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IHHEPE/IMOBA

Cepen Oaratbox BIJOMHUX MAisi4iB, BATOMHUII BHECOK SKHX y PO3BHTOK CBITOBOI
Ta BITYM3HSIHOI HAYKH 1 MEUIIMHU € HEOIIHCHHUM, BOKJIMBE MICIIE ITOCIIal0Th IMEHA,
AK1 Ha3aBXIW 3aKkapOyBajucs B TaM’sTi HAIIOi ICTOpil Ta BIOPOAOBXK CTONIThH
MPOJOBKYIOTh TBOPUTH 1i BCECBITHIO CIIaBY.

Jlo Takux BENMYHUX BUCHUX HAIECKUTH iM’sl pyHIaTOpa JIbBIBCHKOI HAYKOBOI
mkonu (¢izioaoriB mpodecopa, oprasizatropa Ta KepiBHHKa Kadeapu ¢izioiorii,
JeKaHa MEJIUYHOro (JIIKapchKoro) (hakyJbTeTy, peKTopa, mpopekropa JIbBIBCHKOTO
yHiBepcuteTry Anonbpa beka. B i#oro ocoOHMCTOCTI BMUIO TNO€JHAHI BHCOKHMA
npodecioHani3M Ta BJacHI YECHOTH, BEJIMKWNA 1HTEIEKTyaJbHUM MOTEHIal Ta
KyJbTYpPHI ¥ MOpaibH1 AKOCTi. JKUTTEBUN Ta TBOPYMM IUIAX BHU3HAYHOTO HAYKOBIIS
TICHO TIOB SI3aHUK 3 ICHYBaHHSIM, PO3BUTKOM 1 po3naaoM [anuumHu, mo B
TEMEpIHI 4Yac 3HaXOAUThCS B MeEXax JBOX JepkaB Ykpainu Tta Ilombmmi, Ta
HA3aBXJIU 3aJUIIUTBCS 3pa3KoM IS HACHAyBaHHS Ta TiIHUM MPHUKIAJIOM
CaMOBI/IJIAHOCT1 CBOTH CITpaBi JJisl HAILIAJIKIB.

HaykoBa crianmuna npod. Anonbda beka — 11e Baromuii BHECOK Y JIOCATHCHHS
BITYM3HSHOI Ta CBITOBOI HAaykKu 1 MeAuIMHU. HampsMkamu #HOro HayKoBUX
JOCIIKEHb Oyl HeWpoQ1310J10Tisl, BIH OAWH 13 MEPIIMX OMpaItoBaB O10€IeKTPUYHI
meroau pociipkeHHs [IHC, mo cramu miarpyHTsM s enekTpoeHiedanorpadii,
OMKCaB CIOHTaHHY O10€JEKTPUYHY aKTUBHICTh MO3KY Ta CEHCOPHY JE€CUHXPOHI3ALII0
MO3KY; a TakoX (i310J10Tisi CEHCOPHHMX CHCTEM, CEpIIEBO-CYJIWHHOI, TpPaBHOI Ta
BUJIUIBHOI ~ cucTeM; icTopis  (iziosorii. Aponed bek Bmamo moeaHyBaB
eKCIIEpUMEHTAJIbHI Ta KJIHIYHI  JIOCHIPKEHHS, TpalfoBaB HaJ PO3POOKOIO
SeKCIICPUMEHTAJIbHOI ~ MOJIeNIl  eImyiencii, cTaB  3aCHOBHUKOM  JIBBIBCHKOIO
¢i3ios0oriuHOrO TOoBapucTBa Ta IHCTUTYTY (i3ionorii. HaykoBuii 1opoOOK BUEHOIO
ckiagae 180 HayKoBHX Tparlb, SKi OMyOJIKOBaHI Yy TOTOYACHUX HAWMPECTUKHIIINX
KypHaslax €Bponu, IpUUOMY 4YacTO M Ha MepHux cTopiHkax BumaHHs. Cepen HUX
TaKOX € MIIPYYHUK 3 (i310JI0T1i JIOJUHU Y ABOX TOMax (/IBa BUJIAHHS), IKUW CTaB
A00pUM JKEpesioM 3HaHb Jid 0araThbOX IMOKOJIHb CTyAeHTIB-MeaukiB. [Ipodecop

Anonsd bexk kepyBaB HAayKOBMMHM JOCHIDKEHHSMHM 0araThOX  KIJIIHIIHUCTIB



JIpBiBChKOTO yHIBepcuTeTy. Bin OyB 4y 10BUM Ie1arorom, BUHATKOBOIO JIFOJJUHOIO Ta
€KCTPAOpIMHAPHUM BUCHUM.

BignomenHs 10 HaykoBoro qopo0ky Anoinbda beka 3MiHIOBaIOCH Bij 3a0yTTS
710 BU3HaHHS. Benuke 3HaueHHS A MOMYJsSpU3alii HAyKOBOI CHAIIMHUA BUYEHOTO
3pobuia BujaTHA HEHpodi310JI0T, EKCIEPT 3 eNEKTPO(i310J0TIYHUX JOCTIIKEHb Ta
icTopii He#podiziomnorii, mpodpecop M. A. brmaxwse (M. A. Burniston Brazier) 3
[acturyty mo3ky Kamidopniiicekoro yniBepcutety Jloc-Anmkenecy (CILA), saxa y
1973 p. mepekiana JOKTOPChKY nauceprarito A. beka Ha aHIIHCbKy MOBY Ta
JOCHIIWIIAa TPIOPUTETHICTh, OPUTIHAIBHICTh Ta 3HAYCHHS HOTrO MOCHIIKEHb s
CTBOpEHHs enekTpoeHiedanorpadii. Lleit daxrt cnpuss nomymnsipusaiii 171eii BYUSHOTO
y BCbOMY CBITI, PO IO CBIAYUTH BU3HAYAJIbLHUNM XapakTep JAociimkeHb A. beka 1
MIATBEPAKYETHCS BUCOKUM 1HJEKCOM LIMTYBAaHHS HOro poOIT B HAIl 4Yac 3a JAHUMHU
cydacHol HaykoBoMmeTpuuHOi miardopmu Scopus i Google Scholar, mo onparnpoBye
naui juie 3 1996 p.

VY ciuni 2013 p. cBiToBa Ta BiTYM3HSHA MeIUYHa Tpomajaa BiazHaumma 150-
pludsi BiJ JHS HApOJKEHHS Ili€l HemepeciuHoi ocobuctocti. HaykoBa 0i0mioTeka
JIbBIBCHKOTO HAI[IOHAJIBHOTO MEAMYHOrO yHiBepcuTeTy iMeHl [lanuna Iamuibkoro
npueaHanIacs 10 M€l BU3HAYHOT MO/Ii1 CTBOPEHHAM 0100101i0TpadiyHOr0 moKaKurKa.

HaykoBi mpami npod. Anonbda beka, penpe3eHTOBaHI B TMOKaXKYHUKY,
OXOILTIOOTH nepiof 3 1888 mo 1935 pp. Ta npaiii, omyOIikoBaH1 Micis KOO0 CMEPTI.

OxpeMyuMH pO3JAUIaMH TIOJAHO TEpPEeNiK pereH3ii Ha HayKoBi myOmikarii
Anonbda beka, Oi0miorpadiyHi JaHi Ta CIOMUHU IMPO HBOTO, a TaKOX OKPEMO
IpecTaBiIeHa HOro HayKoOBO-BUKIIAJaIbKa AisIbHICTh Y JIbBIBCHKOMY YHIBEPCUTETI.
VYci marepianm po3TalioBaHl y XPOHOJOTIYHOMY TOPSZIKY, @ B MEXaX POKiB — B
angasiTHOMy. BinOuTku mnpanb 3 >KypHaliB, sIKI BUHIUIM OKPEMHM BHJIAHHAM,
MOTAOTHCS Y TOKAXKUUKY 0€3 MOPSAKOBOTO HOMEpa Ta BUAUICHI KypcuBoM. [lo3wuirii,
HE YTOUHEHI yKJ1ajauamu Ha ,,de visu®, mo3HaueHi «*y.

BunganHs 3a CBO€I0 MOBHOTOIO HE € BHYEPIHUM Ta B MOAAIBIIOMY, IO

MOXJIMBOCTI ~ 3HAXO/KCHHS  HOBHX  MarepiamiB, Oyae  JOTOBHIOBATHCS.



bibmiorpadiunnii onuc 3M1HCHEHO HAa OCHOBI YMHHOTO B YKpaiHi CTaHIAPTY
JNCTY I'OCT 7.1:2006, B omnuci B)KUTO 3arajdbHONPUAHATI CKOPOUEHHSI CIIIB.

[Ipy miAroToBIll BUJAHHS BUKOPUCTOBYBAIKCS apXiBHI W My3eHHI JOKYMEHTH
Ta Martepianu 3 6i0miorek kadempu HopmanbHOi ¢iziororii JIHMY imeni Jlanuna
[anuipkoro (3as. kageopu — unen-xkop. HAMH Ykpainu npodh. I'scecoyvruii M.P.),
kadeapu ¢izionorii SAreuioHCEKOTO YHIBEPCUTETY (Kepienux kageopu — npog. T.
Borcozoscuruil), BIUIUTY crieliadbHUX KoOJeKin (kepienux — K. @panyikoscoka, JI.
Tonimanceka-Llepewiko)  BapmaBcbkoi — HEHTPaIbHOI  MEIUYHOI  0i0IIOTEKH
(Oupexmop — 0-p. B. I'epmassix), konekii nokymenTis Mary Agnes Burniston Brazier
BIJUTUTY 1CTOpIi Ta cHeliadbHUX KOJEKIiN (xepignux — P. [{xconcon) 610m0TeKH
Kamdopmniiicekoro yniBepcutety Jloc-Anmxeneca (UCLA, California, USA), a
Takox BeO-pecypc http://scholar.google.com/. Bucnosmtoemo BASYHICTH 32 IOMTOMOTY
Ta OMPAIIOBAaHHS HAYKOBUX MaTEpialliB KOJHUIIHINA CTYyICHTII METUYHOTO (QaKyIbTETY
JIHMY, a B TenepimHiii yac BapmaBcbkoro meaudHoro yHiBepcutety llayini
Jlewiko.

