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Foreword 

 

 

Stanisğaw J. Konturek 

Department of Physiology, Jagiellonian University, Krak·w 

 

 

 

Adolf Beck, born in Krak·w, in 1863, in a poor Jewish family, joined the Department of  

Physiology of the Jagiellonian University as an assistant in 1880, to work directly under the 

supervision of its chairman, the eminent professor of physiology ï Napoleon Cybulski. Following the 

suggestion of Cybulski, Beck started experimental studies on the electrical brain activity in various 

animal species such as rabbits, dogs and monkeys, recorded in response to strong light flashes. Thus, 

he demonstrated evoked brain potentials, using electrodes applied directly to the visual centres of the 

brain. His findings concerning the excessive excitation of the visual cortical areas after a flash were 

published in the German óCentralblatt f¿r Physiologieô in 1890, and initially widely recognized and 

cited in various scientific magazines. Soon after this success he got a chair at the Department of 

Physiology of the Jan Kazimierz University of Lviv. 

 

Earlier, in 1875 Richard Caton from the School of Medicine in Liverpool (UK) has already 

confirmed the existence of the spontaneous waxing and waning of the electrical brain activity, 

however Beck brought up two new elements. Namely, the localisation of senses with óevoked 

potentialsô, and the cessation of electrical brain waves upon sensory stimulation. Thus, as the first one 

he has described the desynchronisation of the electroencephalogram. In 1929, Hans Berger from 

Germany has recorded for the first time the electrical activity of the human brain. In this way Berger 

promoted the non-invasive brain recording technique from animals to humans, and updated this 

method towards a basic tool for clinical examination of the brain in health and disease.  

 

In considering Beckôs findings, he can, together with Caton and Berger, be considered as a 

pioneer of encephalography, and a co-founder of this important research methodology. Unfortunately, 

mainly through the Second World War and the subsequent division of Europe, the Pole Beck is 

unknown to a large public. He died in a tragic way during the German occupation of Lw·v in 1942, 

when professors of the University were exterminated by the occupant. In this essay, life and work of 

Adolf Beck, who was born exactly 150 years ago in Krak·w, will help to bring him under renewed 

attention. Moreover, the opening session at the Neuronus IBRO&IRUN Neuroscience Forum in 2013, 

organised in Krak·w, will be entirely dedicated to Beck.      
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Beckôs place in the history of electroencephalography 

 

 One of the most exciting years in the history of electroencephalography is the year 1890, when 

a certain dr. A. Beck, affiliated to the Jagiellonian University in Krak·w, published a short paper in 

the leading European physiology magazine óCentralblatt f¿r Physiologieô. The paper was entitled óDie 

Bestimmung der Localisation der Gehirn- und R¿ckenmarksfunctionen vermittelst der electrischen 

Erscheinungenô (see Figure 1). Surprisingly, 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, invastigated with electrical recordings. In this way, he explored parts of the cortex, which 

reacted with electronegativity upon stimulation. 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, and a cessation in the 

fluctuations of the electrical waves as a consequence of the afferent stimulation. Therefore, two 

essential elements were described: the ódesynchronisationô in the electrical waves after stimulation and 

the óevoked potentialsô after sensory stimulation. Consquently, it was evident that the 27-years old 

Beck claimed to be the discoverer of the electrical brain activity, later indicated as the 

electroencephalogram. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 1. Adolf Beck as a young man at the period of his doctoral work in Krak·w (on the left). The first page of 

his classic paper in the óCentralblatt f¿r Physiologieô from 1890 (on the right). 



8 

 

Seldom has a publication evoked such a polemic in the world of physiology. A spate of claims 

followed for priority in finding the electrical brain activity. The first one was from Ernst Fleischl von 

Marxow (see 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 Fleischlôs observations missed crucial points. Beck responded 

laconically: óNature 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 Viennaô. Another remarkable response came from Vasiliy Y. 

