XXOAH EINIXTHMOQN YT'EIAX
TMHMA TATPIKHX

MAIEYTIKH KAI 'YNAIKOAOT'TKH KAINIKH
AwevBovrg . Kabnyntig AAEEANAPOX 1. AATIONTE

EPTAXTHPIO BIOAOTI'TAX
ArevBovrig: Kanyntig NIKOAAOZ BAMBAKOIIOYAOZ

[TIPOTPAMMA METAIITY XIAKQN XITOYAQN

«BIOAOI'TA THX ANAITAPAT'QI'HX»
AgvOvvtig IME : KaOnyntig AAEEANAPOZ 1. AATIONTE

METAIITYXIAKH AIITAQMATIKH EPI'"AXTA

Ermidopaon otnv KivTikOTNTO KO 6T PLOGINOTTA TPV KO PETA TNV
Katdyuén pe ™ pebodoroyia Tov DNA fragmentation.

MAPIA ANAT'NQXETOY
AIIO®OITH BIOXHMEIAX- BIOTEXNOAOI'TAX

YrefAnom yuo tnv eKTANp®OT HEPOVG TV
OTTOTI|CEWMV Y10 TNV OTOKTNGT| TOL
Metantuylakod Authdpotog Edikevong

AAPIZA
OxktmPproc 2018
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EyxpiOnke ané ta Méin g E€etactikng Emrpomg:

1°¢ E&etaotig I'eopyrog- Trvpidwv AvoQavtig

(Empirénov) Enikovpog Kabnyntmg Epppvoroyiog [avemiotnpiov
®eocoolag

2° E&etaotig Mépa Zypomovrov

Enikovpn Kabnynrpia Iepapotikng @vcioroyiog
[Movemotmuiov AOnvov

3% Efetaotig AMEEAVOPOC AaTTOVTE

Kabnyntc Maevtikng kot I'vvorkoAoyiag [Movemomuiov
®eccaiiog
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EYXAPIXTIEX

H mopodoa oSmlopotiky epyoacic  ekmoviOnke ota  mAoiclo  TOL
Metantoyokod Tlpoypdupatog Zmovdov «Broroyio g Avomopoymyns» Tov
Tunpotog latpikng tov Iavemotuiov Oeoocoriog. Oa Bera va ancvdive Bepuég
evyaplotieg otov emPAénov Emikovpo Kabnynty EuPpvoroyiog k. Avveovii
I'empyro- Zrupidwv yio v kabodynon Kot TNV GUEST] Kol 0VGLaoTIKY fondeta Tov
LoV Tapelye KT T SLAPKELN TNG EKTOVIONG QLTINS TNG OUTAMUOTIKNG EPYOGTOC.

[dwaitepeg evyapiotiec Ba NBera va anevBHve ce dAovg Tovg Kabnyntég tov
Mertamtuylokov [Ipoypdupatog, kabmg e TV TOAVETH EUTEIPIO TOVS LOL HETEOMOAY
TG OmOPOiTNTEG YVAOOELS OAAGL Kou TG vedtepeg eEeAifelg otov TOpHED NG
vrofonBoduevG avaTapoy®YNG.

Télog, Ba MBela vo evyapIOTHC® TNV OKOYEVEW HOL Yoo TV MOwn
VTOGTNPIEN OV LOV TPOCEPEPE KOTA TN OLIPKELNL EKTOVIONG KOOMDS KOl GUYYPOPNG

g epyaciog avTmg.

Avayvootov Mapia
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YXYNTOMO BIOI'PA®IKO

Yentépupprog 2013- Xentéppprog 2017
Tunpo Blioynueiag kol Bloteyvoroyiog, yoAn Emomuov Yyeiag, [lavemotuio

®eccaiiog

01 IovAiov 2015- 31 Avyovetov 2015
Exnodevopevn oe Mikpofroroyikd epyactipilo otn Adpica (Eppicdn mpaxktikn

doknon)

Ané Ttov XemtépPpro 2017 fmg onuepo, mopakolovdd TO UETOTTLYIOKO TNG
Buoloylag ™¢ Avamoapaymyng kot GUUUETEX® G& OAOVG TOLG KUKAOLG EKTOIOELONG
TOV  UETOMTUYOKOD 7OV  Aapfdavovv  yopo oty Movéda  Ymofonbovuevng
Avamapaynyng e Matevtikng kot I'vvarkodoyung Kiwvikng tov Tlavemotpiokov

Nocokopeiov Adpiooc.
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«EIIIAPAXH XTHN KINHTIKOTHTA KAI XTH BIQXIMOTHTA
ITPIN KAI META THN KATAYYZH ME TH MEO®OAOAOI'TA
TOY DNA fragmentation.»

ANAI'NQXTOY MAPIA
[Movemotuo Oeccariag, Zyoir Emomudv Yyeiag, Tunua latpikng, 2018

AIEYOYNTHZ TOY [IPOTPAMMATOXZ METAIITYXIAKQN XIIOYAQN
AAEEANAPOX I. AAIIONTE
KAOHI'HTHY MAIEYTIKHY KAI I'YNAIKOAOI'TAY
HANEIIZTHMIOY OEXYXAAIAY

TPIMEAHX EEETAXTIKH EHITPOITH

Empiénov: I'eopyrog- Zrvpidowv AvoQavtig
Enikovpoc KaOnynmc Euppvoroyiag [avemotnpuiov
®eccaiiog

Xvppoviog : Mapa Xipomoviov

Enikovpn Kadnyntpia [epapatikng Gvcroroyiog
[Tavemompiov Abnvov

Méhog : AMEEAVOPOC AaTTOVTE

Kabnyntc Maevtikng kot I'vvorkoroyiag [Movemomuiov
®eccaiiog
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HHEPIAHYH

H kpvoovvtipnon onépuatog ivor pior evpEme ypnoLorotovpevn nEBodog otnyv
OVOTOPOYOYIKN 1OTPIKN KOl €XEL ®G OTOYO TN OWINPNON KOl TPOCTACIO TNG
YOVILOTNTOG € O1APOPEG TEPIMTAGELS, OTWS GTNV VITOYOVILOTNTA Kol OTIS Oepameieg
kakonfewog. ‘Evoag amd tovg wdplovg mapdyovieg mov emnpedlovv v avOopikn
yovipotnto, givar o katokeppotiopog tov DNA (Sperm DNA Fragmentation, SDF)
tov oneppatolwapiov. [Tapdro mov apkeTég LEAETEG EXOVV EGTIAGEL GTNV EMOPOOT
™G KPLOGLVINPNONG OTIG TMOPAUETPOVS TOL OTEPUOTOS, 1) EMOPOCH NG OTHV
axeparotnTa Tov DNA mapapéverl éva apeiieyopevo Rmua. Znv mopodoo LeAén,
OlEPEVVNCOUE TNV EMOPACT] NG KPLOGLVTHPNONG OTN PLOCIUOTNTA KOl GTO
katokeppoationd tov DNA tov omépupatoc. o v emitevén g peAETNG
ypnoworomdnkav dekamévie delypata onéppatos. H xivnrikdmmra tov derypdtov
eEKTINONKE APESMG HETA TN CLAAOYN TOVS COUPMVA LE TIS KaTtevBuvinpleg odnyieg
tov WHO 2010 ko petd v kpvocsvvinpnon. O katakeppotiopnodg tov DNA elvarl i
devTepn TapdpeTpoc mov atoloyrdnke ypnowonowdvtag to Halosperm® G2 kit. H
OLYKEKPIUEVN HEDODOG EKTIUG TN OGTOPA TNG YPOUOTIVIIG Kot ovAAOyo HE TN
dromopd extiunOnke o Babpdc tov kataxkeppaticpov tov DNA. Tlapanpnnke o
onuovtikn peimon (p<0,05) g mpowdntikng kivnong tev oreppatol®opiov PeTd
mv omoyvén (56,8% + 2,6 vs 28,7% + 3,1). Ilopouow amoteAécuarto
TopaTNPNONKAY Kol GTNV TEPIMTOON TOL TOCOGTOL TOL KoTokEPUATIGHEVOL DNA
(34,3% + 1,1 vs 48,6% + 1,1) (p<0,05). Emiong, onueiddnke po cvoyétion petatd
TOV TOGOCTOL TMV KWwNntdv oneppoatolwopiov kot tov mocootov tov SDF.
[Tpoteivetan OTL 1M KPLOGLVTPNON £XEL APVNTIKEG GUVETEIEC GTO. oTEPLaTOl®ApLa,

TOG0 6TV KvnTikdTNTo 060 Kot otV akepatdtnto tov DNA touG.
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Summary

Cryopreservation of sperm is a widely used technique to maintain and protect the
fertility in various occasions such as infertility and malignancy treatments. One of the
main factors affecting male infertility is DNA fragmentation in sperm. Although
many studies have focused on the impact of cryopreservation on sperm parameters, its
effect on the integrity of DNA remains a controversial subject. The aim of this study
was to investigate the effect of cryopreservation on sperm viability and sperm DNA
fragmentation (SDF). Fifteen semen samples were used for the purpose of the study.
Sperm motility was evaluated at collection time according to WHO 2010 guidelines
and after cryopreservation. DNA fragmentation was evaluated with Halosperm® G2
kit. The diagnostic test used (SCD) is a lightweight and fast test based on the sperm
chromatin dispersion. After cryopreservation, a significant decrease in sperm
progressive motility was observed (56.8% + 2.6 vs 28.7% + 3.1) (p<0.05). Similar
results were obtained in the case of DNA fragmentation (34.3% + 1.1 vs 48.6% + 1.1)
(p<0.05). A correlation between motile spermatozoa and SDF of post-thaw semen
samples was also noted. Conclusively, cryopreservation has deleterious effects on
spermatozoa, especially on their motility and their DNA integrity.
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Ewoayoyn

EIZAT'QI'H

KPYOBIOAOI'TA

1. Opropdg kpvofroroyiog

O topéac tg kpvofroroyiog €xel vmootel tepdotion TPdodo To TEAvTain 60
xpoVia. Avtiy M thon ovveyilel va vIapyel KaODG VEEC TEXVIKES OVOTTOGGOVTOL [LE
ypPNyopo pubud, ot omoieg TapPEYOLV VEES €VKOLPIEG OGO APOPE TNV OVOTOPAYWOYT
otov dvBpomo kot ota {da. Q¢ kpvoProroyia opileTal 1) EXGTAUN TOL TEPLYPAPEL TIC
eMOPACES TOV £xeL M YOUNAOTEPN TOL UNOEVOC Beppokpoacios 6Tovg (®VTavovg
OPYOVICHOVG/ KOTTOPO 1 OAMMOC 1M EMIGTHUN TOV OOCYOAEITOL UE TN cLVINPNON
OPYOVICLAOV/ KLTTAPWV o€ YaunAéc Oeppokpaciec. Noa onueiwbel 0Tt ta kdTTOpO Kot
KATolEG Opdoeg 10TV cuvtnpovviat og Bepuokpacieg and -80 °C £wg -196°C eva ta
Opyava Kot Ol TEPLGGOTEPOL 1GTOL GLVTNPOVVTOL G LTOOEPUIKOVG KLpiwg Pabpovg (>
0 °C kot < 37 °C). Xt0 mhaiolo tng KpLoPloloyiog TOV ovamopoy®yK®OV KOTTOpmV
(woxvttapwv, omepuotolwoapiov), Tov eufpdov, tov Prloctouepdinv Kol TOV
AVOTOPOYOYIKOV 10TOV (00ONKIKOS, opy KOS 16TOG), N KPVOGLVTNPYNOY CTEPUOTOC
Exel T peyaldTEPT 1oTOpior KO EvOL 1) O EVPEWS XPNOLUOTOOVEVT HEBOSOC GTNV
AVOTOPUY®YIKT 10TPIKY, AGY® TG LYNANG KPLOOVOEKTIKOTNTAG TOV KAO®MG Kol TV
VIOPYOVIOV TPOTOKOAM®V. Eva amd to 7o onUovTIKE TAEOVEKTAUATO TNG
TeXvoAoyiag T KpvoProroyiog eival OTL «Tay®dVE TO YPpOvo KabmG mpofAnuata
Omwg M NAKia, 0 BAvaTog N N ATOAEW YOVILOTNTOG £YVOV AYOTEPO GNUOVTIKG KoL
mo aviyetonioyo. H kpvoPlodoyia anéktnoe axoOun HEYAADTEPN EPAPUOYH OTHV

npoondfeln peimong Tov mocootdv ToAvdvuwy kunoswv (Tiitinen et al., 2012).