ABTOpM TOKaX4WKa IMUPO BASYHI Jupektopy HaykoBoi 06106mi0Texn
JIBBIBCHKOI'O HAIIOHAJBLHOTO YHIBEpCUTETY iMeH1 IBana ®PpaHka K.1.H. 1o1eHTy B. O.
KwmeTio 3a miHy croiBmpaiio Ta HaJlaHy MOKIIMBICTBH OIpAIIOBaHHS MarepiaiiB 3
donais HaykoBoi 0i0mioTeku JIHY imeni I. @panka. OcobiuBy MOMSIKY CKJIaTa€EMO
3aBiJyBady BIJILTy HAYKOBOIO pefaryBaHHs Ta BugaBHu4oi cnpasu JIHHBY im. B.
Credanuka M. O. IloHomapenko 3a ¢axoBy KOHCYJbTAIllI0 MPU MIATOTOBIN Ta
yHOPSAAKYBaHHI MaTepialiB MOKAKYUKA.

[Tokaxxymk aapecoBaHO BUYCHHUM, HAYKOBI[IM, MEIUKaM Ta BCIM, XTO

I[IKaBUTHCS 1CTOPIEI0 BITYM3HIHOT MEIUITMHH.



OCHOBHI JATH KUTTA TA AIAJTBHOCTI

AJOJIb®A BEKA

1 ciunsa 1863 p.

Haponuscs y M. Kpakosi, sike Ha TOH 9ac BXOAMIIO A0 CKIIATy
ONHIE€T 3 TPOBIHIINA ABCTpO-Yropchbkoi immepii (menep
Tonvwa), y epeiicekiin poauni nekaps [llai Jlasuga beka i
I'yctaBu 3 nomy Mromep.

1884 p.

bruckyde 3akingye rimaasito Cssitoro fAneka y m. Kpakosi ta
BCTyNae Ha MEpPIIMA Kypc MEAUYHOro  (hakymbTeTy
SIremtoHCBEKOTO YHIBepcHTeTY (M. Kpakie).

1884-1890 pp.

HaBuaetbcs Ha MenuuHoMy (akynbTeTi SAreuioHChKOro
YHIBEPCUTETY.

1886 p.

Po3snounnae HaykoBy [isibHICTh. [lpamtoe Ha kadenpi
(1310510111  ATEIITOHCHKOTO YHIBEPCUTETY M1 KEPIBHULITBOM
BIJIOMOT0 MOJIbCbKOTO (pizionora Hamoneona [{uOynbcbkoro.

1889-1894 pp.

Acucrent kadeapu dizionorii AreJnoHCbKOro YHIBEPCHUTETY.

1891 p.

3axUCTUB JIOKTOPCHKY JucepTalilo Ha TeMy "Buznauenwus
JloKanizayii 8 20106HOMY I CHUHHOMY MO3KY 3a OONOMO2010
enexmpuunux seuw” [Oznaczenie lokalizacyi w mozgu i
rdzeniu za pomocg zjawisk elektrycznych].(HaykoBwii
kepiBHUK Tipod. H. [{uGynbcbkuit).

1894 p.

3axuctuB Venia legendi (rabGimitaris) 3 ¢i3iosorii Ha TeMy
«3MIHU KDOBOHOCHO20 MUCKY ) CYOUHAXY.

1894-1895 pp.

HoueHT kadenpu ¢izionorii AreloHCHKOTO YHIBEPCUTETY.

1895 p. [lpusznauenuit 3 28 TpaBHs 1895 p. Hag3BUUYAHUM
npodecopom  (Dizionorii  BIAHOBJIEHOTO  JIIKAPCHKOTO
dakynbTeTy JIbBIBCHKOTO YHIBEPCUTETY.

1895 p. ITepma nexmis 3 ¢izionorii Ha Temy "Kummesi ssuwa ma

(29 s1coemus)

cnocoou ix Oocniodcenns” (O zjawiskach zyciowych i
sposobach ich badania).

1897 p.

Bin 26 Oepe3nss 1987 p. oTpuMaB 3BaHHA 3BUYANHOIO
npodecopa ¢13iomorii  JIbBIBCHKOTO YHIBEPCUTETY.
OpranizyBaB JIbBiBchbke  (hi310JIOTIYHE TOBApUCTBO Ta
[HCTUTYT (hi3i0IOTTi.

1901 p.

[Ipe3unent JIbBIBCHKOTO J1KaPCHKOIO TOBAPUCTBRA.




1904-1905 pp.,
1916-1917 pp.

Jlexan MenuyHOro (hakynbTeTy JIbBIBCHKOTO YHIBEPCUTETY.

1913-1914 pp.

PexTop JIBBIBCHKOTO YHIBEPCUTETY.

1914-1915 pp.

[TpopekTop JIbBIBCHKOTO yHIBEpCUTETY, a 3 cepmHs 1914 p.
MpU3HAYEHUH  aKaJeMIiYHUM  CEHATOM  YHIBEPCUTETY
PEKTOPOM.

1915 p.

CmiBaBTop migpyyHuka «@Di310JI0TisI TIOJUHI» Y ABOX TOMax
JUTS CTYZICHTIB-METUKIB.

1915-1916 pp.

VY Hiu 3 19 Ha 20 yepBHs 1915 p. apemTtoBaHuii OKyIaliifHO0
pOCIiiiCbKOIO Biaio0 Ta BuBe3deHuil 10 Kuesa, ne mepedyBas
1o KiHis 1916 p.

1917 p.

[TouecHwmii unen nikapchbkux ToBapuct Kpakosa, BibHioca
ta [Ipupoanudoi akanemii y Kpakosi.

1922-1923 pp.,
1925-1926 pp.

Uwurae JekIii Ta mapajaeiabHO MPOBOAUTH MPAKTUYHI 3aHATTS 3
Kypcy  ¢iziomorii Ha  kadenmpi  Pizionorii  TBapuH
Berepunapnoi akanemii y JIbBOBI.

1924 p. 3a penakiii A. beka BUXOIHWTH Yy CBIT JApyre JOIOBHEHE
BUJIaHHS MIIPYYHUKA 3 (P1310JI0T1i y IBOX TOMaX.

1932 p. [Tepenae kadenpy ¢izi0y0rii CBOEMY YUHEBI Ta MOCTIAOBHUKY
npodecopy Bikropy TuXOBCBKOMY, SIKM MPOJOBXKYE HOro
HAYKOBI JOCIIJKEHHS.

1935 p. [TouecHuii npodecop JIbBIBCHKOTO YHIBEPCUTETY.

1942 p. TpariuHo MIMIOB 3 JKUTTS IMiJI 4Yac HAIMCTCHKOI OKYymarlii

JIbBOBA.




Lo 225-piuus JIbeiecvko20 HAYIOHATLHO20 MEOUUHO20 YHIBEPCUMEmY

HInsixeTHiCTH y HAYIi TA KUTTI:
nam’qati pyHaaTopa JbBiBCbKOI (i3i010TIYHOI IIKOJIU
npodgecopa Anoanda beka *

. 1 2 <1
Oxkcana 3asauxiecoka, Aumon Kyenen®, Meuucnas I dcecoyvruii

! Kadenpa HopmansHoi (izionorii JIbBIBCHKOT0 HAIlIOHAIEHOTO MEIUYHOTO YHIBEPCUTETY,
2Department of Biological Psychology, Donders Centre for Cognition, Radboud University
Nijmegen

«IIpupooa npuxosye 6 cobi uucienHi Heni3HaHi MaeMHUYI.
s nayku b6atidysce uu 00Ha 3 MAKUX MAEMHUYb OyOe 3amosuyeamucy camoro Ilpupoooro,
yy... iMnepcokoio axkademicto Hayk y Biowui. Ilpiopumem ioxpumms Hanexlcums... momy,
xmo 31amae cexpem nevyamxu IIpupoou i ne noknas 1o2o nio iHuLy...»
0-p Adonvg bex, Kpaxis, 9 epyons 1890 p.

Ili myapi cnoBa n-pa Anonbda beka (1.01.1863 — ? 08.1942), ¢ynmatopa JbBIBCHKOT
HayKoBOi HIKOJM (Pi310JI0TiB, HE3BaXKAOUM HA 4Yac, L0 PO3JUISLE HAc, JIMIIAOTHCS aKTyaJbHUMH,
Ha/3BUYAiHO Onm3bkuMu 1 3po3ymimumu y XXI cromitti [8]. Opranizarop kadenpu ¢izionorii
mikapcekoro Biamimy (1895 p.), mioHep y po3poOIli Ta BAOCKOHAJIEHHI eNeKTPOo(]i3ioNoriyHuX
METOJIIB BUBYEHHS KOpPU TOJOBHOrO MO3KYy mpodeccop Anonb(d bex HanexuTb A0 KOropTH
BUJATHUX y4eHUX JIbBIBCHKOTO MEIMYHOTO yHiBepcUTeTy [3], 110 BIPOAOBXK 225 pOKiB TBOPSTH
oMy BCeCBITHIO ciaBy. JKUTTE€BUH 1 HAyKOBUM IIJISX YYEHOTO, AOJS SKOrO TICHO IMOB'A3aHa 3
ictopieto ['ammuunn, a came 3 KpakoBom Ta JIbBOBOM, €BOJIOLIEI0 HAYKOBOI JYMKH, € 3Pa3KoM
HAyKOBOI Ta )KUTTEBOI LUISIXETHOCTI JUIsl Cy4aCHUKIB.

ITpodecop A. bek — pextop JIbBiBcbkoro yHiBepcutery y 1912/13 ta 1914/15 pp., wien
ITonbsebkoi akangemii Hayk 3 1913 p., mouecHuil mpodecop JTIKapchbKOro BAJILTY, SIKUI 3aUIINB
HaykoBHH nopoOok y 180 myOiikamisix Ta BUCTyIax, Tpu4yl HOMiHYBaBcs Ha HoOGeniBchKy npemito
(1905, 1908, 1911 pp.), OyB eKCTpaOpAMHAPHUM YYEHHUM, UYJAOBUM I€JaroroM i BUHITKOBOIO
moguHowo. LI Tpum acmekTM HOro OCOOMCTOCTI € HacliIKOM TapMOHII MIX BEJIUKUM
IHTENIeKTyaIbHUM MOTEHIIaJIoM, KYJIbTYpHMMH 1 MOPAJIbHUMH SIKOCTAMHU. ITHOpYBaHHS UM
HEJIOOIIHIOBAHHS HAJIC)KHOTO MICISI BYCHOTO, KM BiJIBAYKHO MPOHUKAB y HEMi3HaHI TaEMHHIII
PUPOJH, pOOMB HAYKOB1 BIAKPUTTS 1 BIACHOPYY BTUIIOBAB iX y TEXHIUHI HOBUHKH, 3aXMIIAI0UU
BHCOKI 17IeaJTi TOCJTIJPKEHB, € CIIPOOOTO 130F0BaHHS HOTO BiJl CKApOHUIIl CBITOBOI HAYKH.

