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MONOCULAR MICROSCOPE.
A, Eye-piece: B, Object glass; C, Screw to foc&:s tubes; I(DE / EKHA

D, Mirror to reflect light on object to be examined.
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H kuttapikn Bewpia

-t Toug BLoAdyoug Tov 20V Poov Tov 1990 auwva, To KUTTUPO ATIOTEAECE TO
KAEWSL vl 0Aa to frodoyikd tpoAnpaTa.

-> OAEG 0L {WTIKEG AELTOVPYLEG (METAPBOALONOG, XVATITUEN, AVATTAPAY WY,

KANPOVOLKOTNTA) puropovoay va 0ewpnBolv w¢ KUTTAPLKEC
SpacTNPLOTNTEG -WG SPAGTNPLOTNTEG TTOV GUHPailvouy péoa ota KOTTAPOAL.

-> T0 KUTTAPO WG 1) KaOoALkn Sopkn & AELTOVPYIKT] pHovada



H totopia Touv ‘kuttapov’ 1665 - 1880

-0 6pog ‘cell’ eivat TapamAavnTikog, agol pHExpL Ta TEAN Tov 1990 awwva, ot BloAdyol eiyav
TIAE0V OVOYVWPLOEL OTL TO KUTTOPO SEV NTAV LA KOVPLX KAUXPA TIOV TIEPLBAAASTAV aTtd
OTEPEN TOLYWUATOAL.

-1 A&&n ‘cell’ tpoépyeTal Ao TIC LIKPOOKOTILKES TIAPATNPNOELS TOV (PEAAOV o Tov Robert
Hooke (1635-1703)

-0 Hooke rjtav évag amd Toug HeyaAUTEPOUGS TIELPAUATIOTEG KAL EQPEVPETEG TOL 170V
LWV

-G £va €K TwV I8 pUTIKWV peAwv ¢ Royal Society (16p0Onke to 1662), ota kKabnkovta
Tou Ntav va Ste€ayel 2 1 3 melpapata ya tig efdopadlaieg cuvavTNoEL TNG ETALPELNG, TO
oTtolo Kal Ekave Y 40 xpovia, KATaokevalovTog 0 (610G TIOAAX A0 T OPYOVA YO TX
TELPAUATOAL.

-Avapeoa o€ AAAX ETITEVYUATA, AOXOANONKE LLE TNV OLPAVLIA UNYAVLIKT, EENUPE TNV AVTALX
KEVOU TIOV Ypnoiuomoinoe o Boyle, kal emivonoe evav mpoSpouo Tov oTeELPOoELSoUG
eAatnplov Tov cVYXPOVOL POAOYLOV



H 1otopia tov ‘kuttapov’ 1665 - 1880

-to 1665, 0 Hooke dnpoocicvoe 1o ‘Micrographia or Some Physiological Descriptions of
Minute Bodies made by Magnifying Glasses’

-> TIPOKELTOL YLOL [l LEYAAT) cUAAOYT SOKLIUIWVY YL TIOIKIAEG TTAPATNPTOELG: TTY TN Sour] TOV
VPACUATOG, TN AETITOUEPT] LOPPOAOYLX TNG OKVITIAG, TN SOUN AETITWV PETWV PEAAOV
-> 0 0KOTIOG TOV NTav va Katavonoel ‘the lightness and yielding quality of the Cork’

-UTTOYLACTNKE OTL TIPETEL VU ElvaL TTOPW NG
-> LLE TO OVVOETO UIKPOOKOTILO TIOV O (510C KATHOKEVNOE, LTTOPECE VA TIAPATIPTOEL OTL:

‘the substance of Cork is altogether fill'd with Air, and that that Air is perfectly enclosed in
little Boxes or Cells distinct from one another. It seems very plain... why the pieces of Cork
become so good floats for Nets and stopples for Viols, or other close Vessels’

-0 Hooke xpnoipomoinoe tnv Aeén ‘cells’ (ota Aatwvikd cella = pikpo Swpdtio) yia va
TEPLYPAYPEL TOUG BAAAUOVG TWV VEKPWV KUTTAPWV TOU (PEAAOV, KAL UTTOAOYLOE OTL UTIAPYOVV

TEPLOCOTEPOL ATO EVA EKATOUUVPLO AVA TETPAYWVIKN (VToa.



MICROGRAPHIA:

OR SOME

Phyfiological -~ Defcriptions
MINUTE BODIES

MADE BY
MAGNIFYING GLASSLES
WITH
Ossegavariows and Inaquir s s thereapon.

————— e -

By R. HOO KE, Fellow ofthe Revsr SocIieTY
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Aplotepa: Fig. 1 ‘kOttapa’ @eAdov
[Tdvw: To pikpookoTio tov Hooke
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H 1otopia tov ‘kuttapov’ 1665 - 1880

-n A& ‘cell’ dev ypnowomoleital cuyva Kata ) dtdpkela Tov 17°v kat Tov 180V alwva

-0TI0 0GOUG XPTOLUOTIOLOVV TO UIKPOOKOTILO KaTA ToV 17° kot 18° alwva, Eexwpilel o
Anthony Leeuwenhoek (1632-1723), o omoiog peAetd moAvaplOpa pikpopra, kabwc ko
™ UKpoavatouia guTwv Kol {wwv

-XPNOLLOTIOLOVTUS VA ATIAG ULKPOOKOTILO, AVOUKAAVE Ta CTIEPUATOLWAPLY, KAl OEWPNOE
OTL €10€ 010 avBpwmvo oeppuatolwapto tov homunculus, Tov omolo eiyoav vtoBEoel ol
0T S0L TOL TIPOGYNUATIOGUOV

-KaTa TN StdpKela Tov 180V atwva Xp1oLLoTOLoVVTAL KL AAAEG AEEELC VI T CUOTATIKA
LEPT PLUTWV Kol {wwv (1Y ‘utricles’, ‘vesicles’, kal ‘globules’)

-1 xprjomn tov 0pov ‘cell’ Oa YEVIKEVTEL 0TIC ap)xEC TOV 19°V auwva, 6TV KAl To KUTTAPX
OewpolvTtal, OTIWS akPLRWS VTTOSNAWVEL 0 0POGS, WG SOULKA OTOLYELX LOVO, KUPLOAEKTIKA
WG UKPA KEALX

-TO OTUAVTIKO HEPOS PALVOTAV VA EIVOL TO KUTTAPLKO TOLY WX

-> TO TIEPLEXOUEVO TOV KUTTAPOU BEWPOVVTAV WG £VA AVOPYAVWTO PEVOTO, 1 £Va
OLOLOYEVEC KOAAWSEG VALKO, XWPIS KAVEVA IYVOC 0PYAVWOTC, VWOV, 1 LEULPAVOV
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H 1otopia tov ‘kuttapov’ 1665 - 1880

-N avTiAnPn avt) Oa aAAAEEL Spapatika pe TIG eEeAEEIC 6T UIKPOOKOTIA KATA TX LECA TOV 190V
ALV

-TEALKA OL pKpoovaTopol Ba KataAnEouv 6To OTL TO KUTTAPLKO Tolywua SEV Elval KAV avayKalo HEPOG YLo
eva KUTTapo (a@oV Ta {WIKA KUTTapo OEV £XOVV KUTTAPLKO TOLYwUa)

-> 1) TPOGOYY) O LETATOTILOTEL OTO KUTTUAPLKO TIEPLEYOUEVO, SAS TNV
0PYAV®WOT] KUL TT) GUUTEPLPOPA TOV TTPWTOTTAACUXTOG

: ,
b gi
]

- "\\

-1 AEEN ‘“MPWTOMAAGUA’ VIO TO XAPAKTNPLOUO TNG {WwVTAVIS o0Voiag -,
TOVU E0WTEPLKOV TOVU KUTTAPOV, TNV XpNOoLLoToinoe mpwtos to 1839 0

Toéxog Jan Evangelista Purkyneé (1787-1869)

(m A&€n ‘mpwTtoOTMAACTOS Yo Tov Add elxe xpnouomoin el maAldtepa
a0 B£0A0YIKOUG CLYYPAPE(G)

-0 0pOG ‘MPWTOTAACUX Ba YIVEL ELPEWS YVWOTOG APOTOV
xpnopomoleltal amo tov Huxley, otn 61dAe€n) tov ‘The Physical Basis of oy .
Life’ to 1868 It P

-> 0 Huxley mapovotdlel Tnv évvola w¢ [ia VIKT TOU UNYAVIGTIKOU VALGLOVU £VAVTL BLITAALGTIK®WV
avTAPewv yua T {wn

Huxley (1868):
All vital action may be said to be the result of the molecular forces of the protoplasm which display it’



H 1otopia tov ‘kuttapov’ 1665 - 1880

-2VVTOUN EYLVE EPPAVEG OTL TO KUTTAPA GEV 1)TAV KOUTLA 1) CAKOVAEG OPYAVIKOU
VALKOV, GAAQ OTL elyav pia BAcIKT) SOULKT) 0pYAV®GT] TIOV 1)TAV OUCLAGTIKA 1) I8La 6€
OAd TA PUTA, TA (WA KA TA TPWTO{WwA.

-TQ TOLO EVKOAN SLAKPLTA PLEPT) NTAV TO GPALPLKO CWUA TTOV OVOUAOTNKE
‘nucleus’ (=rvpnvag) ano tov Robert Brown to 1831,

-KOL TO TEEPLBAAAOV VALKO, TO 0TIO(0 OVopdoTnke ‘cytoplasm’ (=kuttapomAacua) To
1862 amno tov Albert Kolliker (1817-1905)

-0AQ TO KUTTAPX TTEPLELYaV VPNV (e TIOav e€aipeon KATIOLWY ‘KATWTEPWV’
(WIKWV HOP@PWV, OTIWGS TA BakTnpla —TOTE Afyovtav cuviBwg 'fission fungi’ =
oXL(OUVUKNTEG)

Q¢ tn Sdexaetia Tov 1880 eiye avayvwploTEL OTL TO KUTTHPO ATMOTEAELTAL ATIO LK
Lol TPWTOTTAAGLATOC TIOV TIEPLEXEL EVAV TTUPI VL.



