
F R I E D R I C H  E N G E L S  A N D  N A T U R A L  S C I E N C E  

(ON T H E  1 5 0 t h  A N N I V E R S A R Y  O F  HIS  B I R T H )  

G~ N. K r y z h a n o v s k i i  

Lenin began his art icle about Fr iedr ich  Engels,  writ ten on the occasion of his death, with words that 
give an unsurpassed picture of Engels and describe the meaning and greatness  of his activity: "After his 
friend Karl  Marx . . . .  Engels was the most  outstanding scholar  and teacher  of the pro le ta r ia t  of the entire 
civilized world at that t ime" [1]. As an epigraph to his ar t ic le ,  Lenin quoted the words of Nekrasov from 
his poem "Pamyat i  Dobro lyubova" -"What  a shining light of intellect has been dimmed, what a hear t  has 
ceased to beat~ 

Now, 150 years  after the bir th and 75 years  after the death of Fr iedr ich  Engels,  magnified by h is tor i -  
cal perspect ive  and by events which have taken place in the social  world and in natural  science during that 
period,  the mighty figure of Engels stands out more c lear ly  still as one of the founders of scientific com-  
munism and as one of the f i rs t  leaders  of the world prole tar ia t ,  one of the c rea tors  of the new doctrine of 
mank ind-d ia l ec t i ca l  mate r ia l i sm,  a scholar  with encyclopedic knowledge, the founder of modern theore t i -  
cal science,  a man with a warm hear t  and noble spiri t ,  a t ruly great  citizen of the future. 

Years  ago, when assess ing  the importance of great  human discover ies  for mankind and the activity 
of the persons making these d iscover ies ,  Engels wrote :  "As Darwin discovered the law of development of 
the organic world, so Marx discovered the law of development of human his tory  . . . .  " [2]. There is every  
justification for continuing this compar ison,  bear ing in mind Engels '  theoret ical  works in the field of sc i -  
ence and his d iscovery  of the laws of its development. 

Before the importance of Engels '  work can be fully assessed ,  it is essent ia l  to be absolutely clear  
about the state of natural  science and philosophy at that time~ The 19th century was a time of rapid deve- 
lopment of the natural  sc iences ,  especial ly  of physics ,  chemis t ry ,  mathemat ics ,  and biology. Three grea t  
d iscover ies ,  as Engels described t h e m - t h e  law of conservat ion and t ransformat ion of energy,  the cellular  
s t ruc ture  of living mat te r ,  and the theory of origin of s p e c i e s - h a d  shaken the sc ient i f ic  world and provided 
a new basis for the p rogress  of science.  Many new facts were being obtained in the various fields of sc i -  
ence, and called for classif ication,  analysis ,  and general izat ion.  The severely  analytical metaphysical  ap- 
proach to the interpretat ion of phenomena, based on concepts of the absolute immutabili ty of nature,  which 
was essent ia l  in the ear ly  stage of that period,  was increasingly showing its wor thlessness  and use lessness .  
The ideas of Hegel 's  dialectics were steadily penetrat ing into the hear t  of science~ However, even d ia -  
lect ics,  for all its idealist ic  charac te r  and because of its incompatibili ty with metaphysics ,  frightened sc i -  
entists of a philistine f rame of mind, brought up in the "good, old" spir i t .  A "state of empt iness"  had ar isen,  
and as Engels showed in relat ion to the science of e lect r ic i ty ,  this made it impossible to establish any uni- 
ve r sa l  theory and led to the domination of a one-sided empi r i c i sm.  

Under these conditions Engels assumed a task of gigantic proport ions in its scale,  significance, and 
responsibi l i ty.  On the one hand, he had to prove the validity and applicability of the fundamental propos i -  
tion of dialectical  ma te r i a l i sm in all fields of science,  and thus to confirm the validity of the new doctrine 
and to expand and develop it. "Nature is the touchstone of dialect ics" [3] wrote Engels on this question. 
It is obvious that the way in which he expressed this r emark ,  by means of a c lass ica l  phrase which became 
a catchword~ has not become outdated even today, and it will re ta in  its importance for as long as man dis-  
covers the laws of nature. On this aspect of the affair, Engels stressed: " .... for me it is not a matter of 
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introducing dia lec t ica l  laws into nature  f rom outside,  but of  seeking these laws in nature  and wres t ing  them 
f rom he r "  [4]. 