Danilevsky (Figure 2), a scientist working at the University of Charkov (Ukraine). In his letter to the 

óCentralblatt f¿r Physiologieô, Danilewsky mentioned his doctoral thesis óInvestigations in the 

physiology of the brainô, written in the Russian language. In this thesis, he described his research on 

the electrical activity of a dogôs brain, and gave a description of the fluctuating brain potentials which 

he had registered. He briefly  mentioned the desynchronisation process as well. Unfortunately, 

Danilevsky published a summary of his thesis in his response-publication to Beck in the óCentralblatt 

f¿r Physiologieô, but not earlier than 1891. The Englishmen Francis Gotch and Victor Horsley also 

responded. Gotch, the descriptor of the refractory phase after a nerve impulse, performed experiments 

showing the electrical responses of the spinal cord to cortical stimulation. He did this together with his 

brother in law, the famous Horsley, the designer of the stereotactic apparatus. 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 (1846-1891), a well-known 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 (on the left). Vasiliy Y. Danilevsky (1852-1939) in 1879, shortly after he finished his thesis at 

the University of Charkov (in the middle). 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 (on 

the right). 
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   The discussion concerning the 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. Caton (see Figure 

2), a young medical physiologist, referred to a brief abstract of about 10 sentences, published 15 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 appeared on the occasion of a meeting of the British Medical 

Association in February 1875. In a longer paper in the same journal published two years later, Caton 

more extensively described identical experiments with a larger number of animals, almost with the 

same results. Catonôs claim was convincing and indisputable. Nowadays, it is generally accepted that 

Catonôs abstract in 1875 contains the first description of the electroencephalogram. Regrettable for 

Caton was that his findings óproduced no single ripple in the pool of physiologistsô. Later, Caton 

resigned from physiology and became 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. 

 

Figure 3. The original abstract of Richard Caton with the oldest text referring to the electrical brain waves, 

published in 1875. At that time Catonôs work was fully ignored.  
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Beck was, as all physiologists, not aware of Catonôs work, but he explored the electrical brain 

activity much more extensively 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 followed by recording the electrical activities. He 

did this with clay electrodes and a mirror galvanometer. The abstract he sent to the óCentralblatt f¿r 

Physiologieô in 1890 was a summary of his extensive thesis which was published one year later in the 

Polish language (see Figure 4) . This thesis was later, in 1973, as the initiative of the expert in the 

history of neuroscience, Mary Brazier, translated into English. Beck explored, in frogs, as well as in 

dogs and rabbits, the parts of the cortex which reacted upon stimulation with electronegativity. This 

was tested for several sensory modalities, and in fact was the first description of óevoked potentialsô. 

Doing this, Beck has also found the spontaneous oscillations of brain potentials and showed that these 

fluctuations were surely not related to the 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 one who described the desynchronisation in the electroencephalogram following 

stimulation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The cover (on the left) and the first page (on the right) of Beckôs dissertation which was published in 

1891. 
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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 (see Figure 5). In Beckôs own words: óExperiment 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 

effectô. 

` 

  

 

Figure 5. Recording places on the occipital and parietal cortex of the rabbit brain. Due to the placement 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 shows two 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, 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 (see Figure 6). 

In Figure 5, the original deflections of this experiment, plotted as a DC registration and filtered with a 

bandwidth between 1 and 30 Hz, are shown. Beck had no problems with explaining the single-trial 

visual evoked potential. From page 51: óIt 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 cortexô. The evoked potential 

recorded over the occipital cortex was followed by a desynchronisation. After the hand clap only a 
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desynchronisation was visible in this visual part of the cortex. Since small amplitude, high frequency 

waves could not have been registered with Beck's insensitive equipment, a desynchronisation was 

expressed in a flat line. It was a cessation in the fluctuations of the electrical waves as a consequence 

of sensory stimulation. The blocking phenomenon, discovered by Beck, was in essence a counter-

intuitive finding: the consequence of stimulation was that the electrical activity decreased instead of an 

expected increase. As it 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): óAn 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. I 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 new to us that the excitation of some centres causes inhibition of the active state of 

othersô. Although the principle of excitations surrounded by inhibitions is still a common principle in 

modern neurophysiology, it may 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. The electrodes used by Beck for recording the electrical brain activity (on the 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 tiny mirror (on the right). The mirror reflected a light beam on a read-

out scale. At that time recording cameras were not available.  
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  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. Although he had earlier 

started with dogs in 1902, he switched to human studies in 1924. His children, son Klaus and daughter 

Ilse, were main, obedient, but often unwilling, subjects. On  October 14
th
, 1927, Berger exclaimed: 

