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BAJIBTEP ®JIEMMIHT: )KUTTEBUM LIJISIX TA HAYKOBUI JOPOBOK

VY craTTi pO3TISHYTO OCHOBHI €Tamy KUTTS
Ta nisuibHOCTI Banbrepa ®nemminra (aim. Walther
Flemming; 21.04.1843-4.08.1905) - Bigomoro
HiMeIlbKOro 0Oiojiora, aHaToma, OJHOI0 3 HalBigo-
mimux ricromorie XIX CT., OCHOBOIOJOKHUKA
OUTOTeHEeTHKH. Menunuay B. ®iaeMMiHnT BUBYAB y
YOTUPHOX BIJOMHUX yHiBepcuTerax Himernpkoi iM-
nepii —y ['errinreni, TroOinreni, bepmini Ta Pocro-
mi. ITicns 3axucry mucepramii 3 1868 p. BiH BuKIIa-
JlaB aHATOMiI0 Ta ricTojorito y Bropudyp3skomy,
AmcrtepramMcbkoMy, PocTokcbkoMy yHIBepcUTeTax
y Himeuuuni ta KapnoBo-®epauHaHnnoBoMy yHiBe-
pecuteti — B Yexii. Ynpomomkx ocTaHHIX 25 pOKiB
XHUTTs1 OyB mpodecopoM aHaTOMii B yHIBEpPCHUTETI
Kpicriana Anpbpexta B Kimi (Himeuumna) i odo-
JIIOBaB OJIMH 3 WOTr0 MiIPO3AUTIB — aHATOMIUHHI
THCTUTYT.

Ha mouatky HaykoBOi [isUIBHOCTI JOCIHi-
mxeHHs B. dmeMMinra 37€01IBITOTO CTOCYBATHCS
ricrosiorii Ta aHaTOMii, a TaKOX PO3POOKHU TiCTOJIO-
TIYHUX METOMIB 1 (pikcarlii MiKpOCKOIIIYHUX IMpena-
patiB. IIpoTe, ocHOBHI mpaii BYEHOTO IMPHUCBIYEH]
JOCIIPKEHHIO MIPOIIeCy MOJUTy KIIITHH Ta PO3MOAi-
JIy XpOMOCOM Yy JOYipHIX snapax. Bin mepmiM BBiB

MOHATTS «MITO3», KW BHBYAaB Ha 3a0apBICHHUX
MiKponpenaparax, BHKOPHUCTOBYIOUH SIK DKEPEJIo
OioJoTiYHOTO MaTepiady eIiTeTialbHi  KIITHHH
canmamauapu. B. dnemMMiHT onrcaB mpoIecH B sapi,
PO3PI3HUB «IIPOTPECUBHY» 1 «pEerpecuBHY» (a3u
noniny kmituH. lIpomeMoHCTpyBaB, MmO KITITHHU
MICTAThH JUISHKH, SIKi TOTJIWHAIOTH 0a30¢inbpHI 6ap-
BHUKHU. [[i minsHKM mi3Hie Oyiau Ha3BaHI XpoMa-
THHOM, IHII CTPYKTYpH 3JIUIIANHCSI 3a TaKUX
YMOB He3a0apBIEHUMH, 1 TOMY OyJIM Ha3BaHi axpo-
MaTuHOM. B. ®nemMmiHr nociimkyeaB OyIoBYy Ta
¢GyHKIIIT BepeTeHa i 9ac MOoUTy KIITHHH, a TAKOX
BHBYaB TOJSIPHY CTPYKTYpY 1 Ha3BaB ii LIEHTPiOIb.
YyeHull BUSBUB, IO HENPSAMHUA MO 3a3BUYai
Ma€ Miclie He JuIIe y XpeOeTHHX, aje i y 6e3xpe-
OeTHHUX 1 IPOTUCTIB. BcTaHOBUB, 10 ITiJT Yac crep-
MaToreHe3y BiJOyBarOTHCS JIBa MOCHiTOBHUX, MOP-
(oJIOTIYHO BIAMIHHUX SACPHUX TOMIIIH, Y Pe3yiib-
TaTl SIKUX BiI0OYBa€ThCS PO3MOILT XPOMAaTHHY Ha
IBi mouipHi kmituHU. Takum umHOM, B. daemminr
CBOIMH JIOCIIJKEHHSAMHU CIIPUSAB PO3BUTKY KIITHH-
HOT1 6i0J10Tii Ta 11 Ta;my3ei.

Kniouoei crnosa: Banbrep ®nemminr, ictopu-
YHa 0COOUCTICTh, IUTOTEHETHKA, MiTO3, XPOMATHH.