2. Boowéc apyég KPuoouvTI|pNoNS GTEPLATOS

H xpvocvvtipnon omotelel évav epappoouévo kAGoo g kKpvoPloioyiag kot
opifetar wg M dadikasio n omoio KaBoTA dSvvaTh TN SOTHPNON TOV KLTTAP®V O
Kpvoyovikés Beppokpacies. Katd tv kpvoovvinpnon, avacstéAletor 1 PlOA0YIKN
OpacTNPOTNTA TOV KLTTAPWOV KOl KOTE GCUVETEW, HTOpouV vo  dtatnpndovv

OVOAAOIOTO Y10 HEYAAD YPOVIKG OLOCTAUATO. XTNV TEPIMTOON TOV OVOPOTIVOL
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Ewoayoyn

OTEPLOTOG, TO UEYOUAVTEPO YPOVIKO OLACTNUO ETITLYOVS KPLOGLVTHPNONG 7OV E£)EL
avapepBel etvar ta 21 ypovia.

O TpdTEC TPOOTADELEG KPVOGVVTIPNONG CTEPUATOG KaTaypdpovtal To 1776 and
tov Spallanzani o6mov mpaypatomoince T APDTN  EMTVYNUEVN] TPOCTAOEL
Katayvéne. Me 10 mépacpo TtV xpovev, emetevydn m emPioon  ToVv
oneppotolwapiov oe yaunAés Beppokpacies. Opmc, n TpdKANGN Yo To KOTTOPO OEV
NTav oVt 0AAG 1 SuVATOTNTA VO AvTEXOLY TNV aAlayn Beppokpaciog katd ) yHén-
amoyLEN KabdG 01 OCUMTIKES dALAYEG TOV GUVEROVAY GTNV aTOYVEN 001YOVGAV GE
peydro Babud ommv kotactpodn tov oneppatolwopiov. Avtd to TpoPAnua dpyloe
va Abvetat to 1949, 6tav o Polge mapatipnoe 61t 1 YAvkepoAn (Sromepatd didivua)
EXEL TPOOTATEVTIKO POLO YO TOL KVTTOPO OO TIG YOUNAEG Bepuokpacies. Avti 1
AVOKOADYT] avoQEPETAL O KAOOPIOTIKN OTIYUn Yo TV Kabiépmon g ohyypovng
KpvoPloroyiog tov omépuatoc. Yotepa, 1o 1953 o1 Sherman kar Bunge
mpaypatonoincav anAn yoén oneppotolwoapiov kol amodnkevon tovg oe ENpd mdyo
(-75°C). O Sherman cvvéyioe v épevva T0V pe 6TOY0 T Pertioon Tov uebddmV
Kpvoouvinpnong omov to 1963, mpaypoTomoince KPLOCLVTNPNOTN  OEYUATOV
onéppotog o VYpd almto (-196°C) katl mapaTNpNoE TNV VIEPOYN TN VEAS GVTNG
TEYVIKNG, KABMG G vt TNV TEPITTOON AmOPEVYONKE N HelON TS KIVNTIKOTNTOG
Tov  oneppatolwopiov. Zta ypdvie  TOv  akolovOnoov  péxpt  onuepa,
TPOYUATOTOONKE PEATIGTONOINGT TV 101 VIAPYOVIMV TPMOTOKOAAWV.

H xpvocvvtipnon omépuatog mepthapufavel v katayovén kot v omdyvén
oneppotolwopiov. v Kat@yvén, To KOTTOPO OQPLOATOVOVTIOL Kol 1 (dom
LETATPOTNG TOL VEPOV ©€ TAYo (M KaAoVOUEVT KpuoTaAlomoinor) Bewmpeitoan 1 wo
kploywn @aon oyxetikd pe v emPioon tov Kuttdpov petd v amdoyvén. H
Oepuokpacio mTov emTEAEITOL QLT 1N QACTN HETOTPOTNG £YEL UIKPO €VPOC KoL M
TOPOUOVT] TOV KUTTAPOV Yo, OGoTNUO UEYUAVTEPO OMO TO ATOUTOOHUEVO 1 1
VIEPPOCT ALTOV TOL EVPOVS BePLOKPACIOV UTOpEl VoL 0O YN oEL o€ poviun PAGPN Tov
KUTTOPOL. Xty omdyuln, To KOTTOPO EVUOOTMVOVIOL LE ONMOTEAEGUO VO

VROPBAAAOVTOL GE ONUAVTIKES VTOTOVIKES PAGPEC.

3. Artigg KaTaWvEng oTEPRATOS

O o0yypovog Gvopag KOAEiTOL VO OVTILETOMICEL KATOES OVTIEOEC KOTAGTAGELG

oV evOEYeTOL v, amelobv T yovipdtnta tov. To dyyog, ot emPapopéves cuvOnkeg
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Ewoayoyn

TOV EPYOCIOKOD TEPIPAALOVTIOC, M TOYLOOPKID, 1 LI ICOPPOTNUEV] OLOTPOPT KO

Kdmoleg ovvneiec Tov KabnuePIVOD TPOTOL LMNG, OTMG TO KATVIGHA KOl 1] VTEPUETP

KOTAVAAWGON 0AKOOA, amoTtelohV HeEPIKOVS Omd TOLG TOUvVOHS AGYOLS oV UTopEl va

TPOKOAEGOVV GTAdI0KY pelmon TG moldtnTag Tov onépuatos. Extdg and t peioon

NG TOOTNTOG TOV CTEPLATOS, LITAPYOVV Kol Adyotl vyeiag mov umopel va kabiotodv

avayKoio T STpnon TS YOVILOTNTOG TOL Avopa HECH TNG KATAWYVENS CTEPLLOTOG,.

Axoro0Bwg, TapatiBeviar opiopévor Adyot yio Tovg omoiovg ot dvopes Ba mpémet vo

e€etdoouy TV THAVOTNTU KPVOGVVTINPNONG CTEPLOTOC:

[Ipwv and Oepamneieg yo kapkivo. H ynuewoBepaneio, n axtivoora M 1
YEWPOVPYIKN eméuPaocn pe otdoyo M Oepameio TOL Kopkivov pmOpEl va
001 YNOOLV GE HOVIUTN GTEPOTNTO KO VITOYOVILOTNTO TOV ATOLOV.

[Ipwv amd eyyeipnon mpootdtn N Opyewv. H yepovpywkn eméufoacn otovg
OpPYEC N M aPaipecN TOL TPOCTATN UITOPEL VO TPOKAAECEL GTEPOTNTO 1| VO
oLUPel EKTPOTN TNG PONG TOV CTEPUOTOS TPOG TNV 0VPOSOYO KLOTN.

Otav vrdpyel mpoddeomn vo mpaypotomombei vrofonbovuevn avamapoywyn.
To onéppa pmopel vo katoyvydel kar va ypnopomomOel pedovrikd yio UIL
1 1o eEoompotiky yoviponoinon péom IVF 1 ICSI?,

Enayyéipata vynlod kivovvov. H €ékbBeon oe ymukéc ovoieg, axtivoBoiio
Kot VYNAEG Bepokpacieg Umopel va 0dNyGOVY GE GTEPHTNTAL.

Xopunin motdtnto onéppratog (YouunAog apbuds oneppotoloapiomv)
[TpopAnuata ekomepudtiong

AoTipnon omépUoToc et amd Proyio dpysmv (TESE)®

Amovcia Tov culhyov 1 dyyxoc. H xatdyvén onéppatog emttpénet 6t ovlvyo
Vo GLVEYIGEL TOV AVATOPAYDYIKO TPOYPUUUATICHO aKOpa Kol Oty 0 cLLVY0g
elvarl amdv Aoyw epyaciog (Yo mapaderypo vautikog). To dyyoc evoéyetol va

00MNYNOEL GTNV AdLVAUIN GLALOYNG GEPATOG TN GTUYUN TG WOANYING.

Avtéc givon kdmoleg kataotdoelg g (NG, Omov 1 KoTAyWven OmEPUATOG

TPOCPEPEL TN dVVATOTNTO LEALOVTIKNG SLOTPNOTG TNS YOVILOTNTOG KAOMDS Kol T

YUYOAOYIKN MPEUia TOV Gvopal.

L1UI: Intrauterine Insemination (evSoprtpio oreppatéyyvon)
2 IVF: In vitro fertilization

ICSI: Intracytoplasmic sperm injection
3 TESE: Testicular Sperm Extraction
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Ewoayoyn

4. M£0ooor kaTayving Ko amoyoéng

Oocov apopd 11 pnedddove Katdyvéng, dtokpivovtal 6e 2 Katnyopieg, TV opyn
kot T ypnyopn (M toyela) woathyoén. H teyvikn g apyng  xotdyoéng
oneppatolmopiov wpotddnke apywd omd tovg Behrman wxor Sawada (1967) ko
Baciletar otV TPo0dELTIKY YOEN TV KLTTAPWV £VTOG 2- 4 wpdv o€ 2 | 3 Prpata pe
TN ¥PNON OVTOUATOTOUUEVOL 1 UM KATOWVKTH. ATO TNV GAAN TAELPA, 1 YpIyopPn
KATOWYVEN TPOYLOTOTOLEITOL GE YPpOoVIKO dtdotnpa wov doev Eemepva to 30 Aemtd, Katd
v omoio TO OElylo  OMEPUATOC  OPYIKA  OvOplyvOeETal pe {00  OYKO
KPVOTPOGTATEVTIKOD VAIKOV, POPTMOVETOL GTOVG TEPLEKTEG Kat enwdleTon otovg 4 °C
yw. 10 Aentd. ‘Enetta, o1 mepiékteg tonobetovviot tave and to vypd alwto (-80°C) oe
andotacn mepimov 15cm yw 15 Aentd ko PubBilovron akorlovbwg oto VYPO GAlwto.
A&iler vo onueiwBel 6t o1 dopopég petalh twv 000 peBddMV KathyvuEng £yketvton
oTOV  YpOVO eKTEAEONC, O©TO PLOUO KATAWYLENG Kol OTN  GLYKEVIPMOON TV
KPVOTPOCTATEVTIKAOV VAIKAOV. ZYETIKA e TNV andyvén, Bempeitar e£icov onuavTikn
pe v katayvén. To epyaomplokd TPOTOKOAAO TOL YPNOUWOTOLEITAL Yoo TNV
amOYvEN umopel va mopekkAivel HeTalh TV O10pOpmV EpYasTNPimV, dALd 6 OAES TIG
TEPIMTOGELS M OdpKkelo Tov dev Eemepva ta 15-20 Aemtd. Katd v andyvén, to
KOTTOPO TPEMEL VoL €YXEL TO YPOVO VO OVOKTNGEL TIG PLGLOAOYIKEG PLOAOYIKES TOV
Aertovpyleg, amopevyovtoc 0G0 YIVETOL TIG OmOTOUES OEpUOKPOUCIOKES OQALYEC, TOV
umopel va odnynoovv oe PAAPN.

lNo mv xathyvén oneppatolwopiov ¥PNCHOTOOVVTIOL KPLOELOAIdIL (1
apmovAeg) N pdPdot (Ewova 1A, 1B). Ta kpvopuoridia cuvibwg torobetovvtal og
UETOAAKEG pAPOoLS (1] KOAGULL) Y100 TNV TEPALTEP® OPYAVMGT] TOVS UECH, 6TO dOYELD
pe vypd dlmto. AkohovBwmg, o1 petaAlkéc pafdovg Ppiokovtal Torobetnuéveg péca
o€ KAVIOTPO €vIOC TOL doyeiov pe vypd alwto. A&iler va onuewwbel 6T 1O
TEPLOCOTEPO. EPYUCTIPLO TPOYUATOTOOVV THV KATAWLEN GTEPLOTOC GE KPLOPLOUAIOIOL
pe m ypnyopn nébBodo. H pébodoc avtn €xel amoderybel 6T1 divel oNUAVTIKA TOCOGTA
emPimong petd v andoYyvén aALd TaPOLGLALEL OC LEIOVEKTNILO TOV UN-OLOLOLOPPO

PLOUO KOTAWYVENG TOGO €vTOG OG0 Kot LETAED TV KPLOPLOAYiMY ToL 1dtov delypatog.
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Ewova 1: Anewcovion tov kpvopoddiov (A) kot tov pafdov (B). Ta kpvopuoiidia givar
TomoBETNEVO GE PETAAMKES PAPOOVE Y10l TV TEPULTEP® OPYAVAOOT) TOLG UEGH GTO OOYEI0 [E

vypd alwro.