óEureka! The waves of Klaus are identical to the intracerebral recorded waves. I am able to record 

the electroencephalogram of an intact skull!ô. Berger was the first who recorded the electrical activity 

of the human brain, and so promoted the technique as a non-invasive registration with clinical 

perspectives. Moreover, it appeared from his publication in 1929 that Berger was aware of studies 

published earlier. In the interesting historical introduction of his lengthy paper, he gave full credit to 

all researchers, even to Caton and Beck. Indeed, already described were the 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 Pr§wdicz-Neminski in 

1913, and were initially denoted as ówaves of the first order' and ówaves of the second order'. These 

were later called A-waves and B-waves, and nowadays: alpha- and beta-waves. Pr§wdicz-Neminski, 

who worked at the Kiev University of St. Vladimir and later at the Ukrainian Academy of Sciences, 

was also the researcher who coined the German term óElektrocerebrogrammô (see Figure 7). For 

linguistic reasons, Berger changed it to óElektrenkephalogrammô, which in English was translated as 

óelectroencephalogramô, abbreviated as óEEGô. 

 

 
 

Figure 7. The first registration of the electrical brain activity (óElektrocerebrogrammô) of dogs made by 

Wladimir Pr§wdicz-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 (see Figure 8) was a neuropsychiatrist at the 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 with 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 
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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 neurophysiology, but also saw 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 

(UK), 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 strongly 

promoted the technique for recording the human brain activity 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.    

 

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Hans Berger (1873-1941) in 1927, with the óElektrenkephalogrammô of his daughter Ilse. Upper 

trace: Ilse in rest (alpha waves), middle trace: Ilse in calculating a sum (beta waves), and lower trace: Ilse in 

giving the outcome of the sum (mixes waves).  

 

 Berger 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 

importantly, 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 

studies of the brain functions. Nevertheless, in the course of research into the origins of 

electroencephalography, interest must also be focused on the two earliest discoverers: Richard Caton, 

whose first announcement of the óElectric currents of the brainô appeared in 1875, and the independent 

discovery of these currents by Adolf Beck, during his work for the doctoral thesis in 1890. As already 
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recounted, none of these forerunners of what has become a field of world-wide scientific importance 

attracted much attention in the Europe or in the USA. In case of Caton, the shortness and 

inaccessibility of the abstracts played a role, while in case of Beck the barrier of the Polish language 

undoubtedly contributed to the lack of recognition. While looking back, it seems that the best idea is to 

attribute the discovery of electroencephalography to the trio of Richard Caton (for his first brief 

description of brain waves), Adolf Beck (for his extensive brain work in animals), and Hans Berger 

(for making the recording technique of these waves applicable in humans).  
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Life and work of Adolf Beck in Krak·w 

 

 Adolf Abraham Beck (originally Abraham Chaim Beck) was born in the Kazimierz quarter of 

Krak·w on January 1
st
, 1863 in a Yiddish-speaking sober living family of a Jewish baker. His father 

was Szaja Dawid Beck, and his mother Gustawa (Bluma Golda) M¿ller. The ancestors of the Beck 

family came from a wealthy family of diamond cutters that for centuries had lived in Amsterdam. 

Krak·w was in 1863 a main city in Polish Galicia, the Austrian sector of partitioned Poland. Beck 

visited the elementary Krak·w Jewish School, and since the young Beck displayed a natural talent for 

studies, he went to the gymnasium (św. Jacka) in Krak·w. This led to his graduation in 1884, and the 

acceptance as a medical student to the Medical Faculty of the Jagiellonian University, where he 

studied medicine from 1884 through 1889. His interests were in natural sciences, so he began to work 

in 1889 as an assistant under the leadership of the well-known physiologist, Napoleon Nikodem 

Cybulski (1854-1919, see Figure 9). His initial interest was the electrophysiology of the nervous 

system, and in particular the electrical response of a nerve evoked 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 pathway. Based on the fact that the activity is easily travelling over the nerve, the 

German Eduard Pfl¿ger proposed that the neural excitation gathers strength in its passage down the 

nerve. This óavalanche theoryô states that conduction depends not simply upon an undulatory 

movement propagating itself, but upon a gradual increment of the potential energy 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 hemispheres. It appeared that electronegative variation following stimulation was 

substantially changing on the cortical level (see Figure 10). This result was explained by the 

observation that the spontaneous current was already fluctuating, while the evoked activity came on 

top of these spontaneous oscillations. 

