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ON INTERACTIONS BETWEEN FEVER, INFLAMMATION,
AND THE AUTONOMIC NERVOUS SYSTEM
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Practice Hohendodeleben, Wanzleben OT Hohendodeleben, Saxony-Anhalt, Germany

The pathologist Simon Samuel, one of the pioneers in the field of the autonomic
nervous system during the 19% century, contributed significantly to the under-
standing of the pathological mechanisms underlying inflammation. The remark-
able advances in that field around the mid-19® century fundamentally influenced
future research of the last 170 years. In fact these findings are still connected with
many novel studies on pathology today. Albert Eulenburg (1840-1917) is another
scientist who contributed to the former advances in the autonomic nervous sys-
tem and who closely cooperated with Samuel. Both scientists published articles
and reviews in the German journal Schmidt’s yearbooks edited by J. A. Winter
(1816-1901). It is remarkable that Johann Ignaz Hoppe (1811-1891), an even
earlier pioneer of the autonomic nervous system, also wrote articles for the same
journal and obviously had influenced Samuel. Although regulations discriminat-
ing Jewish academics existed in Prussia (and later in the German Empire) until
approximately 1888, Samuel was finally made assistant professor (aullerordentli-
cher Professor) at Konigsberg University (today Kaliningrad/Russian Federation)
in 1874. An embarrassingly low position compared to the significance of his sci-
entific contributions and to the implications of his work on future generations.

Key words: autonomic nervous system, inflammation, 19 century history of med-

icine, Robert Remak, Paul Guttmann.

Introduction

Scientific progresses in the field of the autonomic
nervous system around the second half of the 19%
century have to be considered a relevant topic in pa-
thology [1-5]. Today Claude Bernard (1813—1878)
and Charles-Edouard Brown-Séquard (1817-1894)
are internationally recognized as perhaps the most
influential scientists who contributed to that field {2,
4-6}. Nevertheless, several former German-speaking
scientists should also be mentioned. Johann Ignaz
Hoppe (1811-1891), one of the very first pioneers
who especially contributed to pharmacological con-
cepts connected with the autonomic nervous system,
published ground-breaking articles during his time

in Prussia and later in Switzerland {7-91. In the year
1873, Paul Guttmann (1834—1893) (born in Rati-
bor/Kingdom of Prussia (today Racibérz/Poland))
and Albert Eulenburg (1840-1917) published their
remarkable work Pathology of the sympathetic nervous
system on physiological basis (Physiologie und Patholo-
gie des Sympathicus auf physiologischer Grundlage),
which was later awarded the London Medical Soci-
ety’s Astley-Cooper Prize {10—-13}.

These pioneer scientists were obviously inspired
by the early French pathologists and physiologists
from the Napoleonic era and their spiritual succes-
sors, especially by Frangois Magendie (1783-1855)
and Claude Bernard (1813—1878) [10, 14}].
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Simon Samuel (1833-1899)

Simon Samuel was born in Glogau/Kingdom of
Prussia (today Glogéw/Poland) on 5 October 1833
[71. He began to study medicine at Berlin University
in 1851. The brilliant Jewish scientist Robert Remak
(1815-1865) (born in Posen/Kingdom of Prussia (to-
day Poznan/Poland)) became Samuel’s most impor-
tant teacher {71} Although today the concepts of cel-
lular pathology are widely associated with the name
Rudolf Virchow (1821-1902), it was in fact R. Re-
mak who proposed some of these concepts earlier {7}].
However, many of these ideas might have derived
from the Charité Hospital, Pathology Department in
Berlin. The influential physiologist Johannes Mueller
(1801-1858) and the clinical pathologist Johannes
Lucas Schoenlein (1793—1864) were other teachers
in Berlin who had a significant influence on Simon
Samuel [7}. He continued to study medicine at Vi-
enna University and achieved his doctorate degree
at Berlin University in 1855 [7, 15]. Samuel started
his medical career as a practitioner in Konigsberg/
Kingdom of Prussia (today Kaliningrad/Russian
Federation) the following year 1856 {7}. He began
to publish articles in Schmidt’s yearbooks on the entire
Jield of domestic and foreign medicine in the year 1860
[2, 16-18}. Therefore, the discussed correspondence
from 1 December 1859 obviously marked the be-
ginning of Samuel’s scientific career together with
the publication of his book on The trophic nerves (Die
trophischen Nerven. Ein Beitrag zur Physiologie und Pa-
thologie) in 1860 {1}. He achieved his postdoctoral
lecture qualification (Habilitation) in 1867, after
Konigsberg University had changed its statutes,
which excluded individuals who were not Protestant
Christians from postdoctoral lecture qualification {71.
Samuel was promoted to assistant professor for gen-
eral pathology and therapy (Professor Extraordinarius)
at Konigsberg University in 1874 {7]. Samuel wrote
his most significant works on topics which connected
inflammation and fever with the autonomic nervous
system {1-6, 15, 19-24]. He also published a four-
volume textbook on pathology and pathophysiology
in 1879 [14}. Therefore, he can be considered as one
of the founders of pathophysiology as a subfield of
medical science, which had been defined by Rudolf
Virchow (1821-1902) {14}. Simon Samuel passed
away on 9 May 1899 {7}.