Haykoto, sika BUBYa€e CTPYKTYpHi OAWHHII
KITITHHH, [0 JETEPMIHYIOTh O3HAKH T4 BIACTUBOCTI
Oprasi3MmiB, iX mepegady IIijJ] Yac BEreTaTUBHOTO Ta
CTaTeBOr'0 PO3MHOKEHHS, € HUTOreHeTuka. Ha mu-
TOTEHETUYHUX AOCIHIIKEHHIX 0a3y0ThCs ySIBICHHS
PO MaTepiaibHI OCHOBHU CIAJKOBOCTI Ta MiHJIHBO-
cti [1]. OcHOBHHUIA IPeAMET TOCTIHKEHD [[UTOTCHE-
THKA — XPOMOCOMH, X MOPQOJIOTis, CTPYKTypHa i
XimMiuHa opraHizaiis, QyHKIIi i MoBemiHKa B KIITH-
Hax Mig 9ac mofiny. 3aBJaHHSM [UTOTEHETHYHOI'O
aHaNli3y € BHUSBICHHS MATOJOTIYHOTO KapiOTHITY.
OCHOBOITOJIOXKHUKOM  IIHTOTEHETUKH BBAXKAETHCS
HiMeubkuil Giojor Banbrep ®dnemminr, 180 pokis
BiJl THSI HAPOJDKEHHS SIKOT'O MUHYJIO I[bOTO POKY.

© MAMOPOBA O. 10., TPOKOIT’SIK M. 3., MIIIYK H. ., 3ATPUUYYK O. M., TPUIIAK JI. P.,

JAPOBHK H. M.
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Maiioposa O. F0., Mpokor’'sk M. 3., Miwyk H. ., 3arpuuyk O. M., Mpuuak 1. P., Opo6uk H. M

Tomy, MeToro Hamoi poOOTH € aHaNi3 KUTTE-
BOro i HaykoBoro mnumixy B. ®memwinra, oriHka
HOT0 BHECKY Y PO3BUTOK IIUTOTCHETHKH K HAYKH.

Bamsrep ®nemminr HapomuBcs 21 KBIiTHA
1843 p. y 3akcenbep3i (auni LlIBepin — agmiHicTpa-
TUBHUN 1eHTp ¢enepansroi 3emm  HimeuunHu
MexkmuienOypr-Ilepenust [lomepanis) y OGararomit-
Hii ciM’i Kaprma ®pigpixa duaemminra ta OTIOCT
Binrep.

xineHy ocBiTy BanbTep oTpumye y micle-
Bill TiMHA31i, MiCIIS 3aBEPIICHHS SKO1, HE 3BAYKAIOTH
Ha CBOIO JIOOOB J0 (hiytoJioTii, BHUpIIIy€e BHBYATH
MeaunuHy. CBoe HaB4aHHA B. ®neMMiHT po3moya-
Hae B [ eTTIHreHCHKOMY YHIBEPCHTETI, JaTi MPOJIO-
BXye y Trobinrencekomy Ta bepiincekomy 1 3aBe-
piuye fioro y POcTOkCEKOMY YHIBEpCHTETI.

Hampuxkiami 1868 p. B. ®neMMiar 3axumiae
JICEPTAIliI0 MPO CIIOJyYHI PEUYOBHHU Ta CYIHHHY
CTIHKY MOJIFOCKIB 1 CTae mpHBaT-I0ICHTOM (aKaje-
MIYHAM BHKJIamgadeM). JIBa poKW BiH BUKIIAJae aHa-
TOMIiIO Ta ricTojorito y BropuOyp3skomy Ta AMc-
TepAaMCbKOMYy YHiBepcuterax. [lig dvac ¢panko-
npyccbkoi BitiHm 1870-1871 pp. B. ®nemminra
MPU3HUBAIOTh Ha CIYXOy BIHCHKOBHM JiKapeMm. Y
1871 p. #ioMy NpONOHYIOTH MOCagy MPO3EKTOpa
(kepiBHHKA PO3THHIB TiJ TBAPHUH Ta BUTOTOBIICHHS
aHAaTOMIYHMX IpernapariB) y pimuii alma mater y
Pocroui. Okpim 3aiimaHoi mocaay, B yHiBEpCUTETI
BiH BHUKJIAJIa€ TICTOJIOTII0 Ta MOPIBHSUIBHY aHATO-
Mito. CTyOeHTH  3aXOIUTIOBAIMCH  TaJlaHTOM
B. ®nemminra go mamoBaHHS. Y CBOIX pUCYHKax
Binbrensm HiOM Ha JONIII OKUBIISIE KIIITUHHU, Opra-
HU Y4 OpraHi3mMu. Yci myOsikarii y4eHoro B moja-
JpIIOMY OyJIM BIaCHOPYY NPOLTIOCTPOBAHI BUTOH-
YEHUMH JeTaIbHUMH PUCYHKAMU.

Ha ¢dopMyBanHsS HayKOBOrO CBITOTJISIY
B. ®nemMinra mManu BIUIMB Taki BUEHi, SIK mpode-
cop bepiHCHKOTO YHIBEPCHUTETY, TiCTOJIOT, OCHO-
BOIIOJIOKHHK MATOJIOTIYHOI aHAaTOMii Ta KIITHHHOT
teopii Pymoned Bipxos, npodecop PocTtokcekoro
yHiBepcuTeTy, 300mor ®pann Einmsxapa Lymnere,
npodecop BropuOyp3bKOro yHIBEPCUTETY 300J10T
Kapn Torrdpin 3emnep, npodecop AMcrepaaMch-
KOTO YHiBepcUTeTy, (iziomor Ta rictonor Bimmi
Krone, y4eHp BHIAaTHOTO 300J0Ta, aHATOMa Ta Tic-
TOJIOTA, OJIHOTO 3 MEPIIUX «KJIITUHHUX O10JIOTIBY»
Makca Iynbie [2].