5. Mnyoaviopoi BLAPNG TOV ongppaTtol®apiov amd TNy Katayovin

‘Eva and to onuovtikotepo opoécnua oty avlpomiv avarapaywyn Bewpeiton n
Katayoén kol 1 emakdAovdn andyvén onépupatog (Bunge and Sherman, 1953).
Yndpyovv apketég HEAETEG TOL OVAPEPOVIOL GTOVG UNYOVIGHOUS PAAPNG ToV
oneppotolwoapiov xoatd 1 Owdikacic ™ Kpvoovvtpnons. O  oynuaTIGHog
EVOOKVTTOPIKOV TAYOL (KPLOTAAA®MV), TO QUIVOUEVO ETIOPAONG TOL OOAVUOTOC
(solution effect) ko ot aAdayéc g Soung G HeUPPavNng (POOEOMTISOKN
dumhooTtiBada) Bempodvtal unyovicpoi- KAe1d tov gvBuvovtar g peydro Padud yo
™ PBAAPN Tov onepuatolwopiov katd thv kotayvén (Mazur 1963, Meryman et al.
1977, Farrant 1977, Belous et al. 1982).

Avolotikotepa, 1 Onpovpyion evéokvtTopkod mhyov eivor pio amd TS 7O
ONUOVTIKES QUTIEG TNG KVTTOPIKNG KOTAGTPOPNS KaTd TN dadikacio TG kaTayvéng-
andyvéne. o ovtd 10 AOY0, OPKETOL EMGTAOVEG ECTIOGOAV TNV TPOGOYN TOLG OTN
pHelwon tov ToGHTNTOS TOV EVOOKLTTOPIKE OYNUATILOMEVOV KPLOTOAA®V. AvTO
emTeLyONKe apykd pHES® TG YPNONG KPLOTPOSTATELTIKMV dtaAvpdtwv. To 1949,
EYVE Y10 TPATY GOPE AVAPOPE Y10l TOV KPLOTPOGTATEVLTIKO POAO TNG YAVKEPOANG amd
tovg Polge, Smith kot Parkers katd t didpkeia TG Tpoomdfeldc Toug va S106MGovY
ta onepuatolwapto amd v katdyvén. Oco agopd to kpvompootatevtikd (CPA),
Baocwog tovg pohog elvar M peiwon g apywkng OBeppokpaciog  KaTOWvENg
EAAYIOTOTOLOVTOG HE OoVTO TOV Tpdmo TS PAAPeg moOv TPoKoAOVVIOL amd TNV

EVTEKTOVIKN popeomoinot. O tpdmog e TovV 0moio To KPLOTPOGTATEVTIKA OLGKOVV TN
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Opdiomn TOLG EYKELTOL OTNV LETAKIVNOT HOPlV VEPOD HECH DGUMONG Kol akoA0VO®WS
aeLOAT®oN Tov KuTTtdpov. Evd M amopdkpuven tov vepod £€E® omd to KOTTOPO
eaivetor va dtver ) ADom ot HEI®ON TOL GYNUATICUOV TOV KPLOTAAA®V, avTd
umopel vo 001 yNCEL GTNV EUPAVIOT] EVOG OLPOPETIKOV TPOPANUATOG Y10l TO KOTTOPO,
10 wopwtikd cok (Lovelock 1963, Mazur 1963). 'Eva GAAO upelovéKTNUO TOV
KPLOTPOOTATEVTIKOV Oewpeital 0 MEPOPIGUOC OTNV TOGHTNTO TTOL UTOPEl Vo
npootebei og éva dddvpa, Adym g Ttoéikdtntag toug (Fahy 1986). Me dAla Adyua,
660 av&dvetal 1 GVYKEVIPMGN TOLG GTO SLOAVUA, TOCO o TOSIKA YivovTol Yio To
kottapa. H xotavonon tov unyavicuov péow tov omoiwv to. CPA mpokoiovv
toikotnra O Pondnoel oV aHENGN TOV TOGOGTAOV ETTLYING TNG KPVOGLVINPNOTG.
A&iler vo onuewwbel OTL TO. KPLOTPOGTATELTIKA JdtaKpivovTal oTIS aKOlovbeg 2
KOTNyopies:

" 70 OEICOVTIKA KPLOTPOooToTeLTIKA. [Ipdkeitar yioo ovsieg pkpod poplokov
Bapovg mov eueaviCovv TV KOVOTNTA VO, SLOUTEPVOVV TNV TAACUOTIKN
uepuPpévn (YAvkepoin kot DMSO).

" 70 un- OlEwdVTIKE Kpvompootatevtikd. Efvor ovoiec peydiov popilokol
Bapovg ot omoisg S dlamepvodv TV TAACHOTIKY HepPpdvn (YAvkivyy, PVP4
Kol covkpoln). O tpdémo¢ e Tov 0moio aoKoHV TN OpACT TOVG £YKEWTAL GTO
YEYOVOS OTL avacTEAAOVY TNV €VOOKVLTTOPIKY OVATTUEN TOyov HEC® TNG
amopdKpuvong vepod amd TO  KULTTOPOTAGGCUO, LE OMOTEAECUO. TNV
aQLOAT®GCT TOV KLTTAPOV.

2V MEPITTMOON KPLOGLVTHPNONG ORMEPUOTOS, TO MO YVOOTO KOl EVPEMG
YPNOUOTOIOVUEVO  KPLOTPOGTATEVTIKO €lvar 1 aubvievoyivkodn (EG-ethylene
glycol), n omoio. avikel otV Katnyopio. TOV SIEIGOVTIKOV KPVOTPOGTATEVTIKMV.
Avt] M ovcla ®C KPLOTPOOTATELTIKO OOKElL TIG MNMOTEPES EMOPAOE OTNV
TACHOTIKY peufpdvn koar otn pepPpoviky damepatodtnta (Chenier et al. 1998,
Squires et al. 2004, Hess et al. 2004).

"Evag dAdog unyaviopds PAEPNG Tov KOTTAp®V KaTtd T dtadtkacio TG KoTayuEng
agopd to puOud pe tov omoio mpayuatonoteitor n katdyvén. O Mazur (1963) édciée
0Tt 0 pLOUOG KaTAYVLENG emnpPedlel TO GYNUOTIOUO EVOOKVTTOPIKOD TAYOL Kot
avtikatontpiletar oto pvOud pe tov omoio To vepd Olayéetor SOUECOV TNG

pepppdvnc. Avtd onpaiver 6Tt 0 pLOUOG Katdyvéng eEAEYYEL TO pLOUS e TOV 0moio TO

4 PVP: Polyvinylpyrrolidone
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VEPO LETATPEMETOL GE TAYO, YEYOVOG MOV EMTVYYAVETOL OO TNV EMIOPACT] TOL EYEL
1060 0TO PLOUD pE TOV OTO10 M GLYKEVIPMOON TV EEMKVTTAPIKMY OVGIHOV aLEAVEL
660 Kot 6Tov pLOUS e TOV 0010 TO VEPO PEVYEL A0 TO KVTTAPOTAAGHa. Edv peydia
KOTTOPO LE GYETIKA YOUNAY] SOTEPATOTNTO KATOYVYOVTOL 0Py, vt Thavo OTL avTd
To. KUTTOPO B0 VTOGTOVV APLAATOGON, 1 Oomoio B AMOTPEYEL TO CYNUATIGUO
EVOOKVTTOPIKOV TTAyov. ATO TV GAAN TAELPA, GTNV TEPIMTOON YPNYOPNS KOTAYLENS
(1 vokomoinomg), 1 dNpOVPYi EVOOKVTTAPIKOV TAYOL OMOTPEMETAL LEGM TNG YPNONG
VYNNG  OLYKEVIPWONG KPLOTPOCTATEVTIKMY TOPAYOVI®OV Yo  HKPE  Ypovikd
dwothuoto (Rall et al.1985). ‘Etot, 0 puBudc katdyvéng dev mpémetl va givor ovte
TOAD YPNYopog 0VUTE TOAD 0pYOg KOOMC GE OVTEG TIC TEPWMTMOELS aLEAVETAL M
mOavOTNTO GYNUOTIGUOD EVOOKVTTAPIKAOV KPLOTAAA®V kabd¢g kot M mbavotnra
ELPAVIONG TOV QOWVOUEVOL TNG emidpaong tov dwaAdpatog (solution effect). To
QOIVOLEVO EMIOPOONG TOV OLAVUATOS QPOPA TNV QPLOATMOTN Tov AdpPavel ydpo
oV apyn Katdyvln, Kotd v omoiot avEAVETOL 1) GLYKEVTIPMOOTN TOV OAATOV
e€OKVTTOPIKA e OMOTEAECUO TNV KVTTAPIKY] GLUPPIKveoT kol Kotaotpoen. Télog,
a&ilel va onueiwbei 6TL dropopetikd KOTTOPO ELEOVILOVY SAUPOPETIKOVS PEATIOTOVG
pLOpOvE KaTAYLENG, ol omoiot kaBopilovtor omd TOV GyKOo, TNV EMEAVELNL TNG
TAQGLOTIKNG HeUPpdvng (avarloyio TOL OYKOV MG TPOG TV EMPAVELN TN LEUPPAVIG)
Kot otd TV SlomepaToOTNTA TNG LEUPPAVIG YO TO VEPO KOl TOVS KPVOTPOGTATEVTIKOVS
napayovteg (Mazur et al. 1985). v nepintwon tov onepuatoloapiov, o 18avikde
puOude katdyvéng €xel vmoroyiotel otovg 17°C/min, pe Bdon ta dedopéva TV
Devismita kou Kumar (2015).

Oco apopd Vv evtektovikny Oepuokpacio, amotedel €vav €&icov onuovTKO
napdyovta dnuovpyiag Prafov katd tn dwedikacio ¢ Katdyvéng-amoyvéne. O
0po¢ evutekToVviKn Oepuokpocio avaeépetor otn Bepuokpacio Katd TNV omoio TO
ovoTnuo Tov VTOPAAAETOL G Kpvoouvvtipnorn Ppioketor 6e  OeproOdLVOUIKN
1GOPPOTiC. KOl TO TUNO TOV GLUGTHLOTOG TOV OEV £XEL LETATPONEL GE TAYO PETATMIMTEL
o€ OTEPEN WHOPPN HEC® NG Kpvotarromoinong. Ot unyovicpoi pe tovg omoiovg
mpokaAovvion PAAPec KATA TNV EVTEKTOVIKY] HOp@omoinon Olokpivovior oe 2
Katnyopieg: 1) PAaPec oOTIC KUTTOPOTAAGUOTIKEC OOUEC AOY®  GYNUOTIOCUOD
EVOOKVTTOPIKOV TThyov (KpuoTdAl®V) kat i) PAGPeg oV TAaGHOTIK) HEUPPAvn TOL
opeidovtal ot dnpovpyio KPLOTAAL®Y EEMKVLTTAPIKA.

[Tapd ™V mpdodo mov &xel onuelwbel oTig TEYVIKES Kpvoouvvtinpnons, &ivol

EexaBapo 0Tt M kpvoouvvtipnon egakolovbel va mpokoiel extetapévn PAAPN ota
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KotTapa. Extog and toug mpoavapepBévteg unyoavicpove, BAAPN uropel va tpoxinOel
KOl GTNV KLTTOPOTAACUOTIKY HEUPPAVN KATA TN O1ad1KAGio TG KPLOGLVINPNONG, M
omoio. pmopel va. odnynoel pe ) oepd TG otn Helwon Tov petafoiopol Tov
KUTTAPOL KOOMOG KOl 6T SloTopay] TOV EVEPYELNKAOV TOV O1001KOCIOV, LEGH PAAPNGS
oto. prroyovopia (Tehir et al. 2010). Ot unyaviouoi mov eumAékoviar e OAn

SLapKELN TNG KPLOGLVTHPNONG cLuVOYilovTon 6TV EIKOVa, 2.

Ewéva 2: Aneikdvion Tov QUOIK®OV yeyovotwv kabdg kot tov BAapodv mov cuppaivovv oto
KOTTOpo Kotd T Swdwkacio ™ Kpvoovvmpnons. Ot kuttapikég PAdPeg xotd v
KPLOGLVTHPNGCT TPOKAAOVVTOL, TOVAUYIGTOV €V HEPEL, AOY® TOV QPAIVOUEVOL TNG EMOPACNG
TOL OOADHOTOG (0ONYMVTIOGC TO KVTTOPO OE OOUMTIKO GOK) Kol AOY® TOV OYNUATIGHLOD
EVOOKVTTOPIKOD TAYoL (0dNYOVTAG GE KATAGTPOPT] TOV EVEOoKLTTAPIKGOV doudv) (Jang et al.

