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Foreword

Stanisgaw J. Kontur ek

Departmenbf PhysiologyJagiellonian UniversityK r a k - w

Adolf Beck, born inKr a k in w863 in a poorJewish family, joined the Department of
Physblogy of the Jagiellonian Universityas an assistant in880, to work directly under the
supervision of its chairman, tleninentprofessor of physiology NapoleonCybulski. Following the
suggestion of Cybulski, Beck started experimental studiethenlectrical brain activity in various
animalspecies such as rabbits, dogs and raggkecordedn response to strong light flashes. Thus,
he demonstrated evoked brain potentiatingelectrodes applied directly to the visual gestof the
brain. His findingsconcerning the excessive excitation of the visual corticalkafer a fashwere
published in thaGermandCentralblatt §r Physiologiéin 1890, andinitially widely recognized and
cited in various scientific magazine§oon after this success he got a chair at the Department of

Physiology of the Jan Kazimierz Universitylofiv.

Earlier,in 1875Richard Caton from the Schoof Bledicine in Liverpool (UK) ha already
confirmed the existence dhe spontaneous waxing and waning thie electrical brain activity,
however Beck brought up two new elementdamely, he localisationo f senses with 6
p ot e nandthe lcesdatjon of electrichtainwaves uporsensory stimulatianThus as the first one
he has descriled the desynchronisation of the electroencephalogianii929, Hans Bergerfrom
Germanyhasrecorded for the fitstime the electrical activitpf the human brainin this wayBerger
promotedthe nortinvasive brain recording techniquéom animals to humansand updated this

methodtowardsa basictool for clinical examination othebrain in health and disease

In considering Beak s f i n ddnrogether witheCaton and Bergdre considered as a
pioneer of encephalography, and afeonder of this important researofethodologyUnfortunately,
mainly through the Second World War and the subsequent divisid&umipe,the Poé Beck is
unknown to a large publid¢de died in atragic way duringthe German occupation of Lw in 1942
whenprofessors of the University weexterminatedby the occupantn this essaylife and work of
Adolf Beck, who was bormxactly 150 years ago iK r a k willvhelp to bring him under renewed
attention Moreover the openingsession at the NeuroniBRO&IRUN Neuroscience Forumm 2013,

organised irK r a k willWe entirely dedicated to Beck






Beckbds pl ace icmoencdplalographyt ory of el

One of the most exciting years in the history of electephalography is the year 1890, when
a certaindr. A. Beck affiliated to the Jagiellonian University K r a k pullished a short paper in
the leading European physiology maga rCee nd r al bl at td . f Jrh eP lerythpdéoD | osqise
Bestimmung der Localisation der Gehilmmnd R¢ickenmar ksfunctionen ver
Er schei (saeRigue np Surprisingly, he paper got an enormous attention.b@ginning
physiologist, Adolf Beck an assistant of the famous physiologist Napoleon Cybulski, described the
spontaneous and evoked electrical activities in the brain of dogs and rabbitgodrigePolish
physiologist was able to localise the sensory modalities afdtebral cortex by electricahd sensory
stimulation, invastigatedith electrical recordings. In this walie exploed parts of the cortexhich
reacted with electragativity upon stimulation. @ing this, Beck found not only the evoked
responsesbut 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 paésdmtupon sensory stimulan, and acessation in the
fluctuations of the electrical waves as a consequencienffferent stimulation. ferefore, wo
essential elements were describedh e 6 desynchronisationd in the el e
t he 6 e v ok ealter peasorg stilnuladofCendquently, tiwas evident thathe 27-years old
Beck claimed to be the discoverer of the electrical brain activity, later tedicas the

electroencephalogram.
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Figure 1. Adolf Beck as a young man at the periddis doctoral work irkK r a k(onihe left).The first page of