Anonsd bex HapoauBcs y Kpakosi y poauni nekapsi, mpoTe 31 crorafiiB A. 3aKkIIeBCbKOTO
(1975 p.) nmoBimyemoch, 1o «mpodecop bex moxoawB i3 3aMOXHOI POAWMHU TLTiI()YBATLHHUKIB
JiaMaHTiB, KilbKa TOKOMNiHb K0T Memkanu B Awmcrepmami» [11]. ITlpupogHa 3miGHICTB i
HaIoJICTIMBICTh BU3HAYMJIA MOTO MPHUCTpAacTh A0 HaBuyaHHsA. Y 1884 p. Amonbd bex Omuckyde
3aKiHYMB HaBYaHHS B TiMHa3ii cBATOT AHHM ¥ BCTYNUB Ha MeIWYHUN (DaKylIbTeT SAremtoHChKOro
yuiBepcutery (1888-1890). 3amikaBuBimch (yHIAMEHTATBHUMH HayKaMH, BIH PO3MOYHHAE
MpaLIOBAaTH Y HAyKOBIiH 1abopatopii Biomoro diziosnora npodecopa H. Llubynascbkoro.

HayxoBuii 1e010T BiAOyBCS y CTYJI€HTChKI POKHU 1 OYB MPUCBIYEHUH €JIeKTPOPi310I0TTUHUM
JOCIIJKEHHSIM HEpPBOBOI CHUCTEMH, IO peajizyBaBcsi y myOmikamii B 1888 p. mpami «IIpo
MOApa3HEHHsI PI3HUX MICIIb HEpPBa», sKa MPUHECTAa BU3HAHHS CEpe] HAyKOBIIIB 1 Haropoay Bia
SIrenyIoHCHKOTO YHIBEPCHUTETY.

* Excnepumenmanvia ma KiiHiuna ¢izionoeis i 6ioximisn. — 2009. — Ne 3. — C. 103-109.
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VY Hill eKcriepUMEeHTATbHUM IUIIXOM bek oOrpyHTyBaB, 110 B HEMOLIKOHKEHUX HEPBOBHX
BOJIOKHAX 30Yy/UIMBICTh € OJHAKOBOI  B3JIOBX IIUIICHOTO HEpBA, M0 CYMNEPEUUIIO
3araJibHONIPUUHATIN y TOW 4ac «IaBuHHIN Teopii» Dmrorepa [2]. ¥V 1890 p. bek myOiikye mpaiito
«Die Bestimmung der Localisation des Gehirn- und Ruckenmarksfunctionen vermittelst der
electrischen Erscheinungen" y HaiiBinomimoMy €eBporeicbkoMy (i3i0J0Tri9YHOMY YacoOIuUCi
"Centralblatt fiir Physiologie* (puc. 1), mo mnpucBsiYeHa OMUCY CHOHTAHHOI Ta BHUKJIMKAHOI
010€JeKTPUYHOI aKTUBHOCTI KOPH TOJIOBHOTO MO3KY CO0aK 1 KpOJiB Ta JOCHIIKCHHIO (peHOMEHa,
B1JIOMOTO Ternep y ¢izionorii SIK JIECUHXPOHI3aITis.
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Originalmittheilungen.
Die Bestimmung der Localisation der Gehirn- und

Riickenmarksfunctionen vermittelst der elektrischen
Erscheinungen.

Von Dr. A. Beck,

Assistenten der Physiologie an der Jagellonischen Universitit zu Krakau.

(Ausfithrlich in polnischer Sprache in den Abhandlungen der Akademie
d. Wissenseh. in Krakau, XXI.)

(Der Redaction zugegangen den 20. October 1890.)

" Im Studium der Localisation der Hirn- und Riickenmarkfunctionen

i ist noch lange nicht das letzte Wort gesprochen worden. Noch stehen

§ sich in der Physiologie zwei Parteien gegeniiber, von denen die eine

: eine Localisation annimmt, die andere die Existenz derselben bestreitet,

Wenn schon die Existenz der* Localisation iberhaupt fiir Viele keine
Centralblatt fiir Physiologie. 39

Puc. 1. Tumynvha cmopinka natieaxcausiuioi nyonixayii A. Bexa y "Centralblatt fiir Physiologie (1890).

[Is poGora 27-mTHHOrO HAYKOBLS MPHUBEPTAE yBAary TOTOYACHUX MPOBIAHUX (Pi310JI0TIB
Himeuunnu, ®@panuii Ta Benukobputanii. OTpuMani pe3ynpratu beka BUKITUKaNIN KBaBy AMCKYCIIO
y HalBIIOMINIUX MEIUYHUX YACOTHUCAX, 10 MIPU3BEIIO J0 MOSBH K MPUXUIBHUKIB, TaK 1 OTIOHEHTIB
MoJI010T0 BYeHOro. 30KpeMa, HamaranHs Ernst Fleischl v. Marxov (1891p.) 3 Bians cripoctyBaTu
MPIOPUTETHICTh JAOCHIKEeHb beka, Haroiomyroud Ha CBOIX HEONyOJNIKOBaHUX JaHUX YU
MaJIOBIIOMUX eKcnepuMeHTax KaToHa uepe3 HENoOMyJspHICTh y TOW Yac aHTTIHCHKOI MOBH Yy
HayKOBOMY CEpellOBUIIll, OyiIM BMIJIO Ta JUIUIOMAaTHYHO apryMeHTOBaH1 bekoM mia vac >kBaBOTO
nmuctyBaHHA Ha ctopinkax «Centralblatt fiir Physiologie».

Y 1891 p. Anoned bek 3axumae migx HaykoBuM KepiBHuUITBOoM H. I[uOynbchkoro
mucepranito «BusHaueHHs (yHKIIOHANBHOI JOKami3alii B TOJOBHOMY 1 CHMHHOMY MO3KY 3a
JIOTIOMOT'OI0 €JIEKTPUYHUX SBUIIY, 10 Oyia omyOJikoBaHa MOJLCHKOI0 MOBOK. Bimomwuii daxisern
3 icTopii Heitpodizionorii Mary Brazier, sika 3xilicHuna nepekiaj nucepranii beka Ha aHTTIHCBKY y
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1973 p., Hanumie y 1984 p.: «auceptanis beka ... 1ae Ham OuTble eKCIIEPUMEHTAIBHUX JETaJeH. . .,
HiXK Tpu moBigomienHs Karona y meauunux skypHanax» [6]. Jocmimkenns beka cBimyars mpo Te,
10 HE3BAXKAIOUM HA MPUMITHBHI TEXHIUHI YMOBHU peecTpalii 010eeKTPUYHOI aKTUBHOCTI HEPBOBOT
CHUCTEMH, BJAJIOCS OTPUMATH KpPHUBY 3MiH OIONMOTEHIIATiB KOPH TOJIOBHOTO MO3KY 3a YMOB
PI3HOMAaHITHUX CTUMYJIOBAIbHUX BIUTUBIB (pUC. 2), SIKYy Ha ChOTOJHI CBITOBE CIIBTOBAapPHUCTBO
¢bizionoriB  BBakae mepiror enekrpocHnedasorpamoro [4, 7]. Ilomambin IOCTIIKEHHS Y
crniBaBTopcTBi 3 H. L[uOynbchkuM mpo TOYHY JIOKAJIi3allil0 BiAMOBiJIEH KOPU TOJOBHOTO MO3KY,
BHUKJIMKAHHUX PI3HUMHU NepuEepUIHUMU CEHCOPHUMHU 30yKeHHSIMU, Oynu npeacrtasieHi B 1895 p.
Ha 3-my MixHapomaHoMy KoHTpeci ¢iziosnorii B bepHi i mpuaecnn A. beky BCecBITHIH ycmix Ta
Bu3HaHHA [1].

BaxnmBo 3a3HauMTH, M0 HayKoBa JisulbHICTE A. beka He o0O0MexXyeTbcs HIIe
Helipodiziooriero. Bin miigHO mpalttoe Hal JOCTIHKEHHIMHA Y BicuepanbHii dizionorii 1y 1894 p.
3axXHIIAE JOKTOPChKY po0oTy «THCK KpOBi y cynnHaxX».

BaxmuBoro Bixowo y Oiorpadii mpodecopa Anmonsda beka crae aisapHICT Ha
HOBOCTBOpeHil Kadeapi ¢isionorii JIbBiBcbkoro yHiBepcurery (1895-1935 pp.), oGnagnaniit
[[IHHOIO HAyKOBOIO amaparyporo, jadopaTopisMu Ta O0i0J10TEKOI0, M0 A0 3MOTY HPOBOAUTH
IHTeHCHBHY nociigHuibKy poboty [10]. Buronomenust 15 sxoBtHs 1895 p. A. bexkom mepmioi
nekuii «KuTTeBi sBUIA Ta cHOCOOM IX MOCHIIKEHHs» OylId MOYATKOM JiSIIBHOCTI MPOQUIbHOI
¢izionoriynoi kadeapu TKapCHPKOTO BiAMLTY YHIBEPCHTETY Ha KIITAIT Kadedap €BpONEeHChKHX
yHiBepcuTeTiB. Uepes /1Ba poku BiH opraHizoBye MDi3i0n0riyHUi IHCTUTYT, a 3rojoM Di310J10Tr14HO-
(bapmakosoriune ToBapuctio [9].
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Puc. 2. Tunosuii 3anuc 6ioenekmpuunoi aKkmueHOCMi KOPU 20108HO20 MO3KY KpPOJs NICIS PI3HO20 GUOY
cmumymoeanus, 3pobnenuii A. Bexom (3a mamepianamu oucepmayitinoi po6omu «Oznaczenie lokalizacji w
md&zgu i rdzeniu za pomocg zjawisk elektrycznych”, 1891p., nybnixyemocs ¢ Ykpaini enepuie).
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Haykogi 3100yTku npodecopa A. beka Ta iioro yuHiB 3amodaTkyBaiu ¢i3ioJoriyHy IIKOIY,
110 TiaHO TpeacTapisiia JIbBIBChKUN YHIBEPCUTET y CBiTOBIHM Hayili. Pasom 3 ['yctaBoM bikenecom
BiH IPOJIOBXKYE JOCIHIDKEHHS B HeHpoddizionorii. Jlo BaXXKITUBUX HayKOBUX JOCSITHEHb beka Ta fioro
YUHIB HajeXaThb OaraTOpiyHl IOCHiKeHHs Tomorpadii 4yTiaMBUX 30H KOPU TOJOBHOTO MO3KY,
CJIEKTPUYHMX SIBUIL, 10 BUHUKAIOTH B TOBIII HNAJUYOK 1 KOJIOOYOK, BIUIMBY MPOMEHIB pajil0 Ha
MPOBiJHI HUISIXU 00JbOBOI uyTnuBOCTI. OcobnuBy yBary npod. A. bek mpuaiisB HazaroIKeHHIO
TICHUX HAyKOBHX KOHTAaKTIB 3 CyMDKHMMHU Kadeapamu Ta KIIHIKAMH YHIBEPCUTETY. Y Hepion
cTaHoBJeHHS Kadenapu Horo acucteHTamu Oynn Teodin XonoOyn — wmailytHid mpodecop
Oaktepiosiorii 1 ririenu, A-p [i3enpT — MaiiOytHi mpodecop dapmakomorii, n1-p Porxem —
MalOyTHIN npodecop HeBposorii Ta iH. Y 1898-1899 pp. A. bek ime mo Heamons, ne Ha 6asi
300JI0T14HOI CTaHIii MTPOBOIUTH JOCTIIHUIIBKY POOOTY, HAJIAr0KYIOUYH LIHHI HAYKOB1 KOHTaKTH.