Y 1872-1875 pp. B. ®nemmMinar mpaitioe Bu-
knanadyeM y KapioBo-DepanHangoBoMy yHiBEpCH-
teti B Yexii (auni [Ipaspkuit yHiepcuter). Ilicns
moBepHeHHS 1m0 Himeuuwmnu y 1876 p., BiH cTae
npodecopom anatomii B yHiBepcureTi Kpicriana
Annbpexta B Kii i 3aiimae mocamy aupekTopa aHa-
TOMIYHOTO 1HCTUTYTY. Ha 11iif mocasi BueHuit mepe-

OyBae 1o 1901 p., 3aIMIIKMBIIK 3 IOTO POKY 1 BH-
kmananaasa. CydacHuku B. @meMMiAra ONMmMCyOThH
Horo sIK HEKOH(IIKTHY i MHUPOIIOOHY JIIOJHHY,
npodeciiHOro BUKJIanaya, SIKOTO MOBaKalOTh CTY-
JIEHTH Ta aKTUBHOTO KEPiBHUKA, SKUH TOCTIHHO
nbae Tpo PO3MMPEHHST MaTepianbHOi 0a3u Ta MOK-
palleHHs] YMOB Ul IPOAYKTUBHOTO HABYAHHS CTY-
JICHTIB-MEIUKIB.

VY 1879 p. B. ®nemmiar obpanuil uieHoM
akanemii JleononpaiHa — TOBapUCTBA JOCIITHUKIB
npupoau 3 1652 p., sxe B 2007 p. neperiMeHOBaHO
Ha Himerpky akamemiro Hayk. OOpaHHS akamemi-
KoM JleonomnpaiHN € HalBUILOI aKaJeMidyHOIO IMO-
yectio HiMequunu.

Y m’saraecsta JiTHROMY Bini y B. ®dnemminra
BUSIBIIAIOTH Ba)KKE HEBPOJIOTIYHE 3aXBOPIOBAHHS,
gepe3 sSKe BiH 3MYIICHHH OyB TITH y BiACTaBKY.
Ilomep BumatHMil BueHuii 4 cepmus 1905 poky y
Billi 62 pokiB B M. Kinb.

AmnatoMigHUH 1HCTHUTYT yHiBepcutery Kpic-
TiaHa AnpOpexta B Kiini, sSIKHM KepyBaB YIIPOJOBXK
25 pokiB Banprep drnemmiHr, MOBIIMK Yac 3alu-
IIaBCS TPOBITHAM IOCITITHAIBKUM IIEHTPOM 3 TI0-
PIBHSUIBHOT aHATOMIl, TiCTOJIOTIT, IIUTOJNOTII, 1, 30K-
pema, 3 BUBYECHHS MiTO3y [2].

Ha nouarky cBo€i HaykoBoi Kap’epu
(1868 p.) Banbrep ®nemminr, yni 3HaHHS 3 TicTO-
yorii 37e0iIbIIOro 0a3yBallucs Ha 300JIOTIYHHX
00’€KTax, I[IKaBUTHCS OpPTraHaMH YyTTS MOIIOCKIB.
BiH Tako BUBYA€ KHPOBY TKAHMHY 1 4ITKO OKpec-
Jro€e il HaNeXHICTh 1O CIOJNYy4YyHOi TKaHUHH. [lo
[IFOTO XHPOBAa TKAHWHA BBa)KAIacs OKPEMHUM Opra-
HOM. YUEHHWH TaKOo)X aHaji3ye JiMmigHi Kpamii sK
NPOAYKTH KIITHHHOTO MeTaboii3My, 1HBOJIOLIIO
JKUPOBOI TKAaHWHH, TOHKY CTPYKTYpPY BOJIOKOH CIIO-
JMy4HOI TKaHMHM Ta iX HaOpsK miJg yac oOpoOku
KHCJIOTaMH.

OcCkinbKH, Yy TOH 9ac HE iCHYBaJlo 3arajJbHOTO
MepesikKy TICTOJOTIYHUX MeToiaiB, B. diemmiHr,
mo0 TONErmuTH CBOI CHOCTEPEKEHHs, 3HAuYHY
YacTHHY 4Yacy BUTpadae Ha ix po3poOky [3, 4]. Bin
EKCIIEPUMEHTYE 3 PI3HUMH KUCIIOTaMH, 11100 3HAUTH
BimoBigHui (ikcatop s 30epexeHHs IpiOHOT
(MiKpOCKOMiUHOT) CTPYKTYpH, Ky BiH OauuTh Yy
JKUBUX KIIITHHAX. [, 3peiiroro, 3 I[i€I0 METOH BiH
BUKOPHUCTOBYE CyMIlll XpOMOBOI, OCMI€BOI Ta JIbO-
JISTHO1 OIITOBOT KUCHOT. Llst cyMirmm 3rojjoM oTpuMye
BU3HAHHS KOJICT-TICTOJIOTIB 1 CTAa€ BiJIOMOIO SIK «PO-
3unH ®nemMinray. BueHwii mocmipkye B SKOCTI
OapBHUKIB TeMaTeiH i TeMaTOKCHIIiH, 3’ ICOBYE, IO
JOJIABaHHS JI0 CEpeIOBHIIA Ty>Ke HU3bKHX KOHIICH-
Tpauiii MiKPHHOBOI, OLTOBOI a00 MYpaIIMHOi KHC-
JIOTH CIpHsie Halikparmii dikcariii CTpyKTypH saep-
HOTO CKEJIeTa 1 MPOTOILIa3MH.
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Banbtep ®nemmiHr: XMTTEBWI LINAX Ta HAYKOBUIA JOPOGOK

BuBuaroun panm i mpamu, B. @nemminr 3i
CBOIMH YYHSIMH BUSBIISIIOTH Y IIMX TKaHHHAX CKYII-
YCHHS KJITHH, SIKi IUISTBCS, 1 pOOJISITH BUCHOBOK
Ipo Te, 0 TKAaHUHM Ta OPraHd 3[aTHi A0 pereHe-
pamii rmuIsxoM moiny kiitus [5].

