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This year, Acta Poloniae Pharmaceutica,
established in 1937, celebrates its eightieth anniver-
sary. Professor Witold Rawita-Witanowski was one
of an executive body of three editors (W.R.
Witanowski, O. Achmatowicz, and A. Ossowski) in
the very beginning of the journal. Originally, the
journal was established as a scientific addendum to
ëContemporary Pharmacyí (Farmacja WspÛ≥czesna,
in Polish) which was published by the New Phar-
macy Society (Stowarzyszenie ëNowa Farmacjaí, in
Polish). He was the last Dean of the Faculty of
Pharmacy at the University of Warsaw in the pre-
war time, elected for the academic year 1938/39,
and re-elected on September 1, 1939, just on the day
of outbreak of World War II. During the German
occupation, he was deeply engaged in secret univer-
sity courses for pharmacy students, and directed the
laboratory of Pharmacistsí Chamber (Izba Apte-
karska, in Polish, located on 16 D≥uga St., in
Warsaw Old Town area) which was officially
engaged in food, drug, and epidemics control; for
that reason, the German administration as well as

military, police and security circles deemed it nec-
essary to maintain. A good example of the situation
was the threat of an epidemic of toxicosis in
Warsaw, where formic rather than citric acid was
added in the process of a large scale production of
popular caramels, which were available everywhere,
and were sold uncased, by weight. This was likely to
endanger the whole of the population, children and
adults, both native and German, civilians, soldiers as
well as police and Reich Security Main Office
(RSHA) personnel. The laboratory was key in the
detection of the source concerned, and a warning
was issued and distributed throughout the city and
its surrounding areas, even among little children: ëIf
a caramel reveals a slightly metallic taste, quickly
discard it into sewageí.

Upon the fall of the tenacious defense of the
Old Town area on September 2, 1944, during the
Warsaw Uprising, he was directly taken to a transfer
camp for civilians in the township of PruszkÛw
(Dulag 121) where his wife Anna, two young sons
Micha≥ and Jan, and his mother-in-law joined him
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on the next day. However, after a few days, he was
separated from the family on a selection ramp, and
was sent to the German concentration camp KL
Ravensbr¸ck. The relevant advice reached his fami-
ly in late December 1944, when they had already
joined their relatives. At that time, the Polish Red
Cross Organization possessed full lists and mail
addresses of operating concentration camps, those
officially obtained from the German authorities. In
view of this, Anna Rawita-Witanowska mailed a lot
of inquiries about her husband, and most of the
camps politely responded to Frau Witanowski that
he was not there, but one camp was kind enough to
add that they knew he was in Ravensbr¸ck. Soon a
message from the latter arrived and acknowledged
this, revealing the prisoner number concerned,
10709, to be used in correspondence as well as pre-
cise instructions about the monthly allowance of
food packs and mail he may receive. It was irony of
fate that the foregoing courtly exchange of informa-
tion between the victimís family and the murderous
regime of German concentration camps took place
just less than a month before the total collapse of the
German frontline along the western bank of the
Vistula River. His untimely death on March 9, 1945,
as political prisoner no. 114707, officially from
pneumonia (a standard clichÈ in those places), in the
German concentration camp KL Mittelbau, where

he had been transferred from Ravensbr¸ck in
February 1945, took place just short of the collapse
of the Third Reich. The latter piece of information
was unknown to his family for 34 years since the
last message by the end of 1944. His wife, Anna
Rawita-Witanowska, died at an age of 37 in
September 1945, knowing nothing about her hus-
bandís fate. She left 11-year-old Micha≥ and 7-year-
old Jan orphaned. Since that time, his sons were
unable to get any information about their father.
Finally, an inquiry by mail, sent to the Red Cross
offices in Amsterdam, revealed these facts in 1978,
from the campís registry that had been retrieved and
recorded by International Tracing Service (ITS,
34454 Bad Arolsen, Germany) which, until recently,
has been operating under the auspices of the Red
Cross Organization.

A word of comment is necessary here on the
prefix ëRawitaí which has frequently been omitted
in the literature as well as in various documents and
relations; it denotes affiliation with the Rawicz coat-
of-arms heraldic family, but in texts in English it has
usually been considered as a middle name, and one
can find references to W. Witanowski, Witold
Witanowski, W.R. Witanowski or Witold R. Wita-
nowski. 

