEI
MOAuvBei atrd dvBpaka 1 TPOPIJO OTO OTTOI0 OKOTTHWG £xel TTPOCTEBE IKavr TTOCOTNTA
OTTOPWV BAKIAOU TOU AvOpaKA TTPOKAAELITAI yOOTPEVTEPOAOYIKI HOAUVON aTrd GdvBpaka n oTroia
gival omrévia. Apou katatoBouv ol oTTépol Tou AvBpaKa, YTTOPOUV va TTPOKAAéoOUV PBAARES
OTO AVWTEPO YOOTPEVTEPIKO aUaTnua dnAadr oto Adiud Kal OTov 0I00PAYyo, OTO GTOMAXI KAl

oT1a évrepa. O xpovog eTTwacng 0w eival 6TTwg Kal atn deppaTiki pOAuvon eival 1-7 nUéPES.

Eikéva 7. Ae€id TAdyia 6yn Tou Aaigou evog aoBevoug, aTny oTroia gival eggaveic n depuatikh BAGRN
atrd dvBpaka.

Ta CUPTITWPOTA OTN YOOTPEVTEPIKA MOAUvVON pe avBpaka trepIAauBavouv TTUpeTO Kal piyog,

oidnua oTI¢ apuydaAéG, TTovOAaIUo, TTOVO KATd Tnv KATATTIOOTN, Bpaxvada, {aAn kai €UETO
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Kupiwg aiatnpd, didppola Je 1 XWpPig aipa, TTOVOKEPAAO, eCAYWEIC JE KOKKIVO TTPOCWTTO KAl
MATIA, oTOMaXOTTOVO, AITToBuyia Kal TIPASINO GTO GTOPAXI

Xwpi¢ katdAAnAn Bepatreia n yaoTtpeviepikry HOAuvon upe dvBpaka eival Bavarngopa yia
TEPIO0OTEPO aATTO TO 50% TWV a0Bevwy, evw Pe KaTAAANAN Bepartreia 10 60% Twv acBevwv
ETTIRIWVEI.

2tnv hoéAuvon pe €ioTivorl To ATopo €I0TTVEEI OTTOPOUG Tou BdkIAou Tou dvBpaka , auTd
MTTOPEl va oUpBEl 0€ epyaciakoUs Xwpoug TTou eTTeepyddovTal JoAuouéva pe avBpaka {wa i
TPoi6vVTa TETOIWY (WwV OTTWG £pyooTaoia eTTeCepyaniag PaAliol, ogayeia kal Bupocodeyia
aAAG Kal o€ TrepioTaTiKG BiotTpopokpaTiag. O pubudg amoolvBeong TG agpoAupévng Toivng
éxel ekTIUNOEl o€ 1-4% avd AeTTd, avaloya e TIG KalpikéG ouvenkest’.H ydAuvon 3w Eekivdel
atrd ToUuG Aep@adéveg oto 0TABOG TTPIV PETAd0OEI OTO UTTOAOITTO CWHA TTPOKOAWVTAG TEAIKA
Bapid avaTTveuoTIKA TTPOBARPOTA KAl OOK.

Ta oUUTITWHOTA TNV HOAUVON HECW QVATIVEUOTIKNG 000U TTEPIAaUBAVOUV TTUPETS Kal piyog,
duogopia oto oTABOG, duokoAia atnv avartvor], aAdda , Brixa, vauTia, EMETO 1) GTOPAXIKO
TTOVO, TTOVOKEPAAO, EvTovn £Qidpwor, UTTEPBOAIKA KoUpaaon Kal TTOVOUg o€ OAO TO Koppi. H
MOAuvon pe GvBpaka PECW avaTTVEUOTIKNG 0doU Bewpeital n TTAéov Bavatneodpa popoen
MOAuvong. H Aoipwén avamrricoetal péoa o€ pia €fdoudda armmod Tnv JOAuvon aAAd ptTopei va
d1apkETEl Ewg Kal 2 PAVeS. Xwpig KatdAAnAn Bepartreia pévo 1o 10-15% Twv aoBevwv eTTIRIWVEI.
Me katdAANAN Opwg «emBeTIKA» BepaTreia TTeEpiTTOU TO 55% Twv aoBevwv empBiwvel. O
OUYKEKPIUEVOG TPOTTOG MOAUVONG gival OTTAVIOG KOl O€ OTTOIOOATTOTE TETOIO TTEPIOTATIKO
OlepeuvATal TO EVOEXONEVO BIOTPOUOKPATIAG.

TéNOG évag OXETIKA TTPOOQ@ATOG TPOTTOG HOAUVONG PE AvBPOKa TTOU EUPAVIOTNKE KUPIWG O€
XPAOTEC VOPKWTIKWY oTnv Bopeia Eupwtn eival yéow éveong!®. Ta cuumtwpaTa €dw eival
TTAPOUOIa hE QUTAE TNG BEPPATIKAG YOAUVONG N OTToid ETTITTAEOV UTTOPEI VA TTPOXWPROEI Kal
KA&TW atro TO OEPMA I Kal EVOOUUIKA OTTOU XOpNYEITAI N VAPKWTIKA oudia. ZTnv evéaiun uoAuvon
ol BakiAol Tou dvBpaka eEATTALVOVTAI EVTOG TOU avOpwTTivou opyaviopou TaxuTepa Kal €ival
OUOKOAGTEPO Va avayvwploToUv Kal va Bepatreutolv kabwg dev ival TTévTa opatd Ta onuddia
OTTWG 01N depUaTIK MOAuvan aAAd kai yiaTti duvaTtal onuadia oTo dEPHUA VA £XOUV VA KAVOUV
ME AGAAEG POAUVOEIG OTO OnuEio €l0ayWYNS TNG OUPIYYAg XWPIG TNV TTApOoUCia OTEAEXWV

avepaka.
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ZXAMa 6. ZXNUATIKA aTTelKOVIoN TPOTTOU dpAang Togivng avbpaka.

7.5 Juoxétion He Blotpopokpatia

O1 omrépol Tou BakiAou Tou AvBpaka gival atrd Toug TTAEoV TTIBAavoUg BIOAOYIKOUG TTOPAYOVTES
yla va xpnoigoTroinbouv o€ TPOUOKPATIKEG €MOECEIS Kal £xouv AdN XpPnoidoTTroinBei yia 1o
oKoT1Té auTto .Avrikouv oThv Katnyopia A Tou CDC oTtn AioTa 1n CIA kal oTnv Aiota Tou AG.

O1 rapdyovteg TTou Ba ékavav mOavh Tn xprion omoépwv PAakiAou Tou dvBpaka Kal KAt
ETTEKTOON KAl TNV TO&ivn TTOU TTapdyouv Kal euBUveTal yia TN dpAch TOUg aTTd TPOHOKPATEG Eival
ol €¢NG:

-Bpiokovtal e0koAa oTn @UON ,uTTOPOUV va KaAAiEpynBoUv GTo EpyacTrplo.

-Eival avBekTikoi o€ TTEpIBAAOVTIKEG OUVONKES KAl ETTIRILOVOUV Yia HEYAAQ XPOVIKA SIaoTANATO
-Eival ayeuaTol, doopol kal adpaTol YE YUPVO PATI.

-MtTopoUv Adyw HeyEBoUG Kal avBeKTIKOTNTAG va Yivel SlaoTTopd Toug 0€ OTTPEl , OKOVEG, O€
TPOPIUA Kal VEPO.

“Exouv peydAn dpacTikdTNTA Kal TTPOKAAOUV OOBAPEG TTOPEVEPYEIEG i} AKOWN Kai To BdvaTo
€1I0IK& o€ TTEPITITWON EICTTVONG.

-YTTApYel TEXVOyVWOoia OTnv Trapaywyr, £meéepyaoia Kal Xprion Toug atrd TTponyoUdEVES

TPOPOKPATIKEG ETTIOECEIG.
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7.6 Evbewktikol pébBodol aviyveuong

M£0080o¢ aviyvevong Napatnpnoselg 'Opuo aviyvevong | Eidog deiypatog nop
ano
TG
ApPXLKA 0 LF aypaAwTileTal Kol GUYKEVIPWVETOL O€ POVOKAWVQL 19
avTlowpata tov otabepornololvtal amod opo o€ magnetic protein G
MALDI TOF , , , , , .
beads. Katomwv to LF udpoAvetal oe U0 pikpOTEPQ MEMTIOLA. Opog rhesus macaques Tou
Aldpkela 4 wpec. 0.05 ng/ml poAuvOnkav amno B. anthracis
Avixveuon TUAUATOG TOU yeveTkoU UAKOU Tou Bacillus anthracis 20
. (xpwpoowukr aAnAouxia BA5345) aAld kat avixveuon twv
Real time PCR , , ; , , . ,
yovibiwv pag kot cap Tou Bplokovtal ota mAaopidia pXO01 kat 16,8 avtiypada ALGAULO ATTOPOVW LEVOU YEVETLKOU
pX02. Aldpkela 24 wpeg. YEVETIKOU UALKOU UALKOU
Anopovwuévo DNA kaBwe kat 2
Real-Time PCR Avixveuon tou Bacillus anthracis péow tou yovidiou rpoB.Xprion OKOTEPYAOTO KUTTAPOAU paTal
texvoloyiag FRET fluorescence resonance energy transfer).Atdpketa KUTTApWV
1 wpa. 1pg
Aviyveuon pe ¢popntr) CUCKEUN TOU TIPOCTATEUTLKO avTlyovo (PA) 22
Lateral-flow ™G toéivng péow pETPpnoNG Twy ermédwy anti-PA I1gG pe xprion
immunochromatographic VaVooWHOTIS LWV KOAAOELSOUC XpuooU w¢ To avildpacThiplo
assay (LFIA) aviyveuong. Aldpkela 5-10 Aemta.
3-14 pg of PA/ml Alpa Katl 0pog aipatog
23
Emektikr) 6€opeucn Kol cuykévtpwon LF amd povokAwvIKA
Endopep-MS QVTLOWHATA, EVIUUATIKA MEYEBUVON oo €L6LKO UTIOOTPW AL
Slaomnaon LF kat aviyveuon xpnotLdonolwvtag apaiwaon Llootonou.
Aldpkela 2-18 wPEG EK TWV OMOLWV TO PEYAAUTEPO XPOVIKO Slactnua
KOTOAVOAWVETAL TNV ENWACH Tou SLaAUHATOC. 0.005-0.015 ng/mL | Opdcg aipotog
Evdomepltoviakr xopnynon deipatog mou nmepLéxet B. MoAucuévoc amno B. anthracis 1otog | 24
Rapid mouse bioassay Anthracis.MiKpooKoTKOG EAeyX0G SELYUATWY LOTWV 0€ KATAAANAN 1 evalwpnpa GUTIKWY KUTTAPWV.
xpwon. Awdpkela 3-4 wpPeG. Mototikn pEBodog | Imopol B. anthracis

Mivakag 2. EvdeikTikoi péBodol avixveuon avBpaka-togivng avbpaka atrd BIBAIOYPAPIKES TINYEG.
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8. TO=INH AAANANTIAZHZ (BOTULINUM NEUROTOXIN BoNT)

8.1 lotopka dedopéva:

H aAAavTiaon (botulism) TrpoépxeTal attd Tnv AaTivikh) Aé¢n “botulus” TTou onuaivel AOukdaviko
Kal XpNolJoTToINenke aTnv Kevipik EupwTrn Tov 180 alwva yia va xapakTnpioel hia acOéveia
TTOU OXeTIovVTav e PUIKA TTapdAucn, dUCTIvVoIa, KAl uwnAfl BvnoiudtTnTa Kal guvOEovTav JE
TNV KATavaAwon wuwv Aoukdvikwv. Mia kpion aAlavtiaong mmou ouvéBn oto EAeCEA Tou
BeAyiou 1o 1895 kai oxetiCovTav pe KATavaAwaon OTITIKOU TTAoTOU XOIPIVOU £PEUVhBNKE atTd
Tov BokTnpioAdyo Emile van Ermengem Tou cuuTépave 6Tl n acBéveia TOavoTaTa
TTpokaAoUvTav atrd avaepofia avaTTuén MIKPOOPYaAVIGHWY, OTI TTPOKEITAl yia dnAnTnpiacn
atd Togivn Kal Oxl yia yoAuvan kal 6Tl n Togivn TTapdyovTtav atmmd evOooTTopia avaepofiwyv
BakTnpiwv?.

Mpiv Tov TTOAepo Tou KOATToU TO IpdK TTapriyaye 20.000 Aitpa BONT pe Tap&dAANAn TTapaywyn
OTTAIKWV KEQAAWV TTOU TTEPIEiXaV TNV TOivn. APKETEG OUABES TPOPOKPATWY TTEIPAUATIOTNKAV
Me TNV BONT cupTtrepiAapBavouévwy kal peAwv Tng Aum Shinrikyo yvwaoTr) yia To TPOUOKPATIKG

XTUTTNPO PE a€pIo sarin oTo PETPS Tou TOKuo TO 1995.

8.2 Opyaviopol mpogAevonc:

O1 BoNT cival e€wTogiveg, TrapdyovTal Kal ekkpivovTal KATw atré avaepoieg cUuvBAKES aTTd
Ta Gram-B¢eTIkA BakTrpia Clostridium botulinum TTou atroTeAOUV £TEPOYEVEG €i00C OPYAVIOHWV
KAl KatnyoplotrolouvTal e Bdaon Tnv veupotoéivn TNg aAAavTioong TTou TTapdyouv Kal OXl JE
TNV QUAOYEVETIKN TOUG ouyyévela. YTTapyouv Téooepig opddeg C. Botulinum n LILII kai IV .To
mpoTeoAuTIKO C. Botulinum 1ng opddag | Trapdyel aAdavroTodiveg Twv TUTTwY A,B 1 F kal 10
MN-TTPWTEOAUTIKO C. Botulinum tng opddag Il rapdyel aAAavTtotoiveg Twv TUTTwyY B,E A F. Ta
U0 auTd oTeAEXN DIAPEPOUV ONUAVTIKA YEVETIKA EUBUVOVTAI YIA TIG TIEPIOCCOTEPEG TTEPITITWOEIG
aoMavtiaong % . Ta ev Aoyw PokTApia UTTApXouv oOTo £3agog Kal ot uddaTiva 1IZRuata
TTAYKOOMiWG, avaTmrtuooovTal Kal Trapdyouv TIG aAAavtoTogiveg KATw aTtd  avagpopieg
ouvOnkes. H yevetikr TTAnpogopia TToU KwAIKOTIOIEl TNV TTapdywyr] TOUG UTTOopPEl va eivai
XPWHOOWWIKA 1 TTAacuIdiokr. YTdpxouv OUO akéun €idn opyaviouwy TIOU TTAPAYyouv

aAAavTtoTogiveg To Clostridium butyricum kai To Clostridium barati.
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Eikéva 8. KAwaTpidio Tng aAAavTtiaong (Clostridium botulinum ) ye xpwaon gentian violet.

8.3 Aopun-katnyoplomoinon-puotkoxnUKES LOLOTNTEG:

O1 BONT (CAS Registry Number: 93384-43-1) avrikouv oTiG evdoTreTmiddoeg weudapyupou
eival mpwreiveg popiakou Bdapoug Trepi Twv 150 kDa kai avAkouv oTig veupoToéiveg .O1 BONT
emTAéov eival TOgiveg TUTTOU A-B Kkal  Tepiéxouv U0 TTOAUTTETITIOIKEG QAUCIOEG TTOU
ava@épovTal wg aiucideg A kai B 1Tou tmaidouv diagpopeTikoUg pOAOUG Kal GUVOEOVTAl PHETAEU
TOUG UE BICOUAPIBIKG deopud Kal pia un TogIKA algoouykoAAnTivn .H eAa@pid aAucida A €xel
Mopiaké Bdpog tepi Twv 50 kDa kal H Bapid aAucida B éxel popiakd Bapog trepi Twv 100
kDa. H Bapia ToAutreTmdIKN aAucida gival auTr) TTou TTPOCOEVEl OTIC GUVAWEIG OKATUAOXOAIVNG
TWV TTEPIPEPEIAKWV VEUPIKWY KUTTApWVY. H eAappid aAuaida gival pia TTpwTeAon TTOU TTEPIEXEI
weuddpyupo Kal Opa KOAWvVTOG o€ TpwTEiveg Tou Traifouv pOAO0 OTO  PNXAVIOHO
atreAeuBEpwang akeTuhoxoAivng (SNAP-25,cuvTtagivn ouvatrtoutreRivn-VAMP)?’ .

¢ KaAMAiépyeieg o BONT ocuvdéovtal pe GAAeG TTpwTeEiveg ayxnuaTifoviag TTPWTEIVIKA
oupTAéyuata Bdpoug 300-900 kDa. O1 BoNT civar udatodioAuTtég, Oev  eu@avifouv
otaBepdTnTa OTNn B€puavaon kal oe udaTikG didAupa dev avTEXOuv OTO Onueio Bpaauou Tou
vepoU o€ KaBapr poper,, OPWG eival QVOEKTIKEG YIO EKTETAPEVO XPOVIKG OldoTnua otav
BpiokovTal oTa evdooTIOpIa Twv BAKTNEIWY TTOU TIG TTapdyouv. YTTédpxXouv 7 BaciKoi-dlakpITol
TUTTOI TOEIVWV OAAQVTIOONG WG TTPOG TNV AVTIYOVIKOTNTA TOUG, TTOU GUBOAICovTal e Ta AaTIvIKG
ypauuata A,B,C,D,E,F,G kai évag apiBudg utté-tuttwy (T1.X. yia Tov TUTTO A UTTAPXOUV TTEVTE
utro-tutrol ol A1,A2,A3,A4,A5).01 veupoToéiveg Tou KABe TUTTOU dlagEpouv Ewg Kal 70% o€
ETTITTED0 APIVOZEWV €V 01 UTTO-TUTTOI dlagépouv PETAEU 2,6-32%28, O1 Mo KoIvoi TUTTOI TToU
ernpeddouv Tov AvBpwTro gival ol A,B,E kai otraviwg n F, o1 Tutmol C,D kai E mrpokaAouv
aoBéveia oe AAAa BnAacTikd, TToulid Kal wapia.

O1 BoNT atrevepyotroioUvTal OXeTIKA €UKOAQ. Z€ @aynTd 1} TToTé N 6€puavon otoug 85°C yia
5 AeTrTd gival apkeTr. MapdAa autd Ta BakTtApia Clostridium botulinum €xouv To XapaKTNEIOTIKO
va oxnuaTtifouv evdooTmopia KATw atmd akpaieg TTPog auTd TTEPIBAAAOVTIKEG OUVOAKES, Ta

oTToia €ival AvBEKTIKA OTnNV €TTEEEPYQCIa Kl HAyEIPEPA TwV TPOPWV Kal BAacTAavouv OTav ol
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ouVOnKeg yivouv £ava euvoikég yia auTta?®: To BeTikd o auTh TNV TrEPITITWON eival 4T ol
EUVOIKEG OUVONRKES EKBAGOTNONG TWV EVOOCTIOPIWV aTTaITOUV avagpofieg ouvbnkeg, faaiké pH
Kal XapnAA TTepIeKTIKOTNTA a€ aAdT Kai {axapn KA&T TTou dev gival oUvnBeg aTIC TPOYEG, YIa
auTO Kal €ival OTTAVIEG Ol TTEPITITWOEIS aAAavTiaong atrd TPOPIUA. Z€ AEPOUETAPEPOUEVN HOPPI)
n to&ivn atroouvTiBeTal o€ uWnAég Bepuokpaacies | uypacia. O puBudg armroouvbeong o€

agpoCOA uttoloyiletal o€ 1-4% ava AeTTTO.