2017).
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6. Emidpaocn g KpooouvvTipiong oTiS TapapuETPOVS TOV OTEPIRATOS KAl OTI)
YOVILOTTOM| TIKY] TOV IKAVOTNTA

Ta oneppotol®aplo. avarTOCCOVTOL SLOOOYIKA OO VAP YEVVNTIKE KOTTOPOL-
OMEPULOTOYOVIO. OE OGP  orepuotolmaplo.  wovd vy  yovipomoinon. Ta
oneppatolmapio amotelohvtar and 3 Pacikég AEITOVPYIKES TEPLOYEG, TNV KEPAAT TOL
TEPLEYEL TO CLUTVKVMOUEVO YEVETIKO DAKO, TO HECO TUNHO 1] OWYEVOL TTOL OOTEAEL TN
myn evépyewg kot v ovpd. Kotd 1t ddpxkewng tE  opipovong  Tov
oneppotolmoapiov mov AapPdvel ydpo oTn EMOOLUISN, TO TEPIGCOTEPO OPYOVIOLL
yévovtar poll pHe TO KLTTOPOTAOCUO. KOl TPOYUOTOTOLEITOL GUUTVKVMOGT TNG
ypouativinig. H Sdwkoasioo g wpipavong, Opoc, £xel ©¢ kOGTOS Yoo TO
oneppotolmapto ™ peiwon TG KavOTNTOG TOV va emdopHmdvel Tov €0wTd TOL,
yeYovOg Tov odnyel otV avEnom g evalctnciag Tov oTic TEPPAALOVTIKES OAAAYES.
Kotd ocvvénewa, axoun kot vrd wavikég ocvuvinkeg, n PAAPN mov cvpPaivel ota

oneppatolmaplo katd ™ Swdikacio ¢ katayvéng sivar avomdéeevktn (Andrabi
2007).

6.1 Emiopacn T)g KpvoouvTipons 6to PeToforiopné Tov oneppatolmapiov

Ot dopkég aAAaYEG TOV TPOKAAOVVTAL GTN LEUPPAVN TV oTteppatolmapimv Hetd
™V Katdyvén cuvoéovtal Kupimg e HETAPOAEG otV Topoyn evéEpyelog. Avtd pe )
oglpd Tov eaivetar va ennpedlel 1060 TO0 PETOPOAMGHO TOL KLTTAPOL OGO KOl GALES
Aertovpyieg Tov omépupotog, Ommg v kwvnrikotnto tov (Gillan et al. 2004,
Dziekonska et al. 2009, Cerolini et al. 2001). Onwg 6Aa. To. KOTTAPO, TOL OPYOAVIGHOV,
Kot to omeppatolmdpia xpetdloval o GuVEX TAPOY EVEPYELNG Yo TN ST pnon
TOV AEITOLPYIDOV TOVG OV &lvar avaykoaieg Yo v emiPimon kot v emitevén g
OTOGTOAN TOVG, ONMAadn Tn yovipomoinom. Emiong, agBovia e{mysvav Opentikdv
OLOTOTIKOV &lvarl amapoitntn yu Ta oneppatolmdpia, Kabmg otav petafoAilovral
0dNyovV otV Topay™Y evEpYElac, 1e T popen Tov ATP® (svepyelokd VOUIGHO TOV
Kuttdpov). Katd v kpvoovviipnon mopatnpeitor por otadiokn peimon g
HETOPOAIKNG OpactnpldtnTog TV oneppotolmapiov, n omoia amd ™ pio TAELPA
Helvel v mopaywyn emPrapov mpoidviwv, dnwg eAehBepeg pilec, aArd amd TV
GAAN TAevpd emmpedlel oplopéves Pacikég AEITOVPYIES TOVS, OTTMG TNV KIVITIKOTNTA.

Katd ™ dadikasio katdyouéng- andyoéng, n evéokuttapikn cuykévipwon tov ATP

5 ATP: Adenosine triphosphate (tpipoceopiki adevocivn)
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LEWDVETOL dpopatikd evd o Adyog AMP/ADP® av&dvetor. Metold tov Slopopov
HETOPOADY TNG OPAGTIKOTNTOS TV EVOOKVTTOPIK®OV eVEOU®V, KOBOPIOTIKNG oNUAciog
givan ot NG B-pmopopikic- debdpoyoviong e YAvkoing (G6PD)’, kabdg sivan to
TpOTO £VILHO TOL OMOUOKPUVETOL OO TO KOTTOPO UETE TNV KOTOGTPOPN TNG
KLTTOPOTAUCUOTIKNG LEUPPAvIG AdY® TG KOTAWLENG.

H xwnrikdétta tov oneppatolmapiov, n onoia Bewpeiton 6T givon éva and to
O CNUOVTIKG KPPl Yio TV a&loAdyNoT TOL SLVOUIKOD YOVILOTNTOS TOVS, £ival
Yvooto 6t e€aptdtan amd T Asttovpyia twv ptoyovopiowv. To ATP mapdyetor pécm
™G 0EEWMTIKNG POGPOPLMMOGCNG OTNV EGMTEPIKN LUTOXOVOPLOKT HEUPPEVT Kot 6T
OCUVEXELNL LETOPEPETOL GTOVG UIKPOCMANVIGKOVGS, YEYOVOS TOV EXEL MG OTOTELEGLOL TNV
kivnon tov  omeppatolwapiov. ‘Etol, M peiopévn  KivnTikomnta.  ToV
oneppatolmapiov Tov TpoKaAeitar amd TV KpLOoLVTHPNOT Bewpeital OTL GUVIEETAL
Kot KOp1o Adyo pe proyovoplakn PAaPn, Adyw peimong tov emmédov ATP (Ruiz-
Pesini et al. 2001, Januskauskas et al. 2002).

H xotayoén tov onepuatolwapiov upmopei, emiong, vo ennpedost 1
dwbeooéTTo. TOv 0ELYOVOL KOl OLTO HE TN OEPO TOV KAmOlEG HETAUPOAIKES
depyaocies. Etvol yvootd o111 kpvoovvtipnon oneppotolmopiov eivar cuvoedepuévn
Le t0 0EEBMTIKO Stress kabmg ko pe To uotko stress (Mazur et al. 2000, Chatterjee
et al 2001). Katd v kpvoouvvtipnon, to o&uydvo, Tov &ivol ovaykaio yuo v
0&eMTIKY] EOOEOPVAI®ON, YiveTol aOBALTO HE ONMOTEAEGHO T KAALYM TV
EVEPYEIOKAOV OVOYK®V TOV KLTTAPOL VO EMTUYXAVETOL HEG® OGAAOL HETABOAKOV
HOVOTATION, OTMC TNG YALKOALONG. AvTd onuoaivel 0tL o omeppatolmdapilo eivat
Wwitepa gvaictnto 010 0&edmTikd Stress, Aoym g amdAvtng e£4pTnong Tovg amd
Tov 0epoPflo petoforopd. EmmAéov, m ovikavomnto tov omeppotolmopiov va
oLVBEGOLV AVTIOEEIOMTIKA GE GLVOLUGUO TOGO HE TNV IKOVOTNTO TOVS VO TOPAYOLV
avidvra covmepolediov (02)8 kot vrepoteidio Tov vpoydvov (H202)° 660 kan pe
TNV ATOAELN EVOOYEVT] OVTIOEEIOMTIKOL GLLLVTIKOD UNYOVIGHOV €ival Topdyovies Tov
ocuupdriovy oto 0ofeWdmTIKO Stress mov mapotnpeitol Katd T OdpKeE NG
kpvoovvtpnong (Parks et al. 1992, Aitken et al. 2004). A&iCel va onueimOei 611 0

EVOOYEVNG OVTIOEEIOMTIKOG AULVTIKOG UNYOVIGHOG OEV VTLAPYEL GTOL OTEPUATOL AL,

& AMP,ADP: napéymyo o petafoiiouod oo ATP (AMP: Adenosine monophosphate, ADP:
Adenosine diphosphate)

7 G6PD: £v{upo OV GUUUETEYEL GTO LOVOTATL TOV POCPOPIKAOV TEVTOLHY

8,90z, H02: mpoxertan yio elev0epeg pileg mov mapdyoval amd TV ovamvevsTiky alvcida ota
proyovopLo
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AOY® NG OMOUAKPLVONG TOL KLTTAPOTAACUOTOS TOL AQUPAVEL YDPO KOTO TO TEAMKO
oT6d10 ¢ omeppoyéveoncl. Tto oneppatolwapto, 1 TPOSTAGIN ATO TIC EMIPUCELS
TOV EVEPYDOV HOPE®V 0&uydvov, onmg Oz, H202, mapéyetar pe m ypnon mowilwv
popimv e&ovdetépmong tov eredbepmv plldv (scavengers). o mopddetypo, To
TUPOCTAPIMKO 0&D amotedel LOPLOo £E0VOETEPMONC TOV LIEPOEEDIOV TOV VOPOYOVOL
Kot €xel mapatnpndel 0TL 1 TPocsONKN ToL OTO delypa GTEPUATOS GE TEPAUATOLO
odnyel o€ oNUAVTIKY aOENOT TG KWVNTIKOTNTOG TMV CTEPUATOL®OPIOV Kol TOV

emmédwv ATP (Mohammad et al. 2009).

6.2 Enidpacn TNG KPLOGUVTIPNGIS OT1| YOVIHOTOMTIKI] KOVOTITA TOV
OTEPUOTOG

Mol T omeppotolmapio pTiocovy 6To GNUEID TG YovViHoToinons, eaivetol Ot
VILAPYEL 0L OEPA KOAG GUVIOVICUEVOV HOPLIK®V KOl KUTTOPIKAOV YEYOVOT®V TTOV
Aoppdvouy yopa mpw TN yovipomoinom. Apywd, to omeppotoloiplo yoo va
OTTOKTI|GOVV YOVILOTOWNTIKY] TKOVOTNTO TOPAUEVOLY HEPIKEG MPEC GTO YLVOAIKELO
OVOTOPOY®YIKO GUGTNHO OTOYOPIoUEVE, OO TO omepRatikd mAdopo. H dadikacio
avt &ivol  yvoot) g evepyomoinom kot mepouPdver TV - amoudKpuven
OVOGTOATIKOV EVOGEMV TOV GTEPLOATIKOD TAACUATOS LE GKOTO TN 0TOHEPOTOINGT TNG
TAOGUOTIKNG  UEUPPAVNG TOL omeppotol®oapiov  TPOKEWWEVOL 1  OKPOCMLUKN
avtiopaon va unv AdPel yopo ypovika vopitepa. A&iler vo onuewwBel 011 1M
evepyomoinon Ba mpémer va €xer oAokAnpwbel Alyo mpwv 10 omepuatolmaplo
TANoldcel T0 ®Aplo. Metd v evepyomoinom, akolovbel pia cepd YEYOVOT®V TTOV
nmepapBdvouv: ™ TPOoKOAANGT TOL oTEPUOTOL®OPIOL OTO KOKK®MON KOTTOPL TNG
OKTIVOTNG GTEPAVOV, TNV OKPOCMUIKT avTidpact, T otéAevon g dwpavig {ovng,
™ oOVINEN TOV KVTTOPIK®OV pepPpavdv wapiov- omeppatolmapiov, T CLUTANPOON
™mg 2™ pettikng dloipeong Tov @opiov Kot TEAOS TN GLYYMOVEVLOT OPCEVIKOD-
OnAvkov mpomvprva pe amotérecua tn dnuovpyia Luyodtn. Katd ) dadikacio g
OKPOCMUKNG avTidopaons, Tapotnpeitar adénon 1oV emmédmv TOV EVOOKVTTAPIKMV
KaTOvVToV acPeotiov (Ca?t). To 2000, o Bailey kat o1 cuvepydtec Tov €detéav OTL 1
Jtdkacion TG evePyomoinong Kot 1 KPLOGLVTHPNOY| ENAYOVV OPKETEG TOPOLOLES
aALoyéG 010 OomMEPO, ovumepAapPavoréVg TG aVENCNG TG CLYKEVTIPMOONG TOV

vtV acfeotiov. Opmc, oV TEPITT®OT TNG KPLOGLVTHPNONG, TO CTEPULATOL®APIN

10 sreppioyéveon: diepyacio LeTOTPONNG TOV OPIL®Y CTEPULOTIS®V ot omepuatolmdpio
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ATOTLYYAVOLV VO, LETPLAGOLY TNV ADENCT TOV EMTEIWV TV 1OVI®V 0oPectiov. Avtd
TPOKVTITEL OO TO YEYOVOC OTL Ol OOMIKEG OAAOYEC TNG KULTTOPOTANGLOTIKNG
peuppdvng mov ocvpPaivovv Katd tnv Kpvoouvvtnpnon Bewpeitar OTL guvooHV
nepoutépm ™V avénon tov emmédov tov Ca?t. ‘Etol, ot un  QUGIOAOYIKEC
ovykevipdoelg Ca?"  emdyovv  dwtapayéc TOGO TG EVEPYOMOINONG  TOV
oneppotolmoapiov 660 Kol TG AKPOCSOUKNG avTiOpaoNS, YEYOVOS Tov emnpedletl pe
N GEPE TOV TN SVVOIKY YOVILOTOINoNG TOV omeppraTolmapiov petd TV Katdyuén.
EmumAéov, n kpvoovvtipnon onpiovpyei évav vromAnbuopd oneppoatolmopiov tao
omoia gfvol vekpd Kol PLEPIKMG 1 TANPWOG EVEPYOTOMUEVO, LELDVOVTOS UE OVTO TOV
TpOmo TV €tEPOYEVELn oTo oméppa. A&ilel va onuelwbel 0TL pepkd omeppatolmdpia
HETO TNV KPLOGLVTINPNOT POIVETOL VO EIVOL LEPIKMG EVEPYOTOMUEVO, YEYOVOS TOL
Baciletar ot dopikés aAdayég ™G pepPpdvng mov copfoaivovv pe v amdoyvén
(Bailey et al. 2000).