O okwTtoeloG fOoTAVOAOYOC
Robert Brown (1773-1858)




H 1otopia tov ‘kuttapov’ 1665 - 1880

-0TOV €yLve EEKABAPO OTL TO KUTTAPO SEV EVAL ATIAG EVA ATIOLOVWUEVO ‘KEAL, Eyvav
ETAVEIANUUEVEG TIPOOTIADELES VA AVTIKATAOTAOEL 0 TAEOV TTAPATIAAVT TIKOG Opog ‘cell.

-> KAToLloL OPOL IOV TIPOTABNKAV:

‘bioplast’, Lionel Beale (1870)

‘protoplast’, Johannes von Hannstein (1880)
‘energid’, Julius Sachs (1892)

-0V KL KATIOLOL KUTTAPOAOYOL CULPWVOVCAYV LE TNV AVTIKATACTHOT] TOU TTPOLANUATIKOV OpOV,
auTO amodeiytnke SVOKOAO.

-> QIO AAAOVUG, VTTOCTNPIXONKE OTL TA EMLOTNUOVIKA OVOUATA SV TIPEMEL VA aAAG{oVV KAOE
0Pd TTOV AVAKAAVTITOVTAL VEEG LIBLOTNTEG (1] KATIOLEG TIALEG ATTOOELKVVOVTOL AAVOOGUEVEG) O€
LLOL OVTOTNTA —KATL TETOLO Ot TPOKAAOVOE LOVO GUYXLOT).

-0 KUPLOTEPOG KUTTAPOAOYOG Twv HIIA, E. B. Wilson, eypaye (pe AVTm) to 1896:
‘Nothing could be less appropriate than to call such a body a ‘cell’; yet the word has become so

firmly established that every effort to replace it by a better has failed, and it probably must be
accepted as part of the established nomenclature of science’



H kuttapikn Bewpia

-> H xuttapkn Bewploa amotedovvtay amd 3 apyEC:

1) OA Tor UTA KaL TA (WA KTTOTEAOVVTAL AXTI0 KUTTAPA

ii) To kOTTAPA SLABETOVY OAX TU XAPAKTIPLOTIKA TNG (WG (TTY
LETABOALOUOG, AVATITUEN, avaTapaywyn)

iii) OAa T KUTTAPA TIPOKVTITOVV UE SLALPEOT TIPOVTTUPYXOVTWY KUTTAPWYV
-> omnis cellula e cellula
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Theodor Schwann 1810 - 1882

Matthias Jacob Schleiden 1804 - 1881



[t is one of the amazing facts of scientific history that in
many biological textbooks Schleiden is called the founder of

the cell theory, as if he had first discovered that all tissues of
plants are composed of cells, or that the cell is the universal

unit of organic function as well as of structure.

(Edwin Conklin 1939, apepikavog BloAoyog 1863 - 1952)



H kuttapikn Bewpia

-> 1] KUTTAPIKT} Bewpla Aeitovpynog, 0Twe akplBmg kat n fewpla Tng eE£AEN,
EVOTIOINTIKA WG TTPOG TA BLOAOYIKA (paLVOUEVA KoL T BLoOAOYLIKN YVWoT

Ntav, padi pe tn Bewpia ™g e§€AENG, N oUAVTIKOTEPT BLOAOYLKY) YEVIKEVOT)
ToL 199 qlwva

-OTULOVTLKT) YO TNV LATPLKT) £PEVVAL
-> OAEG OL AELTOVPYLEC TOV VYLOUC CWUATOC, KoL OAEC OL TAOOAOYLKEC
KATOAGTAGELC, ATTOTEAEC LN KUTTAPLK®OV SPAGTNPLOTNTWV

-OTULOVTLKN Y TNV £§€AKTIKT) Blodoyia:

-> EVOTI)TA TWV HOPPWV {W1¢

-> KOLVO OEPEALWBEC OYESLO OPYAV®WOTC TIIOW ATIO TNV TIOLKIAOLOPPLA TWV
OPYOQVIOHWV —KA&OE opYaviopdg eival, o€ KAToLo otadlo ¢ {wng Tov, Eéva Kot
LOVaSLKO KUTTAPO!



H kuttapikn Bewpla

-YTapyel Eva mapd008o OXETIKA LE TNV KATAYWYT TNG KLUTTAPLKNG Bewplag.
Awadedopévn amoym: ot OgpeAlWTES TNG KUTTAPLKNS Oswplog NTav ot
Matthias Jacob Schleiden (1804-1881) kat Theodor Schwann (1810-1882)

-0 Apepikavog kuttapoAoyog E. B. Wilson ypagel to 1925:

‘Among the milestones of modern scientific progress, the cell theory of Schleiden
and Schwann, enunciated in 1838-1839, stands forth as one of the commanding
landmarks of the nineteenth century’

-H amoym ovvavtdatal kal o€ 1loTopLlkovs NG fLloAoyiag.

“OpwG, OTIWG oL BLoAGYOL £XOVV ETILOUAVEL E6W KAL KALPO, TTOAAX OTTO XU TA TTIOV
amodidovtal otoug Schleiden kat Schwann eiyoav 161 avakaAv@Bel amo aAAovg, Kal
QUTO TIOV oL 6loL Bewpovoav OTL avakdAvav, NTav TEAEIWS avTiBeTOo pe BePeAMWOELS

QAPYEC TNG KVTTAPLKNG BEwplac.

-0t Schleiden kat Schwann évtw¢ vrtoompiEav v Inapyn (6AoL ot opyaviopol
ATTOTEAOVVTOL ATIO KUTTAPQ)
-AAAG M apyn autn) 0ev TpoNABe amd avToUG.



H kuttapikn Bewpla

-To 1808 kot 1809, o Brisseau de Mirbel (1776-1854), kaBnynt¢ foTavikng oTo
Movoeilo Pvoikng lotopiag oto Ilapiol, avayvwpilel 0TI TA QUTA ATTOTEAOVVTAL

QO KUTTAPA.

-0 Lamarck pmnopet emiong va BewpnBel BepeAlw ¢ TNG KUTTAPLKNG Bewplog
-> gva Ke@aAalo Tov 2ov topov ¢ Philosophie Zoologique a@opa toug
KUTTAPLKOVUGS LoTOUG:

It has indeed been long recognized that the membranes which form the
investments of the brain, nerves, vessels of all kinds, glands, viscera, muscles and
their fibres, and that even the skin itself are all the produce of cellular tissue. ...
Yet, in this multitude of harmonizing facts, nothing more appears to have been
seen than the mere facts themselves and no one that I know of has yet perceived

-AAAG kaveic ek Twv §V0 Sev TTpoxwpPoLV 0T 21 ApX1): OTL TO KUTTUPO ATTOTEAEL
utoe ave€apTnTn (WTKT povada.



H xuttapkn Bewpla

-0 Schleiden cuyva Bswpeital WS 0 TPWTOG OV VTTooTNPLEE TN 21 .aeYN] (TO KOTTAPO
KATEXEL OAX T YOPOAKTNPLOTIKA TNG (WG, KL TA QUTA KoL Tor {wa Elval To ABpoLopa Twv
LOVAS WV aUTWV)

-0 Schleiden ypd@etL otV apyn tov apBpov tov ‘Contributions to Phytogenesis' (1838):

Each cell leads a double life: an independent one pertaining to its own development
alone, and an other incidental in so far as it has become an integral part of a plant. It is,

however, apparent that the vital process of the individual cell must form the very first,
absolutely indispensable basis of vegetable physiology and comparative physiology.

-IIpokelTal Yo pliot ETAVOOTATIKN LOEA, AAAX €XEL O EQPAVIOTEL TTPLY attd TO APOBPO TOL
Schleiden

-0 Henri Dutrochet ypdoetL to 1824:

‘this astounding organ [the cell] is truly the fundamental element of organization,;
everything, indeed, in the organic tissues of plants, is evidently derived from the cell, and
observation has just proved to us that it is the same with animals’

To 1826, 0 P.]. E. Turpin (1775-1840) vtootnpilel 6TL OXL LOVO Ol PUTIKOL LoTOl
ATTOTEAOVVTUL ATTO KUTTUPA, GAAX KAl OTL TO KUTTOUPA QUTA EVUL EEXWPLOTEC
QTOMLKOTITEG TTOV oXNUATI(OVV TNV CVVOETT) ATOULKOTITA TWV PUTWV.



H kuttapikn Bewpla

-AAA& av ot Schleiden kat Schwann dev fTav oL TPWTOL TTOV VTTOGTNPLEAV TIG 2 TIPWTEG APXES
NG KUTTAPLKN G Oewplag, pmws NTay oL TpwTol Tov vTtoothipEav Vv 3n.apyn (ta kOTTapa
TPOKUTITOVV HUOVO UECW SLALPEDOTIC ATIO TTPOVTIAPYXOVTH KUTTAP);

-> AAAA: 6L novo Sev vtootipt€av TV apxn autr, AAA& TioTELVAY KATL EVTEAWC AVTIOETO!

-0 Schleiden mioteve 6TL avakdAve OTL T KOTTOPA SEV TIPOKVTITOVY HEGW KUTTAPLKTC
Sratpeonc, aAAG pEow avaTTOPAywYNS KOvoUPpLwV KUTTAPWY HEGH 0T UNTPLKA KOTTAPA, KXTIO
Lot KOAAWST) ovola, TTOV £PTLAYVE TTPWTA TOV TTUPTVA, KAL LETA TO KUTTAPO.

-t0 1833, 0 Zkwtoelog fotavoAoyos Robert Brown vmtootiplée 0TL TO GTPOYYUVAO CWUX TTOV
ovouaoe areola 1) nucleus, 1Tav Eva YEVIKO XOPAKTNPLOTIKO XPKETWV PUTIKWV KUTTAPWV.