VY 1873 p. A. llnaitnepom [6] Oymu omucani
OCHOBHI eTamd noxity KiIiTHH. B. ®nemminr y
1874-1876 pp. meramnisye 1i eramu [7-9]. Ha mpo-
tuary A. Iluaiinepy [6], skuii moctyiroBas, 1m0
SIIPO MijgmaeThes aedopmarii mij yac po3MHOKEH-
HA KnitiHEA, B. ®IeMMiHT TTOKa3ye, IO CTPYKTYPH
BCEpenrHi spa TpaHC(HOPMYIOTECS B «HUTKHY, SIKi
MOTIM pO3AUIIOTECA Ha ABi rpymu. Lli nBi rpynu
YTBOPIOIOTH OKpPEMi CKYIUYEHHS, Yy SKHUX 3HOBY
3 ABNAETHCS ANEpPHUN Kapkac. Tak, y cTarTi mpo
eMOpioHabHUH PO3BUTOK MPICHOBOAHMUX —MiIii
(romoBHUM YHHOM Anodonta piscinalis)
B. ®aemMMiHT po3Tisgac MOBEMIHKY Ta 3MIHHU sIeEp
mig yac mominy kmituH [8]. Ile Oyno BaxkimBo,
OCKIJTBKH Ha TOH Yac MOITHPEHO0 Oyia JyMKa, Io
MO KIIITHH BiAOyBa€ThCs HUISIXOM IMIPOCTOTO TO-
niny (mpsmoro moainy) [10].

Banprep ®aeMMIHT IEPIIUM IPHITYCTUB, IO
siipa KIIITUH MOXOSATh 3 HIIOTO spa MOoNepeIHIKa
(omnis nucleus e nucleo). Buenuii Biepiie 3micTo-
BHO OITUCYE TOMII KITHH i simep y TBapuH [2]. V
1878-1879-ux pp. B. ®nemminr nyOiikye aBi Bax-
numBi crarti [11, 12]. V nyGnikanii 1889 p. Bukopu-
CTOBYE TEPMiH «HENPSAMHUU sIIEpHUN TOIiT». Bue-
HUI 3ayBaxye, O TpaHCPOpMALlisl SIACPHOTO BMic-
Ty Ma€ BifOyTHCSA A0 3aBEpLICHHS HOTo IMOJIiTY.
Posmenyienss sigpa Ta mpoTOIUIa3MU, SIKE A0 TOIO
Yacy BBa)KaJoCs 3arajbHONPUIHATUM, OyJI0 Ha3Ba-
HO «HpsMUM moniioM siapa». Came B. dnemminr
BBOJMTh TEPMIiH «MiTO3» (rpeil. MIit0S — HUTKA).
Hesaxaroun Ha Te, mo B. Ilnetixep [13] 3ampo-
MOHYBaB Ha3BaTH ILed Tpouec KapiOKiHEe30M,
B. ®neMMiHT BHKOPHCTOBYE TOYHIMIMKA TEPMIiH 1
Ha3UBa€ 3MiHU B SIAPi KapioMiTO30M, IO O3HAYAE
HUTKONOAIOHMH MeTaMopdo3 spa.

MoxnmBo B. ®nemMinT He OyB IEpIIAM J10-
CJIiTHUKOM, SIKMW CIIOCTEpIraB Ta BHUBYAB MITO3,
oJHaK OyB MEPIINM, XTO IPUBEPHYB YBary A0 Xpo-
MOCOM SIK IO BQ)XJIMBUX YacTUH KINTHUHHU. Y XOIi
criocrepexkenHs: B. dineMMiHTr onucye saepHi 3MiHH
IiJ] Yac MOAUTY KIIITUHH 3 BHKOPHCTAHHSM HOBUX
aHimiHOBUX OapBHUKIB [14] Ta 3a3Havae 3MiHy iH-
TEHCUBHOCTI KOJILOPY XPOMOCOM Ha Pi3HUX CTaJlisiX
SIIEpPHOi aKTHBHOCTI. BiH neMoHCTpye OiNsHKU B
KJIITHHI, SKi TOTIMHAIOTH 0a30(iibHI OapBHHUKH i
Ha3uBae X XpOMaTHHOM («3a0apBIOBaHUN MaTepi-
am»). Jleski iHIII He3abapBleHiI CTPYKTypu Oynu
Ha3BaHi axpoMaTHHOM. CTPYKTypy SACPHUX HUTOK
B. ®nemminr HazeaB «Mitoseny. Jluiie 3rogom, y

1888 p. I.Banpaeiiep [15] BBOmUTH TEpMiH
«Chromosomeny («XpoMoCcOMm», IO O3HAYaE He-
¢bapOoBaHi Tiia) 1 BUKOPUCTOBYE I TEPMIH st
MO3HAYEHHS TaK 3BaHUX (IIEPHUX HUTOK Diemmi-
HIa.