H evepyomoinon mov mpokaAeiton amd v Kpvocovvtipnon &ivarl £vog amd Tovg
KOUPLOLG TapAyovieg mov oyetilovtol Ue TN HEWWUEVN pokpolmio Kot v pkpm
emPioon tov oneppotolmapiov uéco otnv yuvoikeio avamapaymykn 0do (Bailey et
al. 2000, Watson 2000). EmmAéov, ot dopkés aAloyég TG HeUPpivng otn KeQoAn
ToV omepuoTol®OPiov UETA TNV KPLOGLVINPNON EOIVETAL VO STAPAGGOVY TNV

KOVOTNTA TOV VO OAANAETIOPACEL e TO. KOTTOPO TNG YUVOIKEIOG YEVVNTIKNG 000V
(Lessard et al. 2000, Watson 2000).

6.3 T'ovipoTNnTOo KOl T06006TA KU OGNS KUTEYVYUEVOV CTEPRATOS

H xpvocvvtipnon sivan pio eupémg ypnoiporotodpevn néBodog mov mapyetl véeg
EVKOAIPIEG BTNV OvOTTAPAY®YT TOV avOpdTov Ko TV (dmv. BéPata, akdun kot pe Tig
KOADTEPEG TEYVIKEG UEXPL ONUEPQ, M dladikacia TG Kpvoosuvtpnong e&akolovbel va
npokoiel PAaPeg oto omeppatolwapla. Omwg avaeépbnke mponyovuévmg, 1
Kpvoouvvtipnon emnpedlel T yovViHOTNTA UEC® TNG EMIOPAONG TOL OOKEL OTN
HeUPPpAvN, oTNV KIVITIKOTNTO Ko 6TO PETAPOAIOUO TV onepuatolwapiov. EmmAov,
N kotayoén kot 1 emokdiovdn omdyvln kabiotodv to omepparolwdplo, TOV
emProdovoov amd M Ol0dIKacio, HOPPOAOYIKA JSlPOPETIKG Omd eKeiva TPV 1N
kpvoovvtipnon. 'Etol, 1o onepuatolwdpia yivovtar moAd mo evaicOnta oe kdbe

Hop@1| stress toco in vivo 6co kat in vitro.
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Oocov apopd ta T0GOGTA KUNOTG, 08V SLOPEPOVY CNUAVTIKE LETAED TOL PPECKOV
Kol Kateyvypuévou onéppartos. [Tapodro mov 1 dadikacio kpvoovvnpnong oxetiletal
pe vynAotepo mocootd PAAPNG oto DNA 1tov oreppatolwapiov, goiveror 6Tt Ta
amoTEAEGUATO. COAANYTG KOl KUMong Oev emnpedlovtal, aAld n dapopd eviomileTon
Kupimg otV avénomn g cvyvotTNTUG TOV AVTOHOTOV amooindv. A&ilel va onuelmbel
o€ auTd TO ONUEL0 OTL ivar TOAD SVGKOAO VO TPOPAEYOLUE e GUVAPELDL TO TOAVE
TOGOOTA KUMOTG KOOMG Kol Vo cuykpivovpe pe akpifelo ta mocootd KHnong mov
Exouv AneBel amd Ol0QOPETIKEG EPEVVNTIKES €pyacieg KAvOvTag YPNON TOL
KATEYVYUEVOL OTEPUATOC. AVTO e€nyeitan amd To YEYOVAS OTL GTNV TAELOVOTNTO TV
ePYOCLOV 7OV O1EEAyOVTAL VTTAPYOLY TOAAEG OUPOPETIKEG UETOPANTEG, Ol OToieg
ocvvnbwg dev mpocdlopilovtor Aemtopepms. Evoewktikd kdmoteg petafAntéc, and Tig
omoieg ennpedlovtal To TOGOGTA KONong, eivar to (MO, TOV ¥PNCUOTOLEiTAL GTNV
épeuva, KoL 1 TOWOTNTO TOV  TOPOYOUEVOL ONEPUOTOS, O  oplBudc TV
oneppotolwoapiov mov Tomobeteiton o€ KAOE KPLOPLOAIOIO, TO TPMOTOKOAAO
KATAWYLENG, TO TPOTOKOALO ATTOYLENG, O EAEYYOG TOV GTEPUATOS UETE TNV amOYVEN
KoODC Kot 0 OoplBUOg Kol 1 OVOTOPOY®YIKH 1KOVOTNTO TOV ONALVKAOV 7OV
ypnotpomoovvral. Télog, 1 yovipodtnto €vog apoevikov eivon oe peydio Padbuo
eCaptnuévn amd T yovipdtnta Tov OnAvkov Kot Yoo avtd KoAd Ba NTaV Vo pmv

a&loloyeitor aveEaptnto amd ekeivn tov Onivkod (Amann 2005).

7. Emidpaon s Kpvoovvtipnong 6ty akeparotnte Tov DNA tov
OTEPROTOS

H doun tov DNA givar mAéov yvwoti kabmg £xel Teptypapel AETTOUEPDS €0 Kol
apKeTd ypovia. amd tovg Watson kot Crick (1953). Evd 1o DNA givon éva e&apetika
o100ePOd HOKPOUOPLO, 1| TPMOTOYEVIG OO TOL Bpédnke OTL elvar apkeTA OLVOLUKT Kol
vrokeltal oe ovveyeic aAlayéc (Friedberg 1995). Avtéc ol aAlayéc mepthapupavoovv
petaféoelg yovidiov 11 aAlayég oty aAiniovyia TV voukieoTidiov (kupimg HEow
peToAAaEYEVESTG) KOl TPOKOTTTOUY GcLVNOME ™G amotéAecua Aabmv mov yivovion
KOT@ TV avtypagn 1 emdtopbmaon tov yevetikod vAakov (Finnegan 1990).

[Mopd v wpdodo mov £xel onuewwbel p€xpt oNuUEepO OTOV TOUHED TNG
AVOTOPOY®YNG, Ol OVNOLYIEG GYETIKA LE TNV KPLOGLVINPNGN EXOLV TNV TACT VA
EMIKEVIPOVOVTOL KUPImG otV emiPiwon kot ot PLocitdtnTo TOV KVTTAPOV UETH TV
KaTAYuén- amoyvén. Qot6c0, Alya eivol yvooTd GYETIKA pe TNV OKEPOLOTNTO TOV
vevopkod DNA tov kuttdpov petd m dadikacio e kpvosvvinpnons. Ydpyovv
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evoeiEelg or omoleg vmootnpilovv OTL M KPLOCLVTINPNOTN OV  OTUUOTAEL
OTOTEAECUATIKA TO YPOVO HE TNV £vvola OTL KATO1o KOTTOPO QOIVETOL VO OEXOVTAL TNV
emidpaomn tov ypdvov (Honda et al. 2001).

H kpvocvviipnon npokaiel 0AAAYEC GTNV OCUMTIKN TTEGN, OL OTOIEG e TN CEPQ
TOVG TPOKOAAOVV YPOUOGOUIKEG OVOUAAES 1) aOENGT TNG GLYVOTNTAG TNG OVTOAANYNG
YEVETIKOD VAIKOD peToED Tov adepeav ypopatidov (Sister Chromatid Exchange-
SCE) (Galloway et al. 1987). Mg avtd tov TpOT0, TO VIEPOCUMTIKO Stress pmopel va
npokoiécsel PAGPN oto DNA 1 va avaoteidel v €mdidpBmon| Tov odnydvtag og
ypopoooukés avoparieg (Kultz et al. 2001). O Kultz kot ot cvvepydteg tov, 2001,
TPOTEWVAY TPELG UNYOVIGLLOVS LE TOVS OTTO10VG TO MOUMTIKO Stress pmopet vo 0dnynoet
oe avénon g ovuyvotrtag tov dikhovav Opadcewv oo DNA (dsb- double-strand
breaks):

1. H xvtropikn cvppikvmon mov AapBdvel xyopa kotd tnv Katdyoén avéavet v
LOVTIKT 1oY0 KOl TV TOPAUOPP®SN TOV KaAovTiov- untpoc tov DNA, yeyovog
mov odnyel oe aAdayég ot dvokapyio tov DNA. Avtd Ba pmopodoe va
petagpactel 6g avénorn g Unyovikng mieong oto puopo tov DNA og
TEPLOYES, OTOV 1) GLOKEVOGIO TNG YPOUATIVIG Elvol TTOAD AKAUTTY, 0ONYDOVTOG
pe avtd tov Tpomo o avénon g mlavottog Opavong tov DNA 6 avtég Tig
TEPLOYEG.

2. To vrepoopmtikd Stress umopei va odnynoet oe onpovpyio dikAwvov
Bpavcewv Tov DNA péowm tov oynuoticpod ehevbepov piliov (McCarthy et
al. 2010). Avto emPePordveTon omd 1O YEYOVOC OTL KOTA TN OLAPKELNL TOV
VREPOOUOTIKOV  Stress  mapatnpeitor  gvepyomoinon  evlbpwv  mov
adpavomolovv Tic ehevlepeg pilec, dmmc sivon M katoddon!! (Kalweit et al.
1990).

3. Ta dikhwva Opadopato octo DNA Ba pmopovcav va mpokOyovv amd
petaforés 6to OGO cuumayng elvar N ypopoTivny Kabmg Kot omd peTaforég
omv mpocPaciuoétnto tov DNA amd mopdyovteg koatd tn SidpKel TOL
OGUOTIKOV Stress. Avtéc ot aAhayég d1TapAoCOVY TV 1G0PPOTIO. AVALESH

otV emdopbwon tov DNA ko otnv mpoxinon Prapov ce avtd. Emiong,

1 Kazrardon: éviopo adpavomoinong erevdepav pilmv, To onoio kotaddel T avidpoon
2H20; 2 2H;0 + 02,
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umopel vo 0dyHoovy otV evioyuon g TPosPacnc Tov vovkisacsmvi? yia
ovykekpléveg meployéc tov DNA.

Extoc amd ) Soprp tov DNA, éxet amodeyfel 611 o1 161ovect® kabhdc kar ot

mpotapivect® umopovv, emione, vo VIOGTOHY SopKEC Kat AEITOVPYIKES OANOYES KATH

™ ddkacio katdyvéng- andyvénc. H yaunin Beppokpacio kot n dtakvpaven Tov

pH givot mapdyovieg mov adhoidvouy T doun tov tpmteivov (Privalov 1990).

7.1 M£0odor aCroroynong g akeparotntag Tov DNA

H enidpaon ¢ kpvoovvtipnong omv akepatdtnto tov DNA eivon éva {Rmuo
apeireyopevo. Kamoteg peréteg vrootnpilovv avtr v vadbeon (Kalthur et al. 2008,
Zribi et al. 2010, Meamar et al. 2012) evd dAleg Bempodv O6TL dev LILAPYEL Kopia
emidpaon ¢ kpvoovvinpnong oy axepaldtnta 1ov DNA tov oneppotolwapiov
(Duru et al. 2001, Kadirvel et al. 2009, Vutyavanich et al. 2010). H dwapopd tov
amotelecpudTov pmopel va eEnynbet and ™ dwpopd ot péBodo kKpvosvvINpPNoNG M
™ dpopd otig pefddovg a&lordynong tov DNA petd v kpvoouvvtipnon.