These findings led in 1888 to a publication of Beck in the Polish language, translated into 

English as óOn the excitability of the various parts of the same nerveô. The oscillations, which Beck 

and Cybulski saw in the fluctuating baseline, brought them to the idea of the continuous recording of 

the spontaneous electrical brain activity. In the same year, Beck presented his recordings at his first 

studentsô conference, and gained a prize from the university. After one year, he was appointed to be a  

demonstrator, and shortly after that ï to be an assistant in the Department of Physiology, where he 

began his extensive research on the electrical processes of the brain. This became the main topic of 

Beckôs doctorate work, which was finished with cum laude graduation to medical doctor in 1890. The 

dissertation itself appeared in 1891. In a brief note published in the óCentralblatt f¿r Physiologieô a 
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year before, Beck described his, polemic evoking, finding of what is now called the 

electroencephalogram.  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Adolf Beck (on the left) and Napoleon Cybulski (on the right) in writing the textbook óFizjologia 

czğowiekaô (óHuman Physiologyô), which appeared in 1915. This was a popular must among medical students 

and doctors. The photo is made in 1911. Napoleon Cybulski was a Polish pioneer in neurophysiology and 

endocrinology, and was the discoverer of adrenaline in 1895. He also developed a device for measuring blood 

flow velocity. Cybulski served as the Rector of the Jagiellonian University during the period of 1904-1905.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. The response of the cortical surface to electrical stimulation of the sciatic nerve of frogs (DraŨnienie 

n.isch.) is expressed in electronegative deflections. Note the undetailed, poor character 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 deflections of the galvanometer. 
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It is important to mention here that the scientific activity of Beck was not limited to 

electrophysiology. Beckôs scientific interest was widely ranging, and he extended his research to other 

fields, such as to general and visceral 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 got his venia legendi 

(habilitation) in physiology with a thesis titled óChanges of blood pressure in vesselsô.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. The Department of Physiology at św. Anny street in Krak·w, where Beck and Cybulski did most of 

their electrophysiological work. It is now known as the Collegium KoğğŃtaja. In 1895 Cybulskiôs group moved to 

the large Collegium Medicum building at Grzeg·rzecka street, where the Department of Physiology is still 

located.  

 

Cybulski, initially Beckôs supervisor and professor but later a colleague and friend, soon 

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 studies (see Figure 11). Although 

the university had a limited budget, Cybulski, as a prominent citizen of Krak·w, succeeded in this 

endeavour. Cybulski and Beck were able to pursue their electrophysiological studies and extended the 

work on brain potentials from rabbits and dogs to monkeys. This formed the subject for a report they 

made for the Third International Physiological Congress in Berne (Switzerland) in 1895. This was 

their last joint experimental work, as Beck was offered a professorship at the University of Lemberg 

(now Lviv, Ukraine). Around that time Beck married Regina Mandelbaum, and they lived together 

until 1938, when she died. The couple got three children: daughter Zofia who passed away on a 

relative young age in 1939, son Henryk born in 1896, and the second daughter Jadwiga born in 1901. 

The last two came to earth in Lemberg.   
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Life and work of Adolf Beck in Lviv 

 

 In May 1895, at the age of 32, Beck accepted the offer to be appointed professor in physiology 

at the Jan Kazimierz University in Lemberg. He worked there til l 1935, and spent the rest of his life in 

this city. At that time Lemberg was closely connected to Krak·w in the region of Galicia, a relatively-

independent province of the Austrian-Hungarian Habsburg empire. Lemberg was a multinational city 

with a mixture of Polish, Ukrainian and German-Austrian inhabitants, as well as with a large 

population of Jews. After World War I, Lemberg, renamed according to its original Polish name into 

Lw·w, belonged to the independent Polish Republic, but became under Soviet rule in 1939. Presently, 

Lviv is a city in the west of the Ukraine, since the partition of the Soviet Union in 1991. The 

University of Lemberg was named the Jan Kazimierz University, and now it is known as the Lviv 

National Medical University (see Figure 12). Beck started with energy and enthusiasm building up the 

new Department of Physiology at the Medical Faculty. He organised this department in a similar style 

as in his Alma Mater, and provided it with modern equipment. He organised an electrophysiological 

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 physiology, Beck was able to form a staff with expertise in diverging 

aspects of physiology. In this initial period Beckôs assistants were, among others the physiologist, Dr. 