Witold Witanowski was a son of a distin-
guished pharmacist, ethnographer and historian
Micha≥ Rawita Witanowski, but also the father of
professor of chemistry Micha≥ Witanowski from the
Institute of Organic Chemistry of the Polish
Academy of Sciences.

The period where he earned the reputation of
an eminent scholar started as early as in October
1924, with his post-doctoral stay at the University of
Graz, Austria, where he joined Otto Loewiís group,
just after he had been granted a PhD degree in phys-
iology at the University of Warsaw on June 27,
1924. His PhD thesis (1) on the hormone choline
and related compounds, including acetylcholine,
revealed his interest in the action of these on various
organs, including an isolated frogís heart, so that his
departure to Graz was not accidental. Professor Otto
Loewi, in 1921, made an outstanding discovery of
the existence of a chemical neuromediator which he
tentatively named ëVagusstoffí (vagus substance)
(2). This was a turning point for theories of neuro-
mediators and finally brought him the Nobel prize in
physiology in 1936 (3). The experimental technique
involved has widely become known as the Loewi
experiment. At the time of the discovery, and later
on, there were reasons to suspect that acetylcholine
was at least one of the components of Vagusstoff.
When dr. W.R. Witanowski arrived at Loewiís lab-

Figure 1. Professor Witold Rawita-Witanowski in Dean of
University Divisionís gown, University of Warsaw, 1938.
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oratory, the research there was still focused on the
chemical neuromediator that appeared in Ringerís
solution, which was in contact with and permeated
an isolated frogís heart, upon electric stimulation of
the latter via its vagus nerve. W.R. Witanowski
turned his attention to experimental obstacles that
were encountered upon any attempts at extracting
and isolating substances present in the heart muscle
involved in the Loewi experiment. His achieve-
ments there were highly appreciated by Otto Loewi,
and were quickly published (4) in the same journal,
Pfl¸gers Archiv, and under the same title as those
relating to Loewiís first publication in the series (2),
from 1921, but the former was solely authored by
W.R. Witanowski and bore a description ëPart VIIIí.
This was not accidental, as was accentuated by
Austrian authors (5) who wrote and published a
book, in 2006, on the chemical languages of the
nervous system. The authors say that Otto Loewi
was immediately and fully aware of the significance
of his discovery and consequences thereof. He
intentionally elected a renowned and physiological
journal for publication of the results concerned, the

articles were clearly written and concise, and only
few references to the literature were enclosed; the
reason for the latter was fairly simple, he had no
genuine precursors as far as presenting a clear and
convincing experimental proof of the existence of
chemical neuromediators was concerned. There
were eleven articles in the series, nine of them sole-
ly authored by Otto Loewi himself, the last one was
co-authored by Navratil, while in the eighth publi-
cation, W.R. Witanowski was the only author (4). In
contrast, Loewiís research in other fields was large-
ly presented in pharmacological journals, there were
co-authors in plenty, and numerous references were
made to the literature concerned. The authors (5)
also mention a friendly atmosphere in the laborato-
ry of Herr Hofrat, as Otto Loewi was frequently
addressed at that time by his coworkers and stu-
dents. This was exactly the way dr. W.R.
Witanowski addressed Otto Loewi in the publication
(4) in 1925 where he expressed his thanks to Loewi
and Navratil.

In his Nobel lecture (3) in 1936, Otto Loewi
directly addresses some of his coworkers: ëFirst of

Figure 2. Scheme of Loewiís apparatus: 1. electrode, 2. vagus nerve, 3. glass tube, 4. Ringerís solution, 5. atrium, 6. ventricle of frogís
heart, 7. thin thread, 8. drawing lever arm, 9. revolving drum recording moves of lever arm. This is the original hand drawing by W.R.
Witanowski, taken from ref.(8), page 9 therein
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all, I must mention my distinguished collaborators,
E. Navratil, W. Witanowski, and E. Engelhart, and
thank them.í and, later on, invokes W. Witanowskiís
publication (4) from 1925. The latter article is also
referred to, by Otto Loewi, in his account ëOn the
intraneural state of acetylcholineí (6) published in
1956, that is twenty years after his Nobel prize, and
five years before his death in 1961.