8.4 Tpomog 6pAonG-KUPLEG TTAPEVEPYELEG

O1 BONT atroteAoulv TIG TTAéOV I0XUPEG TOEivEG TTOU aTTavTwvTal oTn QUOoN, (oTa TTOVTiKIA
LDso=1 ng/Kg yia Tov 10110 A) Kai gival 100 dioekaTtoppupia QopES TOLIKOTEPES ATTO TO KUAVIO.
O1 BoNT ce¢ival evepyég €ite pe TNV KOTATTOON £iTE PE €10TTVOr (dEV CUPPBaAivEl uE QUOIKS TPATTO)
Kal N KAIVIKA €IKOva Tou aoBevolg eival TTapdpoia Kal oToug dUo TpOTTouG €10600U OTOV
opyaviouo.

H dpdon Twv aAhavTtoTolivwv £xel va KAvel JE TNV €TTiIOPACN TTOU 0OKOUV O€ OUYKEKPIPEVEG
TTPWTEIVEG TTOU OXETICOVTAI PE TNV VEUPIKA EVEPYOTTOINGT, QTTOKAEIOVTAG TNV TTEPIPEPIKA
atTeEAEUBEPWON AKETUAOXOAIVNG OTIG TTPOCUVATITIKEG XOAIVEPYIKEG VEUPIKEG ATTOAALEIS PMEOW
NG atToddéunong 1ng SNAP-25, piag TpwTeEivng n otroia gival atrapaitntn yia TNV TMITUXNHEVN
TPOCKOAANGN Kai atTeAeUBEPWON TNG OKETUAOXOAIVNG aTTd Ta KUOTIOIO TTOU aveUpioKovTal
EVTOG TWV VEUPIKWY ATTOANEEWV

ApxIka n Bapid aAuaida NG aAAavTtoTtoivng ouvdEeTal EIBIKA PE VEUPQ TTOU XPNOIUOTTOIOUV
TOV veupodIaBIBaocTr akeTuAoXOAivn .KaTdTriv 0 veupwvag TTEPIKAEiEl TNV Togivn O¢€ £va KuoTidlo
TO OTTOIO KABWG KIVEITAI EVTOG TOU VEUPWVA OLEIBWVETAI EVEPYOTTOIWVTAG TUNKA TNG Toivng
TTOU gvepyoTrolei TNV €€wONON TNG GTO AKPO TOU KUCTIOIOU Kal EVTIOG TOU KUTTAPOTTAGCHOTOG
TOU veupwva. AQoU €I0EABEI OTO KUTTOPOTTAQOWG TOU VEUPWVO N €Aagpia aAugida Tnv
aAAavrtoTogivng evwvetal e SNARE (soluble N-ethylmaleimide-sensitive factor attachment
protein receptor) mTpwrteiveg eutrodiovTag TO VEUPWVA va atreAeuBepwOEl KUOTIOIO TOu
veupodiafifacT akeTuAoxoAivng. To atmmotéAeopa cival va gUTTOdIfETaI O ETTIKOIVWVIA TWV

VEUPIKWYV KUTTAPWV KATI TTOU 0dnyei o€ TTapdAuon.
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IXAMA 7. TXNUATIKA ATTeikovion TnG doung TG BoNT (A) kai kpuaTaAAikr dour Tng BoNT/A (B)3°

Ta OCUPTITWPATA TOEIKOTNTAG TWV OAAQVTOTOEIVWY KOTOTTIV  €ICTIVORG 1| KATATTOONG
geu@avifovral ouvnBwg PETagl 12 €wg 36 wpwyv (UEYIOTO XPOVIKO €UPOG 4 WPES Ewg 8 NUEPEG)
Kal 0 XpOvog eu@aviong cival d000eEapTWHEVOG, OnAadr peyaAlTepn 600N CUVETTAYETAI
MIKPOTEPO XPOVIKO OIGOTNUA  EPJPAVIONG TwV OCUPTITWHATWY. Ta apXIKd CUUTITWHPOTO
TTEPIAaUPBAvouY KOTTWaN, aduvaia Kal iAlyyo akoAouBoupeva atrd eu@avr SUaA&IToupyia Twyv
Kpaviakwyv véupwv IX, X, Xl kai Xl ye BoAn 6pacn Adyw SIa0TOAAG TNG KOPNG Tou PaTtiou,
oimAotria kal gwTo@ofia, PAe@apOTITWON HE TTAPAAANAG CUPTITWHATA BUOKOAIQG OTnv
GpBpwan Adyou, PWVAG Kal KATATTOONG. 2T CUPTITWUATOAoyia pTTopei va trepiAauBaveral
£UETOG, diIdppola i BuoKOINIOTNTA Kal TIPASIMO GTNV KolAloKA Xwpea. AkoAouBei TrTapdAuon Twv
OKEAETIKWY HUWV OTTWG QUTWV TWV XEPIWV Kal TWV TTOOIWV PE CUUMETPIKA TTPOODEUTIKA
aduvapia. H oAokAfpwaon TNG CUPTITWHATOAOYIOG €ival N ATTOTOUN AVATIVEUOTIKH AVETTAPKEIA.
H aAAavtiaon eival Bavatn@opa oe ToocooTd 5-10% Twv TTEPITITWOEWY KOl ATTaITEl ypriyopn
O1dyvwaon kal dueon Bepatreia e avTiTogivn Kal avatrveuaTIKr UTTOaTHPIEN.

H péon Bavatnedpa d6on TG aAAavTtoTtogivng A oTov AvBpwTTo yia TNV KPUoTAAAIKY KaBapn
Toéivn BONT TtU0TTOU A €ivar 0,09-0,15 ug yia éva advBpwtrog Twv 70 kg, otav eiodyeTal
evOOQAEBIa f evdopulkad 0,7-0,9 ug étav eicayBei pe eilovory kai 70 ug otav eicaxBei atmod 1o
OTONASL. e TTEPITITWON EPNPAVIONG TTEPICTATIKOU AAAQVTIOONG WE I0TTVOr £TTEION SEV UTTOPET va
OUMBEl JE QUOIKG TPOTTIO UTTAPXEI CUCXETION ME ATUXNMA 1 UE TPOMOKPATIKA €TTiBecn e
MOAuvon Tou aépa pe aAAavTOTOEIVEG O HOP@Pr] AEPOCOA.

Mépav TNG KATATTOONG KAl TNG €I0TTVORG AAAaVTOTOE VWY, AAAavTiaon YTTOpEl va TTIPOKUWYEI UE
OUo akéun TpoéTToUG . O évag agopd Ta VEOYVA KATW TwV 6 pnvwy otav autd AdBouv ue tnv
Tpo@n evdootropia Clostridium botulinum Tta otmoia BAacTdvouv peTaTpémmovTal KATOTIV OE
EVEPYA OTEAEXN TTOU OXNMATI(OUV ATTOIKIEG OTO yaOTPEVEPIKO CWARVA Kal atTeAeuBepwvouv
aAAavToTogiveg, KATI TToU dev UTTOPEl va CupBei o evMNIKEG Kal TTaIdia Gvw Twv 6 Pnvwv
KaBoaov n QuaIKr AUUVA TOU OPYAVICHOU OTTOTPETTEI TRV EVOOOTTIOPIA VO HETAOXNMATIOTOUV O€

evepyd BakTtApia. TETola TTEQIOTATIKA UTIAPEQV OE TIEPITITWOEIG MOAUCUEVOU MEAIOU e
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evbootrépia Clostridium botulinum ,yia autd kai uTTapxel cagnig TTPOEIBOTTOINCTN OE YOVEIG Kal
QPOVTIOTEG TTAIBIWY VA PNV TaiCouv pE PEN BpEéPn KATw Tou £Toug. O deuTepo TPOTTOG agopd
TNV aAAavtiaon amod KATolo Tpauua. H mepimTwaon auth cival 1Id1aiTepa oTrdvia Kal cuupaivel
OTav aTro KATTOIA AVOIKTA TTANYK TTOU TTPOKAAEI AoUVEXEIQ TOU DEPUATOC EIGEABOUV vOOOTTOPIA
Clostridium botulinum petaTpatmolv o€ evepyd oTEAEXN KOl O€ AvaEPORIEG OUVOAKEG EKKPivOuV
aAAavToTogiveg. ESw Ta OUPTITWPATA apyolv va €P@AVIOTOUV KAl UTTOPEI XPOVIKA va
gekiviioouv Kal petd atmd 2 ¢BSopadeg. TETOIO TTEPIOTATIKA £XOUV EPQPAVIOTEI OE VAPKOUAVEIG

Kal €1I81KA Og ATOUO TTOU £Kavav evéaiun akeTuMiwpévn npwivn (black tar)3?

2xNHa 8 . ApioTepd £xoupe QuUOIoAOYIKA aTTEAEUBEPETN aKETUAOXOAIVNG Kail BEEIG £XOUE N OUAAN
oTreAeUBEPWON akeTUAOXOAIVNG AGyw BoNT?3

8.5 Juoyétion pe Blotpopokpartia

O1 aMavToTogiveg Kupiwg N A kai n B atroteAolv TTapdyovta Biotpopokpatiag Adyw Tng
uwnAng Toug Bavatngopou TogIKOTNTAS (atroTeAoUv TIG TTAEov TOEIKEG YVWwOTEG Togiveg). ‘Eva
ypapuapio kabapAg KpuoToAAIKAG BONT BewpnTikG pe opaAf Katavoury Kal €i0TvoR Ba
MTTOPOUCE VO OKOTWOEI TIEPICTOTEPOUG ATIO £va EKATOPMUpPIO avBpwTToug®. Ma 1o Adyo auTo
avnkel otnv A karnyopia g CDC, avAkel otnv AG kai atn AioTta Tng CIA emiTTAéov aTToTeAEl
atrayopeupévn oucia Tou Biological Weapons Convention. O1 kUpiol Tpé1rou TTpoKANCNG TNG
OUYKEKPIUEVNG VOOOU €ival JE TNV EI0TIVON TOEIVWV I JE TNV XOprynon Tou HEocw TPOPNG.

O1 mapayovTeg TTou Ba ékavav moavA TN xprion Twv SEB atrd TpopokpdTeg cival o1 €€AG:
-E€aipeTikd uynAnf ToéikdtnTa (H TTA0V TOEIKN TOEiVN)
-AvOeKkTIKOTNTA O€ PETARAANSUEVES TTEPIBAAAOVTIKEG CUVORKEG.
-EukoAia kal xaunAé K6oToG TTapaywyng Kabdoov Ta BakTrpia TTou TIG TTapAyouV gival EUpEWG

OlaBéaipa aAAG Kal To yeyovog OTI UTTAPXOUV BIaBECIUA EUTTOPIKA OKEUACUOTA TTOU TTEPIEXOUV
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OAAQVTOTOEIVEG VIO 10TPIKOUG KAl KOOUNTIKOUG OKOTTOUG (botox) atrd Ta oTroia ptmopouv va
aTTOOVWOOUV.

-H duvarotnTa mpoobrikng Toug o€ agpolOA yia WEKAOKO KaBWGS UTTopouv va atrobnkeuTtolv
oc HopPr) okévng.

- H duvardétnta mpooBnkng Toug ot TPo@EG Kal TToTd TTou dev Ba BepuavBouv TTpo TG

KatavaAwong.
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8.6 Evbelktikol pebBodol avixveuonc:

MéBodo¢ avixveuong Napatnpnosig ‘Opo aviyveuvong | Eidog deiypatog nap
ano
urA

EvSomnepitovaikr] xopfiynon Seiypotog og Aeukd movtikia koL e0peon 35
minimumLD50.Awdpkela 3-4 NUEPEC.

Mouse bioassay 10-20 pg/mL AwdAupo tou Tiepleixe BoNT/A

H to€ikdtnTa Tou Seiypatog mou mpooSiopiotnke pe ELISA 36
EKTLUNONKE cuykpivovtoc Ta Selyparta pe pia mTPOTumn KAUmuAn mou
SnuoupynBnke pe mpdtumnn veupotofivn tumou A og puBULOTIKO BoNT/A/B/E/F oe beiypata

Amplified ELISA SLoAupa kaleivng. AldpKela 8 WPEeS 0,2-1ng/ml dayntou (toiAL, matdta)

ELISA based protein antibody BoNT/A/B/C/D/E/F o€ puBuLoTIKO 37

microarray Tautoxpovn avixveuon Twv opoTuntwv Tou BoNT. Aldpkela 24 wpeg 0.2-2.2 pg/ml SLdAupa BSA kat yaha.

E€aywyn Tou avTtlowpatog Tng Tofivng emwaacn tng tofivng Le to 38
UTIOOTPWHA Tou TEMTLSiou .ALApKELD 3 WPES
Endopep MS 1 mLD50 BoNT/A/og tydAa.
39
Xprion HOVOKAOVIKWY avTLIowpAatwy (BT57-1) kat PCR oto DNA mou >pg
Immuno-PCR T(POOKOAANBNKe 0TO avtiowpa. ALAPKeELD 8 WPEG AldAupa Tou miepleixe BoNT/A
Xprion Autocwpdtwy GT1b og tawia Sokwung popdng sandwich. 40
Lateral flow immunoassays Awdpketa 20 Aemrd. 15-150 pg/ml Aayxavika kat Balacova
Xprion TOAUKAOVLKWV QVTIOWUATWY Ao KOUVEAL Xprion kabapng 41
toélvng BoNT/A pe orjpaveon pe wootomo lwdiov 131. Awdpkela 8
Radioimmunoassay WPEG 100 MLD5 Aldhupa rou mepLeixe BoNT/A

Mivakag 3. EvdeikTikoi péBodol avixveuon BoNT atrd BiBAIOypa@IkES TTNYEG.
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9. TOZINH PIKINHZ (RICIN TOXIN -RT) KAl AMMNPINHZ (ABRIN TOXIN-AT)
9.1 lotopka dedopéva:

Or11o€iveg NG Pikivng (RT) kai Tng Autrpivng (AT) e€etalovTal Jadi AGyw KOIVWV HOPPOAOYIKWV
Kal BIOXNHIKWY XOPAKTNPEIOTIKWY OAAG Kal TTapouolou TpOTTou dpAong Kal TTPOKAAOUPEVWV
TTOPEVEPYEIWV.

O1 KapTToi TOU PiKIVOU ATAV YVWOTOI atrd TNV apXaidTnTa KAl XpNoIdoTToInenkav amd Toug
apxaioug ‘EAANveG kai AlyUTTTIOug Kal TTEPIYPAQPOVTAl OTO ZaVOKPITIKO ypaTrtd Tou 6ou Alwva
m.X Susruta Ayurveda . O HpddoT1og 10 uTO auTd To OVOPAlel «ZIAIKUTTpIOVY Aégl Oe OTI oI
AlyuTrTiol To KaAAigpyoUoav OTIG OXBeG Twv TTOTAPWY Kal Twv AIPVWYV, evw oTnv EAAGDa fTav
EKTOTE QUTOQUEG. Kdvel etTiong AGyo yia Tov TpOTTO Pe Tov oTroio éByadav 1o Addi atmd Toug
oTTopoug. AuTo 1O AGdI, TO ONUEPIVO PETOIVOAQDO, ATAvE TTaXU Kal XPNOiUEUE KAl yIa QWTICHO.
O OcdppaocTog ovopale 10 QuUTO autd «Kpdtwvar, o & Alookoupidng To avagEpel UTTO TO
ovoua Kikl, Kpotwy kal Zéoehl KUtrpiov Aégl d€ 0TI auTd ovopdletal Kpdtwy SI0TI TO OTTEPUQ
TOU poldde pe Tov KpoTtwva dnAadr] To TOIMTTOUPI TTOU KABETAI OTO CWHA TWV OKUAIWY KAl TWV
mpoPdtwv. O lMNAiviog eTtiong ava@épel 611 To AddI Tou Xpnoideue yia QwTiIopso. O Alookoupidng
10 TrEPIypdPel wes €€NG: Eivalr dévdpo tTou €xel péyeBog pIKpAG oukidg. Ot éxel @UAAQ TToU
Moidlouv pe Ta TTAATAVIa, GAAG auTd €ival HeyaAuTepa, TEAEIOTEPA Kal okoupdTepa. O1 kKAddol
TOU gival KoiAol OTTwG TO KaAdul, 0 8€ KAPTTOG TOU BPiOKETAl JETA AV G€ TOAUTTi OTAPUAIOU Kal
oTav ekKAeTIOBEi poiadel oav Tov Kpdtwva (To TOIPTTOUpI) TwV JWwV.

YTpEav apKeTEG avapopés XPAONS PIKIVAG we OTTAO PIOTPOOKPaATiag 0To TTapeABOV. Mia
BouBa, tTou TrepIExel, RT pe TNV KwdIk ovopacia « compound W»x», avamtuxbnke Kai
OokiydoTnke amod TIC Hvwpéveg TNMoMiTeieg, o€ ouvepyaoia pe Tn Bpetavia, mpiv tov A’
Maykoopio MoAepo. RT xpnoigotroi®nke o€ pop@r) €veong TTou Xopnynbnke ammo €va
o@aiIpidIo TTou eI0AABE aTTd TNV AKpPN YIOG OPTTPEAAG ATTO TTEPAOTIKG OTO TTOdI TOU 0 BoUAyapou
avTIKOBeOTWTIKOU dnpooioypdeou-cuyypagéa Georgi Markov 1ou {ouoe oT1o Aovdivo, TO
1978 pe atmroTéAeopa Tov BAvaTd Tou PeTd atrd Tpeic nuépec*? .To 1994 kai To 1995, TE00EPIg
avTpeg atmrd Hia opdda diapapTupiag evavTia oTn QopoAoyia gixav KATAdIKAOTEN yia KAToXh
PIKIVNG WG BIOAOYIKO OTTAO. Zx£BIa TTou ouvdéovTal he TRV AN Kaivta yia TV TTapaywyr pikivng
BpéBnkav ato AgyavioTav Tov NoéuBpio Tou 200143, Tov OkTwRpIo Tou 2003 £va TTAKETO TTOU
mepigixe RT kal éva atrelAnTIKO onpeiwpa eoTaAnoav o€ Taxudpouikd ypageio NG NoTiag
KapoAivag*. Tov Maio kai Tov loUvio Tou 2004, kapTtroi pikivng Bpébnkav ot Bala Tng

€MOOPTTIOU yIaoupTIoU pTTavavag Tng etaipiag Gerber otnv Kahigdpvia. MNa tnv AT dev £xel

KaTaypo@ei PEXPI ONPEPA XPAON TNG O€ TPOPOKPATIKN ETTIOEDN.
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9.2 Opyaviopot mpoéAeuongc:

H RT kai n AT avrkouv OTIG QUTOTOEiVEG Kal HAAIOTA aTTOTEAOUV WG TWPA TIG TTAEOV YVWOTEG
onAntnpiwdeig putoTogiveg .H RT TTapdyetal ammd Toug KapTroug TOU TPOTTIKOU guToU Pikivog o
koivog (Ricinus communis) Tng oikoyéveiag Twv EugopBiocidwy (Euphorbiacae) tmou ota
AQTIVIKG onuaivel TOIUTToUpl AOYw TIG OMOIOTNTAG TWV KOPTTWVY TOU WE TTAPAPOUCKWHEVA
TOIMTTOUPIO KAl €ival yvwOoTOG OTn XWPA HAG KAl WG PETOIVOAADIA, KiKl, XOMOKOUKIQ,
KOAOKKIiKI Kal KpoTwvag. ATG TOug KAPTTOUG TOU OUYKEKPIYEVOU @QUTOU TTAPAyETal TO
KaoTopéAalo 1 peTaivoAado To oTroio TTapdyetal pe e€aywyr v Bepuw Mia diadikagia TTou
KataoTpéel TNV Toéivn. Mikpd TTOOOOTO TNG TTAPAYWYNG TOU KAOTOPEAQIOU XPNOIUOTTOIEITAI
OTNV 1ATPIKI WG KABAPTIKG, EVW N HEYAAUTEPN TTOOOTNTA XPNOIYOTIOIEITAI OTN BloPnXavia wg
NITTavTIKO, 0TO KaoTOpEAaIo Oev TTepiExeTal RT kaBdoov auTr gival udatodiaAuTr Kal Katd Tnv
Oladikacia eKxUAIoNG ATTOUAKPUVETAI WG TTAPATTPOIOV.