HemonaBHo Bimmykane (oTo mpeicTamise BUEHOTO B OTOYEHHI MOrO KOJET, JIiKapiB Ta
KEpIBHUKIB KIIIHIK JBbBIBCHKOTO yHIBepcUTeTy (pHc. 3), a came nepmatonora Jleona Kmeminpkoro,
n-pa Banepis ®pankoBcekoro, mpodecopa Pomana Penupkoro (1867-1941), skuii kepyBaB
BIUTUUIOM BHYTpINIHIX XBOpoO 3aranpHoro mmwmrtamio y JIbBoBi (1897-1920) i skoro 6e3 cymy
po3cTpuisiin Ha Byneupkux maropbax B uMcni 25 nbBIBCbKMX THpodecopiB, a-pa Teodina
3aneBchkoro (1872-1953), kotpuit y 1924 p. BigkpuB y crieliaabHO 00JaJHAHOMY OyIMHKY Ha BYIL.
[TisipiB, 6 (HuHI Byn. HekpacoBa) OTONApHHIOJIOTIYHY KIIiHIKY, OpraHizaropa Ta 0araTOpiyHOIro
KepiBHUKa Kadenpu cynoBoi meauuuuu 1-pa Bromsimexa Cepamspkoro (1870-1941), xepiBHHKA
JepMaToJIOTiyHOl  KIIiHIKK, JA-pa Bnoasimexa JlykaceBiua, BiiicbkoBoro ikaps JKepapa
@ecrenbypra, npodecopa 1 kepiBHMKAa Kadeapu ricToiorii ta  emOpionorii BmagucnaBa
[Mumonosiua (1869-1939) ta OGaratbox iHmmMX [12]. MoxiauBo, JbBIBCBKI  JiKapi
chororpadyBammmcs y 1907 p., xkomu y JIeBoBi BimOyBaBcs VIl 3’131 moibchbkux mikapiB Ta
MIPUPOIO3HABIIIB.

Puc 3. Ilpogpecop A. Bex (y L;eHmpz qbomo ceped 0016 wo cmoamy, qemgepmuu npaeopyq) 3 epynoio

orl d.A’
exte qx

aveigcorux nikapig y 1918 poui (nybnikyemoca enepuie 3 003601y éracuuxa FOpis 3anescvkozo).
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VY 1910 p. A. bek 6epe ydacTs y miarorosui i po6oti MixkuapoaHoro Konrpecy ¢izionoris y
Bigni. [Ipogosxye TicHy cmiBmpairio 31 cBoiM BunrteseM npod. H. [{uOynbchkum, mpo 1o CBig4uTh
CIUIBHO MTiATOTOBAaHMN pa3oM 3 IHIIMMHU aBTOpAaMH MEpIIUil MiApydyHUK «Di310J0Tis JTIOIMHI
(Adolf Beck, Napoleon Cybulski, Stanistaw Badzynski, Kazimierz Bruno Rzetkowski Fizjologia
cztowieka, 1915), sikuit nOBro OyB MOMYJISIPHUM CEpe]] CTYCHTIB-MEIHKIB.

[Tomym’sini  poku Ilepmoi cBiToBOi BiliHM mnpuHecau A. beky 0co0IMBO BaxKi
BUIIPOOYBaHHSI, KOJH TOMPU BHCOKHUI CTaTyc MPOPEKTOPa Ta BCECBITHBOBIIOMOTO BYCHOTO, y HIiY 3
19 na 20 gepBHsa 1915 p. ¥oro apemryBana okymnamiiHa pociiicbka apMis. Ilicias mepeOyBaHHS B
Oynunky IloBiToBoro kKpuminampHOrOo cyny, beka pazom i3 150 BizoMuMH BYEHHMH Ta
npeAcTaBHUKaMu eliti JIbBoBa, BUBe3n 10 KueBa sk 3apydHUKiB, ¢ BiH niepeOyBaB 0€3 KOIHUX
3aco0iB 70 icHyBaHHs 70 KiHusg 1917 p. A. bek Ha Bce XUTTS 30epir croragy mpo HEJerki poKu
3aciaHHs 1 onmyOuikyBaB ix y 1935 p. y cBoiit kam3i «Uniwersytet Jana Kazinierza we Lwowie
podczas inwazji rosyjskiej w roku 1914/15 napisal Prof. dr. Adolf Beck powczesny prorektor
Uniwersytetu» [5]. 3aBasku 0coOKCTOMY CIIpHSHHIO Biomoro (isziosora HobemiBcpkoro aypeara
IBana ITaBnoBa BueHoro 3BimbHIIN. [loBepHyBcs Anons¢ bek no JIbBoBa uepe3 Cankr-IlerepOypr
Ta [IBerriro.

Opnak )xuTTeBi Komizii npodecopa beka ne 3akinunmucs. [1ig yac dpyroi cBiTOBOI BiliHU B
OKYIIOBaHOMY HimisiMu JIbBOBI BHCEJICHHMH 31 CBOTO TMOMEIIKAHHS Ha BYJ. ACHHKa (Temep BYIL.
Boromoubiist) A. bek MOBTOPHO 3a3HAaB MepeciiiyBanb. Y Memyapax a-p A. 3akmeBcbkuii (1975 p.)
sraayBaB. «[lin yac okymauii s 3yctpiB mpodecopa beka Ha Byn. 3eneniil. «/lo doro To Bxke
JIOXOAUTH? — CKa3aB BiH MeHi, po3apartoBanuii. — [lonuBiTecs! Sl MOBMHEH HOCUTH Ha PYKaBi 3ipKy
Hasupa!» 1100 yHUKHYTH HaIlMCTCHKOTO KOHITabopy mpodecop Anonbd bek MOKIHYMB KUTTS
camoryocTBoM y ceprHi 1942 p., 3a3HAaBIIN NPHUHWKESHHS Ta 3HYIIAHHS.

17-19 uepBHua 2009 poky B AremnoncekoMy yHiBepcuteTi (I[lonbma) Bindyscs International
Research Universities Network (IRUN) “Krakow Workshop on Psychophysiology”, na sikomy 0yio
MPURHATO MEMOpPaHJIyM IpO TiJHE BIIAHYBaHHs MaM’SATI BUAATHOIO BUEHOTO, «OaTbka» Cy4acHOI
enekTpoeHuedanorpadii, skuil 3aB0a4IMBO MPOBICTUB 010€IEKTPUUHY aKTUBHICTH MO3KY Ta SIBUILE
necunxpoHizauii. ynnaTop abpBiBChKOI (izionoriyHoi mkoau Anoiabd bek — e ocoOucTicTh, ka
noejgHana mnpodecioHani3M 1 BUCOKI MOpalbHI YECHOTH, BU3HAHWN BYEHWM, TIAHUNA NPUKIIA]
[UISIXETHOCTI JJI HAIAIKIB.
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BREEDING IN THE SCIENCE AND LIFE: TO MEMORY OF LVIV PHYSIOLOGY
SCHOOL FOUNDER PROFESSOR ADOLF BECK
Oksana Zayachkivska', Anton Coenen?, Mechyslav Gzregotsky®

'Department of Physiology, Lviv National Medical University, Lviv, Ukraine;
?Department of Biological Psychology, Donders Centre for Cognition, Radboud University
Nijmegen, Netherlands

Lviv National Medical University for 225 years has provided fertile ground for intellectual
pioneers. Among prominent scientists who have changed the world through their powerful ideas
and discoveries is Adolf Beck (1863-1942) - Professor and chairman of Physiology Department
(1895 — 1932), who developed the concept of brain bioelectrical activity and did much important
factual work on the hypothetical functional neurorecording response of the cerebral cortex
potentials that has influenced by many stimulations. Beck’s experimental "demonstration” of
spontaneous cerebral cortex localization activities in 1890 was a major event in the history of
Neuro- and Psychophysiology. But his work and life are silent mystery for a wide audience. Prof.
Beck left marks of brilliance on neuroscience, documented in a record of 180 published items and
one text book of Human Physiology, produced over a 45-year period. The famous neuroscientist
Mary Brazier wrote: “Beck’s thesis ... gives us more experimental details (as required for a
doctorate) than Caton's three reports in medical journals® (from “The discoveries of the steady
potentials of the brain: Caton and Beck”). Beck’s research interest was also related to visceral and
endocrine gland physiology. Working on Lviv University in 1897 Prof. A. Beck was organizer of
Physiology Institution and Physiology- Pharmacology Association. In 1905, 1908, 1911 he was
nominated to Nobel Prize in Physiology or Medicine. It also accentuated the main role which
researchers from Eastern Europe played at that time in the scientific field. Alumni of Jagiellonian
University (Cracow), Professor and founder of Physiology Department. in Lviv University Dr. A.
Beck was an exceptional scientist, an exceptional scholar, and an exceptional man. These three
aspects of his personality are inseparable because he successfully integrated them into life,
produced harmony between his great intellectual, cultural and moral qualities. Beck’s scientific and
life heritage retains a great importance in the history of world medicine, especially in relation to the
very unique period in the history of Central and Eastern Europe, before, during and after WW1 and
until WW2. The fire of WW1 and WW2 was affect on life of Prof. A. Beck without regard to his
high status in university (rector and well known scientist). Dramatic effect of historical situation
reflected the tragic horror and in 1915 Beck was arrested. Liberation of Adolf Beck was initiated by
Ivan Pavlov, knows him through scientific contacts. To avoid a Nazi concentration camp Adolf
Beck in 1942 died from suicide. Historical turbulents initiate these huge moral concessions. Drama
of A. Beck, representing of intellectual elite, shown how low the cost of personal life in time war-
induced falling of moral standards. In this sense only persons with ever-higher moral responsibility
for self and society could win over fear and do how from them required a human duty.
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Beck’s place in the history of electroencephalography™

One of the most exciting years in the history of electroencephalography is the year 1890. A
certain Dr. A. Beck (Figure 1), affiliated to the Jagiellonian University in Krakéw (Poland),
published a short paper in the leading European physiology magazine ‘Centralblatt fiir Physiologie’.
The paper was titled ‘Die Bestimmung der Localisation der Gehirn- und Rickenmarksfunctionen
vermittelst der electrischen Erscheinungen’ (Figure 1). The paper got an enormous attention**. A
beginning physiologist, Adolf Beck, an assistant of the famous physiologist Napoleon Cybulski,
described the spontaneous and evoked electrical activities in the brain of dogs and rabbits. The
young Polish physiologist was able to localise the sensory modalities of the cerebral cortex by
electrical and sensory stimulation together with electrical recordings. In this way he studied parts of
the cortex which reacted with electronegativity upon stimulation. In doing this, Beck found not only
the evoked responses but also the spontaneous fluctuations of the brain potentials. He further
showed that these oscillations had to be regarded as genuine electrical brain activities. Moreover,
Beck brought up the decrease in the amplitude of these potentials upon sensory stimulation. A
cessation in the fluctuations of the electrical waves as a consequence of afferent stimulation was
observed by Beck.
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Originalmittheilungen.