Johann A. Winter (1816-1901)

J. A. Winter, one of the main editors of Schmidt’s
yearbooks on the entire field of domestic and foreign medi-
cine between approximately 1847 and 1900, was
born on 20 April 1816 in Leipzig/Saxony {7, 25, 26].
He passed his final medical examination at Leipzig
University in 1838 and then, began his career as an
assistant at a general practitioner’s practice {7, 251.

48

Simultaneously, J. A. Winter attended medical cours-
es at Leipzig University [25]. He was made an as-
sistant at Leipzig University Hospital in 1840 and
achieved his doctorate degree in 1841 {7, 25]. Winter
began a long 2-year scientific journey which led him
to Berlin, Prague, Vienna, and Paris {7, 25}. Back in
Leipzig, J. A. Winter continued his academic career
and was made ‘assistant professor’ (auferordentlicher
Professor) in 1853 {25]. According to his autobiogra-
phy, he neither completed an ordinary German post-
doctoral lecture qualification, nor did he really spe-
cialize in one single field of clinical medicine, which
are definitely two remarkable points in connection
with Winter’s academic career {251.

Furthermore, J. A. Winter successively became an
editor of the German journal Schmidt’s yearbooks on
the entire field of domestic and foreign medicine {7, 251.
That was a large-volume journal (approximately
1200 pages each year) which covered the entire field
of both theoretical and clinical medicine [27]. How-
ever, it faced a successive decline during the 2°¢ half
of the 19t century, primary because the readers be-
gan to prefer more specialized journals {27]. Until
approximately 1880, Schmidt’s yearbooks on the entire
Jield of domestic and foreign medicine still were recog-
nized as a journal of high significance by the major-
ity of physicians {27}. In fact, Winter dedicated ap-
proximately 50 years of his life to that journal, which
could be considered his true life’s work {7, 25, 27}.
J. A. Winter passed away in Leipzig on 18 September
1901 [26}.

Material and methods

The main material of this study is Simon Samuel’s
handwritten correspondence to J. A. Winter from
1 December 1859. It is written on high quality writ-
ing paper without watermarks. The sheet of paper
(22.1 x 28.3 ¢cm) was folded in half and, as a result,
the two pages (front and back) were divided into four
pages (two pages (4 and 1) on the front, two pages
(2 and 3) on the back; all 22.1 x 14.15 cm), which all
contain Samuel’s handwriting.

Although the line of provenance could not be
completely reconstructed, it was obviously part of
J. A. Winter’s collection of autographs. We have
to consider the possibility that this correspondence
might have been alternatively addressed to Win-
ter’s co-editor Hermann Eberhard Friedrich Richter
(1808-1876) in Dresden {28}. Although Richter for-
mally had lost his professorship around 1849/1850
because of participation in the (failed) democratic
revolution (Richter was accused of high treason (Hoch-
verrat),; Winter explicitly pointed out in his obituary
on H. E. E. Richter that Richter had received a con-
siderable financial compensation (nzicht unerhebliches
Wartegeld) as a civil servant (Staatsdienst). Although
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he was dismissed from his professorship in 1850, he
might have been still addressed with Dear Professor
(Hochverehrter Herr Professor) at least by rather liberal
and democratic authors of the journal {28}. Anyway,
even in that case it seems plausible that Richter could
have later handed over the correspondence to Winter
or could have sold the correspondence to his co-editor
because it clearly shows similarities to other letters
which were part of Winter’s former collection. For
example, the author’s name (Samuel) is written on top
of page 1 of the cletter together with the year of ori-
gin (1859) and the location where the correspondence
was written (Konigsberg) in a characteristic handwriting
(maybe it was the handwriting of Winter’s daughter
who could have sold the single letters after her father’s
death) {25}]. These typical characteristics can be found
in many other letters of Winter’s collection but not
in all of them. The existence of Samuel’s articles in
Winter’s and Richter’s journal between approximately
1860 and 1862 is another clear indication of the main
material’s genuineness [2—6, 1621, 29-34}. Further-
more, all individuals mentioned in the correspondence
could be more or less exactly identified, which also
supports the hypothesis that the letter is genuine
[7, 35, 36}. The four handwritten pages were com-
pared with other handwritings from different sources
and overall, further indications for the genuineness
of the discussed correspondence (main material) could
be found.

