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latpodikaotikig

Hepiinyn

O kutTaptkdc Bavatog etvat o ovaroeevKTn Plodoyikr dladikacic, Tov lval TOADTIUN TOGO Y10 TNV
avamTTLEN Kol @PILEVeT TOL aVOPOTIVOL 0PYaVIGLOD, OGO KOl YL0. T J1ATHPNGT TS OLOIOGTAGNC TOV Kot
TNV OTOUAKPUVGT TV “appooTev”’ KuTtdpmv. O 06vaTog ToV KLTTAPOL GTO TOAVKVTTAPIKO avOpdmTivo
OO £YEL EVIVTOGLOKES OPLOLOTNTES LUE TO BEVaTO TOV AVEPOTIVOL CAONNTOG GTNY TOAVAVOPOTIVY
Kow®mvia.

O kuttapkds Bavartog pubuiletor avetpd, T0c0 1 TaBoAoyikn Tov avEnon 660 KoL M Un
(QVOIO0AOYIKN EAATTMOOT TOV 00N YoVV 6 vOGo. Ta €idn Tov KuTTapKod BovaTov gival TOALG.
[opadooiaxd dtpodvTol 6e dV0 PEYUAES KATIYOPIES, TN VEKPMGT KOl TNV ATOTTMOOT], Ol OTOIES £XO0VV
SL0POPETIKOVE TABOYEVETIKOVS UNYOVIGHOVS, LOPPOAOYia Kot avTIKTUTTO 6TO TEPPAALOV ([IKpO- Kol
LOKPO-).

H andéntoon agopd Kuplwg 6€ TPOYPUULATICUEVO KUTTOPIKO BAVATO, Kot YOpaKTPLOTIKA vt o
gvepynTikn dtadikacio, Katd tnv omoia to KOTTOPO SLUPAAAEL 6TO BdvaTd Tov. Eva idog amdmtwong

129-4-2017 13:00-14:30 Zvvedpia: 23 O mpoypouuotiouévog dvarog. Omhie 2n: YouTube=NwlaiminNKg
10:33. ApBOpo: voPorn 1-10-2019- amodoyn 31-1-2023- kpion and oudteyxvovg (peer review) oxt. Televtaio
npocPaot wotoceridwy 7-10-2022. Av o1 60vdgGpoL 6TV KOPLET AVTAG TN GEAidag dev Asrtovpyovv: > ITPAKTIKA:
celida 21: vmoonpeioon 6.

[Mog va avagépete avto o Apbpo: Mratiotdtov A, Pavixng A. «H kuttapikn mopeio Tpog tov BroAoyikd Odvato.
>to: «Ilote Hpémer vo. IeOaivoue; (TTHTI). Tpoxtike 1ov Aiemiotnuovikod Zvurosiov, [lavemiotiuio lwovvivwv, 28-30
Ampiliov 2017. ISBN 978-960-233-288-7». Exdoceig [Tavemotmpiov Ioavvivav, anobetipro Olopmide. 7 Arpidiov
2024. ApBpo X32: o¢ 5. https://olympias.lib.uoi.gr/jspui/handle/123456789/33243 &
http://dx.doi.org/10.26268/heal.u0i.12998.

2 Kadnyfrpio Hoboroyug Avatopikng [oavemompiov Ioavvivav. Ituyovyog Latpikig Zxoitc Havemiotnpiov
Hoatpdv. Metantuylakég omovdéc oto Columbia University in the City of New York, Graduate School of Arts and
Sciences (MA 1990, PhD 1993). OloxAnpwoe v €dtkotnta ™m¢ [Haboroyikng Avatopkng to 1997. Ano to
2014 givon Kabnynrpro Haboroykng Avatopkng oto Tunpa latpikig tng Zxoing Emompdv Yyeiag tov
avemompiov Ioavvivav. Xto gpeuvntikd g épyo mepthapfavovtat 173 dnpociedoelg o diebvn emotnoviKA
neprodikd (Pubmed), pe cvvolikd cvviedeotn epPérerag (impact factor) 430 povadeg, kot téve and 3000
Biproypagikég avapopéc pe h-index 28. Eivot emiong cvyypagéag Aoyoteyvikod Biriov pe titho «H {wij ev
ITézpay (2016, https://biblionet.gr/titleinfo/?titleid=209491). Bioypagukd https://med.uoi.gr/images/meli-
dep/cv/batistatou-cv.pdf. abatista@uoi.qgr.