-0 Schleiden to petovoudlel oe Zytoblast (=xvtofAdotn) kat vtootnpilel OTL oxnuUaTileTOL
OLTIO TNV OUOOWPEVOT KOKKWOOUGS BAEVVAG, KAL OTL tPOTOV STULOVPYTOEL TO KUTTAPO, E(VAL
TIAE0V AXPMNOTO.

-0 Schwann vioBetel avTO TO HOVTEAD KL TO EAPUOLEL O0TH (WIKA KUTTAPO
-0VOUALEL TO KOAAWSES VALKO aTtd TO 0TTol0 TTapAyovTol T KOTTAPX KUTOBAXCTNUX

-to 1839 oto Microscopic Researches, vtootnpilet:
‘the process of crystallization in inorganic nature. ... is the nearest analogue to the formation
of cells’



H kuttapikn Bewpla

-1 Oewplo OTL TA KUTTOPA TTPOKVTITOVV ATTO LA adL@OPOTIOINTN YNULKN oVoia TTov ovoualdTay
KUTOBAGOTNUA ) TAV YVWOTH WG ‘EAEVOEPOC KUTTAPIKOG CYNUATIOUOC.

-n Oewpia avty NTav 6€ EVOELX AVTISLHOTOAT) pe TN Oewpict OTL TA KALVOUPLX KOTTAPA TTAVTH
TAPAYOVTAL LECW SLALPEDOTG UTIAPXOVTWYV KUTTAPWV.

-H xuttapikn Swalpeon eixe meprypagei to 1832 amnod tov Barthélemy Charles Dumortier (1797-
1878), To apBpo tov omolov TapovoLacTNKe otV Akadnuia twv Emotnuwyv oto lapiol amod tov
Cuvier.

-2t 'epuavia o BotavoArdyos Hugo Mohl (1805-1872) mepléypae Tnv kuttapikn Staipeon o€ Eva
dtaonuo apBbpo to 1837.

-0 Mohl emitebnke ot Bewpia tou Schleiden, 6mw¢ kat 0 Avotplakog Franz Unger, o omolog emiong
o€ Ha oelpd apBpwv to 1844 emiteédnke 01N Bewpla TOL EAEVOEPOV KUTTAPLKOV OYNUATLIOUOV.

-GdAAoL, 0TtwGs 0 EABetog Carl Wilhelm von Négeli, vio6étnoav pa evoildpeon amor, oUWV UE
TNV OTIola KATIOLX KUTTAPA TIAPAYOVTAL LOVO HECW SLALPEDOTG, KoL AAAX VU@ WVA UE TN Bewpla Tov
Schleiden.

-0AAQ LOLaiTEPT KPLTIKT) 0T Bewplor TOv EAgVOEPOV CYXNUATIOUOV KUTTAPWV oK Onke amod d00
BloAdyoug Tov elyav Kal autol, 0TTwS Kat o0 Schwann, omovddoel pe tov Johannes Miiller (1801-
1858), oto mavemiotrio Tov BepoAivov.

-[Ipokertal yix toug Robert Remak (1815-1865) kat Rudolf Virchow (1812-1902)



H kvttapukn Oewota

Johannes Miiller

-0 Miiller tav moAU yvwoToG Yo TIS TIOKIAEG HEAETEG TOU GTH (PUOLOAOYLA KOl GTT) CUYKPLTIKN
aQvaTopia

-UEAETNOE TO TIEPUAC N TWV VEUPLKW®WV EPEBLOUATWV TIPOG KAL ATIO TOV EYKEPAAO KL TNV
oTTOVSVALKY) 0TNAT, aTooa@NVIi{oVTaG TNV EVVOLa TNG AVTAVAKAAOGTIKNG avTiSpaong

-TTOPAKOAOVONOE TNV AVATTTUEN TOWV YEVVNTIK®WV 0PYAV®YV, OVOUKAAVTITOVTAS UTO TIOV £ival
onuepa yvwoto we ‘Miillerian duct’, to omoio oynuatifel ta ONAVKE ECWTEPIKA AVATIAPAYWYLIKA
opyava.

-0oY0AN|ONKE £TTION G PE TNV GVOTAOCT TOV ALUATOC, TN Stadikacio TS TMENG, TO CXTNUATIOUO
ELKOVWYV 0TOV U@ LBANOTPOELST] TOV HATLOV, KAL TN 818001 TOV 1X0V GTO LEGO OUC.

-0 Miiller emion¢ peAétnoe v KVTTAPLKT) Soun TV Oykwv. To £€pyo tou ‘On the Nature and
Structural Characteristics of Cancer, and of Those Morbid Growths Which May Be Confounded
with It’ (1838) cuvéBaie otnv eykaBiSpuon ™G TaOoA0YIKIC LGTOAOYLAC.

-oL pabntég Tov Miiller nyndnkav ¢ KLTTAPLKNG EpELVVAC, Kol 2 amd auTovg, o Remak kol o
Virchow, cuvéBaiav oty edpaiwon tng Bewplag 0TL TA KUTTAPA TTIAPAYOVTAL HOVO QXTI
KUTTOpQ.
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Johannes Peter Muller 1801 - 1858
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H xuttapwkn Bewpla Tov
Virchow: amoé to meplodiko
Archiv fiir Pathologische
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H xvttapwkn Oewola

Robert Remak

-0 Remak Bewpovoe v Oewpia Tov EAEVOEPOV GYNUATIGHUOVU KUTTAPWYV TOGO U1 v
000 KoL TN Oewpla TG AUTORATIG YEVEGNC TWV OPYAVIOU®WY —TO Vo apvnOel KATOL0G TN 1ia,

oNuUaLVe va apvnOel Kol TNV aAAN.

-0 1852 eiye 0N peAetnoel TV Sladkacla TG KUTTAPLKTG TTAPAYWYNS YL Lo SEKAETIA,
TPWTA WG UN apeBopevog fonbog oto epyactnplo tov Miiller, vtootnpillovtag ToV EQVTO TOU
OLKOVOULKA SOVAEVOVTIC WG YIHTPOG

-ovtag EBpaiog, ctov Remak amayopgvotav 1 mavemotnuiaky) SISaoKaAla amtd TNV TIPWOLK)
vopoBeoia.

-to 1843 (noe ano tov Friedrich Wilhelm IV (BaciAia ¢ Ilpwoiag) pa B€on dibaockariag,
AAAQ Ywp i eTITUY O

-1 UTTOPWVTAG VA BPEL Lo APELBOUEVT TTAVETILOTNULAKT OE0T), ETMKEVTPWONKE GTNV KALVIKN
LOTPLKN, OTIOV Kol ECELOIKEVTNKE 0T VEVPOAOY L KAL ELCTYAYE TNV XPNOLUOTON 0T TNG
NAEKTPLKIG BEPATEING VIO VEVUPOAOYIKES SLATUPOYEG.

-0 1847, apov amEKTNOE APKETY PNUN, TOL d0ONnKe BEom ‘Acktopa’ (Privatdozent ) oto
TVETILOTH L0 TOV BepoAivou —ntav o mpwtog ERpaiog mov didate ekel.
-tpodxOnke 1o 1859, aAdd Sev avefnke TOTE oTNV AvwTEPT KaBNynTikn Badbuida.



H kvttapukn Oewota

Rudolf Virchow

-0 Virchow avtimapatednke meploocotepo otnv Bewpla Tov eEAcBEPOL GYMNUATIOUOV KUTTAPWYV

-0 OV OAOKANPWOE TIG 0TTOVHES TOV e Tov Miiller, SovAePe yia eva Staotnua oto Charité
Hospital (to maAalotepo Kat o SLAKEKPLUEVO VOOOKOUELD KAL LATPLKY) o)X0AT1] ToL BepoAivou),
OTIOV KOl ATIEKTIOE (PTIUN YO TO YPOTITA TOU TTAVW oTNV taBoAoyia, Kal yla To TeEPLOSIKO
Archive fiir Pathologische Anatomie und Physiologie, To omoio i(§pvoe to 1847 xat Simvbuve
LEXPL TO TEAOG TNG (WG TOV.

-0 Virchow avayvwpiotnke wg évag amd Toug KUPLOUG APYLTEKTOVES TNG KUTTAPLKTC
TaOoAoylac, aAAG TAV YVWOETOG KAL YL TNV TIOALTIKN TOU 8pAon w @AEAEV0EPOC KATA TN
SLApPKeELX TOV eEMavVAOoTATIKOV £TOUG 1848.

-ETIAVAOTACELS EVAVTIOV TWV EVPWTATKWV LOVAPXLWV APXLoAV 0T ZIKEAL, Kol eEaTAwONKAV
ot F'aAAla, ™ l'eppavia, tnv Itaiia, kol tnv AVGTPOOVYYPLKN HVTOKPATOPLA.

-OAEG KATEANEAV OE ATOTLXIO KL KATAOTOAT) —AKOAOVOMNOE EVPELX ATIOYOTTEVOT) LETAED TWV
PLAEAEVOEP V.

-aAAQ 0 Virchow cuvéyioe va vTtootnpilel TIG PIAEAEVOEPES LOEEC WG LEAOG TNG YEPLOVIKNIG
BouAn ¢ kot BepeAlwtn G Tou PLAeAevBepov [IpoodevTikov Koupatog.

-TIETUXE ETILONG VA LETAPPLOUIcEL TO CVOTNUA VYLEWVNS 6TO BEPoAivo Kal va opyavwoeL Ta
LATPLKA cwpaTo oTov ToAepo tov 1870.



H kvttapukn Oewota

Rudolf Virchow

-0 Virchow &ival meplocoteEPO YVWOTOG Yia TN SLAOTUN P ACT) TOU
omnis cellula e cellula (xaBe kOTTAPO ATIO KOTTAPO), 1] OTIOLX TIPWTOEUPAVIOTNKE OTO
apBpo tov ‘Cellular Pathology’ to 1855.

