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Ervin Bauer's parents Eugenia and Simon.
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Ervin Bauer and his wife Stefania Bauer (née Szilard) in the 1930s. From
the archive of Svetlana Baver,
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Bauer. From the archive of Svetlana Bauer.

_ Svetlana Bauer, Simon Shnol and Mikhail Bauer in St. Petersburg in
November 28, 2000 at the meeting devoted to the 110th anniversary of Ervin

unserem guten Vater,

lartman

ten

er, legervater, Opa,
Bruder, Schwager und Onkel

Erwin Bauer

*09.04.1931  t22.07.2022
itz/Sudeteniand  Pegnitz

buch liegt auf.

Unvergessen und fir immer in unseren Herzen.
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Bauer writes in his main work (Bauer 1925): *We seak aboor theo-
resical science if we sirt from the méality of clearly ahstract and proven
science, and the obuerved phenomena are regarded as particular cases

certain cir ibed conditions aof the same reg-
ularities” (Baner 1962, p. 26).

was mirrared in hiclogical langusge. Physical concepts played impoe.

division the metabolic & iency caused by
the relatively too small surface ares in enlarging cells. This was proven

i ° ! " '
binlagist. The development of the two sciences (physics and bialogy)
hawever was very different.

Since the 17th century - beginning with Galileo, Kepler and Newton

established, by the middle of the century the i hy oy

by of enlarged cell mass, which pralanged the cell life
(Hartmann 1953, pp. 443-446). The bialogis:* smynmunhqgmshl
physics was the most
o theoretics] physics. The theoretical branch of physics cantains the
basic principles, which warrant the independence of physics among
nther sciences. Fram the end af the 19th century, the pasible biclogical
mhufq-mmmum,mm-manummfm

Tts Baws: ck

namics was born — each representing a milestone in thearetical physics.

. sthar.

mnﬂmdanumnfmmmﬂmrdumpunn. Inln]lylim
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! As Bauer's works ke in

due 1o lnguistic and political basriers, the st Important sestences from the werks of

Ervin Baer published in Russian sre translated by the authors of this article snd quoted bere in Exglish
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Life and fate of Ervin Bauer (1890-1938), the eminent scholar and

foundational theoretical biologist

ABSTRACT

Ervin Bausr [L90-1 738)

e ald

principles af i bickeayy ifrom = th h

Y P p——

{L61%] wan wrnen long beites moder sdvance @ mslenlar bology, genetics, and isformarios theary. Eren
Bawer arxl ko witn Binfines wers socued s Sl Gree Terror., This peper presents 5 besel strocection i
Ervin Bauer's v and mchode hin shore biograpby.

iy fatbez Mdkhail Baue Strodeond s b the like and e of kis
parenes Ervin and Stefing Bauer. by fwiber kot his parents when he was
Izmmdhﬂdhpﬂnhﬂtlﬁm b peeak of
the Great Fumpe, be emembened o ol details all ki life. My Siher

pubiliibad in oy D00 copi in M008B, 2005 He oot “Never in
my entice life did | have the comlant neturs o e memory of my

F—n’ AR the erphampe and the “labor arey®, did wis senl te a
“:-m“uwhumuﬁmn

b 1056, wih it Bansiess pocsible, ary Gl movid o Leas

otk amiveniay of my graadSihe, the pablishsg bous of Leniagrad
University Bswed the seeond edition of the book by BP. Tokin “The-
vutical bology and work of 5. Bawer™ Tokin (1965:], ot edition -
1963, ramluted imo Hesgarsan - Tokis (196501 1 rerserber how oy
e brough home o copy of this ook and bow grateful e was o B,
Tdkin. [ 1967, thanks 1 bkl Midler, the bouk ~Theoevtical Biology™
s pubilisheed in Husgary in & Husgacan tranidation (B, 196570 &