A clear, albeit critical picture of the struggle
against the unknown relating to the existence or
non-existence of chemical neuromediators was pre-
sented by W.R. Witanowski (7, 8) in 1938 when he
had already been appointed associate professor at
the Faculty of Pharmacy of the University in
Warsaw, Needless to say, as was shown in the fore-
going, the author had not only witnessed, but had
also been an active and duly appreciated participant
in that endeavor so that his vivid relation bears a
flair of direct expertise in the field of pioneering
research concerning the mediators, and there are
references galore to his own experience.
Experimental obstacles are accentuated which
afflicted the progress in research in its early stage,
and these are described below as well as depicted in
Figures 2 and 3.

The isolated heart of a frog, together with one
of its vagus nerves still attached, has to be thor-
oughly rinsed with Ringerís solution until the heart
pulse amplitude becomes stable on a lower level
(negative inotropic effect). This is to remove any
traces of blood serum which contains the enzyme
choline esterase; the latter is likely to spoil the

Loewi experiment, by destroying the chemical neu-
romediator. Actually, the enzyme represents a self-
defense system of the organism, its goal is to prevent
any faraway migration of the neuromediator from its
source, and any adverse effects thereof that may be
exerted in remote locations. Only such prepared
samples give reasonable chances of success in
Loewi experiments, and this fact has long been
unrecognized. This also led to a good deal of confu-
sion, and a lot of discussion, within the scientific
community at that time, concerning the validity of
Loewi experiments.

On page 5 of ref. (7) professor W.R. Witanow-
ski writes, upon translation from Polish: ëThe
unawareness of esterase induced impairment of
Loewi experiments was one of the factors that made
the experiment behave waywardly, even in the
hands of skilled experimentalists, including Otto
Loewi himself. As a Loewiís collaborator, I had suc-
cessfully conducted hundreds of his experiments,
and when I was affiliated with professor A.J. Clark
at the Pharmacology Department of the University
College in London, he requested me to demonstrate
the Loewi experiment at the annual meeting of the
Royal Physiological Society to be held on March 20,
1926; as he said, everybody was interested in the
experiment but, thus far, no one in England had been
able to successfully reproduce it. In order to obtain
a single cardiac-neural preparation that would prop-
erly react in the experiment, I had to perform sur-
gery of about thirty frogs. Presently, the Loewi
experiment is facilitated by pretreating the heart

Figure 3. Kymograph output of a successfully conducted Loewi experiment. The upper plot presents the amplitude of frogís heart pulse,
↑ systole, ↓ diastole, as a function of time, in seconds, indicated by the markers at the bottom The middle plot is a marker of the period of
electric stimulation of the vagus nerve (a broad band there). A frogís heart, in contact with Ringerís solution, with gaseous oxygen blown
through, is known to survive without any blood flow. This is an original recording taken on a kymograph by W.R. Witanowski , ref.(8),
page 11 therein
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with physostigmine which largely prevents the
destruction, by choline esterase, of the chemical
mediator involvedí.

As far as Figs. 2 and 3 are concerned, a portion
of Ringerís solution is removed, with a pipette, dur-
ing the period where the vagus nerve is electrically
stimulated to activity (stage 1). The removed portion
is subsequently reintroduced upon returning to the
steady state of the heart pulse when the nerve and
the heart remain quiescent (stage 2). A significant
and transient depression in pulse amplitude is
observed in stage 2, analogous to that recorded in
stage 1. The kymograph output of stage 1 does not
exclude an instantaneous transmission of the electric
impulse via the vagus into the heart. However, the
output of stage 2 clearly shows that there must be a
chemical neuromediator released which persists in
Ringerís solution, and whose effect on the heart
muscle imitates that of the electric stimulation of the
vagus; hence, the effect is frequently described as
ëvagomimeticí and, in view of the depression in the
heart pulse amplitude, as ënegative inotropicí.