Mo wowkidior pebddmVv ypnoomoleiton yio v a&loAdYNoY TG AKEPALOTNTAS TOV
DNA petd 1 dodwocio TG KpuoouvITipnoNg, 1 omoio TEPIAAUPAVEL TIG OOKIUEG
TUNEL (Terminal deoxynucleotidyl transferase dUTP nick and labeling), Oxy DNA,
COMET, m doxwun AO (Acridine orange), SCD (Sperm chromatin dispersion test-
dokiun dtaomopds e ypouativnc) kabmg kot tn SCSA (Sperm chromatin structure
assay).

Avodotkotepa, 1 dokiu] TUNEL petpder 1660 T1c povokimveg 660 Kot Tig
dikhmveg Opavoelg tov DNA pe ) Bonfeta eledBepmv opuddmv 3- vopo&viiov ko
oVTO TOV TPOTO TOPEYEL OVGLUOTIKEG TANPOPOPIEC OYETIKA HE TO OLVOUIKO
enpvTevong tov guPpovov (Zini et al. 2008, 2009). H doxkun ovty eivor teyvika
MyOTEPO amouTNTIKY, 6€ cVykplon pe ) dokun SCSA, kot dev £xel PedtioTomomOel
vy ypnon pe avlpamiva oneppotolwapta. H kavovikomroinon g pebodov kpiveton
avayKoio Kafdg péypt onuepa Atyo pyactnplo £X0VV ETOOEEL VO YPTCLOTOGOVY

N GLYKEKPLUEVT doKIu o€ KAviko mepiaiiov (Sharma et al. 2010).

12 Novkhedoeg: évlupa ta omoio amotkodopovv (kdfovv) vourieikd o&éa.

13 Jotoveg: mpmteiveg mov cupuetéyovy oto taketdpiope 1ov DNA ot vovkheoshpoto

“ Mpwrauives: Ppiokovior oto DNA 1oV orneppotolmapiov kot dnuiovpyody 16yvpdtepeg cuveEGelS
pe to DNA amd 611 ot 1otdved.
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H doxwun COMET 7 single-cell gel electrophoresis (SCGE- nAektpo@dpnon oe
TNKTOUA oo £vo HOVO KVTTAPO) ival Lot GYETIKA amAn Kot gvaicOntm pébodog yi
™m pétpnon Opavoewv oto DNA tov oneppotolmapiov (Ostling et al. 1984). Katd
™ O8PKELN TNG TEPAUATIKNG SodIKAGIaG, To OTEPUATOLOAPLO EVODOUATDOVOVTOL GE
éva Aemtd oTpdpa ayapdolng kot akoiovBel Abon oe vyniéc ocuvOnkeg GAatogc. Me
OVTO TOV TPOTO, OTOUOKPVUVOVTIOL Ol TPOTOUIVEG KOl Ol 1GTOVEG EMTPEMOVIAG GTOV
TLPNVO VO, GYNUOTICEL (o dOU- VOUKAEOoWLO TTov amotedeitan amd Oniiég DNA.
AxoiovBel mAektpopdpnom, Koatd v omoion ot kouuéveg oivoideg DNA
HETOVOGTEVOLV TTPOG TNV Gvod0 UE OmOTEAECHO TO GYNUOTIoUO TG ovpag Comet Tov
npoe&éyel amd to vovkiedowpa. H doxun COMET dakpiveton og 2 xotnyopieg, i)
™mv ovdétepn kat i) mv aikaikn Comet. H dwpopd peta&d tov dVo Kotnyoplov,
OT®G VITOINAMVOLY Kol T OVOUATE TOVG, apopd To PH, 610 omoio peTavacTeELOLY OL
Bpavoeic tov DNA (ovdétepo kot adkaikd). EmmAéov, to ovdétepo Comet aviyvevet
dikhwveg Opavoeig tov DNA (DSB) (Olive et al. 1991), eved to aikoikd Comet
aviyveDvEL Kat LovokAmveg kat dikhmveg Opavoeig (Singh et al. 1988).

Ooco agpopd ™ dokasio AO, petpdet v kavotnta tov Topnvikod DNA tov
oneppotolmopiov mTapovsio 0EE0G, 00NYOVTAG GE HETATOTION TOL POopiouol amd
npdowvo (euoikd N aAldg un petovoiopévo DNA) e kKOKKvo (LETOLCIOUEVO
DNA). H ypootikin AO cuvvdéetar og povokhmvo popto DNA pe omotédecpa vo
nopepPdiretar 6to dikAwvo DNA pe ) popen povopepotg (Hoshi et al. 1996).

To SCSA &givan éva teot kvTTapOUETpiog pong Omov ot Bpavoelg tov DNA tov
oneppotolwoapiov umopodv va exktiunbovv éupeca péocw g petovoioong tov DNA.
H doxipacia avty petpder v evoioOnoio tov DNA ot petovcioon mov
npokoieitor omd o0&y, akolovBolduevn omd ypmorn pe T @Bopilovca YPOOTIKA
acridine orange. Méypt onuepa, omoterel ™ pov uébodo mov ypnolpomoleitat
KAMvikd pe aglomotio yior v a&loAdynon Tov SUVAUTKOD YOVILOTNTOG TOV OPCEVIKMV
(Evenson et al. 1980, Evenson et al. 2002, Spano et al. 2000).

H doxym SCD mopdyst pie douny mov mepthapfdvel to mupnva  TOL
onepprotolmapiov Kol £vVo TEPLPEPIKO PMOTOGTEPOVO, TO 0Toio oynuotiletal Adym g
anehevBépwong Ppoywv oo DNA. H mapovsia tov ¢mtoote@dvon vrodnAdvel v
anovoio kotokepuatiopod tov DNA (Fernandez et al. 2002). H pébodog avth
YpNowonoteitor yi v oavaivon Tov  katokepuatiopod tov DNA  kor g
avevmloediog (Fernandez et al. 2005) kot oyetikd Tpdceata £xel PeAtiwbel pe tnv

npomBnon tov Halosperm kit (Muriel et al. 2007). H peiétn tov Fernandez kot tov
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ouvadé v Tov, 2005, £pepe GTO PG TIG OLOPOPES OTA EMIMEN KOTOUKEPUATIGLOV
tov DNA petaé&d g dokiung SCD kar SCSA (Evenson et al. 2005).

Xoupmvo pe tn ypoorn tov avlpdmivov omépuatog pe acridine orange, £yet
deyyfel o6T1 10 emimedo ToL Quowoh DNA peidvetor oNUOVTIKG UETA TNV
kpvoovvtipnon (Royere et al. 1991, Chohan et al. 2004). Qotdco, akdua Kot TPV
and omoldNmote enelepyacio oTEPUATOC, TO TOG00TO Tov PLGKoH DNA gupavilet
dwaxvpavoelg peta&d tov atopov (Hoshi et al. 1996). ‘Etol, n emrvyio g
KpvoouvInpnong eEaptdtal 160 and TNV apytkn TotOTNTO TOV KVTTAP®V Kabdg Kot
and 1o yeyovog Ot omepuotolmdpla YounAng moldtnrog sivor mhoavd vo etvon
Myotepo avBektikd otn dadikacio ¢ kpvocsvvripnone (Hammadeh et al. 1999,
Kalthur et al. 2008; Kopeika et al. 2008). EmuwtAéov, m mopovcio. HOVOKA®V®OV
Opavcewv tov DNA (6mwc a&loloyeital pe to odkaiikd Comet) eivar onpoviikd
VYNAGTEPN G€ SEIYHOTO VTOYOVIL®OV OVOPDV HETA TNV KPLOGLVINPNGT GE GUYKPIoN
ue ekeivo yovipwv dotmv (Donnelly et al. 2001, Hammadeh et al. 1999).

Yvvoyilovtog, n pétpnon tov katakepuatiopov tov DNA (DNA fragmentation)
etvar éva onuavTikog Plodelktng e avOpPIKNG VITOYOVILOTNTOS. YAPYOLV OPKETEG
péBodot mov €yovv ypnoporomdei yioo v a&tordynon g akepordtntoc Tov DNA.
Kémoteg amd avtéc tig dokipég petpovv tn PAGPn tov DNA dueco (TUNEL) evod
GAAec petpovv ) PAAPN petd omd petovsioon tov DNA oe 6&vo 1 aikoiwd pH
(COMET, SCD). Kdamoweg dokipéc Pacilovtoar oto QACHOTO EKTOUTNG TOV
YPOOTIKOV UE TN yxpnon Hikpookomiov. Nao onueiwdei 6Tt n doxun TUNEL wan
SCSA femwpovvton o1 kaAlvtepeg HEHod01 Yo ToV TPOoGdlopiopd Tmv Prafdv tov DNA
TOVL omépuaTog o€ KAviko eminedo (Evenson et al. 1999, Sakkas et al 2010, Bungum
etal. 2011).
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YAIKA KAT MEOOAOI

1. BIOAOTIKO YAIKO

2y Topovca pHeAETN ypnoporodnkay dexomévie (15) delypota onéppotog ta
omoio. ANeOnKov and dvipeg ot onoiotl gite cvppeteiyay eBeloviikd ot deEaymyn
™G KMVIKAG ovtng HeAETNG, elte  vmoPAnOnkav o€  avOiAvon GIEPUATOG-
oneppodtdypappa yioo Adyovg yovipotntag. Ta ostypoto ANeOnkav povo Katdmy
£yypaong cvvaiveong and 6Aovg Tovg ovppetéyovies. Ilpwv v avdivon onépuatog,
Ol GUUUETEYOVTEG KATEYPOPAV o€ &va £yypago TV NAkia, to Bdpog, To Hyog Tovg

KaBmG Kot TIC GLVNOELES TOVG Y1 TO KATVIGLO KO TO OAKOOA.

2. YYAAOTH KAI MIPOETOIMAXIA AEITMATOX

Ta delypato omépuatog cLAAEXONKay petd omd 2 g 5 muépec amoyng amod
0eEOVOAKEC EMOPEG O €0IKA OMOGTEP®UEVO doYElDl GLALOYNG OTEPUATOS KOt
aKOAOVONGE PEVGTOTOINGT TOV EKAGTOTE OEIYHATOC Y10 TOVAGYIoTOV 20 AEMTA GTOLG
37°C. Metd 1t pevotonoinomn, mpoyuotomomOnke extiunon Tov  JelyHOTOC
OTEPUATOG, M omoio eEPAAUPave Tov KaBopIGHd TOv GYKOV TOV, TNG GLYKEVIPWONG
Kol NG Kvnukdmrtog tov onepuatolmapiov, cOUe®VL HE TIG KOTELBuVINPLES
odnyieg tov Iaykoouiov Opyoavicpov Yyeiog (World Health Organization, 2010). H
KIVNTIKOTNTA TOV GTEPUATOL0OPInV EKQEPALETOL LE TN LOPPT TOCOGTOD GCUUPMVO. LLE
™V aKOAovOn katdtoln: oneppoatolmapio Tov emteAoVV Taeio TpowONTIKNY Kivinon
(@), Bpadeia mpowbntikn xivnon (b), emromo kivnon (€) ko axwnoia (d). Ocov
apOPE TOV LITOAOYICUO TNG CLYKEVIPMONG TOV GTEPUATOL®apinV, TpayLaTomToOnke
ue v evandbeon piag otaydvog pevotonotnuévon deiyuatog onéppatog (10 ul) oto
KEVIPO NG avtikeevoeopov Makler kot  emakolovdn koatapétpnon TV
oneppatolmopiov pe t fondeta ontikod pikpookoriov (WANG BioMedical) pe 25x
peyéduvon.

Metd 1oV VTOAOYIGUO T®V TPOUVAPEPOEVTOV TapaydVT®V, ¥pNCILoToOnke Eva
1066 tov diypatoc (25ul) yio ™ pétpnon tov kotokeppotTicpod tov DNA, 6nmg
neptypaeetal okohoVBws. 'Eva dAlo pépoc tov apyuolh JSelypotog OmEPUATOS
(~250ul) mpoetoalotay yio KoTaWvén e GKOTO TNV EKTIUNGN TNG EMIOPAONC TNG
KATAYVLENG oV KvnTikoOtNTo. Ko oTov  Kotakepuatiopd tov  DNA  tov
oneppotolwapiov. H pébodoc katdyvéng mov ypnowomombnke Mtoav m toyeia,
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oupe®Ve, Le TNV omoio kdBe Oetypo tomofetnOnke opyiKd o€ KPLOPLOAIOIO Ko
akoAoVO®C avapyvodtav pe ico dyko kpvompootatevtikod vAkod (COOK medical),
TOV 07010V M TPOGONKN GTO SELYLOL TPAYLOTOTOMONKE APy LLE TN HOPPY| OTAYOVOV.
Axolo0Onoe endaon tov piypatog oe Oeppokpacio dwpotiov ywo 10 Aemtd. To
KPLOQLoAidlo TomobetnOnke oe petadkny papdo kot otn cvvéyxewn Puvblotav oto
vYpo6 almto (-196 °C).