-0KOAOVOWC, AVETMTUEE Pl oelpA SIOAEEEWVY PE aUTOV TOV TITAO, KL TOL S0ONKE 1) E8pa TG
TAOOAOYIKNC AVATOULNG OTO TIAVETILOTNLO TOV BepoAivov.

-0L SLaAEEELS Tou dnuoaotevTnkav oto BiAio Ttov Cellularpathologie to 1858, oto omolo
o XOANONKE UE TOV POAO TMWV KUTTAP®WYV, TNV KUTTUAPLKN SLALPEST], KAL TNV KATAYWYT)
TV SLH@OPWV OYKWV.

-0tV KOl OL aTtOYELS TOV YL TNV KUTTAPLKN Slaipeom ammnyovoav avteg Tov Remak, o Virchow
mapedene va Tov ava@Epel (Ttpog amoyontevon Tov Remak).

-1 Cellularpathologie eixe aueon emitvyia (LETAPPAOTNKE OE APKETEG YAWOOES KAL LEXPL TO
1862 emavekdoOnke 2 popég)






H xvttapukn Oewota

-UEXPL TOTE, oL Schleiden kot Schwann eiyav amoxwpnoel amo to medlo.

-0 Schleiden apvnBnke va sykataisiPel T Oewpio Tov TEPl EAEVOEPOL KLTTAPLKOV
OXNUATLOUOV, KOL TIPOCTIAONCE AVETILITUXWS VO TNV TPOTIOTIOOEL

-10 1863, petd amd 12 xpovia w¢ kabBnynts BOTAVIKG KAL 0TI CUVEXELX LATPLKNG KAL
(PUOLKTG LOTOPLOG OTO TTAVETIOTHULO TNG [Evag, oTtaudtnoe TNV EVEPYT) EVAOXOANOT) LE TN
BoTaviKn KAl OTPAPNKE Yo Eva 6VVTOUO SLAoTNUN 0TV avOpwmoAoyia, Kal emelta eypope
EKAATKEVTIKA ApOpa oxeTkd pe Ta 3 Bacidela g @LoMG (0pUKTA, PUTE, Kol {wa), Kal
OXETIKA [LE TOV VALOUO OTN YEPUAVLIKY pLAOCO@ia.

-0 Schwann petakivOnke oto KaBoAwko [Mavemiotiuio ¢ Louvain to 1839 kat petd otnv
Liege to 1852, omov ptAovoe oAU Alyo mepi kutTaplkng Bewploag kat eAeBepov
OXNUATIOUOV KUTTAPWV.

-> o€ TtepLooOTEPA ato 50 XpoOvia £peVVaG, Ao XOANONKE LE TNV KUTTAPLKY TIAPAY WY LOVO
KOTA T1) SLAPKELX TNC 5ETOVC TTAPAUOVIS TOV 0TO £pyacTtrplo Tov Miiller oto BepoAivo.



Mia atavtnomn oto apadolo;

-Iati, 6edbouévwv 0Awv avtwv, ot Schleiden kat Schwann
Oswpovvtal we ot OsueAMwTES TS KUTTAPLKNC Oswpiac;

-ZNUAVTIKEG OL TIPOOWTILKOTNTEG TWV V0 AVTPWV KL Ol
LKOVOTNTA TOUG v TTPoaoTIl{ovTal to medio NG
ULKPOQVATOLLOC.

-0 Schleiden amo TIG IO EVTOVEG TPOCWTIKOTNTES OTNV LOTOPLA
™G BOTAVIKNG.

-otovdalel VoK otn XaideABEpyn

-8€V EXEL OUWG ETLITUY I WG SIKNYOPOGS, KAl O€ Lo Kpiom
ameATIolaG, LTOTTVPOBOAELTAL OTO KEPAAL

-KATAPEPVEL OUWS VA VAPPWOEL KL TOTE ATOPACLLEL VAL A0 XOANOEL LE TIG (PUOLKEG ETILOTIUEG
-otovdalel LatpLkr) oto Gottingen

-1 ovvelo@opa Tov Schleiden w¢ TPOG TAPATNPNOELS KAL VTTOOECELS OYETIKA LE TNV KUTTAPLK)
Tapaywyn 8v 1 Tav LEYAAN

-0 Schleiden Ntav OpwW¢ TOAD OTUAVTIKOC VTIEPAGTLGTIIC LLOC KUTTAPLKNC 0w pnong ¢
(oM, Otav akplBws xpetaldtav £vag TETOLOG

-> (PEPVEL TTOAAOVC ETILOTI)LOVEG OTO TIESLO

-> gvBappuve tov veapo Carl Zeiss va apyloel TV emLTUXN KAL GNUAVTLKT ETLYELPNOT) TOV, 1] OTIOLX
BeATIWOE TA OTITIKA Opyava, KOL ELOLKA TA LKPOOKOTILA.



Mo amavTnom oTo Tapado&o;

-to B1Alo Tov Schwann Microscopical Researches into the Accordance in the Structure
and Growth of Animals and Plants (1839), ixe emiong TepAoTIA EMIOPAON

-> LEAETWVTAC TOVGS EUPPLIKOVC LOTOVE KAL AKOAOLOWVTOC TNV UETETEITA AVATITUEN
TOVG, TIETUXE VO ATTOSELEEL TNV KUTTUAPLKT] KATOHY®WYT] CKOUX KAL LGTWV OTTWC TA
00T, T oTrola, OTAV avaTTLYB0oUV AN PWS, SV TPOSISOVV TNV KUTTAPLKN TOUG
KATOyWwYT).

“NPWIKA KATOPOWUATA GTNV ETLOTHUN VS 1] ETLOTAUN WG L CUAAOYIKN
dpaoctnplotnTa



MICROSCOPICAL RESEARCHES

INTO THE

ACCORDANCE IN THE STRUCTURE AND GROWTH

orF

ANIMALS AND PLANTS.

TRANSLATED FROM THE GERMAN
) 3§

DR. TH. SCHWANN

PROFESSOR IN THE UNIVERSITY OF LOUVAIN,
ETC. ETC.

By

HENRY SMITH
FELLOW OF THE RUOYAL COLLEGE OF SURGEONS OF ENGLAND,
SURGEUN TO THE ROYAL GENERAL DISPENSARY, ALDERSGATE STREKT.

LONDON
PRINTED FOR THE SYDENHAM SOCIETY

MDCCCXLYILL



o

-

EXPLANATION OF THE PLATES.

Wnere no other measurement is given, the figure re-
presents the object magnified about 450 diameters, lincar
measurement.

PLATE 1.

Fig. 1. Parenchymatous cellular tissue, with cell-nuclei from
an onion, magnified 290 times.

2. Matrix of the pollen of Rhipsalis salicornoides.
3. Do. do.

I am indebted to the kindness of Dr. Schleiden for the last two delineations,
4. Cells from the chorda dorsalis of Cyprinus erythroph-
thalmus.

5. Cartilage from the point of a branchial ray, from the
same.

6. Cartilage from the middle of a branchial ray, from the
same.

e

. Cartilage from the root of a branchial ray, from the
same.

8. Branchial cartilage from the larva of Rana esculenta.

9. Cranial cartilage (ethmoid bone) from the larva of
Pclobates fuscus.

10. Cells from the crystalline lens of a feetal pig four
inches long.

11. An isolated nucleus of the cells of the crystalline lens,

12. Cells from the crystalline lens of the same fotus, ex-
hibiting their prolongation into the fibres of the lens.

13. Fibres from the innermost layers of the lens of a pike.

14. Cell from the epidermis of a specics of grass.
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10.

11.

13.

PLATE TIIL

Ovum of a goat, after Krause (Miiller’s Archiv, 1837,
Pl 1, fig. 5). ‘

Cells from the yelk-cavity of a mature hen’s egg.

Cells from the interior of an egg measuring a line and
a half in diameter, taken from the ovary of a hen.

Portion of the germinal membrane of a mature hen's
egg before incubation, viewed from above.

. Portion of the germinal membrane from a hen’s egg

after sixteen hours’ incubation. It is folded in such
a manner that the external surface or serous layer
forms the margin.

Cells from the serouns layer of the same germinal mem-
brane in the neighbourhood of the area pellucida,
after separation of the mucous laycr.

. Cells from the mucous layer of the same germinal

membrane on the outside of the area pellucida.

and 9. Pigment-cells of different kinds and stages of
development, from the tail of the tadpole.

Cells from the interior of the shaft of a fully deve-
loped wing-feather of the raven.

Earlier stages of development of the same, from the
portion of the shaft of an immature feather which
has not as yet become hard.

. Cell-nuclei, from the same, around which no cells have

as yet formed.

Flat cells splitting into fibres, from the cortex on the

side of the shaft of a raven’s feather in progress of
formation.
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PLATE 111.

Fig. 1. From the point of a branchial cartilage of Rana

esculenta. The lower margin of the delineation
cxhibits the natural border of the cartilage.

2. Cartilage from the ilium of a fetal pig five inches
long, after the application of acetie acid.

3. Enamel fibres from immature teeth of a feetal pig.
4, Cells from the surface of the enamel membrane.

5. Fibres which compose the substantia propria of the
human tooth, isolated by maceration for two days
in dilute hydrochloric acid.

6. TFibre-cells from the arcolar tissue lying beneath the
superficial muscles of the neck of a fwtal pig mea-
suring seven inches.

7. A more fully developed cell of areolar tissue.

8. Cells from the gelatinous substance between the cho-
rion and amnion of a feetal pig seven inches long.

9. Larger and very pale cells from the areolar tissue of
the orbital cavity of the same feetus.

10. Fat-cells from the cranial cavity of the young of
Cyprinus erythrophthalmus,

11. Tibre-cells from the tendo achillis of a fwetal pig three
and a half inches long.

12. From the middle coat of the aorta of a feetal pig
measuring seven inches in length.

13. Cells from the interior of the quadratus lumborum
muscle of a foetal pig three and a half inches long.
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EXPLANATION OF THE PLATES.