H AT mmapdayetal atmdé Toug KapTroug Tou @uToU Abrus precatorius yvwoTo Kal e TRV ovouaagia

rosary pea.
Eixkéva 9. duté Ricinus communis Eikéva 10. Kaptroi pikivou
Eikéva 11. ®uté Abrus precatorius Eikéva 12. Kaptroi rosary pea

9.3 Aopn-katnyoplomoinon-puotkoxNKES LOLOTNTEG:

H RT (CAS 9009-86-3) ka1 n AT ( CAS 1393-62-0) eivan yAukotTpwrTeiveg (ToSaABoupiveq)
OXETIKA MIKpoU popiakoU Bdapoug 60-65 kDa, kai tagivopouvTal OTIG TUTTOU 2 TTPWTEIVEG

piBocwpikng atrevepyotroinong (RIPs) 1Tou ovoudldovtal kal ohotoéiveg (holotoxins), eivai

o1
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KUTTOPOTOGIVEG XWPIG ETTIAEKTIKOTNTA O€ CUYKEKPIYEVO TUTTO KUTTAPWY. ATToTEAOUVTAI aTTO dUO0
TTOAUTTETITIOIKEG aAucideg TNV A kai Tnv B popiakou Bapoug 32 kai 34 kDa avTtioToixa TTou
EVWVOVTal PE DICOUAQIBIKO e pd Kal aXnNUaTifouv £va eTEPODIUEPEC™ .

H mroAutreTmidikr] aAuaida A RTA (Ricin toxic A chain) eival pia N-yAukogu udpoAdcon TTou
atraptifetal amd 267 auivoééa pe Tpeic SOMIKOUG uTToTOouEiG e TrEpiTTou T0 50% Tng
TTOAUTTETITIOIKAG aAUCiIDAG va gival dounuévn o€ a-ENIKEG KAl O€ OKTW P-TITUXWTEG ETTIPAVEIEG.
O1 1peig UTTOBOUEG OXNUATICOUV éva «KAEIBI» TTOU €ival TO evepyod pEPOG TNG RT. AvTioToixng
ooung eivar n A ToAuTreTmTIdIKA aAucida Tng autrpivng ATA ( Abrin toxic A chain) pe pévn
d1a@opd Twv apIBud TWV auIVOEEWY TTou 0w gival 251.

H troAutreTmidIkn aAucida B RTB (Ricin toxic B chain) gival pia Aektivn TTou atrapTi¢eTal atréd
262 apivogEa kal DOMIKA PTToPE va TTpoodeBeil  oe uTToAgiypaTa yaAakTodng otny £TmQAveIa
Twv KUTTGpwv. H RTB oxnuartiel pia dopr pe 600 AoBoug TTwg £vag aATHPOG Aveu a-eAiKwv
Kal B-TITUXWTWYV ETTIPAVEILV OTTOU 0 KABE AoBA¢ TTepIAaudvel Tpeig uTTopovades. TouldxioTov
MIO OTTO QUTEG TIG TPEIG UTTOMOVADEG 0€ KABE oudAoyo AoBO kaTéxel pia BEon TTPOooKOAANGNG
oe odkyapo TTou divel To AEITOUPYIKO xapakTApa TG RTB. AvrioTtoixng doung civar n B
ToAuTTETIMIOIKA aAuaida TnG auTrpivng BTA ( Abrin toxic B chain) pe pévn diagopd twv apiBud
TWV APIVOEEWYV TToU £0W gival 268 (ek Twv OTTOIWV Ta 256 GpoIa PE TNV PIKiv PIE OPOoAoYia Twy
dU0 B-aAucidwv 60%).

O1 moAuTreTMIdIKEG aAuaideg Twv RT kal ET trepi€xovTal Kal o€ GAAOUG QUTIKOUG OpyavIoHOUG
yia TTapddeiypa 1o KpIBApl TTou  ouvBétel TNV oAucida A |, OPwG yia va €XOUME TOEIKO
QTTOTEAECUO ATTAITEITAI N TAUTOXPOVN TTAPOUCia Kol guvdean Twv OUO TTOAUTTETTTIOIKWYV

oAucidwv diagopeTikd n oAucida A dev utropei va €10€ABel 01O pIBOGCWHA KAl VO Tou

TTpokaAéael BAGRN*.

2XAMA 9. ZUYKPITIKA OXNUATIKA ATTEIKOVION TPIodIdoTaTtwy dopwv Pikivng kai AuTrpivng

H RT ka1 n AT o€ kaBapr] pop@n cival AcUKEG okbvn, udaTodIaAUTEG JE TO udaTikd didAupa
va gival AiyoTepo oTabepd 0€ oXEaN KE TO OTEYVH QAN ETITTAEoV dlaAUovVTal dIATNPWVTAG TV

EVEPYOTNTA TOUG Kal € aoBevA 6&iva dilaAuuaTta Kai gival avlekTIkKES oTh BEpuavon aAAd Kai Ta
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TTAYKPEQTIKA éviupa. Ze OTeyvr KatdoTaon eival otabepég oe Beppokpacia dwppatiou Kai
METOUCIWVOVTAlI WE TNV aufnon Tng Beppokpaciag Kal TTapdAAnAa n otaBepdTnTa TOUG
,MEIDVETaI QUEAVOPEVNG Kal TG uypaaiac? . Te Beppokpaacia 80° C Kal Gvw aTTeVEPYOTIoIoUVTal

TARPpWG. H RT kai n AT p1Topei va TTapouv TNV Hop®r okévng, oTrpél A Xatmiou.
9.4 Tpomog 5pAonG-KUPLEC TIAPEVEPYELEC

H pikivn gival eEaipeTik@ dNANTNPIWOEIG O€ TTEPITITWON EICTIVONG, A XOPAYNONG UE EVEDN Kal
AlyoTepo emmikivouvn katd tnv kardmoon. Mrmopei akéun va gival dnAnTnpiwdeig av oKovn
pIKivng €pBel o€ eTaPn We Ta PATIa f} va atToppo@ndei atmd KATToIa acuvEXEIa TOU DEPUATOG
ASyw TpauuaTtiouou.

H pikivn kai n autpivn 6Tmwg kai ol Togiveg Shiga eivar RNA N-yAukooiddoeg TTou
QATTEVEPYOTTOIOUV ETTIAEKTIKA KAl N QVOOTPEWIPA TO EUKAPUWTIKO PIBOCWHATWY PE OIACTIOO0N
€vog dIaTnPoUPEVOU UTTOALIIMOTOG adevoaivng evidg Tou Aeyouevou sarcin-ricin loop (SRL) Tou
28S rRN. Apouv KkutTapoToIKé TTapeuTTodi(ovTag Ta KUTTapa va ouvBEéaouv TTpwTEiveg aTrd
auIVOgEa oUPQWVa JE TNV KWOAIKOTTOINUEVN TTANPOoQopia TTou AauBdavouv atrd To ayyeAIapopo
RNA pia digpyaoia 1Tou yivetal ota pifocwuarta Kal gival Baoikry yia 6Aa ta kUTTapa. ‘Eva
Blopodpio pikivng eival Ikavo va atrevepyotroifjoel epi Ta 1.500 pifoocwpata avd Aetrtd
0dnNywvTag TEAIKA TO KUTTApPO o€ BAavaTo?e,

H cicodog oT1o kuttapéTAacua &ekivd pe Tnv B aAucida deouevetar o€ ouvBeTOUG
UdATAVBPAKES OTNV ETTIPAVEIA TWV EUKAPUWTIKWY KUTTAPWY TTOU TTEPIEXOUV EiTE GTO éva AKPO
N-akeTuAoyalaktolapivn 1 BATa-1,4-cuvdedepéva UTTOAEIJPATA YaAOKTOlNG. ETITTAov, ol
YAukdveg TUTTOU pavvolng TNG PIKivNG €ival IKavEG va Oouvdéouv KUTTApPA TToU eK@PAfouv
uttodoxeig pavvolng. ‘Exel deixbei 61 ouvdéovtal 106-108 podpia pikivng amé Tnv B aAucida
NG avd KUTTAPIKA €TTIQAVEIQ.

H ouvdeon Twv RT kai AT 0€ €MQAVEIOKA JEPUPPAVES ETITPETTEI TNV €i0006 TNG OTO KUTTAPO
o¢ KGO €idouG eyKOATTWOEWV TNG PePPBpAvng. H oloTogivn ptropei va TTpooAngBei evidg
KuoTidiwv  kKAaBpivng, kaBw¢ kol ommd Pn  egaptnuévoug atmd  KAaBpivn  0doug
OUMTTEPIAAUPBAVOUEVWY HIKPOOTTNAQIWY Kal PHAKPOTTIVOKUTTAPpWONG. EvdokutTapikd kuoTidia
peTa@épouv TIG RT kai AT oTa €vOOOWUATA TTOU Ta META@EPOUV oTa owudtia Golgi. H
OpaocTIKA aufnon TnG ofuTnTag Twv evOOOWMATWY Bewpeital OTI £xel YIKPN ETTIOPACN OTIG
AEITOUPYIKES 1ID16TNTEG TwV RT Kau AT. ETre1dr] o1l RT kai AT gival oTaBepég o€ pia eupeia TTepIoxn
pH, n atoikodéunon o€ evO0oWHATA 1] AUCOOWHATA TTPOCPEPEI JIKPT i KOBOAoOU TTpooTaCia
oTov opyavioud. Ta pépia Twv RT kai AT moTevuetal 611 akoAouBolv  avdadpoun PeTagopd
ammd Ta evdoowpaTa, To OikTUO trans-Golgi, kal To Golgi yia va €icéABouv oTnv AuAd Tou
€vOOTTAOOHATIKOU DIKTUOU.

MNa va dpdoouv kuttapotolikd ol RT kal AT, n aAucida A TTpETTel va atrokoTrel atrd Tnv

oAucida B, mpokeipévou va atreAeuBepwBei n dpaoTiky NG Béon. H diadikacia auth
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KatoAueTal amd 1o évfuuo PDI (protein disulphide isomerase) TTou €dpelel 0TO QUAS Tou
evbommAaopatikou diktuou. Otav ateAeuBepwBei n aAucida A otov auhd Tou ER
evOOTTAAOHATIKOU BIKTUOU, TOTE PEPIKWG EEOITTAWVETAI KAI PMEPIKWG EICEPYETAI OTN MEMPBPAVN
TOU.

H A aAucida éxel dpaoTtikdTnTa TG rRNA N-yAukoluAdong Trou eival utreuBuvn yia Tnv
O1doTTaon €vog YAUKOOIBIKOU OeopoU evidg Tng utrodovadag 60ST ou PrRNA  Twv
EUKOPUWTIKWV pIfoocwpdtwy. H A aAucida €dIKA Kol pn avTiIoTPETTTA UudpPoAUel TO N-
yAukoo181k6 deoud Tng adevivng otnv B€éon 4324 (A4324) evidg Tou 28S rRNA, aAAd agrvel
TN PayxokKoKaAId ewa@odieoTépa Tou RNA dBikTo. H pikivn oToxeuel A4324 TTou TTEPIEXETAI OF
MIa Akpwg ouvTnpnuévn aAAnAouyia 12 voukAeoTIdiwv TTou BpiokovTal 0€ OAA TO EUKAPUWTIKA
pipoocwpata. H aAAnAouxia, 5'-AGUACGAGAGGA-3’ , TTou ovouddeTal BpoOXog OapKivng-
pIKivNG €ival onuavTiki oTnv TTPOCOE0N TwY TTOPAYOVTWY ETTIMAKUVONG KATd TN OIGPKEIQ TNG
TPWTEIVIKNAG oUvBeong. H atmoTroupivwon adpavoTrolei ypryopa Kal TTAfpwS TO pIROCWHA, UE
QTTOTEAEOPA TNV TOEIKOTNTA ATTO TNV AVOCTOAN TNG TTPpWTEivooUvBEoNG.

EvTog NG dpacTikAg BEong TNG A aAuaidag, UTTAPXOUV OPKETA AUIVOEEA TTOU EUTTAEKOVTOI
oTnv atomoupivwon Tou pifoocwuatikod RNA. Av kal o akpIBAG HNnxaviopuds Tng
QTTOTTOUPIVWONG €ival AyvwaoTog, apivogéa KAeIdId TTepIAapBavouy Tnv Tupoaivn oTIG BEaeIg
80 ka1 123, yAoutapikd o&U otn 6€on 177, kai apyivivng otn Béon 180. EidikéTtepa, n Arg180
Kal N Glu177 éxouv d€1xBei va eUTTAEKOVTAI OTOV KATAAUTIKO PNXAVIOPO, KAl OXI ETUEUONG
UTTOOTPWHATOG, ME EVCUMOKIVNTIKEG MEAETEG TTOU TTEPIAAPPBAVOUV PETaANaYPEVEG A AAUCIDEG.
To povTéAo Trou TTpoTeivel Mozingo kal Robertus, Bacifetal o€ dopég akTivwv-X, gival wg ENG:

To uttéoTpwua Bpdyxou capkivn-pikivn deopeueTal otn dpacTIKA Béon NG A aAuaidag pe
TNV adevivn atoxo evavTi tyr80 kai tyr123.H Arg180 cival TotroBeTnuévn €101 WOTE va PTTOPET
va mpwToviwBei alwtoopada N-3 Tng adevivng kal va omdoel 1o deoud petaéu N-9 Tou
0akTUAiou adevivng kair C-1" Tng pIfddng. H didotmacon tou deopoU KATAANyEl o€ éva 10V
ogukapPovuliou oTnv pIBAEN, TTou aTtaBepoTroicital pe Tn Glu177.

H mpwrtoviwon Tou N-3 Tn¢g adevivng atrd Arg180 emTpETTEl ATTOTTPWTOVIWGN £vOS KOVTIVOU
Mopiou vepoU HE QTTOTEAEGUO TO TTPOKUTITOV USPOEUAIO avTidpa ME 10v KapBovuliou Tng
pPIBAENG.

H atotmmoupivwon Ttng adevivng odnyei  oe pia oudétepn  piIfding oe éva ABIKTO

PWOPodIECTEPIKO TKEAETO RNA.
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2xAMa 10. ZXNPATIKA avatrapdoTaon unxaviopou dpdong Pikivng

Ta 10 ATTIEG EMITTITWOEIG TTAPATNPOUVTAI OE TTEPITITWOTN KATATTOONG Twv RT Kal AT KaBwg n
TTaBoAoyia TepiopileTal KUpiwg aTo BAEVVOYOVO TOU YOOTPEVTEPIKOU CwARva TTBavév Adyw
evCupaTikAg atmmodopnons. Ta KUpIO CUPTITWUATA O€  TTEPITITWON  KATATTOONG  PIKivNG
mepIAaUPBAvouy TTOVO , € QAEYUOVI] KOl aligoppayia oTo PAEVVOYOVO TOU YOOTPEVTEPIKOU
OwARva Kal akoAoUBwG vauTia, ePeTd Pe aipa, didppolda, SUCKOAIQ OTNV KATATTOoN , AINATNPES
Kevwoelg. H peiwon Tou OyKou Tou aiatog OTO YAOTPEVTEPIKO CUCTNUA UTTOPE VA TTPOKAAEDEI
QVETTAPKEIO OE TTAYKPEAG, VEQPA, CUKWTI KOl YOOTPEVTEPIKO CWAAVA KAl COK GTOV avOPWITIVO
opyavioud e HIa O€Ipd CUPTITWHATWY OTTWS CaAdda, aduvauia atTwAEIa TTPOCAVATOAIOHOU,
TAON yia AirroBupia, xapnAf Tapaywyr] oUpwyv Kal oupaiyia.

Ta TTPWTA CUUTITWHOTA OTNV KATATTOON PIKivNG ep@avifovTal yéoa o 6 wpeg dev gival
apxIKa 1600 évrova kai gival docoecaTpwpeva. H TARpng dpdon Tng pikivng epgavidetal o€ 2
£€WG 5 nuépseg.

Katotmiv €I0TTVORG PIKivNG N GUUTITWHATOAOYIO SIa@EPEl HE APXIKA CUPTITWHATA TOV BrXa Kal
TOV TTUPETS. 21NV €10TTVOor OAAG KAl OTNV €TTOQN UE TO OEPPA ETITTAEOV N PIKiVN TTPOKAAEI
aAAePYIKA avTidpaon pe oidnua oToug o@BaApoUg Kal Ta XeiAn, doBua, BpoyxiTida, EnpoAaiuia,
€PUBPOTNTO OTO BEPUA, UTTEPAIMIA, POUCKAAEG ,ayoUpa Kal epeBIoud aTo dEpUA Kal TTGVO OTO
oTnRbog
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Ta apxIKd CUPTITWUATA TOEIKOTNTAG OTNV QUTTPIVN O€ €I0TIVOR ed@avidovTal e 8 WpEG
TTEPITTOU evw O€ KaTatroon o€ Alyotepo amod 6 wpeg. ZuviABwg n KUpIa CUUTITWHPATOAOYIa
ep@avidetal HeT@ atrd 1 ewg 3 nuEPeS.O BavaTtog atmd auTrpivn PTTopEi va €TTEABEI HETAEU 36-
72 wpwv Kal €apTdTal atd Tov TPOTTO Xopnynong ( €1I0TTvor], KAataTroon, o€ €veon) .Av Oev
eTENBEI BAvaTog peTd atrd 3-5 nuépeg ouvnRBwg To BUPA AVAPPWVEL.