his classic paperinthé Cent r al bl att f ¢ r Physiologied from 1890 (o



Seldom has a publication evoked such a polemic in the world of physiology. A spate of claims
followed for priority in finding the ekctrical brain activity The firstonewas fromErnstFleischl von
Marxow (seeFigure 2), a famous physiology professor at the University of Viéhuastria) He wrote
that he had already, seven years earlier, deposited a covartletie Imperial Academy of Sciences
in Vienna, containing claims on the electrical brain activity. Indeethat sealed letter indications of
el ectrical brain activity were given, but FIl ei sc
lacorically: dNature 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 | mperi al A ¢ a d e myAnothdr reirkable resp@nse came frovhi Vasiliyn ¥ 6
Danilevsky (Figure 2), a scientist working at the University of Chafktikraine. In his letter to the
6Central bl at t, DanidewskyPrentisnedo hisodpdtoeab thesisl nve st i gati ons
physiology of thédd r a, wnittén in the Russian language. In this thesis, he described his research on
the electrical activity of a dogdéds brain, and g:
he had registeredde briefly mentioned the desynchronisatigmocessas well Unfortunately,
Danilevsky published a summary of his thesis in his resppulskcation to Beckinthé Cent r al bl at
f ¢r Phy, dutrot earier thad 1891IThe Englishmen Francis Gotch and Victor Horsééso
regponded Gotch, the dscriptor of the refractory phasdter a erve impulse, péormed experiments
showing theelectrical responses of the spinal cord to cortical stimulation. He did this together with his
brother in law, the famauHorsley, the designer of the stereotadigaratus. Just as Fleischl,
however, Gotch and Horsley overlooked essential elements, such as the spontaneous oscillations and

the cessation of these fluctuations after stimulation.

Figure 2. Ernst Fleischl von Marxow (18486891), a weHknown professor in nerve neurophysiology of the
University of Vienna. Due to chronic pains, he was treated with cocaine by his frigmdir$i Freud and
became addicted (on the leftjasiliy Y. Danilevsky (1852939) in 1879, shortly after he finished hisdiseat
the University of Charkov (in the middlleRichard Caton (1842926), shown in his thirties when he was
working on electrophysiology. Caton was born in Bradford (Englaad) worked and lived in Liverpool (on
the right).



The discussion concermgnthe claim on the discovery of the electrical brain activity was
abruptly ended by a letter of Richard Caton of the School of Medicine in Liverpool. Gatffigure
2), a young medical physiologist, referred to a brief abstract of about 10 sentebtishedul5 years
earlier, in 1875 (see 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 appeamedhe occasion of a meeting of the British Medical
Association in February 1875. In a longer paper in the same jquubhshed two years late€aton
more extensively described identical experiments with a larger number of animals, almost with the
samer esul t s. Catonds claim was convincing and ind
Catonds abstract in 1875 contains the first des
Caton was that his findimgs pobmid o douc epdh,yatdnod iomyg Is e
resigned from physiology and became Lord Mayor of Liverpool. His family and colleagues were
unaware of his discovery, sint® took deliberate steps to hide the fact that he had worked on the

brain of animals.

8 THE BRITISH MEDICAL JOURNAL [August 28, 1875,

Zhe Electric Currents of the Brain. By RicitarD CATON, M.D.,
Liverpool.—After a brief #sum of previous investigations, the author
gave an account of his own ecxperiments 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 electrode on the grey malter, 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 of functional activity, its electric current usually exhibits nega- |
tive variation.  IFor 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 l

l
|

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 Richard Caton with the oldest text referring to the electrical brain waves
published in 1875. At that time Catondés work was full



Beck was, as all/l physi ol ogi st s, n otrical lrainar e o f
activity much more x@ensivelythan 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 sensstiynulationfollowed by recording the electrical activities. He
did this with clay electrodes and a mirror galvanometer. The abstract he sentt€tbent r al bl at t
Physi anll1899 was & summary of his extensive thesis which was published onatgear the
Polish languagesgeFigure 4) . Thé thesis was later, in 1973, te initiative of the expert in the
history of neuroscience, Mary Brazier, translated into English. Beck explored, in dogell as in
dogs and rabls, the parts of the dex whichreacted upon stimulation with electronegativity. This
wastestedfor several sensory modalittesnd i n f act was the first desc
Doing this, Beckhasalso found the spontaneous oscillations of brain potentialshavaesl that these
fluctuations weresurelynot related tahe 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 smguence 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 firsbne whodescribé the desynchronisation in the electroencépdr@am following

stimulation.

Figure4.The cover (on the |l eft) and the first page (on t
1891.
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A typical experiment of Beck carried out on an immobilized rabbit, is reported on page 33 in
the Engli$ edition of his thesisseeFi gur e 5) . I'n BExEé&si mevmt wolr.dsR
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 wealgntbslowly 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. | moved the anterior electrode to the parietal region (Fig. 7bb); deflection:
103, 100, 102, 98,3 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. Afterangthand clap over the rabbit's ear, the
oscillations ceased, without change in the deflection. Stimulation of the left hind leg had the same

ef f.ect 0

1 |

light flash hand clap

Figure 5. Recording places on the occipital and parietal cortex of the rabbit brain. Due to tobenpéat of
electrodes, the flash gave an evoked response and the clap only a desynchronisation (on the left). The filtered
and plotted reproduction of the experiment described by Beck in his thesis (in the English version, on page 33).
The registration shosvtwo essential elements: a visual evoked potential after a flash of the light and the

desynchronisation both after the visual stimulus and the hand clap (on the right).