B. ®neMMiHT pO3pi3HSIE «IIPOTPECUBHY» Ta
«perpecuBHy» (asu moxiny kmituH. Ilporpecusna
(haza MOYMHAETHCS 3 TIOSBU HUTOK B SIAPI MaTEPHH-
CBKOT KJITHHU 1 IPOJOBKYETHCSA A0 PO3TAITyBaHHS
HHUTOK y LEeHTpi KniTuHH. PerpecuBHa (aza, HaBma-
KM, TIOYMHAETHCS 3 TMOAUTY HUTOK Ha JBI TPYIH i
3aKIHUy€TbCS  TIOBTOPHOIO  MOSIBOIO  JOYIPHIX
snep [2].

CeimueHHsM MaiicTepHocTi B. @nemminra sk
crocTepiraya MOXKHa 3HAWTH y HOTO OIMHMCI Tpo-
¢as3yu, KOIM BiH BKa3ye Ha JIBOJAHLIOIOBICTH XPO-
MaTuHy. AJpKe e HaJ3BHYAWHO BAKKO TOMITHTH
HaBiTh JTOCBITYEHOMY CIIOCTEpiraueBi 3 BUKOPHC-
TaHHAM Cy4YacHOro obnanHaHHA. BapTo BinzHaunTH
Te, o, Xo4a B. ®ieMMiHTy ¥ BOAIoOCs CIocTepira-
TH Ta ONKMCATH OUIBIIYy YacTUHY KJIITHHHOTO IHK-
ay [11, 14], taxi Tepminm, sik mpodasa, meradaza
TaaHadaza HIM HE BUKOPHCTOBYBaIHUCS. IloBemiHKY
XpOMOCOM TiJl 4ac MiTO3y 3 TUBOBUIKHOIO TOYHIC-
TiI0 B. ®nemMminr omnucas B Marepianax 1882 p. mig
nazsoro «Cell substance, nucleus and cell
divisiony [14].

Xoua B. ®aeMMiHr MaB NpaBUIIBHY €10 TO-
ro, 10 Mepeka XPOMAaTHHY B «CHOKIHHOMY» sapi
MEPETBOPIOETLCSI HA HUTKU (XPOMOCOMH) 1 TaKUM
YMHOM 3a0e3reuye Oe3mepepBHICTh SAEPHOTO Ma-
Tepiany, y HpOro He OyIio 3aco0iB Ta 0OJiaHaHHSA,
mo6 nosectH 1e. JIiH3M 00’ €KTHBA HOTO MIKPOCKO-
na OyJH 3 pi3HUM iHAEKCaMH 3aJOMJICHHS, IO NPH-
3BOAMIIO [0 MOPYILICHb, 30KpeMa, XpoMaTHyHa ale-
pauis yacto BimoOpaxkanacs y BUTISIII CTPYKTYPH 3
KOJILOPOBUMH opeojiaMu. KpiM TOro, OCBITIICHHS
OyJso e He AyXKe SICKPaBUM 1 SIKICTh JOCITIIKCHb
3ajJIe)kaay BiJl IHTEHCUBHOCTI JAEHHOro cBiTia. He
3BaKarouu Ha e, MamoHku B. @nemmiHra 4iTko
MMOKa3yIOTh TPaBIIbHI OOpHICH amapaTy BEpeTeHa.
VY 1891 p. B. ®nemminr myomikye crartio [16], B
AKii ONMMCYE 3aJMIIKK BEpeTeHa O MOBHOI'O PO3-
meruieHHs. Bin HazuBae 1ie «Mittelkorpey abo «ce-
pelHS YacTHUHA TUIa» 1 BBAXKAE WOTO MPOTOTHIIOM
KIIITUHHOI IUIACTUHKM Y POCIMHHIN KiiTuHI. Bue-
Hull OyB NepeKOHaHW, M0 HUTKOMOAIOHA CTPYK-
Typa BepeTeHa Moy B MiTO31 BiIIOBiAa€ 3a TpaH-
CIIOpPT HMTOK, ale He 3Mir JoBectH ue. Moro mermi-
KaTHI CIIOCTEPEXEHHS HaJ IOBEIIHKOIO BOJIOKOH
BepeTeHa OyJM MiATBEPIKCHHI Mi3HIIIE eNEeKTPOH-
HOIO MiKPOCKOITI€TO.

B. ®upemMMiHT A0CTiaKyBaB TakOXX TOJSPHE
tinble. {10 cTpykTypy He3aJe:KHO OAMH BiJX OIHO-
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ro gociuigunu E. benenen ta T. bosepi 1 npumycka-
JIF, TII0 BOHA YTBOPIOIOTKLCS 3aHOBO ITiJT 9aC TOMLTY
kmituH. OnmHak, y cBoiii myOmikamii y 1891 p.
B. ®nemminr [17] ogHO3HAYHO MOBOIHUTH, IO 1€
TiTBIlE HE (OPMYETHCS 3aHOBO, a 30epiraerbcs
BITPOJIOBXK YCBOTO KIIITHHHOT'O UKITY.
B. ®nemMinr, 1 mo3HaueHHA 1€l CTPYKTYpH,
BXXHUBa€ TepMiH «Zentralkorpercheny (LIEHTpanbHE
TinbIte) abo «Zentrioly (enrpions) [2].