Die Bestimmung der Localisation der Gehirn- und
Riuckenmarksfunctionen vermittelst der elektrischen
Erscheinungen.

Von Dr. A. Beck,

Assistenten dor Physiologi der Jagellonischen Unive t Krakan
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Figure 1. Adolf Beck as a young man at the period of his doctoral work in Krakéw. At right the first page of
his classic paper in the Centralblatt in 1890.

* (Adolf Beck, co-founder of the EEG. An essay in honour of his 150" birthday / Anton
Coenen, Oksana Zayachkivska, Stanistaw Konturek, Wiestaw Pawlik. — Krakow ; Lviv ; Nijmegen,
2013. - P. 7-14.)

** 3a oanumu Google Scholar ys po6oma A. Bexa na 2013 p. npoyumosana y 94 osxcepenax.
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Two essential elements were described, being the ‘desynchronisation’ in the electrical waves after
stimulation and the ‘evoked potentials’ after sensory stimulation. It was evident that the than 27-
years old Beck claimed to be the discoverer of the electrical brain activity, later indicated as the
electroencephalogram!

Seldom has a publication evoked such a polemic in the world of physiology. A spate of
claims for the priority in finding the brain potentials followed. The first was from Fleischl von
Marxow (Figure 2), a famous physiology professor at the University of Vienna (Austria). He wrote
that he had already, seven years earlier, deposited a covert letter at the Imperial Academy of
Sciences in Vienna, containing claims on the electrical brain activity. Indeed in that sealed letter
indications of electrical brain activity were given, but Fleischl’s observations missed crucial points.
Beck responded laconically: ‘Nature held and still holds innumerable riddles under the seal of
secrecy. It makes no difference for science whether these riddles are kept under the seal of Nature
herself or under that of the Imperial Academy of Sciences in Vienna’. Another remarkable response
came from Vasiliy Y. Danilevsky (Figure 2), a scientist working at the University of Charkov in the
Ukraine. In his letter to the Centralblatt, Danilewsky mentioned his doctoral thesis ‘Investigations
in the physiology of the brain’, written in the Russian language. In this thesis, he described his
research on the electrical activity of a dog’s brain, and gave a description of the fluctuating brain
potentials which he had registered. As well he mentioned briefly the desynchronisation process.
Unfortunately, Danilevsky published a summary of his thesis in his response-publication to Beck in
the Centralblatt, but not earlier than 1891.

Figure 2. Left: Ernst Fleischl von Marxow (1846-1891), a famous professor in nerve neurophysiology of
the University of Vienna. Due to chronic pains, he was treated with cocaine by his friend Sigmund Freud and
became addicted. Middle: Vasiliy Y. Danilevsky (1852-1939) in 1879, shortly after he finished his thesis at
the University of Charkow (Ukraine). Right: Richard Caton (1842-1926), shown in his thirties when he was
working on electrophysiology. Caton was born in Bradford (England) and worked and lived in Liverpool.

The discussions concerning the claim on the discovery of the electrical brain activity were
abruptly ended by a letter of Richard Caton of the School of Medicine in Liverpool in England.
Caton (Figure 2), a young medical physiologist, referred to a brief abstract of about 10 sentences,
published 15 years earlier in 1875 (Figure 3). In this abstract published in the British Medical
Journal, Caton described the spontaneous waxing and waning of the electrical activity recorded
from the brain of rabbits and monkeys. The abstract appeared on the occasion of a meeting of the
British Medical Association in February 1875. In a longer paper published two years later, Caton
more extensively described identical experiments with a larger number of animals, almost with the
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same results (Caton, 1877). Caton’s claim was convincing and indisputable. Nowadays, it is
generally accepted that Caton’s abstract in 1875 contains the first description of the
electroencephalogram. Regrettable for Caton was that his findings ‘produced no single ripple in the
pool of physiologists’. Later Caton resigned from physiology and became the Lord Mayor of
Liverpool. His family and colleagues were unaware of his discovery, since he took deliberate steps
to hide the fact that he had worked on the brain of animals.

8 THE BRITISH MEDICAL OURNAL [August 28, 1873,

Zhe Electric Currents of the Brain. By Ricitarp CATON, M.D.,
Liverpool.— After a brief »'sumé of previous investigations, the author
gave an account of his own experiments on the brains of the rabbit |
and the monkey. The following is a brief summary of the principal
results. In every brain hitherto examined, the galvanometer has in-
dicated the existence of clectric currents. The external surface of the
grey matter is usually positive in relation to the surface of a section
through it. Feeble currents of varying direction pass through the
multiplier when the clectrodes are placed on two points of the external
surface, or one eclectrode on the grey matter, and one on the surface
of the skull.  The electric currents of the grey matter appear to have
a relation to its function. \When any part of the grey matter is in [
a state (.)f functional activity, its electric current uuuﬁlly exhibits nega- |
tive vanation.  Ior example, on the areas shown by Dr. Ferrier to be |
related to rotation of the head and to mastication, negative variation of |
the current was observed to occur whenever those two acts respectively |

|
I
|

were performed. Impressions through the senses were found to influence
the currents of certain areas; ¢ ¢., the currents of that part of the |
rabbit’s brain which Dr. Ferrier has shown to be related to movements |

of the eyelids, were found to be markedly influenced by stimulation of |
the opposite retina by light. :

Figure 3. The original abstract of Caton with the oldest text referring to the electrical brain waves was
published in 1875. At that time Caton’s work was fully ignored.

Beck was, as almost all physiologists, not aware of Caton’s work, but he explored the
electrical brain activity much more extensively and detailed than Caton did. Beck delivered
important contributions to the nature of electrical brain activity. He accurately described the
localization of sensory modalities on the cerebral cortex by electrical and sensory stimulation and
by recording the electrical activities with clay electrodes and a mirror galvanometer. The abstract he
sent to the Centralblatt in 1890 was a summary of his extensive thesis which was published one
year later in the Polish language (Figure 4) .

This thesis was later, in 1973, at the initiative of the expert in the history of neuroscience,
Mary Brazier, translated into English. Beck explored, in frogs as well as in paralysed dogs and
rabbits, the parts of the cortex that reacted upon stimulation with electronegativity. This was done
for several sensory modalities and in fact this was the first description of ‘evoked potentials’. In
doing this, Beck also found the spontaneous oscillations of brain potentials and showed that these
fluctuations were not related to heart and breathing rhythms. Moreover, Beck brought up a new
element: the potential decrease upon sensory stimulation. He observed a cessation in the
fluctuations of the electrical waves as a consequence of afferent stimulation, either by electrical
stimulation of the nervus ischiadicus or by peripheral stimulation of the eyes with light flashes.
Thus, he was the first to describe the desynchronisation in the electroencephalogram following
stimulation.
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A typical experiment of Beck carried out on an immobilized rabbit, is reported on page 33 in
the English edition of his thesis (Figure 5). In Beck’s own words: ‘Experiment II. Rabbit of
medium size. Right hemisphere exposed and both electrodes placed on the occipital region, 3 mm
apart, parallel to the sagittal suture (Fig.7aa); deflection was weak, 45 and slowly varying: 45, 40,
35. 40, 35, 31, 30, 27, 25. After exposing the eye to the burning magnesium, there were no changes
in oscillations or deflection. I moved the anterior electrode to the parietal region (Fig. 7bb);
deflection: 103, 100, 102, 98, 93, 83, 80, 73, 71, 73, 77, 72, 71, 72. After lighting the magnesium
before the eye, the deflection increased without oscillations up to 104; after covering the eye it
returned to 82 and the oscillation began: 82, 87, 89, 80, 76, 82, 75, 78, 73. After a strong hand clap
over the rabbit's ear, the oscillations ceased, without change in the deflection. Stimulation of the left
hind leg had the same effect’.

e I

light flash hand clap

Figure 5. Right: the filtered and plotted reproduction of the experiment which Beck described in his thesis, in
the English version, on page 33, The registration shows two essential elements: a visual evoked potential
after a flash of light and the desynchronisation both after the visual stimulus and the hand clap. Left: the
recording places on the occipital and parietal cortex of the rabbit brain. Due to the placement of electrodes
the flash gives an evoked response and the clap only a desynchronisation.
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Beck noticed by hand the deflections of the galvanometer, although with an unknown sampling rate.
The galvanometer deflections were amplified by a light beam falling on a small mirror fixed on the
galvanometer wire, and the reflected beam was directed to a metric scale (Figure 6). In Fig. 5 the
original deflections of this experiment, plotted as a DC registration and filtered in a bandwidth
between 1 and 30 Hz, are shown. Beck has no problems to explain the single trial visual evoked
potential (page 51): ‘It is not difficult to explain this phenomenon. Most probably the stimulation of
the eye with light activates the centres of the visual region of the cerebral cortex, and as a result an
electronegative potential appears in that region of the cortex’. The evoked potential recorded over
the occipital cortex is followed by a desynchronisation. After the hand clap only a
desynchronisation is visible in this visual part of the cortex. Since small amplitude, high frequency
waves could not be registered with Beck's insensitive equipment, a desynchronisation is expressed
in a flat line. It is a cessation in the fluctuations of the electrical waves as a consequence of sensory
stimulation. The blocking phenomenon that Beck discovered is in essence a counter-intuitive
finding: the consequence of stimulation is that the electrical activity decreases, instead of an
expected increase.