Aev uttdpxel ekTeTapévn BIBAIoypagia oxeTIKA pe Bavatn@opa ddon kaBapnig RT i AT otov
avBpwTTo KaBWg cuvnBwg avagépetal dNANTNEIOCNH ATTO KATATTIOON KAPTTWY TWV QUTWV TTOU
TIG TTApAyouV OTToU €I0IKA av KATA ‘Tnv KaTdtmoon dgv TTOATOTTOINOOUV TG CUUTITWHATA gival
oxeTikad AmMa*®: H Bavarnedépa 56on LDso pIKivng o€ TTovTikia pe karatroon sivar 30mg/kg
owpaTikoU Bdpoug kair Bewpeitar 1.000 @opég AlyoTeEpo TOEIKA O€ OXEON ME €I0TIVONA N
XopNynon He evéoiun popeni®® Ztov avBpwtro utroloyileTal Katd Tnv eiomvory 5-10 ug avda
KIAO owpaTikou BAapoug ,aTn xopriynon He éveon o€ 1ug ava KIAG cwpaTikou Bdapoug n LDse=
0,22mg/kg, evw n avtiotoixn Bavarn@dépa d6on 0TV KATATTOON £ival OnNUAvTIKa uwnAoTEPn
KaBboov UeydAo PEPOG ATTEVEPYOTTOIEITAI OTO OTOMAXI Kal uTToAoyileTal Trepi TO 1mg avd KIAS
owpaTikoU Bapoug. H autrpivn gival Trepittou 75 popég dpacTIKATEPN aTrd TNV PIKivn Pe LDso
0,04 pg/kg cwHaTIKOU BAPOUG GTa TIOVTIKIA PE EVETIUN XopPAYnon -

H dnAntnpiacn ue pikivn dev gival JETABOTIKN PE ETTAQT HOAUCUEVOU HE U HOAUGHEVO GTOUO
OAAG utTdpxel ékBean atrd ATouo TToU QEPEI PIKiv OTO OEpUA ) Ta pouxa Tou. Opwg eTagn
ME To B€pa 1) €kBeon Twv oPBaAPWY gival attiBavo va TTPoKaAéTEl BavaTnPOPeS TTAPEVEPYEIEG
Kal TTEPIOPICETAl 0€ KOKKIVIAQ Kal TTOVO OTO dEPUA Kal TOUG OPBAAPOUG KAl EVOEXOUEVWG TOTTIKEG
BA&Beg. TEooEPIG £WG OKTW KAPTTOI PIKIVNG TTEPIEXOUV APKETA TTOCOTNTA RT yia va OKOTWGOUV

Eva TTaidi.

9.5 Juoy€tion pe Blotpopokpartia

H RT éxel xpnoigotroinBei 010 TTApeABOV 0 TPOPOKPATIKEG KAl DOAOPOVIKEG ETTIBETEIG,
atroTeAei TTapdayovta BloTpouokpaTiag avhkel otnv B katnyopia tng CDC, otnv Aiota AG kai
oTtn Aiota Tng CIA, emtTAéov atroTeAEi atmayopeupévn ouaia Tautdxpova Tou Chemical
Weapons Convention kal Tou Biological Weapons Convention.
O1 TrapdayovTeg ToU Ba ékavav mlavA Tn xpron Tng RT atrd TpouoKpdaTeS gival ol €GAG:
-EukoAia kai xaunAdé ké60TOG TTapaywyng  kabdoov TO QUTO PIKIVOG UTTOPEI €UKOAA va
KaAAIEpynBei akOUN Kol O€ OTTITI XWPIG IBIAITEPES ATTAITHOEIS KAI VO aTTOROVWOEi £€ioou eUkoAa
a1Td TOUg oTTOpoUG. Me xpwuaTtoypagia ouyyévelag (affinity chromatography) sivar Suvatév av
arrogovwBouv 180mg kaBaprig RT atmd 100gr KapTrwy PIKivNG. o€ JeYAAeg TTOOOTNTEG ,KABE
£T0G TTApAyovTal TTAVW atrd éva EKATOUUUPIO TOVOI KAPTTWV pIKivng. EmmTAéov n RT ptropei
OXETIK&A €UKOAD va atropovwBOei amd T1a améfANTa TG TTAPAYWYNSG KAoTopéAaiou
XPNOIMOTIOIWVTAG 0pyavikoUug SIaAUTEG OTTWG £€Avia ) TETpaxAwpdvBpaka.

-H o1abepdTnTa TG 0TN Beppokpaaia TTEPIBAAAOVTOC yia ETTAPKN XPOVIKG SIacTAUATA.
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-H duvardétnta va diaAuBei og udatiké dioAUpaTa Kal N avOekTiKOTNTA TNG 0 eAaPpwg 6¢Ivo
pH.
-H duvardtnta pop@oTtroinong o€ okOvN, CTTPEN KAl XATTI

H AT 0¢gv £xel xpnoidoTroinBei éwg Twpa o€ TTePIOTATIKO BIOTPOUOKPATIAS ] TTOAéUOU OuWG
eTTeIdN £x€l dpola dpdaon pe TNV RT kai gival 1IoxupdTePN Kai £TTEION 10XUOUV KAl YIO QUTHV Td
avWTEPW TTOU 1IoYUouV yia TNV RT dev utropei va ayvonBei n duvardtnra XpHong tng wg

TTapdywyv BioTpopokpartia
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9.6 Evbewktikol pebBodol aviyveuong

M£00o&0o¢ aviyvevong Napatnpnoelg 'Opo aviyvevong | Eidog deiypatog nop
ano
Ty 0
Avtiowparta oKlvntonolnpéva oe paBdouc otAikovng. Aldpketa 10 PUBLULOTIKO SLEAUMA KOl CWHATIKE | 2
Sandwich-type ELISA WPEC. 10-100 fmol uypa
Colorimetric and Avtiowpata culeuyuéva oe TAakidia pkpotithodotnong. Aldpkela PuBLLOTIKO StdAupa Kot owpaTike | 3
chemiluminescence ELISA 3-24 wpsc. 0.1-0.5 ng/ml uypa
PuBpLoTiko StdAupa koL vepd amtd | >4
Fiber optic-based biosensor Avtiowpato cUlEVYUEVO OE OTTLKEG LVEG. Aldpkela 20 AemTa. 0.1-1 ng/ml TIOTAL
XxMAP microspheres Avtiowpata culevyuéva oe pikpoodatptdia XMAP Aldpkela 2,5 0.01-0.03 ng/ml PuBuiotiko Stdhupa kat yaia 55
immunoassay WpPeG. AvixveUeL Tautoxpova Kot SEB kat BONT
Surface plasmon resonance- Avtiowpata culeuypéva oe SPR chip .Aldpketa 15 Asmtad. 0.1 ng/ml PuBuLoTtiko StadAupa Kot 56
SPR nieptBarovtika Seiyparta
Hand-held SPR Avtiowparta culevypéva og SPR chip. Aldpketa 10 Aemrd. 200 ng/mll PuBuiotiko Stahupa 57
immuno-PCR Avtiowpata culeuypéva oe TAakidla pikpotithodotnong. 0.01-0.1 ng/ml Bobwvog kpéag, yaha Kat auyd 58
Immunocapture and MALDI- Avtiowpata culeVyUEVO OE HayVvNTIKG owpatidia .Aldpkela 6 wpec. | 50 ng/ml PuBuiotiko Stalupa kat yaia 53
TOF/MS
Mouse bioassay Aokun oe rovtikia. E0peon LD50 pe xprion 10 Melpouatolwwy. <7.5 pg/ml PUBULOTIKO SLdAup 60
Adpkela 24 wpeg.
Nano LC-MS xpnon Aaktolng wg akivntn ¢paon o€ povoAlBikr) otnAn Si Aldpkela 5 | 8 ng/mL Suahupa uPnAnc ouykévtpwong oe | 81
WPEG. npwteivn
Duplex Real-time PCR (QPCR) | tautdxpovn avixveuon pikivng kat aBpivng, péow aviyveuvong 3 avtiypada DNA AkatépyaoTto ekxUALoUA -piypa 62
YEVETIKOU UALKOU TwV GUTWV EK TWV OMOLWV Tapdyovtal yla TN pLKivn Kot tpodipwy
1,2 ywa tnv aPpivn
real-time cell electronic Aok og VERO kUTtapa Kal HETpnon tou moAAamAactacpol Toug 0.2-14 ng/ml FGAa , xupoc kapdtou, Bpedikn 63
sensing (RT-CES) KOlL TOU KuTtaplkol Bavadtou Adyw tofikotntag Ue online tpodn
napakoAouBOnon péow tou cuotruatog RT-CES. Awdpketla 8-60
WPEG.
LC-SRM Avixveuon 8 dtadopetikwyv toflvwv CBRN. Aldpkela 20-24 wpEC. 1.3mgtcA Miypa «Kwelikng» coumag 64

oAucidag tng RT

Mivakag 4 EvdeikTikoi péBodol avixveuon Pikivng-Autrpivng atd BIBAIOYpa@IKES TTNYEG.
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10. ZTAOYAOKKOKIKH ENTEPOTOZ=INH B (SEB):

10.1 lotopika dedbopeva:

Ao 10 1943 €wg 10 1966 o1 H.IM.A. cixav éva mpoypauua e1iBeong Pe BloAoyikoug
TapdyovTeg Kal N SEB ATav évag amd autoug TOug TTaPAYOVTEG TTOU ATTOBNKEUTAKAV O€
MeydAeg TToodTNTEG, KABOOOV oI emoTAPoveS yvwpidav 611 n SEB Ba ptmopouce va eivai
I010iTEPA ATTOTEAECHATIKO OTTAO OTav armeAeuBepwvetal wg agpoloA. H T1oivn Trapapével
oTaBepn 6Tav agpoAUlsTal Kal n dOCN TTOU ATTAITEITAI yIa va B€0€l o€ avikavoTnTa Tov £X0poU
gival TTOAU xaunASGTEPN aTTO QUTA TTOU ATTAITEITAI YIO VA TOV OKOTWOEl. EKTIuABNKe OT1 pia
atroTeAEOATIK €TTiBeon Ba umopouce va karaoThoel 10 80% 1 Kal TTEPICOOTEPO TOU
ekTeBEINéVO avTITTAAOU  va pnv  €ival o€ Béon va ekTeAéOEl TNV ATTOOTOAR TOU yia €wg 2

£BOouGOEC®®.

10.2 Opyaviopol mpogAeuong

H SEB mapdyetal atrd 1a TTOAU diadedopéva Gram BeTikd BakTApia Staphylococcus aureus
(S. Aureus). Ta S. Aureus HOP@OAOYIKA €ival KOKKOI BIQUETPOU TTEPITTOU 1um, oxnuatiouv
QTTOIKIEG KQI N YEVETIKA TTANPOQOPIa TTOU KWAIKOTTOIEI TNV TTapdywyn Tng SEB utropei va eivai
XPWHOOWHWIKA i} TTAACOUIBIOKA. Z€ KAANIEpyEIEG S.Aureus gival duvaTh N TTapaywyrn CnUavTiKng

TToooTNTOaG SEB.

Eikova 13. Atrokia Staphylococcus aureus

10.3 AopR-Katnyoplomoinon-euoilkoxnULIKEC LOLOTNTEC:

H SEB civar pia e€wtogivn kal avrkel oTi¢ evTepoTotives. Eival Tpwrteivn pIKpoU poplakou
Bapoug 28 kDa atroteAcitan atmd 239 apivoééa, gival udatodiaAuTr], epggavidel oTabepdTNTA OTN
Béppavon kal og udaTikG dIAAUPA Kal avTEXEl akOun Kal aTo onueio Bpacuou Tou vepou yia
Aiya Aetrté.H SEB emitAéov TTapouciadel apkeTd peyaAn otabepdTnta EvavTl € TTPWTEOAUTIKG
évlupa Kal ot peyGAo eUpog pH.YTapyxouv evvéa KOAG KOBOPIOPEVEC OTAPUAOKOKKIKEG

EVTEPOTOEIVEG WG TTPOG TNV avTiyovikoTnTta Toug, ol A,B,C,D E,F,G,H ka1 n | €k Twv oTToiwv n

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 18:17:32 EEST - 3.145.32.162



TEPIOCOTEPO DPAOTIKA Kal peAeTNéVN gival n B (Chemical Abstracts Service Registry Number:
CAS 11100-45-1).

10.4 Tpomoc SpAaong-KUPLEC TIOPEVEPYELEC

MoAAég atd TIG TTapevépyelieg NG (SEB) ogeihovral otn diéyepon Twv T AEPUQOKUTTAPWY
a1Td TO AVOOOTTOINTIKO oUCTNHA Tou &evioTh. H Togivn deopeleTal Gueca OTIG TTPWTEIVEG TNG
KUplag oUPTTAEENG 1IoTooupBatétnTag (MHC) Tdéng Il oTa avTiyovotrapouciacTikd KUTTapd, Ta
oTroia oTn ouvéxela dieyeipouv Tov TTOAATTAQCIAGUS PeydAou apiBuou T Aepgokuttdpwy. Ol
SEB atroteAolv éva «BakTnpiakd uTrepavTiyovoy €TTEION UTTOPEI VO GXNUATIOEI PIO «YEQUPAY
METOEU TwV TTpwTeivwv MHC Il oTa avTiyovoTTapoUCIaoTIKA KUTTAPA KAl TOUG UTTOBOXEIG TWV
T-Aep@okuTttdpwy ota CD4 kai CD8 T kUTTAPA, TTAPAKAUTITOVTOG £TG1 TOV KAVOVIKO NXAVIOUO
emegepyaniag kal  TTapouciaong avtiyovou. Auti n  emidopacn TG SEB  TTpokaAei
aTTeAEUBEPpWON TEPAOTIWY TTOCOTATWY KUTOKIVWYV, TUYKEKPIPMEVA TNG IvTEPAEUKivng 2 (IL-2),
TTapdyovTa vékpwong Oykwv B (TNF-B) kai ivteppepovwy. Or KUTOKIVEG OXI VO TTPOKAAOUV
TNV evepyotroinon TTPOCBETWV PAEYHOVWOWY KUTTAPWY OAAG UTTAPXEI OXETIKI QVETTAPKNG
EVEPYOTTOINON APVNTIKWY avTIpPUBUIOTIKWY Bpoxwy avadpaons. Aappavopeva autd utroyiy,
n eAeypovwodng avtidpaon Tou cwpuatog moavoTata diauecoAafei o€ TTOAES aTTd TIG TOEIKES
emodpaoelg Tng SEB.

2xAMa 11. Zxnuatiki avatrapdoTacn T1potTou dpdong SEB
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H SEB eivai kupiwg yvwoTi Adyw TnG dpAaong TG OTO YOOTPEVTEPIKO CUCTNHA KAl TTPOKOAET
CUMUTITWHATA dnANTNPIacng OTTWG EUETO, dIGPPOIa ,KOIAIAKOG TTOVOG , TTUPETOG Kal €EAVTANCN.
To evtepIkd MONAAIO gival éva aTpWHA KUTTAPWY TTou dlaxwpilel Tov auAd atrd Ta KUTTapa Tou
avoooBIoAOYIKOU GUOTAMATOG KUTTAPA, TTAPEXOVTAG £va @Payud aTnv TEPACTIA TTO0OTNTA
QVTIYOVWYV TPOPIiUWYV, BAKTAPIWY KAl 1LV OTA OTTOIA EKTIBETAI TO €VTEPO. H eKTETAPEVN PAEYUOVH
TTOU TTPOKCAAEITAl atrd TNV avoooloyikr] atmokpion otn SEB odnyei oe auénon Tou eVTEPIKNA
olaTTepatdTNTa TOU €TMOAAIOU  Kal PEiwon TnG ék@pacng Twv TpwTeiviov olvdeong. H
dlatapaxn TNG AsiIroupyiag Tou gpaypol odnyei o€ pia por] avTiyovwy JEcw Tou BAevvoydvou
OTPWHOTOG, EVEPYOTTOILVTAG TTEPAITEPW TIG AVOOOAOYIKEG ATTOKPIOEIG O AUTA Ta AvTIyova
KaBw¢ autd aAAnAemmdpoulv pe Ta KUTTAPA TOU avoooTroiNTIKoU cuoTAuatog. H SEB  ival o¢
Béon va diaoyioel To €mMONAIOKO gpAyua ABIKTO Kal va  aTTokThcel TTpéofacn ota T
AEPPOKUTTOPAS.

H &pdon tng SEB odnyei otnv aténon tng diamepardtnTag Twv I0vTwy XAwpiou oTnv
€EWTEPIKA MEMPBPAVN TwV KUTTAPWYV ToU BAevoyydvou Twv eviépwy. O1 TTépol Twv PEPBpavwV
EvEPYOTTOIOUVTAI KAl DIOCTEAAOVTAI EITE PE TNV alENon TNG CAMP  €iTe pe TV augnon Twv 16VTwv
aoBeaTiou EVOOKUTTAPIKA PE AUECO AVTIKTUTTIO OTNV OCPWTIKOTATA YOOTPEVTEPIKOU cwAnva .H
augnon NG OIaTTEPATOTNTAG TWV XAWwPIOUXWYV 10VvTwY 00nyei 0€ QTTWAEIQ Uypwv CTO
YOOTPEVTEPIKO CWAAVA KAl ouudtTapdoupon VEPOU KAl VvaATPIOU HE ATTOTEAECUO  TIG
TTpoavapepBeioeg TTapevépyeleg o€ 1 €wg 6 wpeg atmd Tnv katdrmmoon Tng SEB kupiwg atod
TPOPIUA.

H kUpia emkivéuvoTnta TG SEB 6uwg dev TTpokaAgital atrd TRV KAatdtmoon g kabdoov ol
TTOPEVEPYEIEG OE AUTA TNV TTEPITITWOT €ival TTAPOBIKES KAl OXETIKA EAAQPEG AAAG E TNV EI0TTVON
OTTOU Ta KAIVIKA CUUTITWHOTA €ival dIaQopeTIKA Kal TTIO 0oBapd aTTEVEPYOTTOIWVTAG TOV ARTITN.
Kard tnv eio1vor n SEB evepyoTrolei TRV Yadikr] Trapaywyn atrd Tov opyaviouo KUTOKIVWVY Ol
oTT0iEG aTToTEAOUV TOV PecoAaBnTh oTnv TogIKN TNG dpdon. EmmALov ep@avifeTal avaAoyn
opdon otn BAevvoyodvo TOU AvVATIVEUCTIKOU WE auTh TnG BAevoydvvou Tou yaoTpevTepikoU. Ta
oupTITwHata ToéIkéTNTag TNG SEB KatéTIV €10TTVoNG eugavifovTal heTagl 3 €wg 12 wpwv He
TTUPETO, TTOVOKEPAAO, Piyog, MUaAyia Kal BAxa xwpic QAEypata. Ze opIouéveG BapUTepPES
TTEQITITWOEIG TTapaTnEEiTal SUOTIVOIA Kal OTTIIOB0CTEPVIKOG TTOVOG KOl UTTOPEI va TTPOKANBEi
TIVEUMOVIKOG 0idnua. O TTUPETOG KAl TO Piyog PTTOPOUV VA KPATACOUV £WG KAl 5 NUEPES PE TOV
Brxa va emiuével Ewg Kal 4 eBOOUAdEG.