The document analysis method in qualitative
research was used in this study. First a German
transcript of the correspondence was prepared by
identifying each word and each character of the
handwritten text. Some of the words were difficult
to identify exactly although it was possible to work
out the transcript. Successively, the transcript was
carefully translated into English. The contents of the
correspondence were analysed by comparing them
with different independent sources. Step by step, the
historical context of the correspondence was high-
lighted and discussed, resulting in overviews of the
topics.

The original material is currently in preparation
for archiving in a university archive.

Results

German transcript of the correspondence from Si-
mon Samuel (1833-1899) to J. A. Winter (or per-
haps to his co-editor H. E. F. Richter) with the lo-
cation and date Kinigsherg i./Pr., 1 Dezember 1859
[comments and completions were added in square
brackets}:

Hochverehrter Herr Professor!

Mit vielem Dank habe ich Thr freundliches Sch-
reiben und die mir so bereitwillig gewdhrten Sepa-
ratabdriicke empfangen und beeile mich, in Betracht

der angeregten Mitarbeiterschaft, Threm Wunsche
gemil, schleunigst zu antworten. Gern bin ich be-
reit unter den von Thnen angegebenen Bedingungen
tber alle deutschen und franzésischen Werke tiber
Entziindung, Fieber, Nervenphysiologie, experimen-
telle Pathologie Gberhaupt, und diesen verwandten
Zweigen unserer Wissenschaft zu referieren, resp. zu
kritisieren, {next page} auch von Zeit zu Zeit Resii-
mees Uber diese Fragen zu geben. So pripariere ich
Thnen fir den Sommer eine Arbeit tiber Zellularpa-
thologie und die pathologischen Systeme iiberhaupt (histo-
risch, kritisch, Feststellung der Tatsachen, Form{ul}
ierung {these words were obviously corrected after-
wards by Samuel}l der Fragen), dann die Lehre vom V-
gus auf ibren gegenwdrtigen Standpunkt und spiterhin
Ahnliches. Hier steht mir zwar der groBte Theil der
Zeitschriften zur Disposition, mit oft frithestens nach
einem halben, meist erst nach einem ganzen Jahre.
Wenn Sie mir die Journalaufsitze im Kreuzformat
[perhaps a special method of sending books and jour-
nals which could have been used by publishers}, mit
mehreren Biichern immer zusammen {written in very
small characters above the line; the word “gleichzei-
tig” (simultaneously) was crossed out} schicken wol-
len, so wie es mit dem Prof. v. Wittich {7} {the physi-
ologist Wilhelm von Wittich (1821-1884) is meant}
seitens der Redaktion des Canstattschen Jahresbe-
richts {“Canstatt’s Jahresbericht tiber die Fortschritte
der gesamten Medicin in allen Lindern”, a German
journal which was edited by Carl Friedrich Canstatt
(1807-1850)1 {71 organisiert ist, so sollte ich glau-
ben, dafl unser Verkehr weder besonders kostspielig,
noch mit irgend welchen Schwierigkeiten verknupft
sein wird. Thr Verleger Wigand [Otto Wigand
(1795-1870)1 {35} wird tbrigens mit vielen hie-
sigen Buch Hindlern in Verbindung stehen, durch
die ebenfalls die Ubermittlung von Biichern hin und
zurlick leicht bewerkstelligt werden kann. Und die
Spedition durch Kreuzformat ist ja duBlerst billig und
[daher (therefore)} wunderte ich mich, daf} Sie mir
die Separatabdrucke nicht auf diese Weise zukom-
men lieBen.

Wenn nur Thre Druckseiten nicht so entsetzlich
grof} wiren! Thr wertgeschitztes Blatt braucht seine
Grofe wahrlich nicht mehr in so riesigem Format zu
suchen.

Indel} stets werde ich alle Krifte daran setzten,
um der Ehre der {next page} Mitarbeiterschaft mich
wirdig zu zeigen.