As can be supposed, Beck had problems with the interpretation of this phenomenon. To
explain this, he formulated the principle of a localized excitation, surrounded by an extended
inhibition. In his own words (page 53): ‘An important phenomenon which occurred in nearly all the
experiments with stimulation of the cerebral cortex was the arrest of the spontaneous oscillations of
the action current. The explanation of this phenomenon is not too easy. | would interpret it as an
expression of an arrest of the active state at a certain point and a suppression of the changes which
occurred spontaneously in the active state. In a word, one can explain it by inhibition. It is nothing
knew to us that the excitation of some centres causes inhibition of the active state of others’.
Although the principle of excitations surrounded by inhibitions is still a common principle in
modern neurophysiology, it might be obvious that more sensitive galvanometers with the use of
powerful amplifiers, and even single unit recordings, were necessary to explain the process of
desynchronisation in a correct way.

Figure 6. Left: the electrodes used by Beck for recording the electrical brain activity. These non-polarisable
electrodes were made of cotton threads embedded in clay. The clay extended from a glass tube filled with a
zinc sulphate solution. Zinc wires entering the solution connected the electrodes to a Wiedemann
galvanometer, which was provided with a tiny mirror (right). The mirror reflected a light beam on a read-
out scale. At that time recording camera’s were not available.

It was already forty years later that the German Hans Berger published his first paper about
recordings of the electrical activity from the surface of the human brain. Though he had earlier
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started with dogs in 1902, he switched to human studies in 1924. His children, son Klaus and
daughter llse, were main, obedient, but often unwilling, subjects. On 14 October 1927, Berger
exclaimed: ‘Eureka! The waves of Klaus are identical to the intracerebral recorded waves. I am able
to record the electroencephalogram of an intact skull!’. Berger was the first to record the electrical
activity of the human brain and so promoted the technique as a non-invasive registration technique
with clinical perspectives. Moreover, it appeared from his publication in 1929, that Berger was well
aware of studies published earlier. In an interesting historical introduction in his lengthy paper, he
gave full credit to all researchers, even to Caton and Beck. Indeed, already described were main
phenomena, such as the spontaneous fluctuations, the blocking after sensory stimulation, as well as
the existence of two pattern rhythms. These rhythms were first distinguished in dogs by Wladimir
Prawdicz-Neminski in 1913, and were initially denoted as ‘waves of the first order' and ‘waves of
the second order'. These were later called A-waves and B-waves, and nowadays alpha- and beta-
waves. Prawdicz-Neminski, who worked at the Kyiv University of St. Vladimyr and later at
Ukrainian Academy of Sciences in Kiev, was also the researcher who coined the German term
‘elektrocerebrogramm’ (Figure 7). For linguistic reasons Berger changed this to
‘elektrenkephalogramm’, which in English was translated as, ‘electroencephalogram’, abbreviated
as ‘EEG’.
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Figure 7. The first registration of the electrical brain activity (‘Elektrocerebrogramm’) of dogs made
by Wladimir Prawdicz-Neminski in 1913. The lower trace is the time in seconds (5 units is 1 sec). The
recording has a dominant frequency of 12 to 14 Hz.

Hans Berger (Figure 8) was a neuropsychiatrist at a hospital in Jena (Germany) and was
strongly interested in clinical applications of the electrical brain activity. Berger had a more
sensitive galvanometer than his predecessors, while at the same time amplifiers came on the scene.
He described the conditions under which alpha- and beta-waves appeared in humans and these
waves placed Berger for an analogous problem as Beck. He noticed that the small beta-waves arose
in higher mental activities than the larger alpha waves, appearing under low-active brain states.
Berger discussed this only in vague statements, since he was not focused on theory and had a
pragmatic attitude. He described changes in the electrical brain waves during sleep and narcosis,
and recorded aberrant activities during epileptic attacks in humans. Berger came to the conclusion
that the electroencephalogram was not only a major breakthrough in neurophysiology, but saw also
that this technology was of outstanding importance as a diagnostic tool. Also important for Berger
was that recognized neurophysiologists of that time, who recorded action potentials from large
squid nerves, became less sceptical of his work. Till that time they considered this strange and
global brain activity as an artefact. Adrian and Matthews, recognized neurophysiologists at the
University of Cambridge in England, even started to replicate Berger's findings. After their positive
replications his results were seriously considered. Berger slowly convinced scientists of the value of
the new method. He promoted the technique for recording the human brain, as a clinical tool. Since
that time this methodology is indispensable in clinical neurophysiology. For all these reasons, Hans
Berger is considered as the grandfather of electroencephalography.
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Figure 8. Hans Berger (1873-1941) in 1927, with the ‘Elektrenkephalogramm’ of his daughter Iise. Upper
trace: llse in rest (alpha waves), middle trace: llse in calculating a sum (beta waves), and lower trace: llse
in giving the outcome of the sum (mixes waves).

Berger has got the honour to be regarded as the grandfather of electroencephalography, since
he applied the technology which was developed for animals, to humans. Secondly, and even more
important, was that the time was ripe to see the importance of electroencephalography. Caton and
Beck were nearly half-a-century ahead of their times in their views about the meaning of this
technology for the functions of the brain. Nevertheless, in the course of research into the origins of
electroencephalography, interest must also focus on the two earliest discoverers: Richard Caton
whose first announcement of the °‘Electric currents of the brain’ appeared in 1875, and the
independent discovery of these currents by Adolf Beck, during his work for the doctoral thesis in
1890. As recounted already, neither of these forerunners of what has become a field of world-wide
scientific importance, attracted much attention in Europe or in the United States. In the case of
Caton the shortness and inaccessibility of the abstracts played a role, while in the case of Beck the
barrier of the Polish language no doubt contributed to the lack of recognition. In looking back, it
seems best to attribute the discovery of electroencephalography to the trio Richard Caton, for his
first brief description of brain waves, to Adolf Beck, for his extensive brain work in animals, and to
Hans Berger, for making the recording technique of these waves applicable in humans.
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A DAUGHTER’S MEMORIES OF ADOLF BECK
by
Jadwiga BECK ZAKRZEWSKA *

My father, Adolf Beck, was born in 1863 in Krakéw into the family of a poor
craftsman. He told me that his mother had sold her string of corals so that he might go to the
secondary school. At school, being very gifted he supported himself by coaching other
students. He struggled hard throughout his youth and when at last he became an assistant
and then a close friend of Napoleon Cybulski, his professor at the Jagiellonian University in
Krakow, his life began to follow a hard-working but much smoother course. He prepared
himself for his scientific and research career very carefully and thoroughly and, as the future

has proved, very fruitfully.

In 1895 he was offered the chair of physiology in Lwow. The medical faculty at the
Lwow University was then in stage of organization. Much later, being already a member of
numerous scientific societies and twice rector of the Lwow University, he told me how
important for him had been his first lecture as a professor (the title of which was: «The
phenomena of life and the ways of investigating them») and how carefully he had prepared
it. What he aimed at was, not only to deal with the subject in the best possible way, but also
to get a close contact with the students. The reminiscences of his students witness to his
success. All this I learned from him, and now | will try to put down some of my own
memories. It is very difficult to write about a person whom you loved as dearly as | loved
my father. The more so because the cruel fate of war deprived me of the possibility of being
with him in his hardest moments and at the time of his tragic death; being in a different city,
| was not able to perform and services for him.

When | was a little child, I looked up to my father as a supreme person, who could
tell wonderful fairy tales and who had a cure for any disease or any mental disturbance that
a child might have. As | grew up, | understood that he had created for us children (there
were three of us : my sister, my brother and I) a highly cultured atmosphere and a happy

childhood, and that he had been molding us, developing all our inborn abilities.

*Beck Zakrzewska J. A daughter’s memories of Adolf Beck / Jadwiga Beck Zakrewska // Acta

Neurobiologiae Experimentalis. — 1973. — Suppl. 3 : A classic in the history of electroencephalography. — P.
57-59.
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My brother used to say about himself: “Father molded me as if in plasticine”; I think the

same applies to us all. If he had not formed my character, I would certainly have broken
down after the tragic death of my husband (a professor of the Warszawa University, shot by
the Germans at Palmiry in 1941) after the complete ruin of both my homes : in Lwow and in
the burning of Warszawa. (The bust of my Father, sculpted by A. Karny was lost there, too).
I would not have been able, either, to bring up my son; I would not have know how to live
on my own up to the present day without the support of my family, for my sister died in
1939, and my brother just after the war, in 1946.

It was Father who taught us to try to understand other people and to be friendly with
them, and how to be modest while maintaining, at the same time, a sense of one’s own
dignity. Our mother was a true companion to him. She ran a big house, looked after us,
created an atmosphere of peace and safety, and supported him in his endeavours to give us a
good education and teach us to understand beauty and art. She kept a tight hold on us so that
we would not disturb him at work in his study, for although he made the necessary
experiments in the Institute, he wrote mostly at home.

Father spoke to me about the sufferings of Poland, about the uprisings, about Polish
and foreign painters and music; he also selected books for us to read. There were often
family musical evenings in our home. Father played the violin and Mother accompanied
him on the piano. | remember well those cosy, early winter evenings and myself a little girl
in the circle of light thrown by a paraffin lamp, and later on in the dusky drawing-room lit
with the electric candles placed by the music stand and the piano. | remember, too, our
frequent evenings at the opera or at concerts, as well as the visits to picture exhibitions.
Thus our father, an art-lover himself, developed in us a love for music and beauty. Most
wonderful were the holidays, which we spent together, mostly in the mountains. Father
taught me how to recognize edible mushrooms and to pick them. This has remained a
passion with me and | have passed it on to my son. During these walks Father talked to me
and treated me as if | were his equal, certainly aiming at the development of my mind and
character. Even today in the moments of grave decisions | feel his eyes following me from
an old portrait and | wonder whether he would approve of them. In 1914, upon the outbreak
of the First World War, Father, then rector of the Lwow University for the second time,
defending bravely his colleagues and the property of the University, was deported as a
hostage to Kiev. We felt lost and helpless without our leader and guardian. He used to write

charming letters to us, very serene, which reminded us of his characteristic smile; it is a
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great pity that these letters were lost, together with all his manuscripts and library during the
Second World War. In 1916 he returned home, thanks to an exchange of prisoners, and our

home became a meeting place for his colleagues who came to talk and discuss.

He took an active part in social work. Apart from his scientific work and active
membership in numerous scientific societies at home and abroad, he worked in
Towarzystwo Szkoly Ludowej (this was a society, of great merit, devoted to the
advancement of education among the masses) and was chairman of «Zjednoczenie» (The

Union) whose aim was to unite students, regardless of their origin or religion.

When | followed my husband to Warszawa, and my father and | were parted by fate,
we nevertheless often met after my mother’s death. We also spent a month’s holiday
together in 1939. Although an old man of 76 he was in high spirits and was a brilliant
causeur, full of jokes and anecdotes. How little I knew then we were together for the last
time.