H 86on SEB 10U ptropei va TpokaAéoel atrevepyoTroinon oTov AvBpwTTo HECW EI0TTVONG
uttoAoyietar o€ 0,4ng avd KIAG cwuaTikoU Bdpoug evw n avrioToixn Bavarngépa d6on

uttoAoyileTal o€ 50 Popég peyaAlTtepn dnAadn Tepi Ta 20ng ava KIAO GwaTIKoU Bapouc®’.
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https://en.wikipedia.org/wiki/Cyclic_adenosine_monophosphate

10.5 Zuoxétion ue Blotpopokpatia

H SEB amoteAei TTapdyovia PIOTPOMOKPATIOG KUPIWG YIa ATTEVEPYOTTOINCN aTOUoU A
TANBucopoU oTéxoUu TTapd yia Bavatwon i TPOKANon Poviung avarmnpiag. Avhkel otnv B
katnyopia Tng CDC kai oTn Aiota AG emitTAéov atroTeAei atrayopeuuévn ouaia Tou Biological
Weapons Convention.ATroteAei TNV POVAdIKR €K TWV OTAQUAOKOKKIKWY TO&ivwy N oTroia
MEAETABNKE Kal WG BIodTTAO.

O1 mapayovTeg TToU Ba £kavav mBavA TN xprion Twv SE amd TpopokpdTeg gival ol €ERG:
-EukoAia kai xaunAé k6oTog TTapaywyng kabdoov Ta BakTrpia TTou TIC TTapAyouV €ival EUPEWG
d1aBéoiya Kal duvaTal Ye XOUNAG KOOTOG KOAAMEPYEIAG TOUG VO TTOPAYOUV IKAVOTTOINTIKEG
TTOOOTNTEG EVTEPOTOLIVNG.

-H oT1aBepdTnTa TOUg OTN BeppoKkpaaia , udaTIKG SIAAUPATA, TTPWTEOAUTIKA £viupa Kal eupl
pH
-H duvardémnTa xprion ™G 1000 0€ VvEPO Kal TPOWINA OCO KAl OTAV TTOAU dPACTIKN KOl
QATTOTEAECUATIKY HOPPr) agPOLOA.

- To yeyovég OTI pia xaunArp d6on SEB eival €MOPKAG YIO VA OTTEVEPYOTTOINOEl KAl vd
TIPOKAAECEI AvIKavOTNTA OTOV AVOPWTTO gival €vag GAAOG TTapdyovTag TTou To KaBIoTd Teavo

OTTAO BIOTPOUOKPATIOG.
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10.6 Evbelktikol pebodol avixveuvong

M£0060¢ avixveuong NopatnpAosLg ‘Opro aviyvevong | Eidog Ssiypatog nap
ano
Ty0)
0,1ng/ml ota ovpa
kat 0,5ng/ml ota avBpwrtva oUupa, amo KAAAEPYELEG
Xprion SUTAWV aVTLOWHATO KoL OVIXVEUGON HE XpWwHaTOYypadLKA SloAUpata Twv Kot SLtaAlpata Twy SELYUATWY
ELISA -Sandwich pétpnon. Selypatwy tpodwv | tpodwv 68
200 ng NG A Miyua «KWellkng» coumag pe a4
LC-SRM Avixveuon 8 dladopetikwy toflvwv CBRN. Aldpkela 20-24 wpEC. oAucidag tng RT npoaBnkn LysC/trypsin
Bead-Assisted Displacement Mot avoooSoKLUaoia ETOTOTLONG UE BAON ULKPOTOLT yla TNV oABoupivn Bdéelov opou, kaleivn
Immunoassay on a Microchip | avixveuon ¢pBoplopol tng SEB pe xprion Aéilep. Kol yaAa 69
28.5 fg/mL
Xpnon avtlowpatwyv evavtiov SNAP-25 kat VAMP2 ue xprion SPR.
Aldpkela 20 Aemtad. 70
Lab-on-a-chip (LOC) assay lpg BoNT/A
1pgn 250
avtiypada DNA SudAupa PBS mou mepLéxel 1% 71
PCR-ELISA Xprion oAlyovouKAOTLOLWY CHUOOUEVWY WE Blotivh. Tou S. aureus arayo ydAa kot 0,1% PBSMT
72
ELISA-on-a-chip (EOC) Dopntn cuokeun. Aldpkela 20 Aemta. 2ng/ml BoNT/A
73
Immunoassay biosensor AKLVNTOMOLNGN TOU QVILOWUATOG OE OTTTIKY (val. 5ng/ml BoNT/A og 8tdhupa PBS

Mivakag 5 EvdeikTiKoi péBodol avixveuon SEB atmod BIBAIOYPAPIKES TTNYEG.
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11.TOZINEX SHIGA (Stx) KAl SHIGA-LIKE (SLtx)

11.1 lotopka edopuéva:

O1 To&iveg Shiga tmpav Tnv ovopacia Toug atrd Tov laTTwva QuoIoAdyo-BakTnPIOAGYO
Kiyoshi Shiga, o otroiog 10 1897 trepiéypaye yia TpwTtn Qopd TNV PBakKTnpIaK TTPOEAEUCN TNG
duoevTepiag TTou TTpokaAeiTal atrd 1o BakTrpio Shigella dysenteriae.

To 1977 a1rd amoudvwon TTPoIdVTWY TTou TTapAyayav ouyKekpipéva oTeAéxn E. Coli
BpéBnke O autd TTapdyouv pia Togivn n oTroia ATAv IKavr) va OKOTWwoel KUTTapa Vero o€
kaAAiépyela. H togivn ovoudoTtnke Bepotolivn kal Ta Baktnpidia E. coli Trou Tnv mapriyayav
ovopdotnkav VTEC (Vero Toxin E Coli).

O1 Toiveg Stx kal SLtx atrodeixOnke 611 oxeTiCovTal TTOAU PeTAEU TOUG SOMIKA KAl AEITOUPYIKA

Kal MEAETWVTAI Padi we olkoyévela ToEIvwy Shiga™.

11.2 Opyaviopol mpogAeuong

O1 mo koivég Tnyég yia Tnv Togivn Stx eival Ta Baktipia Shigella dysenteriae kai ol
shigatoxigenic opdtuTtrol Tng Escherichia coli (STEC), n otroia mrepiAaupdvel Toug opdTUTTOUG
0O157: H7( o kupi6TepOg) , O104: H4 0O26:H11, O103:H2, O104:H21, O111:H-, ka1 O145:H-
.TTOU @EpETal va TTPoKAaAoUV BAGBEG oTnv uyeia Twv avBpwTTwy, AAAA Kal N EVTEQOQILOPPAYIKA
E. coli (EHEC).”™

Eikova 14. Shigella dysenteriae Eik6va 15. Escherichia coli (STEC) 0157: H7

O1 BepoTogiveg (Shiga-like) 1 kai 2 (SLtx -1 kai SLtx -2) ivar Shiga Togiveg TTOU TTapdyovTal
atd opiopéva oteAéxn E.coli (Verocytotoxin-producing E. Coli -VTEC) 61twg 10 O157:H7. H
opdda SLtx -1 gival Tautéonun ge STX 1 dia@épel Katd éva Jovo apivolu. H Stx -2 éxel idia

aAAnAouyia auivogéwv katd 56% pe STX.
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11.3 AopR-Katnyoplomoinon-epuotkoxnULKEC LOLOTNTEC

O1 Shiga Togiveg pe peifoveg opddeg TIg Stx kal SLtx -1 kai SLtx -2 avAKouv OTIG TTPWTEiVEG
piBocouikig atevepyotroinong RIPs (ribosome inactivating proteins) 6émwg n Pikivn kai n
ApTTpivn .

H Stx toivn €xel dUo uttopovadeg Tnv A popiakou Bapoug 32 kDa kai Tn B popiakou Bapoug
7,7 kDa 1rou TTepIAaupBavel éva revrapepr] dakTUAIo 61Tou TUAiyeTal N éAika Tou C AKpouU PIag
uttopovadag A. O1 Stx kal SLtx -1 kal SLtx -2 ammoteAoUlv T0giveg TNG KaTnyopiag ABS étrou
OouIKA atroTeAouvTal aTTd dUO uTTopovVAdES TNV A Kai TNV B kai €€ 'auTtwv n A atroteAeital atrd

éva dopIKkd oToixeio evw n B atmd mévre dopika aToixEia.

Zxnua 12. TpiodidoTtarn oxnuaTikh atreikévion (ribbon diagram) Tng STX (e TTOpTOKAAI Xpwua n A
aAucida kal ye PTTAe n B)

11.4 Tpomocg SpAong-KUPLEC TIOPEVEPYELEC

O1 Toiveg Shiga dpouv avaoTEAAOUV TN oUVOEDT TTPWTEIVWV EVTOG KUTTAPWY-OTOXWY HE £va
gnxaviopd trapdéuolo pe ekeivo TnG pikivng Kal autrpivng, €ival RNA N-yAukoo1dGoeg TTou
QTTEVEPYOTTOIOUV ETTIAEKTIKA KAl PN AVOOTPEWIUA TA EUKAPUWTIKA piBocwudTta pe didoTraon
€vog dIaTnPoUPEVOU UTTOALIIMOTOG adevoaivng evidg Tou Aeyouevou sarcin-ricin loop (SRL) Tou
28S rRN o1nv utropovada 60S Tou pifoocwuatog. H eicaywyr oT1o KUTTapo Twy Togivwy Shiga
YiveTal HEOW €VOG POKPOTTUPNVOOWHATOG.

H utropovdda B twv TogIviov Shiga cival éva Treviapepég TTOU DECUEUETAI OE OUYKEKPIMEVEG
YAUKONITTIOIO £TTi TOU KUTTAPOU-EEVIOTR Kal ouyKekpipéva oto Gb3. Katotv déopeguong 1ng B
UTTOMOVAdAG N A UTTOUOVADA £C0WTEPIKOTTOIEITAI KAl BIACTTATAlI O dUOo pépn Ta A1 kal A2. To
A1 katémyv TTpoodéveral oTnv uttopovada 60S Tou eukapuwTikoU piocwuaTtog pe N-
YAUKOOIOIKO deCUO  Kal agaipwvTag pia adevoaivn atmd 1o 28S RNA Tng uttopovadag 60S
dlatapdooel TNV TPWTEIVIKA olvBeon Pe PN avTIoTPETTO TPOTTO. H  Stx1 €xel déka Qopég
MEYOAAUTEPN KUTTAPOTOLIKOTNTA OTA KUTTOPA TNG o€Ipdg Vero ammd TNy Stx2 mTapdAa autd o€

TeIpduaTa e TTovTiKIa £€Xoupe avTioTpo@a atroTeAéouarta étrou n Stx1 givar 100—400 @opég
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AlydTEPO TOCIK  aTTd TNV Stx2, av Kal o€ in vitro JeAETES Kal o1 BUO gu@avifouv TTapaTTANCIa
evqupaTiki dpaon avd ng TpwTeivng’®.

To yAukoAITTidio Gb3 uttdpxel o€ HEYAAUTEPEG TTOOOTNTEG OTO VEPPIKO £TTIBNAIOKOS 10T, OTO
oTroio pTTopEl va atrodoBei n veppiki ToEIKOTNTA TNG Toivng Shiga. Gb3 PpiokeTal €1miong
OTOUG VEUPWVEG TOU KEVTPIKOU VEUPIKOU GUCTANATOG Kai TO evO0BNAIO Kal UTTopEi va 0dnynoel
o€ veupoToIKOTNTA. H Stx -2 gival emmiong yvwaoTo 611 au€dvel Tnv ékppaon Twv GB3 utrodoxéa

TOU KaI VO TTPOKOAECEI VEUPWVIKN dUCAsIToupyia.

TxAMa 13. IXNUOTIKA ATTEIKOVION WNXaviouou dpaong STX 77

H Ttoivn amaitei e€aipeTik@ €18IKOUG UTTOBOXEIG OTNV ETTIQPAVEIA TWV KUTTAPWY YIO VO
TIPOCKOAANBEi Kal va eigéABouv 010 KUTTaPO. Opiouéva €idn {wwv OTTwG PooEeldr], Xoipol, Kal
eAdo@ia Ta otToia dev PEPOUV aUTOUG TOUG UTTOBOXEIG MTTOPEI QIAOEEVOUV TOEIKOYEVT] BaKTnpia
TToU TTapdyouv Kal EKKpivouv Togiveg Shiga xwpig va ugioTavTal TIG apvnTIKEG TTAPEVEPYEIES ,
PiXVOVTaG TEG OE TTEPITTWHATA TOUG, OTTO T OTTOIa PTTOPEI va HoAuvBouv avBpwTrol.

H kUpia cuptrTwpaToloyia atmd Twv Toéivov Shiga gival n didppola , n aigoppayikry KOAITIda
Kal TO aIJOAUTIKO oupalpikd ouvdopo (hemolytic uremic syndrome HUS) kai TV aijoppayiki
KOAImda (HC).Zuykekpigéva PETG ammd pia mepiodo emwaong didpkeiag  3-5 nuepwv,Ta
XOPAKTNPIOTIKG OToIXeia TNG TTPO0POANG amd Tov oegpdtutto O157:H7 trepidapfdavouv
KOINIOKEG KPAUTTEG Kal dIAPPOoIa XWPIG aia TToU  O€ TTOAAEG TTEPITITWOEIG TTPOXWPAEl O€
aIopPAyIKH KONITIOA, HIa KATAOTACT SIGQOPETIKN ATTo TN PAeyHovwdn KoAiTida. O MupeTdg Kal
EMETOG Bev gival eEEXOVTA XAPAKTNPIOTIKA. TO QIMOAUTIKO OUpaIdIKO oUvOpouo ,TTou opileTal
amd TNV TPIAda TwV XAPaKTNPIOTIKWY O0&eiag VEPPIKAG aveTTtdpkela, OpopfoTtrevia Kai
MIKQOAYYEIAKK QIMOAUTIKA avaidia, avatrTUoCETAI G€ TTEPITTIOU TO £va OEKATO £WG TO Eva TETAPTO
Twv TTePIMTWoewv. H coBapdétnta Tou HUS kupaivetal atmd ATTIa KAIVIKA €IKOva Tou acBevr)
fwg oofapry kKol KeEPOAUVOPBOAO  vOOOG  pE  gUTTAOKN]  TTOAAATTIAWY  opydvwy,
OUMTTEPIAAUPBAVOUEVOU TOU EVTEPOU, TNG KAPDIAG, TWV TIVEUROVWY, TOU TTAYKPEQTOG , KOl TOU

KEVTPIKOU VEUPIKOU OUOTf]paTog78.

Institutional Repository - Library & Information Centre - University of%essaly
21/05/2024 18:17:32 EEST - 3.145.32.162



H LDso yia TNV Stx Kai Tnv SLtx ata movTikia gival ammd 28ng/Kg "°cwuaTikou BApoug £wg

400ng/Kg® avegdptnrta av n xopriynon £yive evOoPAERIA i evdOTTEPITOVAIKG

11.5 Juoxétion ue Blotpopokpatia

Méxpl onuepa dev UTTAPXOUV OVOPOPEG yia XPAon Twv Stx kal SLtx o€ TTEPIOTATIKO
Biotpopokpartiag. O opdTuttog O157: H7 Tng Escherichia coli (STEC) aviikel otnv katnyopia B
Tou CDC kai otn Aiota AG. MBavég T1péTTo¢ XpRong Twv  Stx Kal SLtx atmd TPoUOKPATES
AauBdvovTtag uttoyiv TNV uWwnAf Toug ToEIKATNTA gival N WOAUvon NG TPOWIKNG aAuaidag eite
ME KaBapég TOEIVEG €iTe HECW OTEAEXWV TWV BAKTNPIWY TTOU TIG TTAPAYOUV Kal N JOAuvon vepoU

TTpog TTdOoN.
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11.6 Evdelktikol peBodol avixveuvong

uypa 1 tPddLUN apKEL VA NV TIEPLEXOUV OUGLEG TIOU VA AVACTEAAOUV
™ 6pdon Tng moAupepdong Tag. O amaltoUevog xpovog efaptatal
and TO XPNOLUOTIOLOUMEVO TIPWTOKOAAO (aplOUdg KUKAwWY, XpOvog
enwoong o€ kaOe Beppokpacia) pe EAAXLOTO TIG 4 WPEG KoL PEYLOTO
12-24 wpsc.

M£00o&0o¢ aviyvevong Napatnpnoelg 'Opo aviyvevong | Eidog deiypatog nop
ano
Ty 0
LC-SRM Avixveuon 8 dtadopetikwv toflvwv CBRN. Aldpkela 20-24 wpEC. 2,24ug yla Thv Miyua «Kvellkng» coumag pe 44
STX1 kaL 81ng yia | mpoaBnkn LysC/trypsin
tnv STX2
Cytotoxicity cell bioassay Teot kuttapotolikotntag o kUttapa VERO (emBnAlakd kUTTapa 1 CFU (Colony- Kémpava 81
vedpol amo tov nibnko Cercopithecus aethiops) Ta kUttapa VERO forming unit) ava
£€xouv uNAn cuykévtpwon oe urtodoxeic Gb3 otnv MAaouatikn 100
TouG PepPBpavn aAAd kat Gb4 ota onola cuvSéovtal EKAEKTLKA OL
STX
ELISA Stx enzyme 10® CFU/ml Koémpava 82
immunoassay (EIA) Eumoptka Stabéoiuo kit (Premier EHEC ELISA). Avixveuon twv
Stx1 kat Stx2 mou mpoépyovtal amno thv STEC o nepinou 90 Aemta
PCR Qg Seiypato pmopolv va xpnoiuomotnBolv axkdun kot BloAoyikd | 102 CFU/ml Kémpava 83

Mivakag 6. EvdeikTikoi uéBodoi avixveuon Stx kai SLix atmd BiBAIoypa@ikeg TTNyEG.
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12. T-2 MYKOTOZINH (T-2)

12.1 lotopika edopéva:

H etk To€IknA aAeukia (Alimentary toxic aleukia -ATA),gival yia acBéveia TTou TTPOKAABNKE
amd TNV T-2 pukoTogivn Kal OKOTWoE XIAIAOES OTPaTIWTEG TNG TTpwnv E.Z.2.A 10 1940 oTnv
meploxn Opevutroupyk NG Pwaoiag. Yrdpyxouv avagopég o1 1o n Bvnoiydétnta éptace 10 10%
TOU OUVOAIKOU TTANBUGCHOU TNG TTEPIOXNG. 2€ PETAYEVEDOTEPEG EPEUVEG TN OEKAETIA TOU '70 WG
egnynon yia tov Yadikd BAvaTo TOU COUYKEKPIPEVOU TTANBUCHOU TTpoTABnKke 6T €TABe aTrd
Madikry dnAnTnpiacn HEOW POAUCHEVWY TPOPIPMWY. ZTOV 2° TTAYKOOMIO TTOAEUO N CUYKOMIBA
TWV OITNPWV KOBUOTEPNOE KAl UTTAPXE EAAEIPN TPOPINWY Kal XpNOIYoTToINenkav wg TpO@IPa
OITIPA TTPOYEVECTEPWV ETWV TIOU €ixav HPOAUVBEl pe pUKNTEG TOu yévoug Fusarium TTOU
TapRyayav Tnv T-2 pukoTogivn,

Av kai Oev €xel ammodelxBei, UTTAPXOUV UTTOWieG OTI T-2 PYUKOTOgivn XPNOIMOTTOINBNKE WG
Bloxnuikég TTapayovtag amd Tn oekactia Tou 70 €wg Tn dekaetia Tou ‘90. O1 utTOWiEG
Bagifovtal o€ TTEPIYPAPES AUTOTITWV MAPTUPWY Kal BUPdTwy PE avapopég yia piwelg T-2
MUKOTOGIVNG attd agpoTTAdva TTou o€ XaPNAEG TITHOEIG atTeAsuBEépwvav éva KiTPIVO EAAIBES
uypo , @aIVOUEVO TO OTT0I0 OVOUACTNKE «KiTPIvn Bpoxr». To 1982 0 yeVIKOG YPANPATEAS TWV
HIMA Alexander Haig apuodiog yia Bépata eEwTePIKNAG TTONITIKAG Kal 0 8iddoxog Tou George
P. Shultz katnyépnoav tnv 101€ ZoBIETIKN ‘EVvwon 611 xpnoiuotroinoe T-2 yukoto&ivn oto Adog
(1975-81) Tnv Kautdétdn (1975-81) kar 1o Agyaviotdv (1979-81) TrpokaAwvTag XIANIAOES
ammwAeleg avBpwTtwy. Av Kal Ociypara  «kKitpivng Bpoxns» PBpébnkav oto AdGog Kal
TauToTroINBNKav wg T-2 n €kBeon Twv KATOIKWY 0€ auTh dev atmodeixBnke OTI TTPoNABe atrd
OTPATIWTIKA A TPOPOKPATIKY €TTIBECN Kal UTTAPXEI EVOEXOUEVO VA TTPOAABE ATTO TTEPITTWHATA
MEANIOOWV.