3 Eidwcevopevoc latpodicaotc, Havemotiuo Ioavvivoy. dimfanak@gmail.com.
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glvat ka1 1 avolkio Tov TPOKAAEITAL OO ATOUAKPLVOT] TV KVTTAP®V OO TO OTITL TOVG. Y TAPYEL KOt O
AVTOPUYIKOG KVTTAPIKOG BAVATOG, TOV TPOKAAEITOL GE KATAGTAGELS Stress, 101mg o€ aoitia.

Duoikd, OT®G KoL 6TOV KOGHO TOV avOpOT®V, 01 KATAGTAGELS dEV EIVOL TAVTO OVTES TOV PAIVOVTAL.
"Etol, éxel meprypagel kot 1 vekpOTToT), Tov HOlALEL LOPPOAOYIKE [LE VEKPMGT], AALY XPNOILOTOLET
UNYOVIGUOVE EVEPYNTIKOD KLTTAPIKOD OovATOL OTT®G 1 AOTTOOT. Y TAPYEL KOl TO KVTTAPIKO YNPOg
(senescence), mov ivol amoTéAEGpO £iTE HEYAANG NAIKING TOV KLTTAPOL, ite £kbEONC OE EMMOVVEG
kataotdoels. Ed®, Oa uropovoe va mapariniicet pe 1o ynpag tov TiBwvod kat e Tov oumvio VTVO 6T
pobo tov Kiéopt kot tov Bitwva, avtictotya.

Téhog, Omwg 0 BdvaTog EvOG KLTTAPOL EMNPEALEL TO YEITOVIKE KOTTOPO KOl TOVG 1GTOVG, £TGL KO O
6avatog Tov avBpamov ennpedlel TNV Kowvavia. Edd eivan onpavtuco va tapatedei n mAnpoeopio 6Tt
Koo kKOTTOapa cLVEYXILOVV VO, ETITEAOVV AgLTOVPYiEG aKOMN Kot LETE TO OGvaTd TOVS, OTWC Y1
TOPASELYILOL TOL KEPATIVOKDTTOPN TNG EMOEPUISAG. ME TO GYNUOTIGUO TNG KEPATIVIG GTIRAdNGC, TO VEKPH
COMOTO TOV TAOKOIMV KVTTAP®V TPOSTATEDOVY TO OVOPOTIVO GO 0O TOV £E® KOGUO.

AEERG-KAEWDA: KOTTOPIKO VPO, KUTTOPIKOG OavoTog, amonTmwTiKOS OaVvaTos, TPOYPOLUATICUEVOS KOTTOPLKOS
Bavarog, mpoypouuatiouévos avlpameioc Gavarog, d10THpnon OUOIOGTACHS, KUTIOPIKN VEKPWTY], VEKPOTTWOY,
KOTTOPIKY OTOTTWOY, KOTIOPIKY OVOIKIO, KUTTOPIKY AVETTIQ, TOLVKUTTOPIKO avOpOmIvo oua, ToAvovEpomivo
KOIVVIKO GOUA, TOAVOVEPOTIVY KOIVWVIa, TPOYPOUUOTIGUEVOS PVOLOAOYIKOS BAVaTOS, avTOPayIKOS KUTTOPIKOS
Bavarog, evepyntinog kvtropikog BavarTog, VEKpa kepativokvTTopa, HeToBovatio kKuTTapikh Aertovpyia, aévan
KOKAIKN KIvion, un poaioloyikn ovénon, taboloykn adénon, un povotoloyiky elarrwaon, raboloyikn elarrwon,
oroyeipion Bovarov, avayevvnTiko OVVOLIKO KOTTGPOD, AVOYEVVHTIKO ODVOUIKO avBpdmov, teAikn diapopomoinon,
élog s (wig, evBavacia, dvabavaaio, mote wpéner vo meOaivoue, I, yioti péner va webaivoue I'TIII

The cellular procedure to biological death*

Anna Batistatou 2°, Dimitrios Fanakis? 8

University General Hospital of loannina: 2 Pathological Anatomy Laboratory, ° Forensic Laboratory

Summary

Cell death is an inevitable biological process, which is valuable both for the development and maturation
of the human organism, as well as for maintaining its homeostasis and removing "sick” cells. The death
of the cell in the multicellular human body bears striking similarities to the death of the human body in
the multihuman society. Cell death is tightly regulated, both its pathological increase and abnormal

429-4-2017 13:00-14:30 Session: S3 The programed death. Speech 2: YouTube=Nw1aiminNKg 10:33. Paper:
submitted 1 Oct 2019; accepted 31 Jan 2023; no peer reviewed. If the links at the top of the first page do not work: >
Top of the 1st page: PROCEEDINGS: page 22: footnote 10.