SCHLEIDEN’S TREATISE,

PLATE I.

Fig. 1. Cellular tissue from the embryo-sac of Chamaedorea

Schiedeana in the act of formation. a. The inner-
most mass, consisting of gum with intermingled
mucous granules and eytoblasts. 4. Newly formed
cells, still soluble in distilled water. ¢-e. Further
development of the cells, which, with the exception
of the cytoblasts, may still coalesce, under slight
pressure, into an amorphous mass.

2, The formative substance from fig. 1, @, more highly
magnified, gum, mucous granules, nuclei of the
cytoblasts, and cytoblasts.

3. A single and as yet free cytoblast, still more highly
magnified.

4. A cytoblast with the cell forming upon it.

5. The same, more highly magnificd.

6. The same. The eytoblast here exhibits two nuclei,
and is delineated in

7, isolated after the destruction of the cell by pressure.

8. The same cellular tissue in a higher degree of deve-
lopment than that represented by fig. 1, e. The
contiguons cell-walls have already united. By
making a transverse section, it may be distinetly
perceived that the cytoblast is enclosed in the cell-
wall.

9. Cells from a delicate transverse section of the almost
matured albumen.

266

Fig. 10.

16.

17.

18,

21,

99
-

EXPLANATION OF TIIE PLATES.

Common partition-wall between two cells from fig. 9,
under a higher magnifyving power. The stratiform
depositions may be observed at 4, and the porous
canals produced by their loeal failure at e. T could
distinetly enumerate from nine to twelve layers
which had been deposited within fourteen days.

. A sporule from Rhizina levigata Fries, with the

cytoblast.

13, 14. Different cytoblasts from the embryo-sac of
Pimelea drupacea hefore the appearance of cells.

. A voung cell with its cytoblast, from the same. The

latter in this instance presents the unusual number
of three nucleoli.

A portion of the embryonal end of the pollen-tube
projecting from the ovulum in Orchis Morio, within
which, towards the wupper part, cells have been
alveady developed. At the lower part, the original
pollen-tube may still be distinguished. The almost
globular cytoblasts are, in this instance, distinetly
enclosed in the cell-wall.

Embryonal end of the pollen-tube from Linum pal-
lescens, together with an appended lobule of the
embryo-sac (). The process of the formation of
cells is commencing. Above, a young cell with its
cytoblast is already perceptible, beneath this several
ceil-nuclel are seen floating free.

19, 20. Commencing germination in the sporules of
Marchantia polymorpha. Compare the text, p. 248,

Portions of the pollen-tube which have become cel-
Iular, from Orchis lalifolia, in the highest stage of
development ; the investment of the pollen-tube is
no longer perceptible. The evtoblast is enclosed in
the ccll-wall, just as in fig. 16.

and 23. Two isolated cells from the terminal shoot
{ punctum vegetationis, Wolll') of Gasteria racemusa;
22 exhibits two free cytoblasts; 23, two newly-
formed cells within the original cell.



Kuttapikn Bewpla & teyvoroyla

-1 LoTopio TNG KVTTAPOAOYLNG SElYVEL KOL TNV TEXVOAOYLKT) BAoT) TNG
ETILOTNUOVIKI G AVAKAALYTG

-> 1] EPEVVA CXETIKA UE T KUTTAPA KATA TOV 190 alwva, TN pe HEyaAn wbnomn amo
TEXVIKEG BEATLWOELC OTNV KATAOKELT] JUKPOOKOTILWV, LLE TNV AVATITUEN TNG

Blounyaviag oOmMTIKWVY 0pYAVWY PHEYAANG akpiBelag, kKabwg kat TG StabesiudtTnTag

KOL XPNIONG OTNV KUTTAPOAOYIA TWV XPWOTIKWV AVIALVTC.

-> KATOLOL LOTOoPLKOL £yovv TipoTeivel kal Tnv emippon ¢ Naturphilosophie, n
omola TOVL(E TNV EVOTNTA TNG PUOTG



Kuttapikn Bewpla & teyvoroyla

a6 Tov 170 auwva, 1 pikpookoTio paoti{dTav amo dvo Kupla
TpoLANHATA.

-TIPWTOV, OL TTPWLHOL PaKOL elyav To EAdTTWUA va TIEPLBGAAOLY TA
QVTIKEIPEVA LE EVOXANTIKES TTAPVPEG XPWUATOG, PUALVOUEVO TIOV TV
YVWOTO WS XPWUATIKT XTIOKALGT, TO 0TT0(0 KAOLOTOVGE TNV PHEYAAN
ueyeBuvon SUCKOA.

-T0 TPOLSANUX AV TO AVTIUETWTILOTNKE atO OAAAVO0UG 0XESIAOTEG 0T
TEAN oL 180V alwva, oL oToilol cuvSvacAV Evav KUPTO UE EVaV KOIAO
PaKO

-eTlong, av&noav v otabepotnTa KaL TNV akpifela eotiaong,
AVTIKABLOTWVTHG TNV EVALVN KATAOKELT UE UTTPOVVTIO

-0AAQ 1) KAUTTUVAO TN T 6TOUS POKOUGS ELOTYAYE £va SEVTEPO EAATTWUA, TNV CQALPLKT)
QMOKALOT, 1] OTIO{0t GUYVA AKVPWVE TEAEIWGS TO OPEAT] TOV OXPWUATIKOV (POKOU.

-T0 TPOLAN U avTO eEMAVONKE TN dekaeTia Tov 1830, dtav o Joseph Jackson Lister
BpNke O0TL €AV SLO AYPWUATIKOL PAKOL GLVEVACTOVV WG EVAS (PAKOG, TO ATIOTEAEC LA E[VAL
TIAT)PNG EAELOEPLA KOL ATTO TNV XPWUATIKY) ATIOKALOT) KL ATIO TNV O@ALPLKN XTTOKALOM.

-N avakaAvm avtr dvolée To SpOL0 OTNV KATAOKELT LOXVP®WV HLKPOCKOTILWY, TX
oTtolor SLEVKOAVVAV KOTA TTOAD TNV EPELVA YL TN QUOT TWV KUTTAPWV.



Kuttapikn Bewpia & teyvoloyla

-1 AVATITUEN TNG UKPOOKOTILOG TIpow O ONKe ETTIONG ATIO TO EVOLAPEPOV TOV KPATOUG YL TNV
VYELX TWV TIOALT®WV KAL TOVU 6TPATOV, KAOWS Kol atd TNV LATPLKN EPEVVA, OXL LOVO OXETIKA E
TO KUTTOUPQ TWV 0PYAVIOUWV, 0AAG ETTIOTC OXETIKA LE TO LIKPOPLA WG TNV XTI YLK TLG
MOAVOUATIKEC VOGOUC

-TWV EPEVLVWV ALTWV NYoLuvTayv o0 Louis Pasteur (1822-1895) ot l'aAAla kot o Robert Koch
(1843-1910) ot I'eppavia.

-t0 1887 16pVOnke to Pasteur Institute oto Maploy, koL apydTEPU EMEKTAONKE, UE LVOTITOVTA
o€ 0An ™ l'oAAla, aAAa kol SleBvwc.

-10 1891, to IvetitovTo yia MoAvonatikég AcBéveilec Touv Robert Koch avoi&e oto BepoAivo
-0 1903, TpooTEONKE Evag ELOIKOG TOUEAG YIX TNV TIPWTO{WOA0YLA.

-Alya xpovia apyotepq, LOpvovtal 2 véa e€elSikevpeva tvatitovTa: To Institute for Protozoology
oto BepoAivo kat to Hamburg Institute for Naval and Tropical Diseases.

-t0o 1906 Eekivnoe tn Acttovpyia Tov To Georg Speyr House for Chemotherapeutic Research ot
dpavkeovptn.

-> e emke@aAng tov Paul Ehrlich, e€eiSikevotav o€ BLoYNUIKEG HEAETEG OXETIKA LE TOV
TAPAYOVTA TN G CVPLANG KL AAAEG VOGOUG TIOU OPEIAOVTAV OE TIPWTIOTA



BitaAlopog vs YAlopoc & Avtopatn I'éveon

-1 @LAOCOPIKY SLorpdyxn HETOED VALGOV Kol BLTOHALOHOVU 1TV THOW oTtO OAES TIG
oL{NTNOELS TTEPL KUTTAPLKNG YEVEONC KAL TNG KATAYWYNS TwV UiKpoBiwy

-£va KPLoo () Tnua yia TNV LTpLK Kot TV emdnuodoyia: epgoavidovral to pkpopra
QUTONOTO GE LOAVGUEVO afpa 1) aTto VAN o€ atoovvOeo;

-TIPOOTIAOELEG VA ATIOSELXTEL 0tV rLTO LOYVEL 1] OXL, 001 YNOE O€ KALVOTOUA TIELPAUATO KOL
ONUOVTIKES TEXVIKEC ATMOOCTELPWOTNC Kot ToV 190 alwva, oL 0TtoleS £ytvav 1 Baomn yia
N oVyxpovn IKpoBLodoyla Kol T HKpoBLakn Oswpla TG vooou

-1 TIOTN OTNV QUTORATY) YEVEGST] 1)TAV OTO ETIKEVTPO ULAG EVTOVNS SLOLUAYTS 0T
['oaAAla To 1858, otav o Félix Pouchet, Stevbuvti)c 6to Movoeio Puoikng Iotoplag g
Rouen, avakolvwoe 0Tl pikpofLa YEVVIOUVTAV QUTOUATH APOTOV ATTOCTELPWUEVOG
OLEPOG TIEPVOVOE UECH OTIO LOPAPYVPO KAL ELCAYOTAV LECA OE PLUAISLO TTOVU TIEPLELYE
EKYVALOUQ OTTO GV PO.