Beck noticed by hand the deflections of the galvanometer, althadih 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 metrisesedtg(re 6).
In Figureb, the original deflections of this experinieplotted as a DC registration and filtenedh a
bandwidth between and 30 Hz, are shown. Beck had problemswith explairning the singletrial
visual evoked potentiaFrompage 5161t i s not difficult to explain
the simulation of the eye with light activates the centres of the visual region of the cerebral cortex,
and as a result an el ectronegat i vEeqvakedpatantiala | app

recaded over the occipital cortex wdollowed by adesynchronisation. After the hathp only a

11



desynchronisation vgavisible in this visual part of the cortex. Since small amplitude, high frequency
waves could nohave been registered with Beck's insensitiegjuipment, a desynchronisation sva
expressedn a flat line. Itwas a cessation in the fluctuations of the electrical waves as a consequence
of sensory stimulation. The blocking phenomendiscovered byBeck was in essence a courter
intuitive finding: the consequence of stimulationsthatthe eletrical activity decreaskinstead of an
expected increase. A 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.n his own words (page 53 An i mport ant phenomenon whi
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 tpoleasuld
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 éxplaithibition.

It is nothingnew to us that thexcitation of some centres causes inhibition of the active state of
ot h eAttheulh the principle of excitatiorsurrounded by inhibitions is still a common principle in
modern neurophysiology, inay be obvious that more sensitive galvanometers with ube of
powerful amplifiers, and even single unit recordings, were necessary to explain the process of

desynchronisation in a correct way.

Figure 6. The electrodes used by Beck for recording the electrical brain ac{eitythe left) 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 tinyron (on theright). The mirror reflected a light beam on a read

out scale At that time recording camesavere not available.
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It was already forty yearster thatthe German Hans Bergpublished his first paper about
recordings of the electrical @ty from the surface of the human braialthough he had earlier
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 Octb#§2r1927, Bergr exclaimed:
OEur eka! The waves of Klaus are identical to th
the el ectroencephal Begerwas the firsvha recorckdthealedricakaktivity | | 6
of the human brainand sopromoted te technique as a nenvasive registration with clinical
perspectives. Moreover, it appedrfrom his publication in 192fhat Berger was aware of studies
published earlier. In thénteresting historical introductioof his lengthy paper, he gave full cietb
all researchers, even to Caton and Beck. Indeed, already describetievaaén phenomena, such as
the spontaneous fluctuations, the blocking after sensory stimulation, as well as the existence of two
pattern rhythms. These rhythms were first ditished in dogsyp WI a di mi-NemiskiSrwdi ¢ z
1913, and were initially denoted as O6waves of t
were later called Avaves and Bvaves, and nowadayalpha and betava ve s . -Remiskid i c z
who workedat the Kiev University of St. Vladimir and later at the Ukrainian Academy of Sciences,
was al so the researcher Evekd rocien esdeFigulpgp FBmG m@a n
linguistic reasonsBerger changeitt oEl é kt r e n k e p h @&H i Eglish mwas dranslated as
6el ectroencephal ogramé, abbreviated as O6EEGHO.

wehulviniviewinwv v el v e e e e e e e e

Figure 7. The first registration ofte el ect r i ¢ alEl ek tari mc ea cetbirwigtrya mMma ) of
WI adi mi r -N&min8kwin 19t3z The lower trace is the time in secofdmits is 1 sec). The recording

has a dominant frequency of 12 to 14 Hz.

Hans BergerdqeeFigure8) was a neuropsychiatrist thie hospital in Jena (Germanygnd was
strongly interested in clinical applications of the electrical brain activity. Bérge a more sensitive
galvanometer than his predecessors, while at the same time amplifiersonathe scene. He
described the conditions under which alphad betavaves appeared in humared these waves
placed Bergemwith an analogous problem as Bedde noticed that the small betsaves arose in
higher mental activities than the larger alpha waves, appearing undactie® brain states. Berger

discussed this only in vague statements, since he was not focused on theory and had a pragmatic
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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 neurdplgysibutalso saw that this

technology was of outstanding importance as a diagnostic tool. Also important for Berger was that

recognizd neurophysiologists of that time, who recorded action potentials from large squid nerves,