Cite this article: Batistatou A, Fanakis D. « The cellular procedure to biological death ». In: «When Should We Die?
(WnSWD). Proceedings of the 1st Interdisciplinary Symposium. University of loannina, Greece, April 28-30, 2017.
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5 Professor of Pathological Anatomy, University of loannina. He is a graduate of the Medical School of the
University of Patras. He did postgraduate studies at Columbia University in the City of New York, Graduate
School of Arts and Sciences (MA 1990, PhD 1993). She completed her specialization in Pathological Anatomy in
1997. Since 2014 she is a Professor of Pathological Anatomy at the Faculty of Medicine of the School of Health
Sciences of the University of loannina. Her research work includes 173 publications in international scientific
journals (Pubmed), with a total impact factor of 430 units, and over 3000 bibliographic references with an h-index
of 28. She is also the author of a literary book entitled “Life in Stone” (2016,
https://biblionet.gr/titleinfo/?titleid=209491). CV https://med.uoi.gr/images/meli-dep/cv/batistatou-cv.pdf.
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& Specializer forensic surgeon; University of loannina, loannina, Greece. dimfanak@gmail.com.
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decrease lead to disease. There are many types of cell death. They are traditionally divided into two major
categories, necrosis, and apoptosis, which have different pathogenic mechanisms, morphology and impact
on the environment (micro- and macro-). Apoptosis mainly refers to programmed cell death and it is
characteristically an energetic process in which the cell contributes to its own death. Another type of
apoptosis is homelessness, which is caused by the removal of cells from their home. There is also the
autophagic cell death, which is caused in stress situations, especially in starvation. Of course, as in the
human world, situations are not always what they seem. This is also how necroptosis has been described,
which morphologically resembles necrosis, but uses mechanisms of energetic cell death such as
apoptosis. There is also the cellular aging (senescence), which is the result of either old age of the cell or
exposure to painful conditions. Here, it could be paralleled with the old age of Tithon and the eternal
sleep in the myth of Cleobi and Viton, respectively. Finally, just as the death of a cell affects neighboring
cells and tissues, so the death of a human person affects society. Here it is important to mention the
information that some cells continue to perform functions even after their death, such as the keratinocytes
of the epidermis. With the formation of the stratum corneum, the dead bodies of squamous cells protect
the human body from the outside world.

Keywords: cellular senescence, cell death, apoptotic death, programmed cell death, programmed human death,
maintenance of homeostasis, cellular necrosis, necroptosis, cellular apoptosis, cellular homelessness,
multicellular human body, multihuman social body, multihuman society, programmed physiological death,
autophagic cell death, energetic cell death, dead keratinocytes, postmortem cellular function, perpetual circular
motion, abnormal growth, pathological growth, abnormal decrease, pathological decrease, death management,
cell regenerative potential, human regenerative potential, terminal differentiation, end of life, euthanasia,
efthanassia, dysthanassia, when should we die, WSWD, why should we die, WySWD.

Kvttapukég Biog’ - AvOpdmivog Piog: Biow mapariniod®

O QLGIKOG KOGLOG VITAKOVEL GTOV VOO TNG YEVESTG Kot TG pO0PAc, Kot SIETETAL 0d TOVG PVOIKOVG
vopove. Etvat 0 k66 0¢ TV cuveydv HeTafoAdV, a@od Ao OGO AVIKOVY GE aVTOV YEVVIOUVTOL KOl
agavifovtol 6to TAaiclo pag KuKMKNG Kivinong xopig téAoc. To kKOHTTopo — Kot Kot’ ETEKTOCT O
GvOpmIOg — aVAKEL GE ALTOV TOV KOGLO TNG YEVEST|G KOl TNG POOPAG Kot OYL GTOV ayEVVNTO Kol avdAedpo
kOGO TOL €6vTog (ovupva e Tov [apuevidn Tov Ededtn oto «llepi puoeme»). H gvomn tov givan
TMEMEPACLLEVT] KO EQNLLEPT).