YToyieg emiong umdpxouv Ot n T-2 pukotogivn nrav €vag amd Toug TTaPAYOVTEG TOU
«2uvdpopou Tou KoAtoux». O1 Apepik@vol OTPATIWTEG UTTEQPEPAV ATTO CUPTITWHATA TTOU
TTpocopoldlouv pe autd TG dnAnTnpiaong amo T-2 petd atmo ékpnén evog Ipakivou TTupauAou
o¢ oTpaTtommedo Twv ApepikAvwy oTn Zaoudik Apafia katd tn OIGPKEIQ TNG ETTIXEIPNONG
«Karayida NG epApou» oTov lepoikd KOATTO 10 1991. Ta TepIcodTEPA OTOIXEIA TNG

OUYKEKPIPEVNG UTTOBECNC TTapAPéVOUY aTTOpPNTA.
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12.2 Opyaviopol mpogAeuong

H T-2 mapdyetal (atroTeAei deutepoyevr HETABOAITN) atrd pUKnNTEG Tou Yévoug Fusarium Twv
oTToiwyv gival Ta 1Mo onpavTikA €idn gival Ta :F. sporotrichioides, F. langsethiae, F. acuminatum
Kal F. poae. O1 cuykekpigévol PUKNTEG BpiokovTal o€ dNUNTPIOKAE OTTWGS TO KPIBAPI, TO OITAPI
Kal N Bpwpn. H T-2 61Twg Kal o1 UTTOAOITTEG TPIX0ONKIVEG TUVOAMIKG EeTTeEpvoUy TiIG 140 pe Bdon
Ta onuepiva dedopéva. H mapaywyr TN T-2 yia TNV €peuva Kail EUTTOPIKOUG GKOTTOUG YEVIKA
EMMTUYXAVETAI ME TNV KAAAIEPYEIQ KATTOIOU OTEAEXOUG TOU T-2 pukoToEivn TTou TTapdyouv ol
MUKNTEG 0€ TTAAKEG Ayap. Z& auTéQ TIG TTAGKEG Ayap Ol UKNTEG EJ@avifovTal O JOoP@r) OKOVNG
ME auTr TNV TEXVIKN KAANEPYEIOG PTTOPOUV va TTapaxBouv onuavTikéG TToootnTeg T-2. Aev

UTTAPXEI TTPOG TO TTAPOV yVwWOoTH PEBOSOG yia Tn XNMIK ouvBeon T-2.

Eikéva 16. F. Sporotrichioides Eikéva 17. F. Langsethiae Eikéva 18. F. poae

12.3 Aopn-katnyoplomoinon-euoilkoxnUIKEC LOLOTNTEC:

H T-2 (Chemical Abstracts Service Registry Number: CAS21259-20-1), avrkel OTIG
MUKOTOGiVEG Kal gival pia kuttapoTodivn. H T-2 Ttogivn €xel popiakd Bapog 465,53 g/mol , €xel
éva  TETPOKUKAIKO ouUoTnua  OaKTUAiwv oeokiTeptreviou  (12,13-emmogutpixobnkivn) Kai
KatatdooeTal Adyw OOUIKWY XOPAKTNPIOTIKWY OTIG A-TpixoBnkiveg (ouvoAikd utrdpxouv 4
KaTnyopieg TpixoOnkivwy Baoel TG AeItoupyikAg Toug ouddag ol A,B,C,D) .

H T-2 e€ival yn 1Tk, €ival yevikd TTOAU oTaBepry Kal dev ATTOIKOdOUEITAI  KATA TNV
amoBrikeuon, dAeong ,payeipepa Kal  eTTECEPyacia TPOQWV TIOU TNV TTEPIEXOUV. Agv
KaTaoTPEPETAI € UWNAEG BEpUOKPaTieg (01 TPIXOONKIVES yIa va aTTevePyoTToinBouy atraiTolv
Bépuavan oToug 482 ° C oe éviova 6¢ivo | aAKaAIko TTepIBAAAov  yia 10 AeTrtd ) BEpuavan
oToug 260 ° C yia 30 Aemrtd®) kai gival adiGAuTn o1o vepd aAAG BIaAUETal O OpyavIKOUG
OIOAUTEG OTTWG N OKETOVN KAl TO XAWPOPOpUIo. H T-2  £xel éva SaKTUAIO £TTOEEIBIOU, UE OPKETEG
ouddeg akeTUAIOU Kal udpoguAiou o€ TTAEUpIKEG aAuaideg TNG. Ta XapaKTNPEIOTIKA auTtd gival
Kupiwg utreUBuva yia tn BioAoyikA dpacTnpidTnTa TNG €VWong TToU TNV KaBIoTouv | 181aiTepa

TO€IKA. T-2 pukoToéiveg eivar Ikavh va avaoTteiAel DNA kai RNA guvBean in vivo kai in vitro [10]
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KAl UTTopoUV va €TTAyouv amoTTwon. QoTdoo, in vivo n évwon ueTapBoAilel ypriyopa o HT-2

MUKOTOEiIVEG (évag KUPIOG METABOAITNG).

ZxAua 14. ZXNUaTIKA aTTEKOVION XNMIKAG dopr Tng T-2 pukoTto&ivng
12.4 Tpomocg SpAong-KUPLEC TIOPEVEPYELEC

H T-2 pukotogivn eival Ikavh va avaoTeilel Tn ouvBeon DNA kai RNA 1600 in vivo 600 Kal
in vitro kol pTTOopPEl va eTayel TNV QTTOTITWON TOU KUTTAPOU, WOTOCO, in Vivo n évwaon
peTaBoAileTal ypriyopa o HT-2 pukotogivn (évag KUpIog ETABOAITNG).

H tofikétnta NG T-2 10&ivn ogeileTal oTn oA TNG KAl CUYKEKPIPEVA oTov 12,13-£TTogu
OdakTUAIO TNG. Ta eTTOEEIDIO €ival eV YEVEI TOZIKEG EVWOEIG , AvTIOPOUV PE TTUPNVOPIAQ Kal OTN
ouvéxela uttoBdAlovTal o TTEpaITéEPW eVCUPATIKEG avTidpdoelg. H dpaoTikdéTTa TWV
eTT0CEISiWV PTTOPEI Vva 0dnyroel o€ avTIOPAOTEIG UE EVOOYEVEIG EVWOEIG KAl KUTTAPIKG OUCTOTIKA
oTTwG Baoeig Tou DNA kai rpwreives. O 12,13-emogu OAKTUAIOG TNG JUKOTOEIVNG eTTNPEACE! TO
METAROAIONO Twv Qwo@oAmdiwv TNG PeUPPAvNG Tou KUTTApou, odnyei o€ alfnon Twv
utreEpo&EIdaowy oTa AITTidIa ATTOTOG Kal £XEl €va QVOOTOATIKO OTTOTEAECMA €TTi TNG oUVOEONG
DNA ka1 RNA. ETnitrAéov, utropei va ouvaEETal TTPOG £V avaTTOOTTAOTO PEPOG TNG PIBOCWHUIKNAG
utTopovadag 60s, TremmduAoTpavoPepdong, avaoTEANOVTAG £TOI TNV TTPWTEIVOoUVBean. AUTEG
ol emdpdoeig TTioTeleTal OTI €ival N €EynNan yia TO yeyovog Ot N T-2 Togivn €TTAYEl KUTTAPIKN
ATTOTITWON O€ dIAPOPETIKOUG I0TOUG, OTTWG TO AVOCOTIOINTIKO CUCTNUA, TO YAOTPEVTEPIKO I0TO
Kal €TTiong €PPPUIKS 10TO.

H €icodog Tng T-2 pukoTtoéivng OTOvV avBpwTTIvOo OpYyavIOPO WTTOPEl va yivel €ite HEow
KATATTOONG TPOPNG Kl VEPOU €iTE JECW TNG AVATIVEUOTIKAG 000U .ETTITTAEOV N GUYKEKPIKEVN
Toivn PTTOpPEi va TTEPAaEl OTOV avOpwWTTIVO 0pyavioud Kal aTTd GOUVEXEIQ TOU DEPUATOS AOYW
TpauuaTog .H 1oxupdTEPN TOLIKN £TTIOPACT TTPOKAAEITAI JE TNV €I0TTVON, OIOTI PE TNV KATATTOON
Kal Tnv €icodo atd 10 dépPa atraITeiTal PEYOAUTEPN TTOCOTNTA Kal €TITTAEOV PETABOAICETAN
EUKOAOTEPQ.

H T-2 cival e§aipeTik@ To¢IKA OTaV €I0TTVEETAI. Ta 0&gia TOEIKG CUPTITWUATA TTEPIAAPBAVOUV
éueto, Olappola, €peBioud Tou OEPUATOG, KVNOHOG, £€AvONUA, POUCKAAES, algoppayia Kal
ouoTivola. Av To GTodo ekTiBeTal o T-2 yia PEYOAUTEPO XPOoVIKO JIAoTNUG avaTTUCOETAl

TOGIKNG TTETTTIKOU aAeukia (ATA).
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TNV KOIVI] CUUTITwHATOAOYIa aveEapTATWS TPOTTOU €10000U £XOUME Ta £CAG: TNV apxn O
a0BevAG BILuvEl Pia aioBnon Kayiyartog 6To OTOUA, TO Adiud Kal TO OTOPAXI. MeTd atrd pepPIKES
MEPEG TO TTPOOWTTO TTOU Ba UuTTOPEPOUV aTTd ofgia yaoTpevTepiTIda TTou Ba diapkéael yia 3-9
Nuépeg. Eviog 9 eBdouddwy o PueAdS Twv 00TWYV oTadiakd Ba ekpuAioTei . To dépua apxilel va
alJoppayei Kal 0 OUVOANIKOG apIBPOG TwWV AEUKOKUTTAPWY HEIWVETAL. AUvaTal va TTPOKUYWOUV
TTPOBAfHATA KOl OTN AEITOUPYiO TOU VEUPIKOU OUCTAUATOG .

2710 TEAOG TO OKOAOUBO CUUTITWHOTA UTTOPEI VO EMPAVICTOUV : UPNAGG TTUPETOG, TTETEXEIWDEIG
alJoppayia, VEKPWON TwV PMUWV Kal Tou OEPHOTOG, BAKTNPIAKES AOIMWEEIS TWV VEKPWOEVTWY
I0TWV, BIOYKWON TwV Aep@adévwy. YTTapxel emTAEoV KivOuvog ao@uiiag e¢aitiag Aapuyyikou
oidnua kal otévwong TG YAWTTIdOG. Y& avTiBeTn TTEPITTTWON 0 a0Bevi¢ Ba TeBAvel Tou
Bpoyxikr TTveEupOVia Kal aidoppayia Twv TIVEUUOVWV.

H LDso TG T-2 o€ trovTikia gival epi Ta 0,85 mg/Kg cwpatikou Bapoug Kal ota kouvéhia 1,10

mg/Kg cwuaTikou Bapouc®.

12.5 Juoxétion ue Blotpopokpatia

H T-2 mepihauBaveTtal otn Aiota AG, éxel Adn xpnoldotroindei wg BIoAoyIKOG TTapdywy o€
TTOAEUO OTTWG ava@éPBNKE OTa ICTOPIKA OToIXEi, apd UTTAPXEl OUVOEDN Kal yia XPRon o€
Biotpopokpatia. O1 rapdyovTteg TTou Ba €kavav TTBavh TN Xprion g T-2 ammd TPOPOKPATEG
gival ol E¢AG:

-H uwnAA TG T0¢IKOTNTA.

- H otabepdtnTa TnG TOEIvNG KAl N avOeKTIKOTNTA O€ TTEPIBAAAOVTIKEG OUVONRKEG

-H duvatdtnta eUKOANG Kal XapnAou KOOTOUG PadikA TTapaywyngs Tng

-H duvardétnta va cioaxBei o€ Tpé@IPa, vepd Kal agPolON Xwpig va xAoel TNV dpaoTIKOTNTA
G.
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12.6 Evdelktikol peBodol aviyveuvong

M£0060¢ aviyveuong NapatnpnosLg ‘Opro avixvevong | Eidog deiypatog nap
ano
prer

Membrane-based Xprion HeUBpavng yia avooodinbnon kot akoAoUBwg ELISA. 86

immunofiltration -ELISA Aldpkela 22 Asmtd 12,5-25 ug/Kg AANeUpL — TpOodr) TOUAEPLKWV

Monoclonal immunoassay- Xpron LOVOKAWVIKWY QVILOWUATWYV yla avixveuon tg T2. Aldpkela TIUPIVEG OLTAPLOU 87

ELISA 2 WPEC. 30 ng/g

GC-FID Xprion agplag xpwuatoypadiag pe aviyvevon péow flame ionization | 75 ug/Kg Aleupa 88

Xprion aéplog xpwpatoypadiag pe avixvevon péow electron 89

GC-ECD capture. 40 pg /Kg Anuntplakd

Xpnon aéplag xpwpatoypadiag uPnAng mieong pe aviyvevuon Héow 90
HPLC-FD/MS Field desorption MS 0,0005 pg /g Anuntplakd

Xprion vypng xpwuatoypadiag uPnAng nieong pe aviyveuon péocw o1
HPLC-ESI/MS electrospray ionisation MS 5ng/g AAelpL oitou

Xprion vypng xpwuatoypadiag Aemtol UEVA KAl TTOGOTLKOTOLNGoN 92
HPTLC ue urtépBupo dBoploud. AldpKela TiepiTiou 2 WPEC. 0,005 pg/Kg POTL

Mivakag 7. EvdeikTikoi péBodol avixveuon T-2 1o&ivng atmd BIBAIOYPAPIKES TTNYEG
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13.TETPOAOTOZINH (TTX)

13.1 lotopika Sedopéva:

H TTX atmropovwOnke Tov louAio Tou 1884 amd Ttov Dr Yoshizumi Tahara ammd udaTiko
eKXUAIoUa auywy Tou waplou TeTpaodovTidég (puffer fish) kai TTApe TO0 Gvoud TG atmd Tnv TGEN
TTOU avrKel TagIVOUIKA To ouykekpipgévo wapl. To puffer fish atroteAei To KUpIo cuoTaTiké Tou
YOOTPOVOUIKOU edéopaTtog fugu TTou cival 1Id1aiTepa dNUOPIAEG aTnv laTTwvia Kal oTo TTEPEABSV
Exouv ekdnAwOBei TTOAAG TrepioTaTIKG dnAnTnpiaong pe TTX Adyw katavdAwong fugu TTou
ovopaletal PFP (Pufferfish Poisoning) mAéov TéTOI0 TTEPIOTATIKA OTravi(ouv KaBdoov
UTTApYOUV €18IKOi GEQ yIa TNV TTPOoETOIacia Tou fugu.

ATIO Ta TTPWTA KATAyEYPAPHEVa TTEPIOTATIKA dnAnTnpiacng amd TTX eikaletan OTI gival n
onAnTtnpiacn Tou yvwaoTou katretTdviou Cook (captain cook) kal géAn Tou TTANPWHATOS TOU TO
ZemrTréuPplo Tou 1774 kaBwg e¢epeuvoloe vnoid Tou AvTapkTikou Qkeavou KATI TTOU €ypaye
oT1o BiBAio Tou «A voyage towards the South Pole and around the world». Exei payeipewav
TOTKA Wapia moavoTaTa Aayoké@aioug Kal SnANTNEIACTNKAV Pe cupuTrTwpata TTX pdAiota
TETAZaV Ta ATTOPAYIa TWV WapIwv o€ youpouvia, Ta oTToia €1Tiong dnAnTnpidcdnkav Kai éva

mEBavVES.

13.2 Opyaviopol mpogAeuong

O1 TTX BpiokovTal KUpiwg OTO CUKWTI KOl TOUG YOVOUG OPICHEVWV Wapiwyv OTTwG Ta puffer
fish, o Aayoképado¢ (Lagocephalus sceleratus) globefish, ka1 toadfish Tng TAENG TWV
TETPOAOOOVTIOWV OAAG KOl O€ eVTEAWG DIAPOPETIKA €idn opyaviouwv OTTwe KaBoupia (Atergatis
floridus) aue@ipia, xtaédia ( Octopus maculosus) acrepic (Astropecten polyacanthus) Kai
00TPAKOEION. TO EUPOG TOV OPYAVIOHWY OTTOU avixveuetal N TTX KAvVEl TOUG ETTIOTAUOVEG va
TMOoTEUOUV OTI dev gival ol opyaviopoi autoi TTou TTapdyouv Tnv TTX aAAG  TTapdyeTal atrd
evboouufloTikd o¢  autolg  BakTipia  OTTwG T0  Enterococcus faecium  Vibrio,
Pseudomonas, Alteromonas, Bacillus, Aeromonas, Flavobacterium,Microbacterium

arabinogalactanolyticum, Serratia marcescens, kai Providentia rettgeri®
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Eixéva 19. Puffer fish Eikéva 20. AayokEé@aAog

13.3 AopR-Katnyoplomoinon-epuotkoxnULKEC LOLOTNTEC

H TTX (CAS 4368-28-9), avrkel 0TI BaAGaaIeg veEUPOTOEiveg Kal eV gival TTpwTEIVN OTTWG
ol TTEPIoOOTEPEG TOgiveg. MpodkerTal yia pia AITTO@IAN, PIKPoU popiakoU Bapoug 319.27 g/mol
OpPYQVIKA £vwaon, AEUKN OKOVN PE XOPAKTNPIOTIK KPUOTOAAIKY dour] KAwBoU , onueio TAENG
TOoUug 225 °C S10AUTH 0TO VEPO ,0TABEPN € BPACHS €KTOG ATTO OAKAAIKA dloAupaTta pe pH avw
Tou 8.5 ka1 6¢Iva pe pH kaTw Tou 3%.01 Tpeic alwTouddeg dnuioupyolv pia BETIKG POPTICUEVN
opdda youavidiou, evwy oI udpofuAoNAdeG oTov OAKTUAIO augdvouv Tn duvatotnra
aAAnNAeTTidOpaong pe udatikd TTEPIBGAAOV.