Came B. ®neMMmiHr BUSBHUB, IO HEMPSMHNA
TIOMIINT 3a3BMYall Ma€ MicIle He JIMIIE Yy CCaBIiB Ta
IHMX XpeOeTHHX, ane i y 6e3xpebeTHUX i MpoTHUc-
TiB. HaykoBelp BCTaHOBUB, IO MiJ] 4ac [[LOTO MPO-
[ecy XpoMaTHH crae HuTKomomioHum. lle mamo
3MOTY TIPOJOBXKHTH TOMAJBINI JOCHIDKEHHS 1
BCTAHOBWTH, IO IIiJ] 4ac CIIEPMATOTeHe3y BiIOy-
BAIOTHLCS JIBa ITOCHTITOBHI, MOP(OJIOTIYHO BiIMiHHI
saepui noginu [18]. B. ®dnemMiHr BBaXaB, IO B
MeTaKiHe3i abo paHille, HUTKH XPOMAaTHHY pPO3Mi-
JSII0ThCA MO3A0BXHBO. BiH TakoXX NMpHUITyCTUB, IO
MOJIOBHHA LBOTO MaTepialy Mpu3HayeHa JJisi oJHi€q
JOYIpHBOI KIITHHH, a JIpyra MOJOBMHA — IS iH-
mroi [2]. Lli mocmipKeHHs 3aKIaid OCHOBY JUISL Jie-
TaJILHOTO BHBYEHHs Meio3y. Kmitunai Gionoru Ta

IUTOTCHETUKN CIIPABEUIMBO BBaXKaroTh Banbrepa
®deMMiHTa TOJOBHUM JOCTITHHKOM MITO3y Ta
Meio3y.

Hocmimkenass xpomocom B. diemminrom i
E. CrpacOyprepoM BHKIHMKAIM 3HA4HI neOaTH Ha-
BKOJIO THTaHHS MPO YHCENHHICTh XPOMOCOM Ta
MOCTIHHICTh iXHBOTO cKiany. JocnmigHWKM BU3HA-
BaJI BaXJIMBICTh XPOMOCOM, OIHAK He OyIio Bimo-
MO, YOMY BOHHU BaXJIMBI Ta Ky (YHKIIIIO BUKOHY-
t0Th. CBoiMU pocmikeHHsmMu B. diaemmiar mpo-
JIEMOHCTPYBaB, IO KiIbKICTb XPOMOCOM B €ITiJiep-
mici camamanapu (puc.) € mocrtiidiHow — 24 [19].
B. ®nemMminr o0paB 00’€KTOM AOCHIKCHHS cala-
MaHIp, OCKUTBKH TXHI XpOMOCOMH BEIIHKi 32 PO3Mi-
poM; po3Mip TeHOMYy (TaIuIOiAHOTO) MOXKe OyTH
npubnu3Ho B 10 paziB OUIbIIMM, HIX Yy JIOAWHH,
OCKINBKH BiH MICTHUTH BEJIMKY KiJIbKiCTh ITOBTOPIO-
Banux JIHK. 3a yacis B. ®ueMminra Benwki K-
THUHU 3 BEIMKHUMHU XPOMOCOMaMU OyJIM OYEBHIHOIO
nmepeBaror. Bemrnki XpoMOCOMH KIIITHH, TaKHX SK
TOHKI emiTeNiajbHi KIITUHH JEeTeHiB TPUTOHA, BU-
SIBHJTUCS HAJ3BUYANHO MPOAYKTHBHUMHU I BH-
BUEHHS cTajaiil mito3y [20, 21].

Puc. KapiokiHeTHYHUI MTO1T KIITHH JTHYHUHKH canaMaHapu, 3a ®iaemminrom (3 opurinany, 1879).
1-10 — moxin emiTenianbHUX KIiTHH; 11 — KiIiTHHA eHa0TENit0; 20 — YepBOHA KPOB’siHA KIIITHHA.
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BaxnmBo, mo 6umbmricts podit B. dremmin-
ra Oynu BukoHaHi 110 Bimkpurts (1900 p.) reHeTnd-
HuX 3akoHiB ['. Mennens. B. ®@aemMMiHr HIYOTO He
3HaB mpo JIHK, sxa Oyna BigkpuTa Sk HyKJI€OTHIHA
nociigoBHICTE ¥ 1869 p. 6ioximikom @. Mimepom,
i Habararo mi3HilIe iNeHTU(IKOBaHA SK TEHETHY-
Huit matepian O. Esepi [22].