BitaAiopog vs YAlopog & Avtopatn I'eveon

-0 Pasteur é@ptiage pLaAidia pe pakpLovg AoV C TTov TEPLEiyav
EKYVAlopaTa Le SLAQPOPEG 0PYAVIKEG OVaieG. DLaALSLa TTOV JEV LAV
Bpaotel poAVVONKaY amd kPO, 0AAG @LaAiSIx Ta ool EBpace
YL ALY AETTTA TIAPEUELVAV ATIOCTELPWUEVA, AKOLO KOL OTOV 0 HEP QLG
LTIOPOVCE VA TIEPACEL EAEVOEPA PETA ATIO TO PLAALISLO

-> VOO TNPLEE OTL CWUATIOL OKOVNG TTOV KOUaAovoav LKoo Kal
TEPVOVCAV HEGA ATIO TOUG LOKPLOUG ANLUOVG, TIPOCKOAAWVTAL OTO
TAQIVE, TTPOTOV VA (PTACOVV TO EKYVALOUX

-0L SLAUAYES YLIA TNV QUTOUOTH YEVEOT OXETI(OVTAV AUECH PE PLAOGOPLKA KAL OP1OKEVTIKA {NTNHATO.

-1 Bewpla TNG AVTOPATNG YEVESTG culNTLOTAV £vTtova oTr Biktwplavny AyyAia amo tov Huxley kat tov
@uoko John Tyndall (koL aAAovg), oto MAaioLo TNG SLapAXNG LETAED VALGUOU KoL TNG TLoTNG o€ pia Beikn

apxEyovn dnuovpyia.

-0to Staonuo apBbpo tov ‘The Physical Basis of Life’ (1868), o Huxley vmootipiée Tnv 186€a 0TL T Hikpofia
umopoVV va tpokUPovv atod opyavikoUs Tpodpouovs (‘heterogenesis’).

-wG T péoa ™G Sekaetiag tov 1870, o Huxley eixe eykataAeiPel TnVv 16€a TG ETEPOYEVEDTG, KoLl
TEPLOPIOEL TO () TNUA YL TNV KATAYWYN TNS {wN¢ 0€ auTO Tov amokaAovos afroyeveon (abiogenesis),
OAS oV 16€a OTL TA HIKPOPLa elxav TPOEABEL aTtO avopyava HOPLY, KATA TNV amapy] TS (wng ot I').



BitaAlopog vs YAlopoc & Avtopatn I'éveon

-0 Pasteur ¢BAeme pe tov (610 TPOTO KAl T 2 (NTHUATOL.

-> 1] QUTOULATT) YEVEOT) E(TE TWPU E(TE 6TO HAKPLVO TTAPEAOOV 1TV VA EMTXELPN LA VTTEP TOV
VALGHOV KL TOV aOiopov.

-> £TOL, OUVESECE TA ETLXELPTLATA TOU KATA TNG AUTOUATNG YEVEONG LLE CUVTT P TIKEG
OpNOKEVTIKEG ATIOPELS YIX VX EMITEDEL GTOV VALGHO KL GTOVUGC EEEALKTIKOVC.

-0 1864 cypaye:

What a victory for materialism if it could be affirmed that it rests on the established fact that
matter organizes itself, takes on life itself; matter which has in it already all known forces! ...
Ah! If we could add to it this other force which is called life . .. what would be more natural than
to deify such matter? Of what good would it then be to have recourse to the idea of a primordial
creation, before which mystery it is necessary to bow? ... Thus admit the doctrine of
spontaneous generation and the history of creation and the origin of the organic world is no
more than this. Take a drop of sea water containing some nitrogenous material ... and in the
midst of it the first beings of creation take birth spontaneously. Little by little they transform
themselves ... for example, to insects after 10,000 years and to monkeys and man after 1000
years. Do you now understand the link which exists between the question of spontaneous
generation and those great problems I listed at the outset?
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BitaAlopog vs YAlopoc & Avtopatn I'éveon

-Ta (51 T HATA YA TOV VALOUO Kol TOV BLTOHALGNO TTAXLOIWVOY TIG SLAUGXES OXETIKA UE TNV
KUTTAPLKN TTapaywyn otn lepuavia.

-oL Schleiden & Schwann siyav tomofetnoel ™ Bewpla TOVS YL TOV CXNUATIOUO TWV
KUTTAPWYV QIO U1 OPYOVWUEVO 0PYUVIKO VALKO o€ ev0sla avTiOEoT) e TOV BLTAALGHO, TOV
LOeaALlopo, koL TNV TeAeoAoyia ¢ Naturphilosophie.

-Schwann:

‘[The] apparent gap between inorganic and organic form is not unbridgeable, an organized
body is not produced by a fundamental power which is guided in its operation by a definite
idea, but is developed, according to blind laws of necessity, by powers which, like those of
inorganic nature, are established by the very existence of matter’

-] KUTTAPLKY] EPEVVA N TAV HEPOS ULOG VALGTIKNG TAOTC TIPOS LA LEO0S0 PLEAETNC TWV (WIKWV
PALVOUEVWV HECK TMELPAUATLONOV KAl YEQUP®WONG TOVU KEVOU HETHED {w1¢ Kat un {wnc.

-> 1) KUTTOPLKY Oswpia 0dMynoe emiong o€ pia Badid aArayn otnv évvola tov (atopov (PA.
Oewpla KUTTUAPLKOV KPATOUC)



On the same grounds that the sociologist affirms that a
society is an organism, the biologist declares that an
organism is a society. ... A society is an organized whole, the
unity of which consists in, and is measured by, the mutual
dependence of its members. The living body is an
organization of individual cells with the same bond of unity.
The principle of organization in both cases is the division of
labor or function.

(C. 0. Whitman 1891, aupepikavog (woAoyog, 1842 - 1910)



To KUTTAPLKO KPATOG

-1 KUTTAPLKN Bewplia E@epe emavdoTaon oTic avTIANPELC TEPL TOV BLOAOYIKOU ATOUOV
-éva UTO M {0 Sev BEWPELTAL TILX WG ULX EVLALX OVTOTI)TA TTOU ATTOTEAOVVTAV ATIO KUTTUAPLKO
LOTO.

-> TO KUTTAPO NTAV {WVTAVO —KATEIXE OAX TA XOUPAKTNPLOTIKA TNG (W1)C

-Ta KOTTAPA )TV ‘CTOXELWSELC 0pyaviopol’
(Ernst von Briicke (1819-1892) ta ovouaoe £€toL to 1861).

-TO YEYOVOG OTL TA KOTTAPA TIPOKVTITOVV UECK SLALPEGTC TPOVTIAPYOVT®WV KUTTAP®WYV,
-OTIWG KAL OTL TO YOVLUOTIOLNUEVO WAPLO ) TAV £VA KUTTAPO,

-OTIWG KL OTL KATA TNV QVATAPAY Y] KAOE YOVENS GCUVEICPEPEL EVA KUTTAPO OO TO CW X
TOV YLt TOV OXNUATIOUO EVOG ATTOYOVOU

-> OA0t U TA £8ELYVaV TNV ONUAOI0 TOV KUTTAPOV WG PULaG KABOALKTC povadac dounc &
AsLTovpylog

-0mw¢ to £€0e0€ 0 Virchow:

‘Every animal appears as a sum of vital units, each of which bears in itself the complete
characteristics of life’

-0V T 1 EMAVACTATIKY AAAayn] KaBLepwOnke ot BloAoyia, Kal ATTOTEAECE TO TAQIGLO LE TO
0T0{0 TToOAAO( BLOAGYOL AVTIAQUBAVOVTOV TOVG OPYAVIGHOVG



To KUTTAPLKO KPATOG

Ta kKOTTAPA TWV PUTWV Kol {DwV Tav auotBaia aAANA£EAPTOWUEVA, KoL SV HTTOPOVC LV
va ETRLWO0VY XWPLOTA (EEALPOVUEVWV TWV YEVVNTIKWY KUTTAPWV), TTAPE LOVO WG UEPT)

LLOG ‘KU TTAPLKTC KOLVOTNTAC 1] ‘KUTTAPLKOU KPATOUC

-SLoLPOPA LE MOVOKUTTAPOVC 0PYAVIOHOUG, HOVO OTL OL TEAEVTALOL SEV (PTAVOULV O€ eTTiTTESO
TOAVTTAOKOTNTAC LEYAAVTEPO TOU EVOC KUTTAPOU

-> TIOAVKUTTAPOL OPYAVIOUOL WG ATIOLKIEC LOVOKVTTAP®WV XTOUWV

-Y1& KATIOLoUG BLOAGYOUG, | avATITUEN EVOC TIOAVKUTTAPOV 0PYAVIOUOU KATAVOEITOL LECW
Tou BloyevetikoL vopov tov Haeckel (‘' ovtoyéveon avake@aAialwvel tn uAoyEveon’)

-> TIPWTLOTA - AMOLKLEC ATO MPWTIGTA - TOAVKUTTUPOL 0PYAVIGLOL

-> Lo amotkio atd opota KUTTApa e€EAlooETAL, HEGW TOU AYWVA YIX EMPBLwOT, 0€ P
TIOALTELX KUTTAP®WV TIOV E(VUL SLAPOPOTIONUEVA (VTIAPYEL KATAUEPLONOC EPYNTLAC),
KOl CUVETIWG apoLfata eEapTwpeva

-> 000 aviavel o Babudc Staopomoinong, téco avidvel N AAANAeEapTOoN, UEXPL TNV
TEALKT) ELPAVIOT) EVOC TTOAVTTAOKOV CTOUOV

-> 0 AY®WVAC YL eMPBLwon OewprOnke OTL AapBAVEL XDPO AVEAPECK OTA KUTTAPN, KATA 1
SLadikacia TG AVATITUENC ATTO TO YOVIUOTIOUEVO WAPLO HEXPL KAL TOV EVIIALKO OPYQVIGUO.