Eaglish edititn was sk p i Humgary in 1982 (B,

1982
hlmmwm#uwuu
dun L of Meeim, ongisi i in Pusbching dedi-

uﬂmhaﬂa—yﬂmhﬁhuﬂ L00%) In 1997, S.E. Shaal

prabilishad thi book “Hersis and Villaie of Rusien Scienes™ (the seomd
aditiion ~Herses, Villain, Confemsin of Rusion Seimod™ ma pullshal

i 20, wh dizth dition - in 3022 (Sheol, 202271 This beok comibt of

et sy ool & Beope aunber of Rickises scesisit, sl e of the

iz smvaths liter movid Bis Gty - my sotber sl me | wad ben ia
Earnad, bt ot the sye of two | edied op with oy ded in Lenisgrad. A1
ey lifie [ Beand his stocies sbowt his pacents, whe weee an cxample pxbim
B ewerything. Sometimes s appeared in bl eyes and jook b beeath
iy, My falber talked iboul the buman qualtic of b parents and
abaul hii fther®s ahicvementi B icience. He Elled sbou the book
~Theretiel Baligy™, publshed i 1935 {Bou, 1995). For @ g lime
0 haadl gy chisee 1o see This book sinee almasl all copiei of this meso-
graph were destroyed

Borts Petrewich Tokin was probably the Gl 1o work b selon:
Bauer's messory and inleset in hi work. [ 1965, o the sotaiten of the

Emal addnoms o boserirphe. .

hnbipe/ el org 10,150 6 /) eyt 2004, HOS2 91
Becrived 18 March HI24; Accepied 14 March HIM4
Avadshls cnline 1§ March 3024

OO-I64700 024 Emrvier BV, Al nphe msreed,

sy b dindi d 1o ES. Baues.

1 ol Ble b expres special gratitads o Vol Pavlovich Gallio,
dirveter of the Museum of the Hswory of Se Al-Unies bmtinee of
Experimuental Modicine (VIEM]), covsted for the centenesy of the Tmei-
e Witk miy daed, bee werote ghe first relisble biograply of Exvin Baser.
Thuaks o b efferts, e book ~Thesscal Baslogy™ wis reprinted in
Russsises in 02 [Bauer, 20001 He g an e
Exvin Baver al the VIEM Musenm.

Elierma Tik It i
dumﬂwﬂuﬁﬂnﬂudh
employees of the imStule of Experimentsl Madicine. In 2018, the
eritituie beld the grand apeming of the el pligue in ey of
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The emergence of theoretical biology: Two fundamental works of Ervin

Bauer (1890-1938) in English translation

Miklés Miiller *, Abir U. Igamberdiev™"

* Rockefiller Univeraity, New Fork, W, 80065, US54
* bermarisl Univeraity af orafousiond, 3. Joha's, A1, Conads

ARTICLE INFO ABSTRACT

Ervin Baver (159011
Hils

the paradigm of

blodogy from the of and

which | eontinuously

icingiesl theory m the priseiple of sustainabie non-equil e,
and malssined by all biokegicsl their life. Ervin Bauer

became the vierim of S1slin's Great Terrce. Here we present twe of the fundamental works of Ervin Baner in
Exgglish cranslation: the paper ~The definition of living beings cm the basis of their thermodynamie properties,
and the fundamental bickogies] principies thar follow from (T published in Marurwisensehatien (1920) s the
excerpts from bis magnum epes “Theoretical Biolagy™ (19351 These works became a bibliographical meity. A
comgiere English translation of “Thesreticsl Bislogy™ & &n important sk for the fumre.

Ervin Bauer first propased his theary of life in 1920 when be worked
in Germany in Glttingen. He formulated in German his thesis on the
sustainable non-squilibrium of living beings in an article (Baver, 1920:)
and then in a monograph (Haver, 1920b). The article in English transs
latian i republished belaw. In this woek, Bauer suggested the general
definitian far all living beings. "We define as lving beirgs all body systems,
which are nat in equilibrium sivie and orgamized in a way that the energy
forms in their given environment are canverted into such forms af energy,
which i the given act agminst the af an equilib
rinm state” {Baver, 19202, p. 33%). Baver's concept became known as the
theory of stable [or sustainable} non-equilibrium state of the living be-
ings (Elek and Midler, 2013, 2024; Cottam and Vouncks, 2023 lgam.
berdie 2da, 2024b; Mikhailovsky, 3034; Midler and Elek, Hidé
Hath, L