Hocnimkennss B. @iaeMMiHra majid MomToOBX
JI0 PO3BUTKY Pi3HMX HAYKOBHX HAIpPSMKiB, a came:
TOCITIKEHHS MIiTO3y Ta Horo (a3; BUBYCHHS Oymo-
BH XpOMOCOM Ta ixHix (yHKIiH. [loeqHanHs 3HaHB
PO MITO3 13 CEJCKI[IMHUMH JOCITIKSHHIMH Ta
MEHJICTIBCHKOIO CITATKOBICTIO 3YMOBHIJIN PO3BHUTOK
TCHETHKH Ta IMUTOTEHETHUKH, SKi, Y CBOIO Hepry,
MPUBEIU JI0 TOTIMOJICHHS JIOCII/PKEHHS TCHIB,
PO3BHTKY TCHETHUYHOI Teparii, BABYCHHSI MyTaIliii-
HUX TPOIIeciB 1 po3mu(ppyBaHHS TEHETUYHOTO KO-
Iy, TIOSICHEHHSI «HEKOHTPOJILOBAHOT0» POCTY PaKo-
BHUX KIITHH Ta PETYJAIii KITHHHOTO IMKIY. Jloc-
nmimkeHdas B. ®diemMmiHra TaKoX OIMOCEPEIKOBAHO
MPUBENN 0 BUBUSHHS 3apOrpaMOBaHOIl KIITHHHOI
CMEPTi, SIKa TMOYMHAETHCS 3 PI3KUX 3MIH y SACpHIN
CTPYKTYpi 1 perynsauii kiaiTmHHOTO nMKIy. Hayko-

References

Lo

Buii kaHan (Science Channel) nasgaB Bimkputts B.
®dnemMMiHTa PO MiTO3 i XpoMocoMu oaHuM i3 100
HaMBaXJIMBIIINX HAYKOBHX BiJKPHUTTIB YCiX 4aciB i
onHuM i3 10 HaBaXKITMBIMIMX BITKPUTTIB Y KIITHH-
Hiit Oionorii [23]. Im’s Banbrepa ®nemminra Biia-
HOBaHO MeJnaiuTi0 HiMenbKkoro ToBapucTBa KIIiTHH-
Hoi  Oiomorii  (Deutsche  Gesellschaft  fiir
Zellbiologie) [24].

BucnoBku. Banbrep ®nemminr — Bigomuii
HIMELBKHI 010JI0T, aHATOM, OCHOBOIIOJOKHHUK I[H-
ToreHeTHKH. Ha moyaTkoBuxX eramax HayKOBOI Hif-
JIBHOCTI nochimkeHHs B. dnemMinra crocyBamucs
B OCHOBHOMY TiCTOJIOTIi Ta aHAaTOMii, a TAKOX PO3-
POOKHM TiCTOJOTIYHUX METOAIB (hikcamii MIKpOCKO-
niyHuX npenapatis. [IpoTe, OCHOBHI mparli BYEHOTO
MIPUCBSYCHI JOCTIIHKEHHIO TOMUTY KIITHH Ta PO3-
MOJIITY XpOMOCOM B JIOUIpHIX snapax. Bin mepiim
BBiB MTOHSATTSI «MITO3», IKHI BUBUAB y 3a0apBICHUX
mpenaparax, BHKOPUCTOBYIOUH, K HKepeo 0iojo-
TIYHOTO MaTepiay emiTemiaibHi KIITHHU cajaMaH-
IOpu. Pesyneratn nocmimkeHHs B. @nemminra cra-
JIX OCHOBOIO JUTSI PO3BUTKY KIIITHHHOI 010JIOTi1 Ta ii
rany3eu.

Karatieieva O. I. Tsytohenetyka: kurs lektsii. Mykolaiv: MNAU, 2014. 119 s. [in Ukrainian]

2. Paweletz N. Walther Flemming: pioneer of mitosis research. Nat. Rev. Mol. Cell. Biol. 2001. Jan. 2(1). P. 72-75. doi:

10.1038/35048077.

3. Flemming W. Uber das E. Hermannsche Kernfirbungsverfahren. Arch. mikrosk. Anat. 1881. \Vol. 19. P. 317-330.
4, Flemming W. Uber die Wirkung von Chrom-Osmium-Essigsiure auf Zellkerne. Arch. mikrosk. Anat. 1895. Vol. 45. P. 162—

166.

5. Flemming W. Studien {iber Regeneration der Gewebe. Aus dem Anatomischen Institut Kiel. Bonn, 1885. P. 4-22, 23-42, 60—

65, 76-102.

o

Schneider A. Untersuchungen iiber Plathelminthen. Jahrb. Oberhess. Ges. Naturwiss. Heilk. 1873. Vol. 14. P. 69-81.

7. Flemming W. Uber die ersten Entwicklungserscheinungen am Ei der Teichmuschel. Arch. Mikrosk. Anat. 1874. Vol. 10.

P. 257-292.

= © ©

Flemming W. Studien in der Entwicklungsgeschichte der Najaden. Sitzungsber. Kaiserl. Akad. Wiss. 1875. Vol. 71. P. 81-212.
Flemming W. Beobachtungen iiber die Beschaffenheit des Zellkerns. Arch. mikrosk. Anat. 1876. Vol. 13. P. 693-717.
0. Hardy P. A., Zacharias H. Walther Flemming on histology in medicine 1878: A newly discovered letter to his father. Annals of

Anatomy — Anatomischer Anzeiger. 2009. Vol. 191, Issue 2. P. 171-185. doi: 10.1016/j.aanat.2009.01.002.
11.  Flemming W. Zur Kenntnis der Zelle und ihrer Theilungs-Erscheinungen. Schr. naturwiss. Verein Schleswig-Holstein. 1878.

Vol. 3. P. 23-27.

12. Flemming W. Ueber das Verhalten des Kerns bei der Zellteilung und tiber die Bedeutung mehrkerniger Zellen. Arch. Pathol.