Spencer yla Katapeplopo epyaciog (1893)

‘an exchange of services —an arrangement under which,

while one part devotes itself to one Kind of action and yields

benefits to all the rest, all the rest, jointly and severally
performing their special actions, yield benefits to it in
exchange. Otherwise described, it is a system of mutual
dependence’



To KUTTAPLKO KPATOC

Schleiden: ‘Each cell leads a double life, one for its own development and the other as an
integrated part of the plant’

Schwann: Ta @UTA kat To (W ATTOTEAOVV £Va ‘KUTTAPLKO KPATOC, 6TO 0T0(0 ‘KAOE KUTTAPO ELval
VTN KO00C’

-eZEAMEN HEow NG apxnS Tou PuoloAoyikov (physiological) katapeplopov epyaciag sEnyel v
TOAVTTAOKT] OPYAV®WOT

-£PAPUOOTNKE KAL 0TIV OLKOAOYLO —KATUUEPLOUOG EPYACIAC GE HLa BLOKOWVOTNTA TEAIKA TTOPAYEL
evav vepopyaviouo (superorganism) [Arthur Tansley (1871-1955) kat Frederick Clements
(1874-1945), akoAovBwvtag tov Herbert Spencer].

-1l KUTTAPLKY Oswpiot WG P KOWVwWVIKT) Oswpla

-> ‘KUTTAPLKO KPATOC 1| ‘KUTTAPLKT) TTOALTELN :

™mv Weéa autr) vtootnpLéav: Schleiden, Schwann, Virchow, Haeckel (pabntmg tov Virchow), Oscar
Hertwig (1849- 1922), uabntmg tov Haeckel, yivetal kabnynt¢ avatouiag oto Bepoiivo

Virchow (1859):
0 OPYOVIOUOG Elval ‘U KOW®VIA Ao {WVTAVA KUTTAPA, VX LLKPO EVTAKTO KPATOC’
QTTOTEAOVUEVOG ATIO HEAT LE KOLVT] KATAY WY



To KUTTAPLKO KPATOG

Hertwig:
-uTooTNPLlEL OTL M BLoAoyia, emeld) aoxoAeltal pe TNV opydvwon TS (wng, ¢
TIPOCOUOLALEL TIEPLOCOTEPO HE TIG KOLVWVIKEC ETMLOTNUEC, TTOUPQ UE TNV
(PUOLKT] KOL TN XM UELQ.

-KOLVWVIKOTOALTIKEC TIPOEKTAOELS KUTTUPIKNG Dewpiag
-> CUVETIELEG YL TN O€0T TOV ATOUOV OTNV KOWVWVIA, KOL TNV 0PYAVWOT) TOU KPATOUG

-0 Schwann, w¢ @AeAe0epOG, TAOTETUL KATA aLTOV IOV ovopalel ‘autocracy of the
organism’:

‘the cause of nutrition and growth resides not in the organism as a whole, but in the
separate elementary parts —the cells’

-0 Haeckel éyeL o lepapykn amoym:

-0TA PUTA, TO KOTTAPA OXNUATI(OVY SNUOKPATIKA KPATN

-0AAG oTa LW, VTIAPYEL KUTTAPLKN povapyla

-> T OPYaVA EVOL TO AVTIOTOLYO TWV SLAPOPWYV VTIOVPYELWV, KL 0 EYKEPAAOG TO
QVTLOTOLYO NG KEVTPLKN G KUBEPVNOMNG



To KUTTAPLKO KPATOG

-H évvola ToU KAXTAPUEPLOROV EPYAGLAC EQAPUOCTNKE KL YL
va katavon0ei n doun ¢ (Slag ™S emoiung ™S BloAoylog.
-> 1) Stavon Tkt Tpdodoc BacileTal, OTIWS 1] KOWVWVLIKT KoL N
OLKOVOLLKT], 0TOV KATAUEPLONO EPYATLOC.

-oxnuatiovtav oAogva Kal TTEPLOGOTEPES ELBIKOTNTEG:
(woAoyla, BoTtavikn, avatopla, puoloAoyia, ToAalovToAoyiy,
guBpuoloyia, KuTTapOoAoyla, BakTnpLoAoyla,
TPWTIGTOAOYIX

-N 16€a O0TLN €€elbikevon eival AVATIOPEVKTI, TPOOSEVTIKT, KAL (PUOLKT VTTOOTNPLXONKE aTtd
TIOAAEG NYETIKEG (PUCLOYVWHIEG TNG KUTTAPLKNG KL avaTtTuELak G BloAoyiag,

1. amo tov Charles Otis Whitman (1842-1910), 16putn Kot emike@aAns to 1888 tov Marine
Biological Laboratory oto Woods Hole, otn Macayxovoetn twv HIIA.

Whitman (1891):

0 OPYQAVIOUOG WG Pl ‘KLUTTAPLKN ToALTela’, dev Baoiletal o€ ‘superficial or fanciful resemblances’,
aAAd o€ ‘analogies that lie at the very foundation of organic and social existence’.

-I''a Tov Whitman, o KATauEPLOUOG EPYATLAG

‘[had] taken possession of the biological sciences, and presides over their onward march, just as it
determines and directs social and industrial progress’



To KUTTAPLKO KPATOG

-1 £VVOLO TOV ‘KPATOUC KUTTAPWYV KEVTPLKO

£ENYNTIKO TAQLGLO VLA TV KUTTAPOAOYLQ, TNV
euPpuvoioyla Kal TN PUOLOAOYia

E. B. Wilson

-aAAQ VT PYOV Kol avTIdpadoelS (BA. melpapatikn eupvoAoyia) —ylLa KATTOLOUG
BLoAOYOULG 0 0pYaVIOUOG €V elval aTtAd To dBpolopa (WTIKWV Hovadwyv (Tov
Whitman cvumepidapfavouevov)

-0TNV L0EA TOV ‘KPATOVS KUTTAPWV CLVERAAAV 0€ HEYAAO BABUO KAL Ol HEAETEG
MOVOKVUTTAP®WV OPYXVIC LWV



Edmund Beecher Wilson (1856-1939), [lavemiotuio thg KoAovumia (oto The
Cell in Development and Heredity, 1925):

The more complex life of the higher plant or animal arises through the
specialization of the cells, this way or that, for the better performance of
particular functions; hence that “physiological division of labor” which, as in
organized human society, leads to higher functional efficiency. On such
considerations was based the famous comparison of the multicellular body to
a “cell-state”, due especially to Virchow though foreshadowed by Schwann and
other early writers, and later elaborated by Milne Edwards, Haeckel and many
others. This conception of the multicellular organism brought about a revolution
in the prevailing views of vital action, and gave an impetus to physiology and
pathology as to morphology. ... The conviction of its essential truth has
survived all criticism, and as measured by its continued fruitfulness, it still stands

among the most important generalizations of modern biology.



H avaduvon ¢ mpwTLoToAoYLOG

-0Ta TEAN TOV 190V awwva, ot floAdyol peAeToVoAV TA UIKPOLBLO KUPLWGS ATTO LLTPLKN
OKOTILH, WC ALTLEC VOO WV

-aTtO EEEALKTIKY) OKOTILH, XAPUKTNPIOTNKAV WG ‘UOVOKVTTAPOL OPYAVIGUOL

-1 TPWTN YEVLIA ULIKPOPBLAKWV YEVEAAOYWV T LEAETNOE LE TNV EATIION VO KaTavonOeli n
atapym TG {wng ot yn

-> £YLVE YPNYOP O KATOVONTO OTL T TIAALX Staipeon o€ @UTA Kol (W SEV LEYVE VLA TOUG
ATTAOVOTEPOUG OPY VLG LULOVG

-> KATOLX PIKpOLLa pmopovoayv va Ktvn0ouv (0Ttws ta (o), AAAG 0 TPOTOCG {W1G TOUG
Tpooopoiale oTa PUTA

-> o€ KAToLa (61, EVa ATOHO UTTOPOVCE VO TPEPETAL TTOTE WG PUTO, KAl TTOTE WS (WO,
avVOAOYQ LLE TIG GUVONKEG

-OewpnOnke 0TL 0L TOAV amAol avtol opyaviouol (0UTe PUTA aAAd oUTE Kal {wa), NToV (WG
OL TEPOYOVOL OAWV TWV HOPPWV (WG

-[ToAXoi tpOTEWVAY Eva KALVOUPLO BAGIAELO

-> 10 1859, o Richard Owen to ovouaoe ‘Protozoa’

-> 10 1860, 0 John Hogg (1800-1869) 'Primigenum’ 1] ‘Protoctista’
-> 10 1866, 0 Haeckel ta ovopdlel ‘Protista’



H avaduvon ¢ mpwTLoToAoYLOG

-0TO TTOAV ONUAVTIKO TOV £pyo Generelle Morphologie der Organismen (1866),
o Haeckel kataokevdlel To 10 QUAOYEVETIKO SEVTPO

-to Baciiewo Tlpwtiota’ mepliaufBavel ta Monera (Baktnpla), Protoplasta (apotfadeg),
Flagellata (povokuttapikeg dAyeg —my Euglena kat Volvox—, kat kamoia dinoflagellates),
Diatomeae, Myxomycetes, Myxocystoda, Rhizopoda (mepiEyovtal ta Radiolaria), kot
Spongiae.