O@

OH
O)
O OH NH>
N
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2xAMa 15. ZXNUaTIKA aTTEIKOVION XNUIKAG dopng TeTpodoTtoéivng (TTX)

O

13.4 Tpomog S6pAonG-KUPLEC TTOPEVEPYELEC

H TTX wg veupotogivn ptTAokdpel 10 duvapikdé Opdong Twv VEUPWVWY ME TO va
TIPOCGKOAAGTAI OTA TaxE0G pubuiIlopeva atrd diagopd duvapikoUu kavaAia 1oviwv Nartpiou
TUTTOU 1 OTNV PEUPPAVN TWV VEUPIKWY KUTTAPWY OTO AVOIYHQ TWV KUTTAPIKWY TTOPWY OTTWG N
oagirogivn. Me Tov TpdTTO AUTO A Ta veUpa oTa oTToia €XEl TTPOCKOAANBEi N TTX dev Ytropolv
VO OTEIAOUV VEUPIKEG WOEIG OTOUG PUEG UTTAOKAPOVTAG TA KAVAAIQ TTOU XPNOIKJOTTOIoUVTAl OThV
OUYKEKPIPEVN BlEpyaTia OTTWG HIa TATTA KAEiVEl Eva UTTOUKAAI Kal Bev PTTOPET va PTTEl A va Byel
KAt a1ré auTd. To onueio Tpdodeong TG TTX evToTrieTal 0TO ONUEIO TTOU AVOiYEl O TTOPOG TOU

ToogopuBuIZOpevou KavaAiou Na*% Autd éxel wg atmoTéAeoua va eu@avioTei ouvioua (o€
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AlyoTEPO aTTO 8 WPES ) aduvapia Kal TTapAdAUCH TWV HUWV, CUUTTEPIAANBAVOPEVWY KAl QUTWV

TNG AVATIVEUOTIKAS 080U TTOU UTTOPEI va 0dNnyrOoEl O AVATIVEUTTIKN avakoTrA kal 8dvarto?’.

AvoAuTiké og TrepitiTwaon katdmoong TTX utrdpyouv dUo oTAdIa GUUTITWHOTOAOYIOG,

2T0 TIPWTO OTAdIO £XOUME MOUdIOOMG Kal aiobnon TOIWTTANOTOS KAl TOOUEiNaTOg
(TrapaicBnoia) ota xeiAn kai TN YAwooa akoAouBoUuevn atrd TTapaiobnaoia oTto Kpavia pe 1a
id10 CUPTITWHOTA, TTOVOKEPAAO , AioBNnon eAa@POTNTAG Kal vauTia, évTovn e@idpwon, (aAdda,
ecaywyn odAiou, éuetog, didppola , KoIANIaKO AAyog, duokoAia oTnv Kivnon (duoAsiToupyia
KIVNTIKWV VEUPWVWV) aduvayia kai SuckoAia oTnv odiAia.

2 0eUTEPO O0TAdIO €x0oUNE augnuévn TTapdAuon TTou kv aTTd Ta AKPa Kal TIPOXwEd TTPOG
OAO TO CwWHA Kal KATOAAYEI OTOUG AVATIVEUCOTIKOUG HUEC. AUOTIvold, avWPOAOG KapdIaKog
pubuog (duopubuia r appubpia) ,uméTOCN, PUdPIOON KWHA, OTTACPOUG , QAVATIVEUOTIKN
avakoTrn Kal TEAog Bdavaro.

H BiBAloypagia gival eKTETAPEVN OXETIKA PE TNV KaTtdtmoon TTX KaBOoov utrdpyxouv TTOAAG
TTEPICTATIKA TTOU a@Oopouv dnAnTnpiacn AOyw KatavaAwong yaplwv TTou TrepIExouv TTX OTTwg
10 puffer fish aAAG kol wapiwv TToU pTTopEi va BpeBolv Kal oTn XWPa Jag OTTWG 0 AayoKEPAAOG
A S1aBoAdwapo®®.H to&ikdTnTa Tng TTX gival upnAr o€ evdo@AéBia éveon oe BnAaoTikd (LDsp =
2—-10 ug/kg) ka1 oTov AvBpwTro ,ue eAdxIoTn Bavatngedpo d6an (MLD) va utroAoyileTal Trepi Ta

2 mg kaBapng kKpuaTaAAIkAG TTX0 Agv uttdpxouv eTrapkr dedouéva yia iotrvor TTX.

13.5 Zuoxetion ue Blotpopokpatia

H TTX cival 181a1tépwg TogIKr Kal Bavarn@opa Je TTApEVEPYEIEG TTOU EP@aviovTal o€ CUVTOUO
Xpoviké didotnua kal avrkel otn Aiota AG. O1 TapdyovTeg TTou Ba ékavav mlavr) Tn XperRon

Twv SE a1md TpouoKpATEG €ival 01 €AG:

-Y1répyxel ndn epmopikd diaBéaiun®t kai Ba uTropoUoe Pe TTAPAVOUO TPOTIO VA PTACEI OTA XEPIQ
TPOMOKPATWY OaAAG KAl VO OTTOPOVWOET aTTd OpYyaVIGUOUG TTOU TNV TTEPIEXOUV.

-Ymdapyouv 81a0£01ueg OUVOETIKEG HEBODOI TTapaoKeung TTX

-“Exel otaBepdtnTa Kai SIaAUTOTNTA o€ LdATIKG SIaAUPATA

-“Exer ammodederypévn dpdon kai ol Bavatn@opes o€ TTOAEG TTEPITITWOEIG TTAPEVEPYEIES TNG Eival
YVWOTEG AOYW TWV TTEPIOTATIKWY dNANTNPIACEWY aTTd KATavAAwon TPOPiJwY TToU TTEPIEIXaV

TTX 6mwg To puffer fish.

-Aev atTokAgieTal N XpAON TNG O€ Jop@pr aepoloA epdoov TTapaxBei OE TTAPKI TTOOOTNTA.
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13.6 Evdelktikol pEBodol avixveuvong

M£00o&0o¢ aviyvevong Napatnpnoelg 'Opuo aviyvevong | Eidog deiypatog nop
amno
g
Xpron uPpnAfc anddoong vyph¢ xpwpoatoypadiog Kat akoholBwg 102
UPLC-MS/MS oulevypévou dpacpartoypadoug palac. 100 pg/kg EAANVIKA poSLa
Xpnon vdnAng anddoong vypng xpwuatoypadlag Kot avixveuon tng 103
HPLC-FLD TTX péow aviyveuvong ¢pOoplopou. 5-20 ng/ml OUpa Kal TAGopA aipaTog
LC-MS pe xprion selected ion monitoring (SIM) kat tandem mass 104
LC/ESI-MS spectrometry (MS/MS) 50 - 1000 pmol Aldhupa TTX ano puffer fish
TEOT KUTTOPOTOELKOTNTAG XPNOLUOTIOLWVTAG TLG KUTTAPLKEG OELPEG 105
tissue culture bioassay (TCBA) | N2A movtikLwv Ue epapuoyr o€ BaKTnpLOKES KAANLEPYELEG 6.6 nM AwdAupa TTX
O UTIOAOYLOWOC TNG TOELKATNTOC UETPLETAL OE HEGOUC XPOVOUC 106
Bavdatou ava povada moviikiou (MU).Eveon delypatog og apoevikd | 1 MU =0.22 ug
mouse bioassay-MBA TOVTIKLO GUYKEKPLUEVOU BApoUg TTX Agiypa TTX
direct competitive enzyme- Xpnolpomnotnkav HoVOKAWVLKA avtlowpata yla tn §€ceuon otnv 107
linked immunosorbent assay TTX mou onuavenke pe éviupo horseradish
(dcELISA) kit peroxidase (HRP).Aidpketa 90 Aemta. 1.1 ng/ml AldAupa TTX
EumopLko kit pe xprion texvoAoyiag avoooxpwpotoypadiag 108
TAEUPLKAG ponG. Aldpkela Aiyor Aemra.
TTX-IC Rapid Test 2 mg/kg Yapka and puffer fish
Surface Plasmon Resonance HAektpodpUOLOAOYLKA TECT AVIXVEUONG LE XPON OTITIKWY OaAdoolo oaAlykapt Charonia 109
(SPR) biosensor BroawoOntpwv SPR.AvaAucn 40 Selypdtwy ava wpo 100 pg/kg lampas lampas
surface-enhanced Raman Xprion SERS pe vavoowpatidia apylpou ota onola mpocpodrnBnke 110
scattering (SERS) nTTX. 0.9 ng/mL AwdAupa TTX
111
Fluidic Force Discrimination ZUVSUOOTLKN TELPOUATIKA TEXVLKN LEe otowxeio amo ELISA kat
(FFD) KUTTOPOUETPLA PON|G. 15 ng/mL AldAupa TTX

Mivakag 8. evdeikTikoi p€Bodol avixveuong TTX atrd BIBAIOYPAQIKES TTNYEG.
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14. SAZITOZINH (STX)

14.1 Opyaviopol tpogAeuong

H STX trapdyetal ammd ouykekpipéva €idn BaAdaaiou QUTOTTAAYKTOV KOl GUYKEKPIYEVA T
EUKAPUWTIKA OIvopukn Alexandrium ,Gymnodinium , Pyrodinium .

EmmAéov n STX Trapdyetal Kal amd Ta TTPOKAPUWTIKA KUAVOPBAKTHPIa TOU YAUKOU vePOU
Aphanizomenon, Cylindrospermopsis , Lyngbya , Planktothrix .Ze trepiddoug uTTEpUETPNG
avatTuéng Twv avwTépw €1dwv gugavi¢ovtal padikoi Bavarol wapiwv, aAAG Kal GAAwV (Wwv

AGYW POAUVONG TWV KOITAOUATWY VEPOU.

14.2 Aopn-Katnyoplomoinon-epuoilkoxnNULKEC LOLOTNTEC

H STX (CAS 35523-89-8) ,aviikel 0TI BaAAOTIEG VEUPOTOLiVEG Kal BEV gival TTPWTEIVN OTTWG Ol
TEPIOOOTEPEG TOEIVEG. TPOKEITAI yIa PIa PIKPOU poplokou Bdpoug 299.291 g/mol opyavikni
Evwon, Me uwnAnR TTOAIKOTNTA, Auop®n, AYEUOTn, USPOOKOTTIKO OTEPED ,DIQAUTH OTO VvEPOD
,0TaBepr o€ Bpaouod ekTOG atrd aAKaAIkG diaAUpara pe pH dvw Tou 8.5 kai 6&iva pe pH kdtw
TOU 3 KaIl OEV KATAOTPEPETAI JE TO Payeipepa. Aopikd N STX avrikel oTa TPIKUKAIKA GAKAAOEION)

youavidivng.

2xAMa 16.  EXnuaTikn atreikévion XNUIKAG doung oagimogivng (STX)
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14.3 Tpomoc SpAong-KUPLEC TIOPEVEPYELEC

H STX TrpokaAei 1o TTapaAuTikd ouvdpopo dnAntnpiacng amd aotpakodepua (Paralytic
shellfish poisoning -PSP). H Zagitogivn, 6Tmwg kai n TerpodoTtodivn Kal o1 TTapduolou TUTTOU
Toéiveg eMOPOUV ETTi TOU KEVTPIKOU VEUPIKOU CUOTAHUATOG TTPOKAAWVTAG KAT' apXAv OTTaoHoUG
Kal avwuaAieg oTnv AgIToupyia TOU avaTiveuaTIKOU cuoThAuaTog. H dpdon Toug ogeileTal oTov
ATTOKAEIONO TwV dI60WV Twv 16vTWY Na+, TTou €UpPioKOVTal OTNV ETTIPAVEIA TWV VEUPIKWYV
KUTTAPWYV KaI JUTKWV KUTTAPWY PE ATTOTEAECHA va unv PJeTaBiBadeTal To epEBICUa oTa KUTTOPO
auTd, agou dev ptTopei va dnuioupynBei n atmmapaitntn dia@opd SUVAUIKOU OTIG VEUPIKEG
ouvdyelg. H STX ouvdéetal avTioTPpeTTTé Pe 1o diauAo 16vTwv Na + o€ IcohopIakr avaAoyia
AOYW aAAnAeTTidopaon METAEU Twv BETIKG QOopTIOPEVWY opddwy youavidiviou Tou STX pe
apVNTIKA QOPTIOHEVES KAPPOEUAIKEG OUAdES 0T BEan 1 Tou diauAou 16vTwy Na+ eutrodiovTag

TN dIEAEUCN TWV IOVTWV.

ZxNpa 17. ZXnuartikr] atreikévion TpoTTou dpaong STX. H STX atreikovileTal pue Tpdaivo Xpwua, o
OiauAog Na aTTEIKOVICETAI HE KOKKIVO XPWUA, 0 pUBPICTAG TNG TAONG Tou dIaUAOU UE KITPIVO Kail n TTUAN
atrevepyotroinong pe utrAe. H PSP trpokaAeital atmd Tnv aAAnAettiopaon Tng STX kai 1o
MTTAOKApIopa TnG B€ong (site) 1.

AnAnTtnpiaon pe Quoikd TpOTTo atrd STX cupBaivel aTov AvBpwTTo CUVABWC PE KaTavaAlwaon
OOTPAKOEIdBWY HoAuopéva pe STX Kal ocuvBwg dev gival Bavatn@opeg AOyw TnG MIKPAG
TTooOTNTAG STX TTOU EUTTEPIEXETAI.

Ta KAIVIKG cupTrTwpoTa TNG STX gpgavidovtal atmd Aiya AeTTa £wg 72 wpeg atmo Tnv €icodo
NG OTOV AvOPWITIVO opyavioud Kal eival doooe{apTweva. Ta TTPWTA CUPTITWHATA PETA TNV
Katatroon TmepIAaUBAvouV JUPUAYKIAoUA OTA XEiAN Kail TN YAWTOoa TTou TTpoXwpd oTa OAXTUAQ
TWV XEPIWV Kal TwV TTOdIWV. H STX diatrepvd Tov aipaTtoeyKEQAAKS Gpayuo Kal ITTAOKAPEI TIG
01660ug Twv 16vTwv Na* oTo Kevipikd VEUPIKO OUCTNUO KAl €KEi o@eilovTal O KUPIEG
TTOPAAUTIKEG TIC TTAPEVEPYEIEG 2. AKOANOUBWG ETTEPXETAI ATTWAEID EAEYXOU TWV XEPIWV KOI TWV

modiwv. EmtAéov ep@avietal duokoAia otnv avatrvory Adyw TTapdAucng Twv PUWY Tou
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0TABOUG Kal TNG KOINIAKAG XWPAG KATI TTou o€ uynAég dooeigc STX odnyei oto Bdvarto atrd
ao@uiia. Ze epirrwon AQwng Tng STX atrd To OTOPA EPPavI(ovTal KAl CULTITWHOTA OTTWG
KOINIOKOG TTOVOC, didppola , vauTia Kal £eTogt, ‘Exel avapepBei Bavarnedpa déon STX aTtov
avBpwTro Alyétepo atmd 1 mg 1rou gival TTpooeyyioTiKG 1.000 gopéc ToEIkOTEPN ATTO TO AEPIO

sarin'*

14.4 Yuoxétion ue Blotpopokpatia

H STX avnkel otn Aiota AG, emTAéov aTToTEAEl aTTayopeupévn ouaia Tautoxpova TOu
Chemical Weapons Convention kai Tou Biological Weapons Convention.Eivar m8avéog
TTapdyovTag BloTpouokpaTiag KaBodoov:

-Y1dpyel duvatdtnta va Xopnynoei ye Kardrroon R Ye I0TTVOr.

-Epgavicel auénuévng dpaoTIKOTNTOG HECW TNG AVATIVEUCTIKAG 000U Kal Ypriyopn avaTiTuéng
TOEIKAG CUUTITWHATOAOYIAG.

- Ymdpyel duvatdtnta va XpnoipoTtroindei o€ epiBAnua 0TTAwy Tpowbnong 6w oQaipeg

-Aev uttdpxel avTidoTo Kai 181K Bepartreia yia Tnv STX .
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14.5 Evdelktikol peBodol avixveuvong

M£00o&0o¢ aviyvevong Napatnpnoelg 'Opuo aviyvevong | Eidog deiypatog nop
amno
Ty 0
Mi&n mapdAnAwv texvikwyv HPLC-FLD, LC-MS/MS, ELISA kat mouse Toxic Freeze-Dried Algal Sample, 115
Proficienct test bioassay waote va emteuxBel avixveuon StachaAiopévng motdotntag | 4.7 ng/mL Toxic Algal Extracts, Toxic Mussel
aviyveuong tng STX amd to mpdypappua EQUATOX Sample
: ] : : 116
LC-MS/MS Yvpn xpwuatoypadno,t yLOL TNV amopovwon tng STX kot culeuyuevn 1-5 ng/mL 00poL KoL vepd
¢doaopatrookornia polwy.
. . MapdAAnAn avixveuon 7 toivwv mou ipokaAouv PSP , . 1
high-performance ion- oupmEpapBAVORAVNC TNC STX e xpwpatoypadia aviaayh Opoyevormolnpueva KUutTapo
exchange chromatography , HTEpLAaLL , HEvRGTNg , HE Xpwpt V’p , Yne 0,03 ng/mL Alexandrium sp kat
. OVTWV YLOL OITOUOVWGT KOl KATOTILY EVTOTILOMO e UETPNON . . .
and fluorescence detection , , , , opoyevomoLnuUEvog Lotag shellfish
dBoplopou. Atdpkela epimou 1 wpa
. . NapdAAnAn avixveuon 7 tofivwv mou mpokaAolv PSP -/1-
high-performance ion- , , , . .
exchanee chromatoeranh ouunepl appavopévng tng STX pe xpwpatoypadia avtolayng Opoyevorolnuéva Kutrapa
& . graphy OVTWV YLl OITOUOVWOT KOL KATOTILY EVTOTILOMO He daopatoypadia 0.5 ng/mL Alexandrium sp kail
and turbo ion spray (TIS)/ MS , . , . . , . . .
detection polwv adou tponynBel Loviopog pe turbo ion spray .Aldpkela OpoyevoToLNUEVOG LoToG shellfish
niepimou 1 wpa
Ye movtikia Bapoug 20gr eyxéovtat 1 ml 6€vou ekyuAlopaToG LOTOU 118
00TPAKOELSWV KL KOTaypAdETAL O XpOVOC TTOU armalteital yia to {wo
va eBavel. Ta e€aPETIKA TOEKA EKXUALOHATO 0pOLWVOVTAL YLO VAl
Slaodaliotel 0tL n Bvnootnta epdaviletal evtog 5 €wg 15 , .
j , , ) : E
Mouse bioassay (MBA) AETTTWV.. ZTLG TIEPLOCOTEPEG XWPEG, TO eminedo 6paong yLa to 40 pg STX/100g oxaz‘iiifgj\lloc \otos
KAelowlo ¢ aAteiag eival 400 MU / 100 g ootpakosdwyv (1 MU P
elval n moootnta tofivng mou Ba gyxUoeL, n omoia Ba okOTwWVE Eva
movtikt 20 g o€ 15 Aemtd Kot tooSuvoapet pe 0,18 mg STX)
119

Direct enzyme immunoassay
in microtitration plate and
test strip format

Xpnon MOAUKAWVLKWY AVILOWUATWY o€ TAaKiSLa pikpotithodotnong
KOl OE TaLViEG EAéyXou. AldpKela 2 WPEG yLa ta mAakidia kat 30
AETTA yLa TG TOLVIEG

3 koL 4 ng/g
avtiotolya

Ene€epyaopuévog LoTOG
OCTPUKOELSWV

Mivakag 9. EvdeikTikoi péBodoi avixveuong STX atrd BIBAIOYPAPIKES TTNYEG.
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15. EWIAON TOZ=INH (ETX)

15.1 Opyaviopol mpogleuong

H ETX mapdyerar amd toug TUTTOUG B Kai D Ttou Gram BO¢etikoUu BaktAipiou Clostridium
perfringens (KAwoTtnpidio 10 dIaBAACTIKO) KATW atmd avaepoPie¢ ouvOnkes. To ev Adyw
Baktrplo atravtdral o€ TOUAAXIOTOV 6 0POTUTTOUG Kal TTapAyel CUVOAIKA TTEPI TIG 20 TOgiveS TTOU
ovopadovTal Pe Ta ypdupaTa Tou EAANVIKOU aA@aBriTou, €K Twv OTToiwv Bavatneopa dpdaon
TTapouaidlouv n GA@a, n BATA ,N EWIAOV KAl N YIWTA PE OPACTIKOTEPN OAWV TNV £WIAOV.