The magnum opas af Baser *Theorstical Bialagy" was published
‘when Baser worksd in Soviet Unian in Leningrad at the All-Union
Institute of Experimental Medicine (VIEM) (Baver, 1925). In the intros
duction, Ervin Bauer defines the aim of the book: “to formulate a theory
applicable io all kinds of living matter indy dent af the

existing external conditions” (p. 238). Then be defines the structural
chamcteristics of living matter and states that "to maintain the condi-
tioes of the system, it is mecessary to constantly regenerate it, ie
cansume wark constantly. Thus, the chemical energy of food is used in
the organism to produce the free energy of the structure; to build,
regenerate, and retain this structure, and it is not directly transformed
imta (extemal) woek" (p. 240). Baues formulates the principle of worl by
systems forces towhich "in living any internal woek or
any wark directed against can be caly
at the expense aof this structural energy, e system forces” (p. 2400 He
suggests that pratein molecules maintain the pon-equilibrium state in
their structure, ie. conformation, which he determines as a
non-equilibiium  “crooked” lattice bearing activation energy (p.
241-242).

In the secand part af the book "The theory of living processes”, Bauer
applies In:n:mnepl mmmdhmm:ﬂmqg

nll‘lﬂ!l-mlt

d evaluti i the phy

historical develapment* (Hauer, 1982, p. 235). In the first part of the
boak “General theory of living matter”, Bauer further clarifies the main
thesis of his cancepe that “living systems are never at squilibrium; at the
expense of their free energy they constantly perform work to avoid the
cquilibrium required by the laws of physics and chemistry under

* Corvespondisg suthar,
E-mail addresses mun e () rockefeller e (M. Midler),

of —-u_udnu: ']ip-ﬁl?—ﬂ-ﬂ}.“:mmirlﬂs
F— . s
renewed and restored in the permanent process of levelling within the
lémits of assimilatian that establish the computable mules of metabokism
(- 244). Baer discusses the limits of metabalism also in the course of
P d in which biclagical systems aim to preserve

hepss/fdal.arg/10. 1016/, biosystems. 2024, 105201
Received 14 March 2024; Accepied 30 March 2024
Avallable anline 19 April 2024

mum en (AL

0303-3547,4 3024 The Amthor(s). Publiched by Elsevier BY. This is an open access anticle under the O BY-NC lieense (hripefere st vecommons orglieenses, by-
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Ervn Baer (1

provicked 3 new defirsticn i

ey,
i, dafined the cansemis of thasrstical bialogy. He woskad in difieoss coarsiries, pectarbad by deap hisicrical
vty Thew hmrical svean necemanly smpscsed ko fas ared frnally bed 10 the viokn: koo of e b and he
Isin of hin wife. Mis werk asd with i his sheory of 1 had 2 no ke complicaied hinery than the bisory of hi

thn-d:—'--uh—d-h'd.-&--_—-umd-n-—dwu’lnn—u-

Bumimn, et was 3 iramistios ino
“Thecewiical Tenlogy™, h-hl:hnhmq—ll—-

‘of Bauer. The fmi Aumian eeprini of
by shon Exglich mammmanes, wan

um-:nmd——pq-lhrn-'n--n—_—ml-ﬂu-

pebbshed
Bumin edition of

Bnlogy™ wax publabed in JHC = 5. Peienberg. A compleis Esglish cassboon
aenrndng

of Baar's rovin wark "Thasretical Eology™ i atill

1. Introduction

Exvin Baver (LB90-1938) mude heitorical contributions lo conbem-

2. Bauer in Ghltinges

21 Bener's first thearetival paper (Baues, 19200}

ﬂﬂ;hhﬁd@[ﬂymmhw
madice in Bulepet e workal in Huagary, Aussia, Cerssy,
Crechomlovalia, sgain s Germany sd Grally in the USSR Hisiorical
eventi, we might ey, upleivili in mod of thise counlie aeoenly
Enpacted bis By and Gmally kad to b viokng koo of kis B and the B
of ki wike (Colikov, 10985 Mialer, 2005s, 2005k Maller and Elik,
Iy, Grandslirne o al, 207) Inthis plgps, wi i & ol
Baitery of Esvia Bawe®s pubBciion. We will bllow bi wod in
difierent plidei, wilh the ool Wb el

el pllce, dlasting from GOtlingen, whene B Soovsakiied the main
principhes of his schmife concept in 1020, and ending in Leningrad,
webseri hid mugrnemn ops “Thenneticel Belogy™ mis published in 1935,
and whers bs life eragieally emded.