And then came the war. We were cut off from each other: | was in Warszawa,
occupied by the Germans, he in Lwow. From time to time letters would get through, letters
full of mutual concern. He was in Lwow with my brother, Henryk ( an assistant-professor of
gynecology in Warszawa), who was carried there with his wife by the fortunes of war.

What else can | say about my Father, | the youngest daughter so much petted by him,
and then struck by sorows, the only one to survive, deprived by the war of all the written
records, manuscripts, letters and books, as well as the memories from both my homes
except for two things: his portrait and his ring engraved with the motto: “bene
merentifacultas medica” presented to him by the faculty of the University. After the war |
dug this out from the ashes of the house where | had hidden it.

| can only say that he was a charming man with a generous heart, sensitive to every
human grief, a man of great mind, who had respect for everyone around him.

His death was painfully tragic: in 1942, in Lwow, when this magnificent, strong man
had reached the age of 80, after a beautiful and dedicated life, he took poison at the moment

when the Germans came for him.
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Zwigzkowa drukarnia we Lwowie, 1899. — S. 14, 27, 43, 63.

248. Sprawozdanie z czynno$ci w roku szkolnym 1899/1900. — Lwéw : Nakladem
zakladu powszechnych wyktadow uniwersytetckich, 1900. — S. 6, 9, 13.

249. Sktad Uniwersytetu i program wyktadow w zimowem poétroczu 1900/901. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsza
Zwigzkowa drukarnia we Lwowie, 1900. — S. 14, 27, 43, 61, 63.

250. Sktad Uniwersytetu i program wyktadow w potroczu zimowem 1901/1902. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsza
Zwigzkowa drukarnia we Lwowie, 1901. — S. 14, 27, 43,62, 65.

251. Sktad Uniwersytetu i program wyktadow w potroczu zimowem 1902/1903. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsza
Zwiagzkowa drukarnia we Lwowie, 1902. — S. 13, 27, 43,63, 65.

252. Sktad Uniwersytetu i program wyktadow w poétroczu zimowem 1903/1904. /
Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsa Zwigzkowa
drukarnia we Lwowie, 1903. — S. 12, 13, 28, 45, 66, 68.

253. Sktad Uniwersytetu i program wyktadow w potroczu zimowem 1904/1905. /
Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsa Zwigzkowa
drukarnia we Lwowie, 1904. — S. 13, 30, 48, 70, 72.

254. Sktad Uniwersytetu i program wyktadow w potroczu zimowem 1905/1906. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : Pierwsa
Zwiazkowa drukarnia we Lwowie, 1905. —S. 14, 32, 43, 52, 75, 78.

255. Sktad Uniwersytetu i program wyktadow w potroczu zimowem 1906/1907. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : z | zwigzkowe;j
drukarni we Lwowie, 1906. — S. 14, 32, 51, 74, 76.

256. Sktad Uniwersytetu i program wyktadow w poétroczu letniem 1906/907. / C. K.
Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : z | zwigzkowe]
drukarni we Lwowie, 1907. —S. 14, 32.
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257. Program wyktadow w poétroczu letniem 1906/1907. / C. K. Uniwersytet im.
Cesarza Francisza | we Lwowie. — we Lwowie : z I zwigzkowej drukarni we Lwowie,
1907. - S. 8, 29, 30.

258. Sktad Uniwersytetu i program wyktadow w roku akademickim 1907/1908. / C.
K. Uniwersytet imienia Cesarza Franciszka | we Lwowie. — Lwow : z | zwigzkowe;j
drukarni we Lwowie, 1907. — S. 14, 31.

259. Program wyktadow w poétroczu zimowem 1907/1908. / C. K. Uniwersytet im.
Cesarza Francisza | we Lwowie. — Lwow : z I zwigzkowej drukarni we Lwowie,
1907. - S. 8, 28, 30.

260. Program wyktadow w poétroczu letniem 1907/1908. / C. K. Uniwersytet im.
Cesarza Francisza | we Lwowie. — Lwow : z | zwigzkowej drukarni we Lwowie,
1908. - S. 8, 28, 31.

261. Sktad Uniwersytetu w roku akademickim 1908/1909. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — Lwow : z I zwigzkowej drukarni we
Lwowie, 1908. — S. 15, 32.

262. Program wyktadoéw w poétroczu zimowem 1908/1909. / C. K. Uniwersytet im.
Cesarza Francisza | we Lwowie. —we Lwowie : z | zwigzkowej drukarni we Lwowie,
1908. - S. 8, 31, 34.

263. Program wyktadow w poétroczu letniem 1908/1909. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1909. —S. 8, 30, 31.

264. Sktad Uniwersytetu w roku akademickim 1909/1910. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — Lwow : z I zwigzkowej drukarni we
Lwowie, 1909. - S. 15, 34.

265. Program wyktadoéw w poétroczu zimowem 1909/1910. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwiazkowej drukarni we
Lwowie, 1909. - S. 8, 32, 34.

266. Program wykladow w poétroczu letniem 1909/1910. / C. K. Uniwersytet im.
Cesarza Francisza | we Lwowie. — we Lwowie : z I zwigzkowej drukarni we Lwowie,
1910.-S.9, 33, 37.

267. Sktad Uniwersytetu w roku akademickim 1910/1911. / C. K. Uniwersytet im.

Cesarza Franciszka | we Lwowie. — Lwow : z I zwigzkowej drukarni we Lwowie,
1910. - S. 16, 34.
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268. Program wyktadow w poétroczu zimowem 1910/1911. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z I zwigzkowej drukarni we
Lwowie, 1910. -S. 9, 32, 35.

269. Program wykladow w poétroczu letniem 1910/1911. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z I zwigzkowe] drukarni we
Lwowie, 1911. - S. 9, 31, 35.

270. Sktad Uniwersytetu w roku akademickim 1911/1912. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — Lwow : z I zwigzkowej drukarni we
Lwowie, 1911. —S. 15, 33.

271. Program wyktadéw w poétroczu zimowem 1911/1912. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z I zwigzkowej drukarni we
Lwowie, 1911. - S. 9, 30.

272. Program wykltadéw w poétroczu letniem 1911/1912. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z I zwigzkowej drukarni we
Lwowie, 1912. - S. 9, 31.

273. Sktad Uniwersytetu w roku akademickim 1912/13. / C. K. Uniwersytet imienia
Cesarza Franciszka | we Lwowie. — we Lwowie : z 1 zwigzkowej drukarni we
Lwowie, 1912. —S. 3, 16, 35.

274. Program wyktadéw w poétroczu zimowem 1912/1913. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z [ zwigzkowej drukarni we
Lwowie, 1912. - S. 9, 31, 37.

275. Program wykltadéw w poétroczu letniem 1912/13. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z I zwiagzkowe] drukarni we
Lwowie, 1913. - S. 9, 31, 35.

276. Sktad Uniwersytetu w roku akademickim 1913/1914. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — Lwow : z | zwiazkowej drukarni we
Lwowie, 1913. -S. 3, 16, 35.

277. Program wyktadow w potroczu zimowem 1913/14. / C. K. Uniwersytet imienia
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1913. - S. 9, 36.

278. Program wykladow w poétroczu letniem 1913/1914. / C. K. Uniwersytet

imienia Cesarza Franciszka | we Lwowie. —we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1914. - S. 9, 33.
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279. Sktad Uniwersytetu w roku akademickim 1914/1915. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — Lwow : z | zwigzkowej drukarni we
Lwowie, 1914. - S. 17, 37.

280. Program wyktadow w poétroczu zimowem 1914/1915. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1914. - S. 9, 34, 38.

281. Sktad Uniwersytetu w roku akademickim 1915/1916. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — LwOw : z | zwigzkowej drukarni we
Lwowie, 1916. — S. 18, 42.

282. Skitad Uniwersytetu w roku akademickim 1916/1917. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — LwOw : z | zwigzkowej drukarni we
Lwowie, 1917. —S. 19, 44, 63.

283. Program wyktadow w poétroczu zimowem 1916/1917. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1916. — S. 10.

284. Program wykladéw w poétroczu letniem 1916/1917. / C. K. Uniwersytet im.
Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1917. - S. 9.

285. Sktad Uniwersytetu w roku akademickim 1917/1918. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — LwOw : z | zwigzkowej drukarni we
Lwowie, 1917. — S. 19, 45, 64, 65.

286. Program wyktadow w potroczu zimowem 1917/1918. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1917. - S. 9.

287. Program wyktadow w poétroczu letniem 1917/1918. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1918. — S. 10.

288. Program wyktadow w potroczu zimowem 1918/1919. / C. K. Uniwersytet
imienia Cesarza Franciszka | we Lwowie. — we Lwowie : z | zwigzkowej drukarni we
Lwowie, 1918. — S. 10.

289. Program wyktadow w poétroczu zimowem 1919/1920. / Uniwersytet we
Lwowie. — we Lwowie : z | zwigzkowej drukarni we Lwowie, 1919. — S. 8.

290. Program wyktadow w poétroczu letniem (w 3—cim trimestrze) 1919/1920. /
Uniwersytet Jana Kazimierza. — we Lwowie : z | zwigzkowej drukarni we Lwowie,
1920. - S. 8.
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291. Sktad Uniwersytetu w roku szkolnym 1920-1921. / Uniwersytet Jana
Kazimierza we Lwowie. — Lwow : z | zwiazkowej drukarni we Lwowie, 1921. — S.
12, 29, 35, 36.

292. Program wykladow w 1. i 2. trymestrze roku akademickiego 1920/1921. /
Uniwersytet Jana Kazimierza we Lwowie. — we Lwowie : z | zwigzkowej drukarni
we Lwowie, 1920. - S. 9.

293. Program wykladow w trymestrze 1. i II. roku szkolnego 1921-1922. /
Uniwersytet Jana Kazimierza we Lwowie. — we Lwowie : z | zwigzkowej drukarni
we Lwowie, 1921. - S. 10, 15.

294. Program wyktadow w 3. trymestrze roku akademickiego 1921/1922. /
Uniwersytet Jana Kazimierza we Lwowie. — we Lwowie : z | zwiazkowej drukarni
we Lwowie, 1922. - S. 9.

295. Sktad Uniwersytetu w latach akademickich 1921/1922 i 1922/1923. /
Uniwersytet Jana Kazimierza we Lwowie. — LwoOw : z | zwigzkowej drukarni we
Lwowie, 1923. — S. 18, 44.

296. Program wykladow w trymestrze 1. i II. roku akademickiego 1922-1923. /
Uniwersytet Jana Kazimierza we Lwowie. — we Lwowie : z | zwigzkowej drukarni
we Lwowie, 1922. —S. 11, 16.