O kutTaptkdc Bdvartog eival pa avamdEevKTn Plodoyikn| dladtkacio, Tov OV €ivol OVAYKOGTIKA
apvnTIKn. Avtifeta, 1 EMAEKTIKY QTOUAKPVUVOT] TOV «AYPNOTOV» 1 «APPpMCTOVY» KLTTAP®V Eival
TOAVTIUN TOGO Y10 TV VATTLEN Kol ®PILOVGT) TOV avOp®ITIVOL 0pYOVIGHOD, OGO KOl Y1, TN dloTpnon
NG opotdoTacnc Tov. ' avtd kot 1 dedikacio avty vIdKELTAL GE aVoTNPN POBUIOT): TOGO N TaBoAoYIK)
avénon 000 Kal 1 1N PLOIOAOYIKT EAATTMOGT TOV PALVOUEVOL 0dNYOUV GE VOGO.

O Bdvatog Tov KVTTAPOL £YEL EVIVTMGLOKES OUOLOTNTES LE TO BAvATO TOV avOpOTIVOU GOUATOC,
TG0 G 0,TL 0POPA TIG ECOTEPIKEG OEPYACIEC, OGO KOl TIC EMATMOGELS 6TOV TEPPdALovTa 16TO, PLodoyikod
Kol Kowvmviko avtiotoryo. BePaing, dev pog Eapvialet To yeyovog Oti to dpdipa tng dnptovpyiog Kot g
@Bopag VTTOKOVEL ASIAPOPOTOINTA GTOVG YEVIKOVG KOVOVES TNG DVONG, ®GTOGO L0 TTO TPOGEKTIKN LATIH
OTIG AETTOUEPELES OMOOEIKVIETOL ATOKAAVTTIKY] Yl TNV dlayeipion Tov Bavdtov oyt wévo oto PloAoyiko,
ALY KO GTO YUYOCMUOTIKO EMUTEDO.

" Blog = {yévvnon, Biwon ("Biog kot mohtein"), Odvorog}
8 " Avtoopordtnra katd Kiipoka" (BA. m.y., Maria Isabel Binimelis Bassa. H ®pdxral Ieowuetpio. Evac karvotpylog
pOTog va dobue tov kéouo. Exdooeig Téooepa I (4n), Abnva 2011, ogAideg 10, 51-52, 62, 90, 127).
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Ta €idn Tov KuTTapIKod Bavdarov eivar ToALd. [Tapadosiokd dwapodvtar oe Vo peydieg katnyopieg,
TNV VEKP®GT KOl TNV OTOTTMGT], 01 0T01EG £X0VV S10POPETIKOVE TABOYEVETIKODS UNYAVIGLODG,
popeoroyio Kol OVTIKTUTO GTO UIKPO- Kot LoKPO-TEPLPAALOV.

H amomtwon apopd Kupimg TpoypoUIOTIGUEVO KUTTOPIKO BAVATO, KOl GUVIGTA Lo EVEPYNTIKY
dtadikacia, Katd tnv omoia £va KOTTOPO, TOL ival «dypnoton, acbevic 1| emkivéuvo Yo Ta yOP® TOL
KOTTOPO KOl TOV OPYOVIGHO EV YEVEL, 0dNYEiTOL 6TOV apavicpd Tov. H andntwon opsiletal og Eva
YEVETIKA TPOYPOUUATIGUEVO TPOYPOLIO KLTTOPIKOV Bavdtov, Tov evepyomoleital amd PLGLOAOYIKA
gpebiopata (oTIG PLGIOAOYIKEG KOTAGTAGELS) KoL b GUYKEKPIUEVE, €101 KOTTAPIKNG PAGPNG
(mep1parlovtikoi Tapdyovteg, veomAacio). XopaKInploTIKG TOPAOELYUOTO TPOYPAULOTIGUEVOD
OLGIOA0YIKOD BOvVATOL ATOTEAODV 1) KOTOGTPOPY| EMAEYUEVOV KUTTAP®OV KATA T1 ONLLOLPYIo TOV
guPpvov (Kot Tov opydvov avtod), N AmdOTTOOT TOV EVOOUNTPIOL KATA TV EUUnvo pOGT, Kol TV
AOEVIKAOV KLTTAP®OV TOV LOGTOV HETE TNV YoAovyia. H @uotoloyikn Kot TpoypoUILATICUEVT) OTOTTOGN
glval emiong GNUAVTIKN G€ GLVEXDS OVAVEODIEVOVS KVTTAPIKOUS TANBLGLODS, OTIMG TO EMONAL0 TOV
EVTEPOV, KOL 6T KVTTAPO TNG PAEYLOVIS. O amontTikdg Bdvatog cuvnOme 0Popd LeplovoIEVE KOTTOPO
Kol GVVTEAEITAL EVTOG TNG KVTTAPIKNG HEUPPAVIG, X@pig va PAGTTEL TO YOp® KOTTOPA. Evolapépov gidog
OmOTTMONG Elval 1 OVESTIN, TOV TPOKAAEITAL OO ATOLAKPVVGT] TOV KVTTAP®V G0 TO «GTITLY TOVG, (G
«omoA®AOTO TPOPaTay. YTAPYEL KOl O OLTOPAYIKOS KLTTOPIKOSG 0GVOTOC, TOL TPOKOAEITAL OE
KOTAGTAOELS Stress, 1ding oe aottio. AvTn ivol o E6OTEPIKT S10dIKAGIO TOL KVTTAPOL, TOL TETTEL TO
010 Tov Ta omAdyva (opyavidia), kot xetl peretn el Wiaitepa oTA VEVPLKE KOTTOPA.