To Clostridium perfringens Bpioketal oto Quoikd TTepPIBAANOV OTO £€80QOG, Tn OKOVN, OF
OKOUTTIOIA, O€ TITWUATA OAAG KAl OTO YAOTPEVTEPIKO CWARVA UYEIWV (WwV € TTOAU XAPNAS

apIBuo.

Eikéva 21. Atroikia Clostridium perfringens

15.2 AopR-Katnyoplomoinon-puotlkoxnULKEC LOLOTNTEC

H ETX eival pia Tpwreivn TTOU apyIKA TTApAyETal w¢ TTPOTOELIVN Kal £XEl JOPIaKO PAPog
MopiakoU Bdapoug Trepi Ta 32-33 kDa. H evepyr] Toivn TpokUTITEl e agaipeon Tou N- Gkpou
(11-13 apivogéa) C-Gkpou (22-29 apivotéa) amd TTpwTedoes (KUpIa avagEépovTal n a-
XUpoBpuwivn, n Bpuwivn kal n A-rpwtedon) n otroia £xel poplakd Bapog tepi Ta 28,6 kDa. H
ETX amoteAei Tnv TpiTN MO dNANTNPIWGEIG £WG TWPO YVWOTA TOgivn PETA TNV Togivn TnG
aAAavTiaong Kal TRV VEUPOoTOEivn Tou TETavou WE TTOAU uwnAf BvnoipgdtnTa Kai Bavarneopa

d6on ota TTovTikia 70 ng/Kg (400,000 vekpd TTovTikia avd mg ETX)120

15.3 Tpomoc SpAaong-KUPLEC MOPEVEPYELEC
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H ETX cival pia KuttapoTtoéivn TTou TTapdyeTal o€ puBpd  YEWMETPIKNAG TTPOGdoU aTrd TO
Clostridium perfringens wg TPOTOgivn Kol KATOTTIV OTTWG AVaQEPONKE NETATPETTETAI OE EVEPYI
TOgivNn ME TN OPACN TTPWTEQOWYV OTA EVTEPQ.

H ETX amoTeAei pia Tpwreivn Tou oxnuartifel ToOpoug aTo KUTTAPO OTOXO Kal au&dvel €101 T
dIaTTEPATOTNTA TOU O MIKPA PopIa Kal 16vTa. ApXIKG n Togivn TTPOCdEVETAI OE KUTTAPIKOUG
UTTODOXEIG 0€ UTTOPOVADEG TNG TTAACUATIKAG MEUPBPAVNG TTAOUCIEG 0€ XOANOTEPOAN , YVWOTEG
wg oxedieg Amdiwv (lipid rafts)) TTou TTpodyouv TNV CUCCWHATWON PHOVOPEPWY TOEIVNG O€ OUO-
ETTTAPEPN , AKOAOUBET TTOAUPEPIOPOG TNG TOEiVNG TTOU divel éva ETTTAPEPEG OTNV ETTIPAVEID TNG
MEMPBPAVNG Kal TEAIKA TO ETTTAPEPEG EVOWUATWVETAI OTNV PEUBPAvN OTToU O dIaPEPBPAVIKOG
TTOPOG TTOU dNUIOUPYED Kal gival HeyEBOUG >2 nm ETITPETTEI TNV €i0000 1I6VTWYV KAl JOPIWV £wWG
mepimou 0,5-1 kDa ,ueiwvel Ta evOOKUTTOPIKG atroBéuara 16viwv Kahiou kal auédvel Ta
evOOKUTTAPIKG atroBépaTa 16vTwy Natpiou kal XAwpiou. EmiTTAéov o1 TTépol TTou oxnuaTifovTal
atré TN ETX TpokaAolv Kal KUTTOPOOKEAETIKA dUCAEIToupyia eTTNPEACOVTOG TNV OKEPAIOTNTA
TWV KUTTOPIKWY JovoaoToIBAadwy 12t

KUpiog 1po1106 €10060U TNG O0TOV opyavioud Tng ETX givar pe katdtmoon. Apxika n dpdon 1ng
ETX eival Tommkr oTa €viepa Ye auénaon Tng SIOTTEPATOTNTAG TOU PAEVOYYOVOU Kal KATOTTIV N
ETX mepvdel kal dlaxéetal kal o€ GANa Opyava HPECW TNG KUKAOQOPIOG TOU aiuatog
TIPOKAAWVTAG  MIKPOOYYEIOKEG €VOOBNAIOKEG OAAOIWOEIC KUPIWG OTOV  EYKEQPAAO, TOUG
TIVEUUOVEG Kal T VEQPA 0dnywvTtag o€ ToéIkO OoK Kal Tov Bdvato. ZT1a éviepa n ETX
TIPOKAAEITAI EvTEPOTOLAIMIa. ZTa vEQPA TTPOKAAEI diduean algoppayia pe 0idnua Kol EKPUAITHS
TOU CWANVWTOU €TIBAAIOU. ZTOV EYKEPAAO PETABAAAEI TN OTABEPATNTA TOU QIUOTOEYKEPAAIKOU
PPAYHOU TTPOKOAWVTOC DINEPEIC CUUMETPIKES OAAOIWOEIC YE 0idNUAa o€ TTOANATTAG onEia Tou
eyKePAAoU ue atroTéAeopa alpoppayia BAGRN Kal VEKPWON VEUPWVWVZ,

Ymrapxel duvatotnta n ETX va eilcaxBei oTov opyaviouo aTrd TV avVOTIVEUCTIKI 000 O€ JOPOPH
aepPolON kKaBooov eival oToBep) O QUOIOAOYIKEG TTEPIBAAAOVTIKEG OUVONKES yia XPOVIKO
d1GoTNUa 8 wpwv Kal N €KBeon Pe €10TTVON £€0TW Kai yia Eva AeTTo o€ doon 1 ug/kg utropei va
gival Bavarneépa?. Zmy siomvory n ETX mmpokaAei coBapés BAGBEG oTOUG TIVEUUOVEG E
algoppayia, aigdéAuon, BpouBokutoTTevia, OPWG Oev UTTAPXOUV EwG TWPA £PEUVEG VIO TNV

akpIBeic TTapevépyeleg €10IKG o€ €I0TTVOr Kal Ta dedouéva Exouv e€axBei atrd €peuveg o€ (wa.

15.4 Juoxetion ue Blotpopokpatia

H ETX Bewpeital rapdywv BIOTPOUOKPATIOG KAl avhKel oThV KaTnyopia B Tou CDC kai oTo
AG Aoyw TnG uwnAdéTaTng dpacTIKOTNTAG, BvNoIWOTNTAG Kol oTaBepdTNTAG TNG . ETTAéoV
uttdpxel duvatotnta ékepaong TN ETX pye avaouvduacuévo DNA o€ Escherichia coli woTte
gival duvartr n TTapaywyr] CUYKPITIKA Pe TNV TOEIKOTNTA TNG UWNnANG TToodTnTag .Mbavoi odoi
€KBeOoNG 0¢€ éva TPOPOKPATIKO XTUTINHA Ba ATav n dlacTropd TG o€ agpolOA Kai n xopriynon

NG PEOW TPOYIPWY 1) vepoU. Agv UTTAPXEI EYKEKPIPEVN BepaTTeia yia dnAnTnpiaong atmd ETX.
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15.5 Evdelktikol peBodol aviyvevong

M£00o&o¢ aviyvevong Napatnpnoelg 'Opuo aviyvevong | Eidog deiypatog nop
ano
Ty 0
LC-SRM Avixveuon 8 dtadopetikwyv toflvwv CBRN. Aldpkela 20-24 wpEC. 20ng Miyua «Kellkng» coumag pe 44
npooBrkn LysC/trypsin
real-time PCR Avixveuaon yovidiwv tou Clostridium perfringens <50 avtiypada KaAAlepyeig rou mepleixav C. 124
YEVETIKOU UALKOU perfringens
Polyclonal capture enzyme- ELISA pe Xxprion MOAUKAWVIKWY QVTIOWHUATWY. ALAPKELA 2-3 WPEG. 0.075 mouse lethal | To€ivn €éPhov oe meplexopevo 125
linked immunosorbent assay dose (MLD)50/ml EVTOOOLWV KOl CWHATIKA UYpA
(PC-ELISA) TIPORATWVY KL KATOLKLWV
Monoclonal capture ELISA ELISA pe Xprion MOVOKAWVIKWY OVTLOWHATWYV. ALAPKELD 2 WPEG 6 mouse lethal Tofivn éPlov ot meplexoduevo | 124
(MC-ELISA) dose (MLD)50/ml EVIOOOWVY KAl OWHOTIKA Uypa
TPOPBATWV KAL KATOLKLWV
Mouse neutralization test Evdomepltoviakr xopriynon piypatog Bpudivng-tofivng € katdMnia | 25 mouse lethal Tofivn éPhov oe meplexdpevo | 124
(MNT) T(POETOLLOOEVOU OE TIOVTIKLA. ALApPKELA 48 WPEG. dose (MLD)50/ml EVIOOOWY KAl OWHATIKA Uuypd
TPOPBATWV KAL KATOLKLWV
124

Counterimmunoelectrophore
sis (CIEP)

HAektpodopnon Katomv cUVEEGNC AVTIOWMATOC e TN To&ivn
€Plov. Aldpkela 60 AemTd Kot eMavaAnn HeTA amno 8 wpeg.

50 mouse lethal
dose (MLD)50/ml

Tofivn €Plhov o0 meplexOpevo
EVIOOOWY KAl OCWHATIKA Uuypd
TPOPBATWV KaL KATGLKLWV

Mivakag 10. EvoeikTikoi yéBodol avixveuong ETX atré BIBAIoypapIkEG TTNYEG.
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16. EniAoyog

O ouvduaoudg TNG TPOMOKPATIOG Kal TwV TOEIVWVY 0dnyei o€ pia Jop@r PIOTPOUOKPATIOG
1IB1aiTepa mmKivouvn yia TNV avBpwtrdétnta. MTTopei n xprion TogIvwv o€ éva TPOPOKPATIKO
eTTEI0O0I0 va gival éva oevAapio XaunAng moavoTnTag, eival dpwg 1Idiaitepa uynAou KivoUvou
KAl KATOOTPOQIKWY CUVETTEIWVY KATI YIO TO OTTOI0 UTTAPXOUV BUOTUXWG KOl TTOAAA I0TOPIKA
yeyovoTa va Jag TO TIRERAILIVOUY.

ZUpQwva Pe €va AaTiviko pnté Si vis pacem, para bellum (av 8¢g e1privn, va eToiudlecal yia
TTOAEUO) Kal KUPIO OTTAO oTNV PAXN evavTia oTnv BioTpopokpartia gival n TTpdAnWn Kai n éykaipn
QVTIMETWTTION TNG, TTOU YIa va £€MTEUXOEl, atraiTei Tnv duvatodTnTa AviXvEUONS Twv OTTAWYV TToU
XPNOIPOTToIoUVTal JETAEU TWV OTTOIWV KUpIa BE0n KATEXOUV O TOGIVEG.

21NV TTapouca epyacia avaAubnkav 10 Katnyopieg TogIvwy TTou atrd atmoyn TogIkOTNTAG,
IOTOPIKOU XPAONG OTO TTAPEABOV, QUOIKOXNUIKWY XAPAKTNPIOTIKWY Kal TPOTTOU TTapaywynig
givar mBavov va xpnoigoTtroinBouv o€ BIoTpopoKpaTikEG evépyeleg .ETITTAéov avaAlBnke o
TPOTTOG OPACNG TWV TOEIVWV QUTWVY KABWG KAl EVOEIKTIKOI TPOTTOI AViXVEUONG TOUG.

Agv atToKAgieTal N Xprion atmd TPOUOKPATEG GAAWY To&IVWV aTTd TIG XIMAdEG TTOU UTTAPXOUV
oTn QUOoN OTTWG £TTIONG KAl N dnuioupyia VEWV YEVETIKA KATAOKEUAOUEVWY UE «BEATIWUEVOY
XOPAKTNPIOTIKA OTTWG Kal N cuvduaoTIKA 6pAaon TOEIVWV PE AANEG HOPPESG OTTAWV.

H avixveuon Twv T1oéivwy gival éva TpoBAnua dUcKoAo aTnv eTTiAuan kKaBdoov euTTAEKOVTAI
TTOANOI TTAPAYOVTEG Y10 AUTO AAAWOTE UTTAPXOUV Kal TOOEG TTOAAEC DIAPOPETIKEG TEXVIKES Kal
TEXVOAOYiEG TTOU TTPOCTTAB0UV VA TTAPAKGPYWOUV TTPOBAARUATA TTOU TIPOKUTITOUV OC0V apopd
TNV TOUTOTTOINGN KAl TTOCOTIKOTTOINGT TOUG O€ DIGPOPETIKA HECTA KAl TTEPIBAAANOVTIKEG CUVORKEG.

To péAAOV TNG avixveuong Twv ToEIVWV @aiveTal va TTpoXwped TTpog dUo kateuBbuvoelg .H pia
a@opd TN XPrRoN opPNTWY CUCTNUATWY TTOU VO JTTOPOUV va avixveUouv TTOAAATTAEG ToEiveg O€
OIAPOPETIKA UTTOOTPWHATA, OE TTPAYUOATIKEG CUVOAKES ,MIKPO XPOVIKO SIGCTNHA WE UWNAN
akpifela , xapnAo épio avixveuong ,emmavaAn@iudtnTa Kal duvatdTnTa TTAPAPETPOTTOINONG
WOTE VA PTTOPOUV Va aviXveUoouv Kal VEéES Togiveg. TéTola ouoTAPATA gival 1IBIaiTEpa XpAROIUA
Y10 TOUG TTPWTOUG QVTATTOKPITEG TTOU KAAOUVTAI va DIEPEUVACOUV TTEPIOTATIKA BIOTPOPOKPATIAG
OAAG  Kal yia TTPOANTITIKEG BPACEIC. Ziyoupa 0 OTOXOG auTOG Eival OUOKOAOG Kal akOun Ogv
UTTAPYXOUV TTIOTOTTOINPEVEG PEBODOI avixveuong Tou ouvOAlou 1 €0TW TNG TTAEIOVOTNTAG TWV
ETTIKIVOUVWV YIa BioTpopokpatiag Togiviov. Ouwe n TeEXVOAOYIKEG €CeNIEEIC OTOV TOPED TNG
avixveuong TeAeuTaia dekasTia Kail €18IKA oToug BloaicOnTrpeg kKal Ta opnTd KIT LOC (labs on
chip) sivar paydaia kai emTaXUVOUEVN Kal €ival OPATH N CUYXWVEUCON TWV XAPOKTNPIOTIKWVY
TTOU UTTAPXOUV O€ UTTAPXOUCEG TEXVOAOYIEG O€ QOPNTEC OUOCKEUEG HEYEBOUG TTAAGUNG O€
QvTIOTOIXiO JE TOUG NAEKTPOVIKOUG UTTOAOVYIOTEG, TIG KANEPEGS, TIC PUTOYPAPIKES UNXAVES Kl TO
KIvNTé TNAé@wva TTou cupTrTuxOrikav o€ smartphones .H dUTtepn KateuBuvon agopd T Xpron

oTa0epwV cUCTNUATWY OTa TTACiCIa TNG BIOTTapakoAoUBnNOoNG Ta OTToia va gival TOTTOBETNUEVA
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o¢ onueia omou eivar mBavh n Opdon PIOTPOMOKPATWY OTTWG  yid  TTapddelyua
agpodPOUIa ,UETPO, Aldvia, KEVTPIKA onueia TTOAEwv, eyKATaOTAOEIS UdPODdATNONG KATT Ta
OTTOIa va EKTEAOUV OUVEXEIG METPATEIC Kal va €IO0TTOIOUV £YKAIPA O€ TTEPITITWON AVIXVEUONG
Ké&TtTolou TTapdyovTa Kivouvou.

Emeidn n Biotpopokpartia dev €ival KATI yia TO OTT0I0 HTTOPOUV va An@BoUv YETPa O€ ATOUIKO
eTTiITTEQO (eKTOG Kal €dv KATTOIOG (gl O¢ €IOIKA DIAPOPPWHEVO KOTAPUYIO 1| KUKAOQOPEI UE
KAaTGAANAQ TTPOQUAGKTIKG MPECO OTTWG OTNV €IKOVA) ,OTTAITEITAI TTEPAV TOU VOMOBETIKOU
TAaiGiou , OpdcoEIg TOU CUVOAOU TWV KPATWV Kal XpnHaTtoddTnon yia £peuva Kal avaTtuén
OUCTNUATWY QVIXVEUONG WOTE O EUTTAEKOUEVOI QOPEIG va €XOouv QEIOTTIOTA PECOA YIa VO
EVTOTTIOOUV, VO OTTOTPEWOUV KAl VO PEIWCOUV TIG OUVETTEIEG VOGS TTIBAvOU BIOTPOUOKPATIKOU

XTUTTHHATOG.

Eikova 22. Z0otnua TARpoug kdAuwng avBpwTrou ,emmmédou C2, €IBIKA OXEDIQOUEVO YIa TTEPIOTATIKA
BioTroAéuou-BloTpopokpaTiag.
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