Mo v extipnon g enidpaong e KaTaWvéNg oTIC TAPUUETPOVS TOV CTEPOTOC,
10 k0Be Oelypo oamoylyOnke péom NG evamobeong Tov  KPLOPLOAWIOL GCE
voatdéAovtpo otovg 37°C yia 10-15 Aentd. Metd v andyvén, mpayuatomomOnke
extiunon ¢ KwnTkOTMTOG Kot tov  Katokeppotiopod tov  DNA  tov

oneppatolmapiov pe Tig avapepbeioes dadikacies.

3. AZEIOAOT'HXZH TOY KATAKEPMATIZEMOY TOY DNA

H a&ohdynon tov katakeppaticpod oo DNA o10 onéppa mpaypatomoteiton pe
™ xprion tov Halosperm® G2 kit, dmac éxet avalvTikd meptypagel 6e TponyodHeVes
ueléteg (Anifandis et al.2014, Anifandis et al. 2017, Anifandis et al. 2018, Bounartzi
et al. 2016). Xvykekpipéva, Tpokerton yio po pEB0do Sl0eTOPaG TG YPOUATIVIG TOL
onéppatog (SCD- Sperm Chromatin Dispersion). H péfodog ovtr Baciletoar oty
TopovGia N anovsio e ypwotikng halo petd and dm eneéepyacio. Oco apopd To
Tp®TOKOAA0 NG neBddov, eppendorf, to omoio mepieiye S0ul ayapdling, tomobetnOnke
oe voatorovtpo otovg 95-100 °C ywo 5 Aemtd pe otdyo vo Mool 1 oyopoln.
Axoro0Bwmg, dtatnpndnke oe VAATOLOLTPO Yo 5 Aemtd otovg 37 °C Yo TV emitevén
¢ otabepomoinomng e Beprokpaciog mTpv v vamdbeot Tov delypartog.

[MapdAinio, éva tuquo tov dsiyuatog omépupatoc (~25ul) tomobetibnke oe
eppendorf kat akoAovOnoe d1dlvon Tov deiypatog o TPOOEPLUCUEVO KOAMEPYNTIKO
VAMKO e 0TOYO M LEYLIOTT TEAKT] GLYKEVTP®OT TOV Uiypatog va givor 20 ekatoppvplo
oneppatolmapio/ml. No onueiwbdei 611 o€ TEPinT®ON TOL TO SEIYO TOV CTEPUATOG
elye ovykévipmon katm omd 20 exatoppvpro/ml, ypnoipworomdnke ywpic mepottépm
dtdAvon. Metd 1o mépag Tov 5 Aemtdv endoaong otovg 37 °C, petapépOniay 25ul tov
apalopévovr N un deiypatog omépuatog oto eppendorf pe v ayapdln ko
npaypotoroinke Nmo. avadsvon pe m Pondewo mmétac. Mia otayova (8ul) tov
delypotog pe v oyopdln uHetagépOnke GUECH GTNV OVIIKEWLEVOPOPO TAAKO Kot

tomofetOnke KOALTTPION ATOPEVYOVTOS TO OYNUOTIOUO QUCOMOWV KOTd TNV
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evamobeon me. H avtceyevopopog mhdko petapépdnke oto yoyeio (4 °C) mdvo ot
po kKpOOoL LETOAAIKY] EMPAVELD Yoo 5 Aemtd péypt va otepeomoin el n ayapoln. Metd
T0 TEPOAG TOV 5 AEMTAOV 0TO YLYEio, 0KOAOVONGE AMOUAKPVVOT| TG KAALTTPIONG KO 1)
OVTIKEYLEVOPOPOG TTAGKO TOTOBETNONKE GE 0p1lOVTIO KOl TTLO avOWOUEVT BEom pe T
Bonbeta evoc tpuPAriov. Apyikd, TpooTéONKE 0 AMOOIOTOKTIKOG TOpdyovTos (StdAvpa
1) pe této10 TPOTO MoTE Vo KAALEOEL OAOKANPN N emPaveln Ko uetd and 5 Aemtd
endaong anopakpdvonke (Ewova 3a). AxolovOnce mpocbikn dtodvpatog mAvong
(01dAvpa 2) ko ermaon yo 20 Aentd. Metd v mAvon pe apbovo amestaypévo vepo
Yo 5 Aemtd, mpaypatomomoOnKe €Qaproyn awEAVOUEVNG GLYKEVIP®ONG oBavOANG
(70% wor 100%) ywo 2 Aemtd ot KéOe GLYKEVIPWOON UE TN YPNON TAAGTIKNG TUTETOC
Pasteur, pe otoéyo TV a@LIGTOON ™G avTiKewevoeopov midkog (Ewova 3b). H
OVTIKEYULEVOPOPOG TTAGKO OTEYVOGE amd TNV alfavOoAin HeTd amd £kBeon og aépa Kot
TPpooTEINKay dradoykd ovo daAvpata (ddAivua 3 kat 4, yio 7 Aentd aviiotorya), To
omoio.  mPoGdidovY  €viovn  YPOCT OV TEPLPEPED.  TNG  KEPOUANG TV
oneppatolmopiov pe ™ popen eotootépavov (Ewodva 3¢, 3d). Me avtd tov tpomo,
etvar duvart) N TapaTNPNON TOV GTEPUUTOLOOPIOV GTO OMTIKO HKPOGKOMIO KOl M
KOTNYOPLOTTOINGT| TOVS OVAAOYO [LE TV TOPOVGIN 1] ATOLGIN TG YPWOTIKNG.

SOUPOVA PLE TNV KATAOKELAGTPLO EToupio, VITEPYEL N aKOAOVON KaTnYOplOTOinom
TV oneppatolmopiov avdioya Le TV VTapEn TG YPOOTIKNG:

o Ymeppatolmdplo HE TOPOLGIO EOTOCTEPOVOL OO HETPLO £MG HEYAAO
péyebog Bempodviar 6Tt dev mapovstalovy KotakepHoTicpd oto DNA
TOLG,

o Xmeppoatolmapl  pHE TOPOLGIN  POTOCTEPAVOL og Kpd  péyebog
Bewpovvtor 6T Tapovcidlovy kotakeppatiopd oto DNA tovg,

o  Xmeppatol®Aple LE OMOVGIN PMOTOCTEPOVOL 1] UE TOPOVGIH EKQPUAIGHOV
Bewpovvron eniong 6t Tapovcidlovy katakeppaticpd oto DNA tovg.

["a tov vToAoY1GHOD TOV TOGOGTOV KoTaKEPUATIGHLOV Tov DNA tov oméppartog
(SDF- Sperm DNA Fragmentation Index) ypnowonombnke o tomog SDF(%)=
(omeppotolmiplo pe KOTOKEPUATIOHO + eKQUAMGUEVO oTepUATOL®APLO) /GUVOMKO
aplOud petpnuévov onepuatolmopiov. tnv mapodoo UEAETN, TPoyHoTOmTOOnKe
pétpnon 300 oneppotolmapiov ce Kabe deiypa onéppatog pe tn Pondea ontikon

pikpookomniov kot peyéduvon 40X. TovAdyiotov 600 dropopetikés petpnoelg twv 150
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oneppotolwapiov €ywvoav oe kdbe Oelypa, mpokelpévov va omoeevydel kdmolo

oQAaALOL.

Ewova 3: AVTITpOs®TEVTIKY] EIKOVA OVTIKEWUEVOPOPOL TAGKOG TOV XPTCLOTOIONKE Yol TN
UEAETT] TG EMDPOOTC TNG KATAWYLENG GTNV KIVNTIKOTNTO Kot 6TOV Katakeppuatiopd touv DNA.
To kevipikd TpuPArio xpNOOTOONKE TPOKEWEVOL 1] OVTIKELEVOPOPOG TAUKN Vo fpiokeTan
oe opilOvtio Kol 7o avoyouévn 0éomn oe ovykplion pe tov mAyko epyaciag. ApyKa,
amekoviletotl n TpocoHNKN Tov amodiaTaKTiKoy Tapdyovta (didivua 1) pe T€T010 TPOTO MOTE
va kaAveBel olokinprn 1 emedvela (a), émetta 1 tpoctnkn 70% abBavoing pe tn ypron
mhaotikng mumétag Pasteur (b) wor téhog M mpooOnkn dwkvpdtev 3 kor 4, To omoia
TPOGAIBOVV EVTIOVT] YPAOCT] OTI KEPUAT TOV CTEPUATOL®OPI®V LE TN LOPOT] POTOGTEPAVOL (C
kot d avtiotorya). H mpochnkn tov dteAvudtov mov mpoova@éptnkay mpayratonotyonke
OTNV OpPIoTEPN MAELPA TNG AVIIKEIUEVOPOpOL TAGKAG. No onuewwdel o011 otnv 101

OVTIKELLEVOPOPO TAdKO umopel va yivel emeEepyacio dVO deryldTmV.
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AIIOTEAEXEMATA

Ta Inpoypaeikd dedopévao Kot ot foctkol TOPAEUETPOL TOV GTEPUATOS TPV TNV
Katayuén tov oetypdtov ansikoviCovtar otov Ilivaxa 1. O Tlivaxag 2 mapovcidlet
TOL YOPOKTNPIOTIKE TOV SEYUAT®V TOV OTEPUATOG, OGO APOPE TNV KIVNTIKOTNTO Kot
T0. mowkila Tocootd katakeppatiopod tov DNA (uikpd @otoctépavo, amovcio
PMOTOGTEPAVOL Kol EKQLMOUEVE omEPUATOL®AEPLR), TPV Kol HETE TNV KaThyovln.
Apyikd, m KPLOGLVTNPNON ElXe ONUOVTIKY] EMOPACT OTNV KWNTIKOTNTO TOV
oneppatolwapiov. ITlapampndnke o oTOTIOTIKE OoNUOVTIKY pHeiwon oty
npomOnTiKn kivon tov ornepuatolmapiov, Kivntikotnta a kat b, petd v amoyvén
(56,8% + 2,6 vs 28,7 * 3,1) (p< 0,05). Metd v katdyvén Kot aroyvén, T0 T0606Td
TV akiviitov oneppotolmapiov avéndnke onpavikd ard 27,1% ot 54,6% (p<0,05).
2y mepintoon g un- tpowbntikng kivinong (opdda C), dev moapatnpnonke kopio
ONUOVTIKN ENIOPOOT HETE TNV amOYVEN TOV JEIYUATOV CTEPUATOG.

Oco agpopd 10 Katokeppoatiopd tov DNA tov omépuotog, n Kpvoouvvtnpnon
eoivetar va odnyel oe onuavtiky avénon tov mococtov SDF (Sperm DNA
Fragmentation) (34,3% = 1,1 vs 48,6% * 1,1) (p<0,05) (I'pdonua 1). To 1060016 TV
oneppatolmopiov pe HWKPO POTOCTEPAVO YOP® OO TN TEPLPEPELN TOVS UEIDONKE
ONUOVTIKA PETd TNV amdyvén o cvykpion pe mpw v katdyoén (44,7% + 3,1 vs
58,690 * 5,8) (p<0,05). Avrtifeta, 10 moc00Td TOV omMEpUATOl®OPI®Y YWPIG
POTOGTEPAVO aVENONKE onuavtikd oo 44,1% og 62,4% petd v andyoén (p<0,05).
Evdwpépov mapovstdlel to yeyovog 0Tt mapatnpninKe oToTIoTIKE oNUovTIKh peioon
TOV TOGOGTOV EKPUAICUOV TwV omepuatolmapiov HeETE TN  JadtKacio NG
Kpvoouvvtpnong (45,2% + 7,5 vs 25,1% + 1,1 p<0,05).