Herr Sanitdtsrat v. Pastau {Julius von Pastau
(1813-1889)1 {7} ist nach Berlin tibergesiedelt und
wenn ich weil} sehe, Frerichs [Friedrich Theodor von
Frerichs (1819-1885)}1{71 Assistent. Herrn Hartung
[most likely the printer, publisher and book trader
Hermann Johann Friedrich Hartung (1823-1901)
or one of his relatives} {36} werde ich beeilen, Thre
Griile auszurichten.
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Fig. 1. Front of Samuel’s correspondence to J. A. Winter fr

In der Erwartung, die besprochenen Artikel recht
baldigst mit der Angabe, ob Referate, ob Kritik zu
erhalten, verbleibe ich

Mit ausgezeichneter Hochachtung

Thr ganz ergebenster

Konigsberg i/Pr.

1 Dezember 1859. Dr Samuel

English translation of the correspondence from
Simon Samuel (1833-1899) to J. A. Winter (or pet-
haps to his co-editor H. E. F. Richter) with the lo-
cation and date Konigsherg i./ Pr., 1 Dezember 1859
[comments were added in square brackets}:

Dear Professor!

I am very grateful for your willingness to send
the separate prints and for your friendly letter which
I both received {a few days ago}l. Therefore, I hur-
ried to answer your letter regarding the suggested
collaboration as requested. I confirm that I will be
able to write reports and reviews on all German and
French works on inflammation, fever, neurophysiol-
ogy, all topics of experimental physiology, and re-
lated fields of [medical} science on these conditions
[of the suggested collaboration}. Furthermore, I {will
be able to} deliver summaries from time to time. For
example, I will prepare a work Oz cellular pathology and
on the whole field of pathological systems (historical, criti-
cal, establishing the facts, formulation of the ques-
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tions) and on The theory of the vagal nerve from a cur-
rent viewpoint. In future, I could continue to deliver
similar articles. {Theoretically,} I have access to most
journals here. Although usually, {they are available}
half a year later {after publication}, in many cases,
[it takes}] one whole year [after publication until
the journal is available}. If you could send the journal
articles together with several books in ‘cross format’
[Kreuzformat, perhaps a special method of sending
books and journals, which could have been used by
publishers}, T would think that it wouldn’t be very
expensive or connected with any particular difficulties.
[It already was} organized in a very similar way with
Professor von Wittich {71 by the editors of ‘Canstatt’s
{71 Annual Review Journal’. {I would suppose that}
your publisher Wigand {35} has contacts with many
local booksellers [in Konigsberg/Prussia, today Ka-
liningrad/Russian Federation} who also could easily
take on the work of sending and returning the books.
The transport with ‘cross format’ is very cheap and
[therefore,} I wondered why you didn’t send the sepa-
rate prints that way.

If only your journal pages wouldn’t be so terri-
bly large! Nowadays your highly regarded journal
doesn’t have to rely on such a giant format to empha-
size the greatness of its content.

Nevertheless, I will always try everything to pre-
serve the honour of being your journal’s collaborator.
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Fig. 2. Back of Samuel’s correspondence to J. A. Winter from 1 December 1859 with pages 2 and 3 {a}

The medical advisor [Sanititsrat} von Pastau {71
has moved to Berlin and, if I predict {correctly}, will
be made Frerichs’ {7} assistant. I will quickly pass
your best wishes on to Mr Hartung {36}.

T expect to receive the articles {which you had men-
tioned in your letter} as fast as possible with the in-
struction if a report or a review {should be written}.

Most respectfully

Yours

Dr Samuel

Discussion

Julius von Pastau was not made Friedrich The-
odor von Frerichs’ assistant in Berlin, as predicted in
Samuel’s correspondence. However, Pastau became
a teacher at the Charité’s nursing school (Krank-
enwartschule in der kinigl. Charité) after 1859 {71.
In the year 1863 and until his retirement in 1875,
Pastau was appointed the director of Breslau’s (for-
merly Prussia, today Wroctaw/Poland) All Saints
Hospital (Allerheiligen), which was one of the largest
hospitals in Prussia with a very long tradition {7}.