Eevin i Eurm Sppamish flu of bis fst wifle Mampgit
Kallka and bix son leit Hungary wilth his sew wile Steios Solind
Baver fesl proposed his theary of life in 1920 whills i esigration in
Cazmany, in Ghmingen, = this distinguished miversity sows,
aboaguiinily disieribaed by e post Heineich Hiine (1524). Hie fomakitinl
i Gumrmin ek thesits om L perament son-sgailirism of dhe [ty inan
el (Lo, 10202) and hen in b fsst smrsgraph (s, m.ub}\
The jowmal S (Elviez) publsibed an

this dhodt aticle m 2004 (Vullo el [gambado, _mtlh-:-k
gustiod e sl g chefimition e all livigy baimggic ~Thiss wee dsfirss all
el siyilieses, which s ool i eduilibriemn et sl e o orpanioed
thak the ey o B el gven envicemmenl b cemvisted inlo such
e of enmergy which in the givin ervinnmenl et mgains e etab-
hd-qﬂh—h-m"[luur, 1320, p 30 fe Become

-l asiekemer =m0l eri rockesellersdu (5L Mibllar), o bk paboe 112 g rore (G Elek]
¥ The quotstioss from the works of Envis Baer published is Bumian, Germsan and Busyacon ane samisied by the asihen of this articls and quoied bers in

Erggiash

ity el oy 10,1818/} sirywiere 204, D521 2
Becntved

1% Manch J024; Receved ts revised fsrm 19 Agril 2004; Sccwpead 20 Aprl 2024
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The Organism and the Open System

Ervin Bauer and Ludwig von BertalanfTy

SABIMNE BRAUCKMANN®
Elisubeth-Ney-Strase I, DABI4T Minster, Germany

ANNALS NEW YORK ACADEMY OF SCIENCES

o dr e mdeiegel ke ol A et e

Eanffy (199011972} & saalllined. The focus of this thesry reliod sa e prooess

h et is n ury; sysdem. Bulh thearies exemplify
whmsure mudels Tur 2 living srgaaim frem o methedical puinl of vice that dis-
Ringuiho o casler models fros scoastic dosure, descdoped by Hosaed
h--uqﬁu-kd-hmnhhup—umhp_.ma-
Jective bere s o dischse the esseniial between thowe diosure cos.
mpnmh_-.rq-lu--mlnniud-m Ul nsmy comcludes with o
Brw gl comorrning darificiion of e e

INTRODUCTION

presents system-ibeoretical approaches due io Baver asd 1o
Hermalanffy thar should offer & fousdaion for theoreticsl biology— sill & leousa in
the biologecal sciences. O the one hand, ihe tee models fescison as examples of the:
applicabilay of the new clossre cosceps io bindogy in geseral. Addiconally, they
showld comoborate cohesion in the |panteras of theoretical bindagy since the
1520 (b the oder hasd, since both modeds share s emplasis on thermody namics
and & methodscal app ey also counter models 1 clodsre concepls
I more: pecent spproaches.
First, we istrodsce the theory of teermaodynamically opes systeme, as formulaed
M:Enuhmhufmummmnlmh-

mmmhmwlmmmwlmlim-
imgz sysiem. Hoth were formulsed from o fesctionalist posst of view, which shows &
fiormal similanty 1o most recent computer simelations of amificial lsfe, for instance.
Hoth bastheoeeticians saned teir work mnndnhnuumlﬂn of vitalism asd
mechasssm, an dhat tme the wo of gic ¥. Fenbermare,

e I
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of the Institute of Experimental Medicine (VIEM).