In October 1925, dr. W.R. Witanowski recei-
ved a Rockefeller fellowship for a period of one
year, and moved from Graz to Utrecht where he
joined professor H. Zvaardemakerís group at the
Physiological Laboratory of the University of
Utrecht. This was a good place to pursue problems
relating to the influence of Ringerís solution com-
position on the pulse of a heart placed in Ringerís
bath as well as those concerning the so-called
Libbrechtís paradox (9). The latter term denotes a
short period where the heart is brought to a standstill
upon replacing Ringerís ënormalí solution with that
where its composition is altered in some way, for
example, if it is depleted of KCl at a given concen-
tration of NaCl. Such paradoxes may occur in tight-
ly spaced groups on the timescale concerned. The
results of dr. W. Witanowskiís work on this topic
were swiftly published under the title ëNatrium und
Herzautomaticí (Sodium and Automaticity of the
Heart) (10) in 1926, and again the journal was
Pfl¸gers Archiv, and he was the lone author. There
was also another publication in the field, this time
co-authored by Zvaardemaker and entitled ëOver-
gangsstilstanden van het hartí (11), where concerted
effects on the heart of Na+, K+, and Ca++ ions in
Ringerís solution were assessed as well as those of
the radioactive elements uranium and thorium.

After that, in February 1926, he relocated him-
self to the University College in London and collabo-
rated with professor A.J. Clark and his team at the
Pharmacological Department. This was the place
where dr. W.R. Witanowski was invited by Clark to

demonstrate the Loewi experiment at the annual meet-
ing of the Royal Physiological Society, as was related
in the foregoing, in the account of ref. (7), page 5
therein. His research there followed the line he had
adopted before, that concerning modification of
Ringerís solution, and any concomitant effects thereof
on the activity of the heart. This was presented in the
publication ëThe Differential Paralysis of Cardiac
Nerve Endings and Muscleí where he was the lone
author (12) presented there as a Fellow of the
Rockefeller Foundation. This direction of research
was continued later in Poland, where he experimented
with frogís heart permeability with respect to sodium
and potassium ions, if the heart was immersed in
either Ringerís solution or in that depleted of KCl; this
was presented in an article entitled ëSur la permÈabil-
itÈ du coeur aux ions de sodium et de potassiumí (14).

Finally, by the end of his fellowship, he spent
the period from May through October 1926 in
Edinburgh, with professor G. Bargerís group at the
Medical Chemistry Laboratory of the University
there. Dr. W.R. Witanowski began his research there
on the muscles of the marine lamprey eel
Petromyzon marinus with a view to detect the pres-
ence of any chemical neuromediators, possibly other
than acetylcholine, for example acetylcarnitine or
any of carnitine derived esters. At that time, there
was a widespread opinion that Vagusstoff was actu-
ally acetylcholine, but he had some doubts on
whether it was the only compound involved. These
investigations were not finished in Edinburgh, but
were continued in Poland, at the Jagiellonian
University in Cracow, then at the University of
Warsaw. An account of this research, including its
history, was presented by professor Witold R.
Witanowski in 1938 in an article ëNitrogen contain-
ing extracts from muscles of marine lamprey eelí
(13). He reported there three substances, hereto
undetected in the muscles of that species, choline,
neosin, and crangitin, and noticed some differences
with respect to the fluvial species.

Oneís attention should be drawn to the fact
that, on his journey throughout renowned research
centers in Europe, dr. W.R. Witanowski, a post-doc-
toral fellow at that time, was a welcomed guest, not
a plain and accidental visitor in those places. He
quickly published, in renowned journals, his results
obtained there, and usually as the lone author. This
clearly shows that he employed experience as well
as ideas of his own, and this was duly respected in
the places he visited. In addition, it seems that he
had deliberately elected the places to visit, and his
Rockefeller fellowship must have been preceded by
suitable recommendations.
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The present short outline is not intended to
encompass the whole of his curriculum vitae or the
whole of his research activity. It is focused on the
most dramatic events that took place by the end of
his life and, on the other side, on his early, con-
sciously elected, and internally consistent direction
of research that brought him high respect within the
scientific community, here and beyond. 

More detailed biographical data, in Polish with
short summaries in English, may be found in refs.
(15, 16). 
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