In the German-speaking countries around
the mid-19® century, French was mainly spoken by
the wealthy nobility (including French immigrants
who had fled from the revolution) and frequently also
by the wealthy upper-middle-class including the ed-
ucated Jewish minority (they often had contacts to
the Jewish minority in France). In contrast, German
academics (especially physicians) who usually had an
educated middle-class background (their fathers were
usually ordinary teachers, priests, lawyers or physi-
cians) tended to be not very much acquainted with
the French culture (their foreign language education

was usually limited to the ‘extinct languages’ Latin
and ancient Greek). Additionally, Christian scien-
tists rather might have tended to avoid certain forms
of animal experiments because of ethical consider-
ations. Therefore, it becomes understandable why in
German-speaking countries, that type of research in
the field of the autonomic nervous system was first
conducted by physicians with a Jewish or with a part-
ly Jewish background.

Cynically, both scientists, Simon Samuel and his
teacher Robert Remak, were never promoted to full
professors (Ordinarius) in the Prussian Kingdom and
later in the German Empire, obviously for reasons
of religion {7}. Nevertheless, they both managed
to achieve their postdoctoral lecture qualification
and later were promoted to assistant professors (az-
[ferordentlicher Professor) although regulations which
discriminated non-Protestant scientists existed at
Prussian universities until approximately 1888 {71].
Therefore, Samuel and Remak definitely served as
model academics for many physicians and scientists
of future generations, who still had to endure racism
and discrimination at German universities {7}.

Another remarkable point is that Samuel obvi-
ously tried to avoid citing J. I. Hoppe and therefore,
did not give Hoppe as a reference, for example in
one of his main works On trophic nerves (Die trophischen
Nerven) {11. Instead Samuel frequently gave Claude
Bernard (1813—1878) as a reference {1}. Although
Bernard definitely was a renowned physiologist who
significantly contributed in the field of the autonomic
nervous system, it has to be mentioned that Hoppe’s
experiments in the 1850s surely were closely associated
with Samuel’s work [ 1, 91. For example, Hoppe already
pointed out the connection between inflammation and
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the autonomic nervous system as part of his studies [9}].
Furthermore, Hoppe also used frogs for his ground-
breaking pharmacological studies on the autonomic
nervous system {9}

On the other hand, there are several hints which
might suggest that Hoppe rather had a bad repu-
tation among his contemporaries, especially among
physicians {37} (“Neue Zircher Zeitung”, 715 vol-
ume, issue 261 “zweites Blatt”), from Friday, 18 Sep-
tember 1891, page 2 {a}; see also “Thuner Wochen-
blatt”, 54" volume, issue 94, from Wednesday,
25 November 1891, page 2 {b}). For example, Adolf
Kussmaul’s (1822-1902) autobiography states that
Hoppe was more or less openly insulted by a col-
league to be a madman who performed cruel ani-
mal experiments during the 1858, 34” Versammlung
Deutscher Naturforscher und Aprzte in Karlsruhe (a con-
gress of physicians and natural scientists in Germany)
[371. Therefore, Hoppe’s bad reputation could have
been the true reason why Samuel and also Eulenburg
avoided citing and referring to Hoppe {1, 10, 37}.

Taken together, the question on the significance
of J. I. Hoppe’s scientific contributions, especially in
the field of the autonomic nervous system, urgently
needs reconsideration {1, 9, 10, 371. There are sev-
eral hints that Hoppe had a very significant influence
on different scientific works connected to the auto-
nomic nervous system around the early second half
of the 19™ century, although many of his contempo-
rary colleagues did not cite Hoppe appropriately and
did not refer to him {1, 9, 10, 371.

Considering that Hoppe performed many of his
relevant animal experiments on frogs and not on
mammals and considering that Hoppe’s contempo-
rary colleagues like Claude Bernard also did perform
similar animal experiments on mammals, the accusa-
tion that Hoppe’s animal experiments would have
been especially cruel also appears at least slightly
questionable 1, 9, 10, 371.

In the same year 1867, when Samuel achieved his
postdoctoral lecture qualification, he also published
an article about Researches on the circulation of the blood
in acute inflammation (Versuche uber die Blutzircu-
lation in der acuten Entziindung) in the influential
German journal Archiv fiir pathologische Anatomie und
Physiologie und fiir klinische Medizin (still published
under the name Virchows Archiv), formerly edited
and released by Rudolf Virchow (1821-1902) {24}.

Conclusions

It is absolutely remarkable that more than
100 years later, in the year 1972, an English trans-
lation of this article from 1867 was published in
The American Journal of Cardiology together with his-
torical comments {38, 39}. This is another hint that
the findings of Samuel, Eulenburg, Guttmann, and
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Hoppe can be interpreted as important prerequisites
for many different future innovations in medicine,
e.g. for the discovery of B-blockers’ positive effects
on the therapy of heart failure during the following
20" century {40}
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