became less sceptical of m®rk. Till that time they considered this strange and global brain activity
as an artefact. Adrian and Matthews, recognizedrophysiologists at the University of Cambridge
(UK), even started to replicate Berger's findings. After their positive replsatiis results were
seriously considered. Berger slowly convinced scientists of the value of the new mettsbichrighy
promoted the technigufor recording the human braagtivity as a clinical tool. Since that timhis
methodology isindispensablen clinical neurophysiology. For all these reasons, Hans Berger is

considered as the grandfather of electroencephalography.
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Figure 8. Hans Berger (1873941) in B 2 7, wiElt énk ttrheen ke phal ogr ammd of

hi's

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).

Bergergot the honour to be regarded as the grathéf of electroencephalograpbiyice he

applied the é¢chnology which was developed for animals, to humans. Secondly, and even more

importanty, the time was ripe to see the importance of electroencephalography. Caton and Beck were

nearly halfa-century ahead of their times in their views about the meaditigjotechnology for the
studies of thebrain functions. Nevertheless, in the course of research into the origins of
electroencephalography, interest must &lefocusedon the two earliest discoverers: Richard Caton
whose first announcemeotrefhtshef Ehe braind

discovery of these currents by Adolf Beck, during his work for the doctoral thesis in 1880hesty

14
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recounted noneof these forerunners of what has become a fieldmfdawide scientiic importance
attracted much attention ithe Europe or in the USAIn case of Catgnthe shortness and
inaccessibility of the abstracts played a role, winlease of Beck the barrier of the Polish language
undoubedly contributed to the lack of recogiaih. While looking back, it seemthat the best idea te
attribute the discovery of electroencephalography to theofri®ichard Caton(for his first brief
description of brain wavgsAdolf Beck (for his extensive brain work in animglsandHans Berge

(for making the recording technique of these waves applicable in humans

15
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Life and work ofAdolf Beck inKr a k - w

Adolf Abraham Beck (originally Abraham Chaim Beck) was born in the Kazimierz quarter of
K r a kon danuani® 1863 in a Yiddiskspeaking sober living family of a Jewish baker. His father
was Szaja Dawid Begka nd hi s mot her Gust awaande®draf thaBecko | da)
family came from a wealthy family of diamond cutters that for centuries had ilivésnsterdam.
Kr a kwasvin 1863 a main city in Polish Galicia, the Austrian sestqgrartitioned Poland. Beck
visitedthe elementark r a kJewish Schogland since the young Beck displayed a natural talent for
studies, he went to the gymnasi@gnw .  Jimk rkaak This led to his graduation in 188#d the
acceptance as a medical student to the Medical Faculty of the Jagiellonian University hevhere
studied medicine from 1884 throu@B89. His interestwerein natural sciences, so he begamwork
in 1889 as an assistant under the leadership of thekm@ln physiologist Napolem Nikodem
Cybulski (18541919, sedrigure 9). His initial interest was the electrophysiology of the nervous
system, and in particular the electrical response ofngenevoked by sensory stimulation. This was
suggested to him by Cybulski, since a hot topic in that time was the excitability of the nerve at all
points over its pathwayBasd on the fact that the activity is easily travelling over the nerve, the

GermanEHuard Pfl ¢,¢ger proposed that the neur al exci

ner ve. Thi s 6aval anche theorydé st aanewsmdulatdnya t con

movement propagating itself, but upamgradual increment of the potehgnergy in the nerve over its
pathway. Beck began to measure the excitability on two points of the spinal cord in frogs following
stimulation of the sciatic nerve. One electrode was placed on a point of the spinal cord and the other
over the cerebral hespheres. It appeared that electronegatiagation following stimulation wa
substantially changing on the cortical leveled Figure 10). This result was explained by the
observation that the spontaneous current was already fluctuating,tiviéokedactivity came on

top of these spontaneous oscillations.

These findings led in 1888 to ublication of Beck in the Polish langge, translated into
Englishaso On t he excitability of tTheoscillaiongwhichdBeckh ar t s
and Cyulski saw in the fluctuating baselingrought them to the idea of the continuous recording of
the spontaneous electrical brain activity.the same year, Beck presented his recordindgpsdirst
studens 6onferenceand gained a prizgom the univesity. After one year, he was appointedbe a
demonstrator, and shortbfter thati to be anassistant irthe Department of Physiology,here he
began his extensive researchtha electrical processes of the brain. This became the main topic of
B e ¢ Ka&terate work, whichkvasfinished withcum laudegraduation to medical doctor in 1890. The

dissertationtself appeared in 1891. In a brief note published indheée nt r al bl at ta f ¢r

17

C

P



year before, Beck described his, polemiawvoking finding of what is now called the

electroencephalogram.