297. Program wyktadow w trymestrze Ill. roku akademickiego 1922-1923. /
Uniwersytet Jana Kazimierza we Lwowie. — we Lwowie : z | zwiazkowej drukarni
we Lwowie, 1923. - S. 11.

298. Sklad Uniwersytetu w latach akademickich 1923/1924 1 1924/1925. /
Uniwersytet Jana Kazimierza we Lwowie. — LwoOw : z | zwigzkowej drukarni we
Lwowie, 1924. - S. 12, 28.

299. Program wyktadow w roku akademickim 1923-1924. / Uniwersytet Jana
Kazimierza we Lwowie. —we Lwowie : z | zwigzkowej drukarni we Lwowie, 1923. —
S. 18, 26.

300. Program wyktadow na rok akademicki 1924-1925. / Uniwersytet Jana
Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1924. —S. 20, 29.

301. Program wyktadow na rok akademicki 1925-1926. / Uniwersytet Jana

Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1925. —S. 21, 30.
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302. Program wyktadow na rok akademicki 1926-1927. / Uniwersytet Jana
Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1926. — S. 20, 31.

303. Program wyktadow na rok akademicki 1927-1928. / Uniwersytet Jana
Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1927. — S. 15.

304. Program wyktadow na rok akademicki 1928-1929. / Uniwersytet Jana
Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1928. — S. 15.

305. Program wykladow na rok akademicki 1929-1930. / Uniwersytet Jana
Kazimierza we Lwowie. — we Lwowie : z Pierwszej zwigzkowej drukarni we
Lwowie, 1929. —S. 15.

306. Program wyktadow na rok akademicki 1931-1932 i Sktad Uniwersytetu w
latach akademickich 1930/31 i 1931/32. — Lwodw : Nakladem Uniwersytetu Jana
Kazimieza we Lwowie, 1931. — S. 26, 99, 142,

307. Sktad Uniwersytetu w latach akademickich 1933/34 i 1934/35. — Lwow :
Nakladem Uniwersytetu Jana Kazimieza we Lwowie : tloczonow z Drukarni
naukowej, 1934. — S. 18.

308. Sktad Uniwersytetu w latach akademickich 1935/36. — Lwow : Nakladem
Uniwersytetu Jana Kazimieza we Lwowie : ttoczonow z Drukarni naukowej, 1935. —
S. 17.

309. Sktad Uniwersytetu w latach akademickich 1936/37 i 1937/38. — Lwow :
Nakladem Uniwersytetu Jana Kazimieza we Lwowie, 1937. — S. 23.
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Junniom Ne CMLXI Aoonvgha Bexa npo nouecue unencmeo y Llicapcokomy nikapcbkomy
mosapucmei y m. Binbno (Caesarea Societas Medicorum Vilnensis) sio 12 epyons 1895 p.
(opucinan 3naxooumucs y Llenmpanvuiti meouyniti 6ioniomeyi y m. Bapwasi, [lonvwa).
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5’” D" ADOLFA BECKA

Wmﬁmvwamwmm
00 GRONA FUONHY

-

Hunnom Aoonvgha bexa npo nouecne unencmeo y Kpakiscmkomy nikapcbKomy moeapucmei
6i0 3 mpasna 1917 p. (opucinan 3naxooumucsa y Llenmpanvuiuii meouuniu 6ioniomeyi y m. Bapwasi,

THonvwa).
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DALSZE BADANA - 29

ZIAWISK ELEKTRYCZNYCH
W KOKZE MOZGOWEJ.

* . . Gees s | wbis e

@

Beck A. Dalsze badania zjawisk elektrycznych w korze mézgowej / A. Beck, N.
Cybulski. — w Krakowie : Nakladem Akademii Umiejetnosci. Sktad Gtowny w
Ksiegarni Spotki Wydawniczej Polskiej, 1896. — 84 S. (3 asmozpagpom ma npucesmoro:

“llopocomy 0-py Llumonosuyy 6io H. LJubynvcokozo”, opucinan 3naxooumvcs y Oioniomeyi kag.

Hopm. gpizionozii IHMY).
63



N.B: V-9
Neg): /Mn[e A e frotcresieee
R Fof Mpatooz
~ ADOLF BECK. %M/;/e/m/« 1

PRZYCZYNEK DO FIZYOLOGII

CZESCI LEDZWIOWEJ RDZENIA PACIERZOWEG) <%

W ZA B,

KRAKOW.
NAKEADEM AKADEMII UMIEJI;TNOSCI.

SKLAD GRLOWNY W KSIEGARNI SPOLKI WYDAWNICZEJ POLSKIEJ.

1892.

Przyczynek do fizyologii czesci ledzwiowej rdzenia pacierzowego u zab / Adolf
Beck. — Krakow : Nakladem Akademii Umiejetnosci, 1892. — 17 s.

(3 aemoepaghom ma npucesmor: “Bervmunosasxichomy namy npog. Hanoneony
Lubynvcoxomy 3 cepoeunor noeazoro ma e60sunicmio 6i0 yuua. 27/04/ 18927, opuecinan

3Haxooumscs y bioniomeyi kapeopu ¢izionocii Arernoncokozo ynieepcumemy).
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Beck A. O fizyologii odruchéw / Adolf Beck. — Krakéow : Drukarnia
Uniwersytetu Jagielloriskiego, 1894. — 22 s.

(3 aemoepagom ma npucesmoro: “Bervbmunosascrnomy nany npog. 0-py H. L[ubyrscokomy 3

niomeepodicents 2aubokoi nosazu ma osiuHocmi. Aémop”’, opueinan sHaxooumscs y 6ioriomeyi

Kagheopu izionoaii Areanoncvrozo yrisepcumemy).

65



Bnour Beoxo i G s

BADANIA
SZYBKOSCI RUCHU KRWI
W ZYLE BRAMNE]

(vena portae).

W KRAKOWIE.
DRUKARNIA UNIWERSYTETU iAG]ELLQI’{SK]EG()
pod zarzallem A. M. Kosterkiewieza. -

. 1895,

Beck A. Badania szybkosci ruchu krwi w zyle bramnej ( vena portae) / Adolf
Beck. — w Krakowie : Drukarnia Uniwersytetu Jagiellonskiego, 1895. — 6 s.

(3 asmoepagpom ma npucesmoro: “Ceomy Haukpawomy npogecopy! Asmop”, opucinan

3Haxooumwcs y bioniomeyi kapeopu ¢izionoeii HArennoncokozo ynisepcumemy).
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FIZYOLOGIA
CZY.OWIEKA

OPRACOWALI

ST. BADZYNSKI-Lwéw, A. RECK-Lwéw, B. CYBULSKI-Wiadystawéw,
N.CYBULSKI-Krakéw, J. DUNIN BORKOWSKI-Krakow, M. EIGER-War-
szawa, E. GODLEWSKI-Krakéw, T. KOZNIEWSKI-Warszawa, K. W. MA-
JEWSKI-Krakéw, L. MARCHLEWSKI-Krakéw, FR. NOWOTNY-Krakéw,
K.PANEK-Lwo6w,J. PARNAS-Strassburg, E. PIASECKI-Lwéw, E. POZER-
SKI-Paryz, J. PRUSZYNSKI-Warszawa, A. ROSNER-Krakéw, J. ROTH-
FELD-Lwéw, M. SIEDLECKI-Krakéw, W.SIERADZKI-Lwéw,J. SOSNO-
WSKI-Warszawa, Z. SZYMANOWSKI-Krakéw, L. ZBYSZEWSKI-Lwow.

POD REDAKCYA

ADOLFA BECKA

NAPOLEONA CYBULSKIEGO /SHAl

WYDAL f/ 2L

KAZIMIERZ RZETKOWSKI \

Z ZAPOMOGI KASY POMOCY DLA 0SOB PRACUJACYCH NA POL
NAUKOWEM IMIENIA DRA MIANOWSKIEGO W WARSZAWIE \

TOM II

CENA 7ZA DWA TOMY Rs. 8

T?Bac%‘l}l
ha,»

7\/'/
WARSZAWA
SKELAD GLOWNY W KglEGARNI GEBETHNERA I WOLFFA
1915

Fizyologia cztowieka. T. 2 / oprac. St. Bgdzynski [et al.] ; pod red. Adolfa
Becka i Napoleona Cybulskiego ; wyd. Kazimierz Rzetkowski. — Warszawa : Ski. gf.
Gebethner i Wolff ; Krakow : Drukarnia Uniwersytety Jagiellonskiego 1915. — 715 s.

(opuzinan snaxooumocs y 6ibaiomeyi kagedpu pizionoii Arennoncoko2o yHisepcumemy).

67



PODRECZNIK
FIZJOLOGJI

WYDAL
ADOLF BECK

OPRACOWALI:

ST. BADZYNSKI-Warszawa, A. BECK-Lwéw, N. CYBULSKI s

FR. CZUBALSKI - Warszawa, E. GODLEWSKI jun.-Krakow,

W. LUCZYNSKI-Lwow, K. W. MAJEWSKI - Krakow, J. MO-

DRAKOWSKI - Warszawa, J. K. PARNAS - Lwow, E. PIASECKI-

Poznan, A. ROSNER -Krakéw, J. ROTHFELD -Lwow, J. SO-

SNOWSKI-Warszawa, W. TYCHOWSKI-Lwow, T. ZALEWSKI-
Lwow, L. ZBYSZEWSKI - Lwow

TOM II

Z 119 RYCINAMI

LWOW — WARSZAWA —KRAKOW
NAKELADEM SPOLKI WYDAWNICZEJ LEKARSKIEJ
GUBRYNOWICZ I SYN

1924

Podrecznik fiziologii. T. 2 / wyd. Adolf Beck ; oprac. St. Badzynski [et al.]. —
Lwow ; Warszawa ; Krakow : Naktadem Spotki Wydawniczej Lekarskiej Gubrinowicz
I Syn, 1924,

(opuzinan snaxooumocs y 6ioriomeyi kageopu pizionoii Arennoncoko2o ynisepcumenmy).
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ADOLF BECK CO-FOUNDER OF THE EEG
AN ESSAY IN HONOUR OF HIS 150™ BIRTHDAY

Anton Coenen and Oksana Zayachkivska
with Stanistaw Konturek and Wiestaw Pawlik
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niopyunuxkom ‘“‘@izionocia ar0ounu”, axui e6in Hanucas pazom 3 H. [ubynvcoxkum. Kusonuc
Cmanicnasa Kauop-bamoscvkozo (1935). Ilopmpem 3naxooumwvcs y Hayionanonomy Mysei
Kpaxosa).
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