H véxpwon avtifeta, cuvnbmg mpokaieital amd pun avactpéyiun PAABN oToVg UNYOVIGLOVS TOV
STnpovV TNV aKEPAULOTNTA TOV KLTTAPOL Kot oPeiretan o eEmTtepikols Pramtikovs napdyovtec. H
vEKpmon givat £vag KuTTapikog Bavatog Tov Tpokaiel TNV anelevfEpwon ovoLmV amd To Bvickov
KOTTOPO, PAATTTOVTOG TO TEPIBdALOoVTA KOTTOPO KOl €EATADVOVTOS TO KaKO. DuGIKd, OTWE KAl GTOV
a1o0nTo KOG, 01 KOTACTACELS deV etvan mhvta avTtés Tov gaivovtarl: H vekpontmon powdlet
HOPPOAOYIKA LLE VEKPMGT], GALN XPNOYOTOLEL UNYOVIGLODG EVEPYNTIKOD KVTTAPLKOD BaviTov Ommg N
OTOTTOOT).

H xoatavonon avtdv tov cuvietov depyacidv, Tov oyetilovial LE TIG Lo LiyLEG VITOPELOKES LLOC
ayovieg, £yve amd vopig avikeipevo tng pvboroyiog: To yMpag tov TiBwvoD Kot o aidviog HIvog Tov
KAéopt kot Tov Bitwva avakaAovviol apéome 6T Lviun auTod TOV TOPOTNPEL TO KVTTAPIKO YNPOS
(senescence). H tpoodeutikn cueodpevct HetaBoddv 6tn doun 1 T Agttovpyio Tov Kuttdpov, Eenepva
TO OVALYEVVITIKO SUVOUIKO TOL Ko 001 YEL G GTUAVTIKT] EAATTMON TMV AELTOVPYIDV TOL KO PUOIKH GT1)
O1oKo7n Tov ToALATANGLOGHOV. To KuTTOP1KS YpOC ivol amoTéhespa gite LeyAANg NAKiag Tov
KUTTAPOL (ATOTELECLLO EVOOYEVAV, TPOSLOYEYPOUUEVAOV 1O10THTOV), £iTe £kBEOT|G OE EMMOVVEG
KOTOGTACELS.

Télog, elvar TOAD evOlOPEPOVGA 1] TUPOAANALL TOV EMMTOCEMV OV EMPEPEL O BAVATOG GTO
mepParlov evOg KUTTAPOL Kot 6Ty ovOpdmivn kowvavia. AEiLel o va voypapetel 6Tl KATol
KutTapa cuveyilovv va emitelodv Aeitovpyieg akopa Kot LeTd To BAvaTod TovS, KaB1oTMOVTAG £V TEAEL TO
GTAO10 AVTO LAAAOV U0, «TEAIKT] dtopopomoineTy. o mapddetypa, To VEKPE COUOTO TOV TAUK®OODV
KUTTAP®V TNG emdepuidog oynuotiovv tnv kepAtivi oTiBdda, TOL TPOCTATEVEL TO AVOPAOTIVO GO OO
T1g £€Bev aneréc. Opoimg, Ta KHTTOPU GTOV PAKO TOV HATION Kol Xopic Tupiva cuveyilovv va «fovv»
Kol va emTpémovy v Opaoct. Méypt BéPara To Bapog Tov OAlyemv va anetrel va ofnoetl To eo¢ twv
0PBUAL®V, KOTA TOV WaAUd TOV Advid.

2VYKPOVOPEVE GOUPEPOVTA
Agv vrapyovv.
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Biroypagia
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