Figure 9. Adolf Beck @¢n theleft) and Napoleon Cybulskbf the right)in writingt he t ext book O6Fi z
czgowiekad (6Human Physiologyd), which appdedentsd i n 1
and doctors. The phots made in 1911 NapoleonCybulski was a Polish pioneer in neurophysiology and
endocrinology and was tk discoverer of adrenaline in 1895. He also developed a device for meablood

flow velocity.Cybulski served athe Rector of the Jagiellonian University during the perafd 9041905.
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Figure 10. The response of the cortical surfaoeelectrical stimulation of the sciatic nerve of frogs (Orai e ni e
n.isch.) is expressed in electronegative deflections. Note the undetailed hpoacter of the evoked response
which is hardly more than a line, while a time scale is missing. Beck had no camera and made simple hand

drawings of the amplified defttions of the galvanometer.
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It is important to mention here that the scientific activity of Beck was not limited to
el ectrophysiology. Beckds scientific interest wa
fields, such as to general and s physiology. Beck had a great talent for innovative research.
Together with Cybulski he published papers on diverging topics, such as taste perception, the
characteristics of blood circulation, and the properties of urine. In 1894 Beck gegrigs|gendi
(habilitation) in physiology with a thesistited Changes of bl ood pressure in

s1iil

LU
e—
==m

Figure 11 The Department of Physiology §tw. A n n yKrsa kwhere Bedk and Cybulski did most of

their electrophysiological work. Isnow known as theaj ol l @agil8®5KECFHN| s ki 0 s
the large Collegium Medicurbuilding atGr zeg-rzecka street, wher estilt he Dep
located.

Cybul ski, i nitially Bec Hatersa cdleagues and friendsoon and p 1
realised as the head of the department that their electrophysiological work had opened a new field of
research. He began to equip his laboratory more effectively for such seeb€ggre 11). Although
the university had a liméd budget, Cybulski, as a prominent citizenkof a k suweceeded in this
endeavour. Cybulski and Beck were able to pursue their electrophysiollgidils and extended the
work onbrain potentials from rabbits and dogs to monkeys. This formed the stdrjecteport they
made for the Third Internation&hysiological Congress in Bagr{Switzerland) in 1895. This was
their last joint experimental worlasBeck was offered a professorship at the University of Lemberg
(now Lviv, Ukraing. Around that time Bck married Regina Mandelbaumand they lived together
until 1938, when she died. The couple got three children: daughter Zofia who passed aavay on
relative young age in 1939, son Henryk born in 1896,thedecond daughter Jadwiga born in 1901.

The lastwo cameto earth in Lemberg.
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Life and work of Adolf Beck inLviv

In May 1895, at thage of 32, Beck accepted the offer to be appoiptefissor in physiology
at the Jan Kazimierz University in Lemberg. He warkieeretill 1935 and spent the rest of his life in
this city. At that time Lemberg was closely connectel to a kin tiee region of Galicia, a relatively
independent province of the Austrisfungarian Habsburg empire. Lemberg was a multinational city
with a mixture of Polish, Ukrainian and Germauastrian inhabitants, as welis with a large
population of Jews. After World War |, Lemberg, renamed according to its original Polishimame
Lw- w, belonged to the independent Polish Republic, but became Sadiet rule in 1939. Presently,

Lviv is a city in the west of the Ukraine, since the partition of the Soviet UmiatP91 The

University of Lemberg was named the Jan Kazimierz University, andini®aknown as the Lviv

National Medical UniversitygeeFigure 2). Beck started with energy and enthusiasm building up the

new Department of Physiologtthe Medical Faculty. He organised this department in a similar style

as in his Alma Materand provided iwith modern equipment. Herganised an electropsiplogical

laboratory equipped with the newest galvanometers and registration devices. Beside the main direction

of electrophysiology and neuroscience, Beck interests spread also to other aspects of physiology. To
create a broad department of physiologgcBwas able to form a staff with expertise in diverging
aspects of physiology. I n t,BAmorg otherd theiphydiologiflr.r i od B¢
Teof il Hogobut, | ater famous professor in bact
Rothfeld, later achieving a remarkable position in Polish neurolog@ctober 1895Beck gave his

inaugural address in Lemberg witHegturedr he phenomena of | ife and the
particularly intendedo his medical students. The caat with students was important for Beeld