Teofil Hoğobut, later famous professor in bacteriology, and the medical neurologist Dr. Jakub 

Rothfeld, later achieving a remarkable position in Polish neurology. In October 1895, Beck gave his 

inaugural address in Lemberg with a lecture óThe phenomena of life and the ways of investigating itô 

particularly intended to his medical students. The contact with students was important for Beck, and 

he propagated teaching of physiology by experimental demonstrations. Therefore, he equipped his 

lecture hall with an expensive multifunctional time projector, ensuring that he could give 

demonstrations with moving pictures and could have shown the dynamics of physiological processes 

(see Figure 13). 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, Beck created the famous School of 

Physiology at the University of Lemberg, which delivered various prominent physiologists, among 

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

and Mieczysğaw Wierzuchowski (head of the department from 1937 until 1943). 

In the years following his new appointment, Beck had to give a great part of his time to the 

organisation and building up his new department, but, despite of this, several of his scientific 

publications stem from this period. Beckôs research on the electrical potentials of the brain did not 

cease but was extended, including an attempt to locate the sensation of pain in the brain. He continued 

research on the nervous system, and he did several investigations to the cerebellum with his proximal 
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colleague, Gustav Bikeles (1861-1918). Due to the creative research of Beck and Bikeles, the 

Department of Physiology got, just as that of Krak·w, attention as a centre for expertise in 

electrophysiology (see Figure 14). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. The main building of the Medical Faculty of 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 

Department of Physiology, headed by Beck.   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. The lecture hall of the Department of Physiology where Beck had his lectures and gave his 

demonstrations is 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 in Krak·w. In 1896 Beck published together with Cybulski a paper on óFurther 

Investigations of the Electrical Processes in the Brainô (see Figure 15). This work contained four years 

of cooperative investigations carried out on dogs and monkeys. Besides replication of the previous 

results of Beck, they obtained some new facts. They showed that with the occurrence of an active state 

expressed in electronegativity in a cortical area, simultaneously electropositivity in homologue places 

appeared. Beck and Cybulski specified further on which areas electronegative and electropositive 

changes were expressed, and were even able to map these areas. With this method, the researchers 

figured out the existence of cortical localisations, emphasising that specific cortical areas are not 

clearly demarcated and overlap each other. In this way Beck and Cybulski explored the cortical 

functional locations, showing that Beckôs methodology was adequate and appropriate to uncover the 

functional processes of the cerebral cortex. They have also concluded that conscious states are 

accompanied by physiological changes in the cerebral cortex. In a next work, published in 1906, Beck 

pointed out that places in the cerebral cortex were evidently associated with pain sensations. Today it 

is generally accepted that the electrophysiological methodology delivers adequate information on the 

localization of functions on the cerebral cortex. 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Adolf Beck (front row, on the left) and Gustav Bikeles (front row, on the right) photographed during 

electrophysiological research at the Department of Physiology of the Lemberg Medical Faculty.  
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Figure 15. Cover page of Beck and Cybulskiôs paper óFurther Investigations of the Electrical Processes in the 

Brainô (1896) (on the left). A scheme of representations of functional areas on the dogôs cortex (on the right). 

 

In the academic year 1898/1899 Beck went to the Zoological Station in Naples, where he 

became interested in the electrical phenomena of the retina. These phenomena were already described, 

but it was unclear which layers in the retina contained the source of the electrical currents. Beck was 

able to demonstrate that the layer of light-sensitive rods and cones evidently generates electrical 

phenomena. He proved this by showing the existence of electrical currents in the eye of the 

cephalopod, Eledone moschata, whose retina has only one layer of visual receptors. In 1910, Beck 

took part in the organisation of the International Congress of Physiology in Vienna, where he closely 

collaborated with his previous teacher, Napoleon Cybulski. With his old professor and with Krak·w 

colleague, Sabina JeleŒska-Macieszyna, he continued common 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 an epileptic seizure (see Figure 16). Around 

that time, Beck and Cybulski were writing together the first textbook titled óFizjologia czğowiekaô 

(óHuman Physiologyô), which was published in 1915. This became the standard and popular teaching 

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