Anat. 1879. Vol. 77. P. 1-28.

13.  Schleicher W. Die Knorpelzellteilung. Ein Beitrag zur Lehre der Teilung von Gewebszellen. Arch. Mikrosk. Anat. 1879. Vol.

16. P. 248-300.

14.  Flemming W. Zellsubstanz, Kern und Zelltheilung. Leipzig: Verlag von F.C. VVogel, 1882. 424 p.
15.  Waldeyer H. W. Uber Karyokinese und ihre Beziehungen zu den Befruchtungsvorgéngen. Arch. Mikrosk. Anat. 1888. Vol. 32.

P. 1-22.

16. Flemming W. Neue Beitrdge zur Kenntnis der Zelle. Arch. Mikrosk. Anat. 1891. Vol. 37. P. 685-751.

17. Flemming W. Attraktionssphiren und Zentralkdrperchen in Gewebsund Wanderzellen. Anat. Anz. 1891a. Vol. 6. P. 78-86.

18. Flemming W. Neue Beitrige zur Kenntnis der Zelle. Arch. Mikr. Anat. 1887. Vol. 29. P. 389-463.

19.  Wilson J. W. The Search for Human Chromosomes: A History of Discovery. Springer International Publishing, 2015. 179 p.

doi 10.1007/978-3-319-26336-6.

20. Rieder C. L., Hard R. Newt lung epithelial cells: Cultivation, use, and advantages for biomedical research. Int. Rev. Cytol.

1990. Vol. 122. P. 153-220.

21. Mitsuhiro Ya. The Role of Model Organisms in the History of Mitosis Research. Cold Spring Harb Perspect Biol. 2014.

Vol. 6. P. a015768. doi: 10.1101/cshperspect.a015768.

ISSN 2415-3826 (Online), ISSN 2219-3782 (Print). daktopu excriepymeHTansHoi eBorntoLii opraHiamie 2023. Tom 33 11


https://www.sciencedirect.com/journal/annals-of-anatomy-anatomischer-anzeiger
https://www.sciencedirect.com/journal/annals-of-anatomy-anatomischer-anzeiger
file:///C:/Users/admin/Downloads/Vol.%20191,%20Issue%202
https://doi.org/10.1016/j.aanat.2009.01.002

Maiioposa O. F0., Mpokor’'sk M. 3., Miwyk H. ., 3arpuuyk O. M., Mpuuak 1. P., Opo6uk H. M

22. Avery O. T., Macleod C. M., McCarty M. Studies on the chemical nature of the substance inducing transformation of
pneumococcal types: Induction of transformation by a desoxyribonucleic acid fraction isolated from pneumococcus type I1I. J.
Exp. Med. 1944. Vol. 79. P. 137-158.

23. Science, Carnegie (28 March 2005)."100 Greatest Discoveries: Carnegie Institution for Science". carnegiescience.edu.
Retrieved 10 June 2016.

24. “Zellbiologie.de / Scientific awards". zellbiologie.de. Retrieved 10 June 2016.

MAYOROVA O. YU., PROKOPIAK M. Z.!, MISHCHUK N. Y., ZAGRYCHUK O. M2, HRYTSAK L. R},
DROBYK N. M. 1!

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine, 46001, Ternopil,

M. Kryvonosa str., 2

2], Horbachevsky Ternopil National Medical University, Ukraine, 46001, Ternopil, Maidan Voli, 1

WALTHER FLEMMING: LIFE PATH AND SCIENTIFIC LEGACY

The main stages of Walther Flemming life and activity are considered in the article. Walther Flemming (21.04.1843—
4.08.1905) is German biologist, anatomist, one of the most famous histologists of the 19th century and the founder of
cytogenetics. He studied medicine at four famous universities of the German Empire — in Géttingen, Tiibingen, Berlin
and Rostock. After defending his thesis, in 1868 he started teaching anatomy and histology at Wiirzburg, Amsterdam
and Rostock universities, Germany and Charles Ferdinand University, the Czech Republic. During the last 25 years of
his life, he was a professor of anatomy at the Christian Albrecht University in Kiel, Germany and headed one of its
departments — the anatomical institute.

At the beginning of W. Flemming scientific activity, his research mostly concerned histology and anatomy, as
well as the development of histological methods and fixation of microscopic specimens. However, the main works of
the scientist are devoted to study cell division process and the chromosomes distribution in daughter nuclei. He firstly
introduced the concept of “mitosis”, which he studied on stained microscopic preparations, using salamander epithelial
cells as a source of biological material. W. Flemming described the processes in the nucleus, distinguished “progres-
sive” and “regressive” phases of cell division. He demonstrated that the cells contain areas that absorb basophilic dyes.
These areas were later called chromatin; other structures remained unstained under such conditions and were therefore
called achromatin. W. Flemming studied the structure and functions of the spindle during cell division, and he also
studied the polar structure, which he called centriole. The scientist found that indirect division usually occurs not only
in vertebrates, but also in invertebrates and protists. He established that two successive, morphologically distinct divi-
sions of nuclear occur during spermatogenesis, resulting in the division of chromatin into two daughter cells. Thus, W.
Flemming’s research contributed to the development of cell biology and its branches.

Key words:Walther Flemming, historical personality, cytogenetics, mitosis, chromatin.
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