-apyotepa o Haeckel cupmepilapfavel ta fAepapidopopa ota [lpwtiota, Kol TomobeTel
TOvG oTOYYov¢s ota {wa (Animalia)

-0l MLKPOOKOTILKEC EPEVVEC OXETIKA UE TA IIpOTIOTA 1) TAV TTLO EVKOAEG, CUYKPLTIKA UE TNV
OUXVA VTTOOETLKT) pUON TS K POBLAKTIC PUAOYEVECTC

-> 1 Soun TOAAWV ATTO TA TIPWTLOTH OUOLA PLE KUTTUAPX TTOAVKUTTAPWY 0PY VIO LWV

Richard Hertwig (1850-1937) oto mavemiotnuio tov Movdyov, oto kUplo dpbpo tov
TPWTOV TELYOVG TOV TEPLOSIKOV Archiv flir Protistenkunde (1902), ‘Die Protozoen und die
Zelltheorie’:

-TA IPWTLOTA (VAL ‘HOVOKVTTAPOL 0PYAVIOUOL, KL LTTOPOVUV GUECH VA OLYKPLOOUV UE Ta
KUTTAPA EVOG {WOV



E. A. Minchin (Bpetavog mpwTtiotoAoyog), 1915:

‘We find in the Protista every possible condition of
structural differentiation and elaboration, from cells as
highly organized as those of Metazoa or even, in some

cases, much more so, back to types of structure to which
the term cell can only be applied by stretching its meaning
to the breaking-point’



H avaduvon ¢ TpwTLoToAOYLOG

-UTINPY AV KL TEELPANATIKEG EVEELEELC VTIEP TNG Oswplag TOV ‘KPATOUC
KUTTAPWV’

-> KUTTOPA A0 LoTOUGS {WWV UTTOPOVV VA X@PALPEOOVV, KL TNV CUVEXELX VL
EMPBLOOOVV KoL VO TOAAXTIAXGLAGTOUV 0€ KOAALEPYELEG in Vitro

-> KATIOLA KUTTOPA OAWV TwV {WwV Slatnpolv Hovipa TAT) PN aveEapTnola
dpaong Kol Kivnong

-> 1I8lalTeEpa ELPAVES 0 GTIOYYOUC, Vdpa —avayEvvnon (regeneration)
opyaviopov amo 1 povo kuttapo!

-> [lya Ilyich Mechnikov (1882): ¢payokVtwon otov
aotepia -> AevkokVTTapa 1 Bdorm TG avooliag, o
EUBOALAOUOG TA EVOLVAUWVEL




H avaxkaivyn t¢ TOAVTTAOKOTNTOG TOU KUTTAPOU

-> 1) SOVALLE TWV UIKPOOKOTIWV OTA TEAT TOV 199V ctlcyva ATTOKOAVTITEL LA TIOAVTTAOKT)
0PYAV®WGT) TOGO TOU TUPTVA OG0 KAL TOU KUTTUPOTIANG LXTOC

-TTUPNVAG KAL KUTTAPOTIAQOG A EIX0LV OTJUAVTIKECG XTJUIKEC KO SOUKEC SLO@POPEC

-0 TIVPNVOG £ixe o€ a@bovia pa ovola TAOVOLX 0 PWSEPOPO, TNV oTtoix To 1871 0 EABeTOC
(LGOL0A0YO0G KoL xnukog Friedrich Meischer (1844-1895) ovopaoce nuclein (=voukAgivn)

-to 1889, 0 paBntg tov Meischer, Richard Altmann (1852-1901), €de1€e 6TL 1 VOUKAEIvN
ATTOTEAOVVTOY ATIO YL TIPWTEIVIKT BaoT, TAovola o AlwTo, KoL £Vo TTOAVTIAOKO 0PYQAVIKO 0EV
IOV TEPLEXEL PWGPOPO, TO OTIOI0 OVOUACE VOUKAEIKO 0.

-0l LLKPOOKOTILOTEG TIAPATI POV EVAV aplOno Souwv (tavies, Awpideg, vijpata) mov
gl@avidovTav 6Tov TUPNVA KATA TNV KUTTAPLKN Stalpeon

-€TELOT) AVTEG OL SOUES TV SLUVATO VA XPWUATLOTOVY, 0 avotplakos Walther Flemming (1843-
1905) tig ovopaoe ‘chromatin’ (=xpwpativn).

- XpWHATivn amodeiytnke 6tL epLeixe VYNAS TOCOGTO VOVKAEIKOU 0E£0C,
-EV( TO KUTTUAPOTIAAOUA 1) TAV TTAOVGLO O TIPWTELVT



H avoaxaivyn ¢ mTOAVTAOKOTNTAC TOU KUTTAPOU

H meprypapn e pitwong

-OUWGS N KUTTapoAoyia ot TEAN TOU 19°V awwva dev eotiale 0T XNUELX TOV KUTTAPOV,
OAAG KUPIWE 0TO UNYAVIOUO TT)C KUTTAPLKTC AXVATTAPAYWYTC

-0€ UL oelpa amo apBpa petaéV 1878 kat 1884, o Flemming mapakoAoVOnoe Std@opa
OTAOLA TNG TTVPNVIKNG SLAlPEON G 0T ETONALAKA KOTTOPX TNG CAAAUAVOP OGS

-> TtoAAoL aTtd TOVG OpOVG OV elonyaye 0 Flemming ypnoipomolovvtal Kal onuepa,
ovuTEPLAQUBAvVOUEVOL TOV 6poL ‘UlTwoT,

-1o 1884 o Flemming padi pue tov Edouard Strasburger (1844-1912) kot tov Karl Rabl
(1853-1917) otn I'eppavia, kat tov Edouard van Beneden (1846-1910) oto BéAyuo,
TEPLYPAPOLV TIw¢ oVpPaivel N pltwon.

-KOTA TN SLAPKELA TNG UITWONG 1 XPWHTIV oxNUATIlEL T XPWNOOCWUAT, TTOU
ovoudotnkav €tot amo tov Wilhelm Waldeyer (1837-1921) to 1888, emeld1) uymopovoav va
TapatnpnOovv svkoAa 6Tav BAPOVTaY UE XPWOTIKEC.

-> 0 €EALPETIKA AKPLPNC AUTOC UNXAVIGROC LETAS0061C YOVISIWV, OTPEPEL TIEPL T TEAN
Tov 199V TNV TPOGOYT| GTOV MUPTVA, WG TOV KUPLO TIXPAYOVTA 6TV AVATITUEN Kol
KAT|POVOULKOTNTA TWV KUTTAPWYV (KAl &P TWV OPYAVICUWV)



Aplotepa:
Walther
Flemming

Aplotepd Kdtw:
[ToAvtawvika
XPWUOCWUATA
OO KUTTAPO
OLTTO TOUG
OLEAOYOVOUG
aSEVEG TOV
Chironomus

MeydaAn sikdva:
n Swadikaoio
™G pitwong —
Ewkoveg amo to
BBAio Tov
Flemming
Zellsubstanz,
Kern und
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H avakdAvPmn ¢ moAVTAOKOTNTOG TOV KUTTAPOU
H mteprypapn g petwong
-> YLATL OGS To YpWHOCOHATA Sev SIMAaoLAlovTaL 6TV KAOE YeVId;

-> VOO TNPILXONKE OTL PUE KATIOLOV TPOTIO Ot ETTPETIE TA XPWUOCWHUATH VA LELWVOVTAL KATHE TOV
OXNUATIONO TWV YEVVNTIKWV KuTtapwv —T10 1883, 0 van Beneden Seiyvel 0TL OVTWS YVOTAV QUTO.

-> T YEVVITIKA KOTTOPO TOV TTOHPACLTIKOU OKWAN KA Ascaris TepLelyav Ta HLod LOVO XPWHOCWUATA
-> Kol apyotepa to (6o Ba Bpedel yia TOAAOVG 0pyaAVIOUOVG

-1 SLadlkaola TNG EAATTWONG TWV XPWHUOCWUATWY OVOUACTNKE apyoTtepa ‘meiosis’ (to 1905).

-amodeiyTnke MO 8VGKOAO Vo kKatavonOei To Twe cvpPaivel ) Stadikacia TG PelwoNG

-> VoG KUPLoG A0YOG 11Ty OTL SV gixe YiveL akOUA ATTOSEKTO OTL SLAPOPETIKA XPWILOCWUATA E(Y 0LV
SLAPOPETIKEC LBLOTNTEC

-> aquT0 To TTpoTELVE 0 Wilhelm Roux (1850-1924) oto mavemiot o Tov Breslau to 1883 (8AS otL
KABE XpWUOCWUA EXEL SLAPOPETIKOVG KAT|POVOULKOUGS TTPOocSLOPLoTIKOUG TTapayovtes [determinant])
-> kol to 1902 o Theodor Boveri (1862-1915) oto mavemniot)uio tov Wiirzburg amédelfe 0tL Kol ta
36 XpPWUOCWUATH OTOV 0XLVO EIVAL ATIOPALITNTA YLOL KAVOVIKT) AVATITUEN

-> Kot TéAL To 1902 o Walter Sutton (1877-1916) oto mavemiotiiuio ¢ Columbia €6e1€e 6T kA Be
eva amo ta 11 {eyn XpwUOCWUATWY 0TNV akpida elval SLPOopPETIKA

-oL Boveri & Sutton vromtevONKAV OTL TO (EVYAPW U UNTPLIKWV KUL TIATPLKWV XPWUOCWUATWY KAL O
SLOXWPLOUOG TOUG KOTA TNV HEIWOT NTAV 1] PUOIKT BAOT) YIA TOUG EMAVAVAKXAVPOEVTEC VOOV
Tov Mendel ywx Thv kAnpovopikotnTa.



Theodor Heinrich Boveri 1862 - 1915 Walter Stanborough Sutton 1877 - 1916

-0TA TEAT TOV ALOVA, EVAL TILX ERLPAVES OTOUS KUTTUPOAGYOUC OTL OL KUTTAPLKT] OPYAV®OT) KAl
AVATAPAYWYT] ) TOV TTOAU TOAVTTAOKEG

-> 1) TV TILOL AUPEAEG VO TILOTEVEL KAVEIG OTL Evat KUTTAPO PTTOPEL VA TIPOEADEL HEC K AVTOUATYGC
YEVEGN G A0 VOPYAVO VALKO (OTtw¢ NATIL{0tY 0L UTTOOTNPLKTEG TOU VALOHOU KOTA Tov 190
alwva)

-0 E. B. Wilson ypdetL ot devtepn €kdoon tov The Cell to 1900, 6TL N KLTTAPOAOYLX EPOLOE
‘to widen rather than narrow the enormous gap that separates even the lowest forms of life

from the inorganic world. [ am well aware that to many such a conclusion may appear reactionary
or even to involve a renunciation of what has been regarded as the ultimate aim of biology’
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