he propagated teaching of physiology &yperimentaldemonstrations. Therefore, he equipped his

lecture hall with an expensive multifunctional time projector, ensuring that he could give
demonstrations with mavg pictures and couldaveshown the dynamics of physiological processes
(seeFigure B). Besides an eminent researcher, Beck was also a gifted teacher and he invested energy

in educating young scientists. In his role as teacher and researcher, Best tredamous School of
Physiology at the University of Lemberg, which delivered various prominent physiologists, among

them his successors Wiktor Tychowski, head of the Department of Physfodog 1932 until 1937,

and Miez yasv§Vierzuchowski (bad of the department from 1937 ud®43).

In the years following his new appointment, Beck had to giwgeat part of his time to the
organisation and building up his new department, bdespite of this, several of his scientifi
publications stenf r om t hi s per i ondhe elddtecalpdtentials ef she lraincdid not
cease but was extended, including an attempt to locate the sensationinftpaibrain He continued

research on the nervous systemd he did seval investigations to the cerebellum with his proximal
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colleague Gustav Bikeles (1861918). Due to the creative research of Beck and Bikeles, the
Department of Physiology got, just as that Kfr a k attention as a centre for expertise in
electrophysioloyg (seeFigure ).

Figure 12. Themain building of the Medical Faculyf the University of Lemberg (now Lviv National Medical
University) is shown on this old postcard. The first floor of this building was entirely occupied by the

Departmen of Physiology, headed by Beck.

Figure 13. The lecture hall of the Department of Physiology where Beuk his lectues and gave his

demonstrationss shown on this recent photo. The frescoes on the ceiling are from the time of Beck.
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Beck and colleagues performed a diversity of physiological topics, ranging from colour vision
to pain sensation. It is obvious that Beck was often involved in common research with his old
department inKr a k Inwl896 Beck published together with Cylkilsa paper on6 Fur t her
I nvestigations of the [Eekekiguteb). This WorkRontined ®wggears i n t h
of cooperative investigations carried out on dogs and monkeys. Besides replicaterpavious
results of Beck, they obtaidesome new facts. They showed that with the occurrence of an active state
expressed in electronegativity in a cortical area, simultaneously electroppsititomologue places
appeaed Beck and Cybulski specified further on which areas electronegativeelectropositive
changes were expressethd wereevenable to map these areas. With this mettbd researchers
figured out the existence of cortical localisations, emphasising that specific cortical areas are not
clearly demarcated and overlap eacheot In this way Beck and Cybulski explored the cortical
functional | ocati ons, showing that Beckods met ho
functional processes of the cerebral cort€key have also concluded that consciossates are
acconpanied byphysiological changeis the cerebral cortex. In a next work, published in 1906, Beck
pointed out that placda the cerebral cortex were evidently associated with pain sensations. Today it
is generally accepted that teéectrophysiological metidology delivers adequate information on the

localization of functions on the cerebral cortex.

Figure 14. Adolf Beck (front rowon theleft) and Gustav Bikeles (front rown theright) photographed during

electrophysiological researcit the Department of Physiology of the Lemberg Medical Faculty.
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Figure 15.Cover page of B e ¢ kFurther thve§igabond o$ thei Efectricah Rrqresses i6 the

Br ai n 6 (on(tlHe8A)A 3cheme of representations oféuni onal areas on the dogds c

In the academic year 1898/1899 Beck went to the Zoological Station in Naples, where he
became interested the electrical phenomena of the retina. These phenomena wereyaliesatibed,
but it was uncleawhich layers in the retina contained the source of the electrical currents. Beck was
able to demonstrate that the layer of lighhsitive rods and cones evidently generates electrical
phenomena. He proved this by showing the existence of electricalntsuire the eye of the
cephalopodEledone moschatavhose retina has only one layer of visual receptors. In,1Bd€k
took part in the organisation of the International Congress of Physiology in Vienna, where he closely
collaborated with his previous tder, Napoleon Cybulski. With his old professor and with a k - w
coll eague, -Blacieszyna helentineed@Esoknmon electrophysiological work. The group
was able to publish one of the first photographs of electroencephalographic potentials, and even
succeeded to photograph the tracings of a dog showing apt&pgeizure geeFigure ). Around
that time Beck and Cybulski were writing together the first textbook tilef i zj ol ogi a cz §c
(6 Human P h,ywkich whs @uplsided in 1915. This became the standard and popular teaching

text for medical studds at Polish universities for a long time.

24