H ovoyétion peta&d e kivntikomrog kKot tov mocootov SDF @aivetor oto

Ipaonua 2.
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Merafintég Méoog 6pog + SE
Ap1Buog detypdtaov 15

Hhia (ypovia) 40,4+1,6
BMI (Kg/ m?) 275+0,6
Oykog (ML) 2,7+0,3
Yvykévrpmon (mil/ mL) 465+7,8
PRM (%) 56,8 + 2,6
NPM (%) 16,2+1,3
IM (%) 27,1 +27

IMivaxag 1: Tevikd yopoxmplotikd tov ovopodv (N=15) kot Poaocikol mopduetpor ToL

OTEPUOTOG TPV TNV Katdyvén tov detypdtov. SE: Standard Error (Tvmkd cediua), BMI:

Body Mass Index (Ssiktng pélog ohpatog), mil/ mL: exaroppdoproe/ mL, PRM: progressive

motility (mpowbntikn kivnon), NPM: non- progressive motility (un mpowdntikn kivnon), IM:

immotility (axivnta).

Metopintég IMpw v katayvén Metd ™y anoyovén P value
AprOpog derypdtov 15 15
PRM (%) 56,8 +£2,6 28,7+3,1 <0,05
NPM (%) 16,2+1,3 16,6 +1,9 NS
IM (%) 27,127 54,6 +45 <0,05
SDF (%) 343+11 486+1,1 <0,05
small halo 447+ 31 58,6 +5,8 <0,05
no halo 44,1 +48 62,4+4,2 <0,05
degenerative 452 +7,5 251+1,1 <0,05

[Tivaxog 2: ATeuwcovion ToV TGOV TOV TOPAUETPOV TOV CTEPUATOG LE TN Hopen) Mécov dpov

+ SE (Standard Error: tomikd o@dlua) mpv v katdyoén kol petd mv oamdyvén tov

derypdtmv. PRM: progressive motility (mpowbntikiy kivnon), NPM: non- progressive motility

(un mpowbntikn xivnon), IM: immotility (axivnte), SDF: Sperm DNA fragmentation, small

halo: pkpo eomtostépavo YOpw and T TEPLpEPELR Tov oreppotolmapiov, No halo: kabdrov

ewtooTtéeavo, degenerative: expulicpéva oneppotol®apia.
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Ipaonua 1: Ameikdvion Tov HEG®OY Op®V TOV TOGOGTOL KATAKEPHOTIGHOD Tov DNA mpiv v
KATAYLEN Kot petd v amdyuén tov derypdtov. H kpvoovvtipnon eaivetal va odnyel og
ONUOVTIKY aOENGN TOL TOGOGTOD NG KATATUNONG TOL YeVETIKOD VAKoD (34,3% Vs 48,6%)
(p<0,05). O aotepiokog (*) vVHOdelkvidel oTATIOTIKG onuoviikeés dtopopés (p<0,05). SDF:

Sperm DNA fragmentation.

0 T T T T T T T 1
0 10 20 30 40 50 60 70 80

PRM (%)

Ipaonua 2: Amewcdvion g cvoyétiong uetald Tov mocooTod KataKepuaticpod tov DNA
Kol TG mpowbnTikng kiviiong twv omeppatolmapiov mpv v Katdyvén Kol petd tnv
amdyvén Tov detypdtov. Me pumke ypopa aneikovilovtal Ta detypata tptv v Katdyoén kot
LE KOKKIVO ypodpa to deiypoarta petd v andyovén. SDF: Sperm DNA fragmentation, PRM:
progressive motility.
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XYZHTHXH

Ynrdpyovv mokidho yopaktploTikd evog omeppatolmapiov mov eivar amapaitnto
Yo TN yovipomoinon &vog mapiov Kot To omoio TPEMEL Vo daTnpnOovy LETA TNV
Kpvoovvtipnon tov. Ta onuaviikdtepa and avtd ivor 1 akepordotnTa Tov DNA Ko
N KWNTIKOTNTO. X€ OUTH TN UEAETY], Ol TPOOVAPEPHEVTEG TAPAUETPOL TOV CTEPUATOG
alohoynOnkav og dekamévie delypota GTEPUATOS, TOGO TPV TNV KOTAWYVEN 060 Kot
HETG TNV amOYLEN peE OTOYO TN UEAETN TOV EMOPACEDV TNG KPLOGLVTNPNONG GE
OVTEC.

Elvar yvootd 611 | ypopativy tov oneppotolmapiov eivar KoAd opyovouévn Kot
Exel vynAd Pabud ovumokveong (Smit et al. 2010). Xt omepupatoyéveon,
OTO0ONTTOTE TPOTOMOINGT, 1| omoia cvuPaivel ot Ypopotivny Tov orepuatolwapiov,
umopel va el apvnTikég emdphoelc otic Aettovpyieg tov onéppatoc (Didolkar et al.
1980). 'Exet oamoderyfel amd apketéc peléteg 01t o katokeppotiopds tov DNA
ovoyetileton pe v moldtnTa T0VL oéppatog (Sergerie et al. 2005, Evgeni et al. 2015,
Montjean et al. 2015, Peluso et al. 2013). e ovtf TV €PELVNTIKY gpyaocia,
mopatnpnOnke pwoe apvnTik] ovoyétion petad tov mocootob SDF kot tng
KIVNTIKOTNTOG TOV omeppratolmapiov 1060 mpv 660 Kot PHeTd TV Katdyovén, 1 oroio
givor oOpeovn pe to amotehéouata mponyovueveov peietdv (Lin et al. 2008,
Boushaba et al. 2015).

Onoc &xet MOM avaeepbel, 1 xvnrikdétTo KabOG Ko 1 Plocpdmro TV
oneppatolwopiov peumdnkov onuovtikd petd v amoyvén tov  dsrypdtov
oméPLOTOg. Zopgova pe tov Critser kot Tovg GuvepyaTeg Tovg, 1 YAVKEPOAN, 1| omoia
YPNOLOTOIEITOL EVPEMG Y10 TN KPLOGLVTIPNOT CTEPLATOS, EXEL EMPAAPElG GLUVETELES
oTNV KvnTiKOTNTO, OV Kol 1) Sodkasio TG KaTtdyuéng- amoyuéng eaivetol vo £ et
akoun mo kataotpo@ikéc emdpdoels (Critser et al. 1998). EmumpocbHera,
TopaTNPHONKE oL CNUOVTIKY 0OENCT GTO TOCOGTO TV aKivI TV omeppotolmapimv
petd ™ dwdkacio g andyvéng. H advénon tov axivntov oreppatolmopiov kot n
peioon g Proocwodmrog petd v amdyvén umopodv va Bempovv mhavoi Adyot
peiowong e kvnTikdomrog Tv onepuotolwapiov. Oco apopd ™ ProciuodTnTo TOV
oneppatolwapiov, o To mBavog AOYoc peimong g aivetat va gival T0 QLGIKO Kot
ko mepPaiiov 6to omoio ektibeton to oneppotolmapio (Hammadeh et al. 1999).

O oyMuatiopog KPLOTAAAWY TAyov e€mKkuTTopikd Bewpeiton 0 KUPLOG TAPAYOVTOG
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nov emnpedlel ™ ProoipdtTd Tov onepuatolwapiov (Morris et al. 2006). Emmdéov,
VILAPYOLV OpPKETEG avapopéc otn Piprloypagio yio TG TOEIKEG EMOPACELS TNG
YAVKEPOANG Ol LOVO GTNV KIVNTIKOTNTO Kol 6T PLocuotnTo TV oneppotolmapiov
(Buhr et al. 2001, Gilmore et al. 1997).

To 0edopéva GYETIKA LE TNV EMOPAOCT] TNG KPLOGLVTNPNONG CTNV OKEPOATNTA
tov DNA 1ov onépuatog otov avBpomo sivar ougpiieyoueva (Kalthur et al. 2008,
Zribi et al. 2010, Meamar et al. 2012, Duru et al. 2001, Kadirvel et al. 2009,
Vutyavanich et al. 2010). O SDF anotekei Paciki mapapeTpo G ovGALGNG TOV
OTEPLOTOC, M omoia epapuoletan og apkeTd kKEVIPA YmoBonbovuevng Avamoapaywyns
(Agarwal et al. 2017, Cho et al. 2017). Eivaw yvoot 1 Oetiky ocvoyétion ueta&d tov
SDF kot tov mocootob amoPoAng (Anifandis et al. 2015). Avtd e&nysiton amd to
yeYOVOg 0Tt T omeppoTolwapia pe avénuévo Tocootd Katakeppatiopuévov DNA dev
umopovv va, mopéxovy axképato matpikd DNA oto avantvooopevo EuPpvo petd
YOVILOTTOINGN, He amoTéAecpa TNV Tlavi) Tpdmpn amoBoAn 1| Kot TOV EKPUAGHO TOV
euppvov mpwv etdoel 6to onueio g epevTELONG. EMopévmg, Adym TG ONUOVTIKNG
OLUUPBOAG TOV TATPIKOD YEVETIKOD VAKOV otV oavamtuén tov  gufpvov, o
katokeppatiopdg oo DNA Bo mpémer va Aapfavetor coPfapd vmdym ¢ KHpa
TOPAUETPOC TNG AELTOVPYIOG TOV ORMEPUOTOS. LTV TAPOVCH EPELVNTIKY €Pyosia,
peAetnOnie 1 enidopacn ¢ kKpvosvvTPNoNG oTov Katakepuatiopd tov DNA pe
nebodoroyia e dromopdc e xp®RATIVIC ToL oréppatoc (SCD) (Halosperm® G2
kit). TTapatnpnonke o onuavtiky avénon tov tocootod SDF petd v andyuvén oe
oxéon pHe mPw TV Kotdyvuén tov detypdtov. Mo mbavr eénynom eivar 0tL M
TLPNVIKY ATO-GUUTVKVOGCT ETETOL TNG KIVITIKNG SVGAELITOLPYING, 1 OToia paiveTol va
elvalr 10 mpoto TANYHo TV oneppatolmapiov. Avtd onupaivel 0Tl apykd To
oneppotolmapla Ydvovv TV 1KavOTNTO TOVS VO LETOKIVOOVTOL KOl ovTO emnpedlet
axoloV0wg kot v akepatdtnta Tov DNA 1t0Vg. EmimAéov, 1 avénon 1ov m060cTon
SDF petd v amdoyvén oméppatog pmopel va ogeileton kot otn pebodoroyia
extiunong tov Kataxepuotiopod t1ov DNA mov ypnoporomnke. Me dAha Adyia, o
katakeppatiopnog tov DNA oyetileton pe ta mpoTuma ypddong kot ™ pebodoroyia
nov B ypnoorombei yio v aloddynon tov (S& et al. 2015, Bucar et al. 2015).
Téhog, a&iler va onueiwbel 0Tl katd ™ Katdyvén tov dsrypdtov, to detypoto
tomofetOnKav anevbeiog oto VYPO AlwTo YWPiG va Exel TponynOel TomoHET oM TOVG

mive omd 10 vypo alwto (-80°C) oe amdotaon 15 mepimov exatoot®V Yo 15 Aemtd.
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Avt N evépyelo pmopetl vo Bewpnbel évoc dAAog mapdyovtag mTov 0dNynoe GtV
avénon tov tocootov SDF.

ZOUTEPAGUATIKG, POIVETOL OTL 1 KPLOGLUVINPNOT EXEL OPVNTIKES GULVETELEG OTA
oneppotolmapta, 1060 oTnV KvnTikodtnTa 660 Kot otnv akepordtnto tov DNA tovg.
[Mapatnpndnke 6011 n Kpvoovvtpnomn pe T pebodoroyio Tng valomoinomng KatéAnée
o€ Uel®won TG KvNTIKOTNTAG 0ALA Kol 6€ avAAoyn aENCT TOL KOTOKEPUATIGLLOD TOV
DNA tov oneppotolmapiov. Oco apopd Toug HEAAOVTIKOVS GTOYOVS, Eival KAAO va
depevvn et mepartépw M oxéon peta&d tov SDF kot g modtrag tov oméPUOTOS
ot owdkacio g Katayving, epdcov to SDF pmopei va ypnoporombei yio
Slyvmon Kol TPOYyVMOY NG OVOPIKNG VTOYOVIHOTNTOG KOl TOAAG  Osiypoto
OTEPUOTOG KoToyvyovtol Yo pedlovtikny ypnion (6mwg ICSI, IVF, 1UI). Eivau
EMOUEVMG OMUOVTIKO va yvopilovpe v enidpacn ¢ katayvéng oto dgiypo mov
mpokeltoaw  va  ypnowwomonBel  otn  ocvvéyxslin Yo Adyovg vroPonBoduevig
avamopoyoyns. Emumiéov, n uedétn peyokdtepov aptBpov derypdtov Bo pmopovoce va

odnynoet otV emPePainon TV VTUPYOVIOV ATOTEAECUATMV.
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