On the other  hand, it was e s sen t i a l  to c rea te  a methodological  bas is  for  a t ruly  sc ient i f ic  and produc-  
t ive analys is  and genera l iza t ion  of spec ia l  data in pa r t i cu l a r  f ields of sc ience ,  to find the inner  links between 
them,  the object ive genet ical ly  based re la t ionships  between different  f ields of sc ience ,  and to demons t ra te  
the vi ta l  neces s i ty  for  sc ien t i s t s  to adopt d ia lec t ica l  m a t e r i a l i s m .  

" E m p i r i c a l  sc ience , "  wrote  Engels ,  "has accumula ted  such an i m m e a s u r a b l e  m a s s  of posi t ive m a t e r i -  
al that in eve ry  sepa ra t e  field of r e s e a r c h  there  is now an ins is tent  need for introducing o rder  and s y s t e m  
into this m a t e r i a l  to co r respond  to its in ternal  connection. In p r e c i s e l y  the s ame  way it has become an 
e s sen t i a l  task to br ing  the s epa ra t e  fields of science into r egu la r  connection with each other"  [5]. 

Both these  tasks  m e rged  into one common line of invest igat ion:  the study of the mutual  re la t ionships ,  
inf luences,  and in te rpene t ra t ion  of philosophy and sc ience .  This line of r e s e a r c h ,  so apparent ly  s t r i c t ly  
theore t ica l ,  had for i ts  final a im a p rac t i ca l  conclusion in the sense  that its r e su l t s  supplied factual  m a t e r i a l  
for  phi losophical  a rguments  and co r r ec t ed  them,  while on the other  hand, methodological ly  c o r r e c t  phi loso-  
phical  assumpt ions  provided the c o r r e c t  approach  to the solution of concre te  r e s e a r c h  tasks  and ensured 
the product iv i ty  of thei r  r e s u l t s .  The fundamental  and last ing impor tance  of the cha r ac t e r i s t i c  fea tures  of 
this line of invest igat ion is obvious.  

However ,  in o rde r  to solve these  two p rob l ems  and to follow such a line of invest igat ion constantly,  
t i tanic work  was n e c e s s a r y  to col lect  and analyze scient i f ic  m a t e r i a l :  the mos t  widely Varied facts  f rom 
different  reg ions  of sc ience .  This t ru ly  gigantic task  made Engels  a scholar  of gigantic sca le  and encyc lo-  
pedic knowledge. There  was l i t e ra l ly  no field of con t empora ry  science which he did not feel  called upon to 
inves t igate .  

However ,  it is not s imply  the gigantic sca le  of his invest igat ions which a rouses  wonder and a d m i r a -  
tion for Engels '  c rea t ive  work.  An e s sen t i a l  fea ture  of his work was the way in which he r ig idly  adhered to 
the s ame  r e s e a r c h  pr inciple  when studying widely different  p rob l ems ,  a pr inciple  based on the dia lect ical  
unity of analys is  and synthes is ,  the t rue and logical  use of dia lect ics  as a r e s e a r c h  method.  The r e s e a r c h  
method used by Engels  mus t  a t t r ac t  the attention of all sc ien t i s t s  as a method of p rac t i ca l  act ivi ty.  

It would be wrong to imagine that all  the scient i f ic  views held by Engels have p r e s e r v e d  their  imp o r t -  
ance today and that they mus t  be the s ta r t ing  points of concre te  invest igat ions .  They were  formulated a l -  
mos t  100 y e a r s  ago, and they na tura l ly  re f l ec ted  the level  of knowledge at that t ime.  What rea l ly  is r e m a r k -  
able is that,  despite  his r e l a t ive ly  smal l  s tock of scient i f ic  data, Engels was able to fo re see  and pred ic t  the 
di rect ion of development ,  not only of na tura l  sc ience as a whole, but of  its individual b ranches .  Any a t tempt  
to a s s e s s  Enge l s '  ideological  legacy mus t  be de te rmined ,  not by what has become obsolete in his scient i f ic  
views (which s o m e t i m e s  provides  the p re t ex t  for  super f ic ia l  and shor t - s igh ted ,  and perhaps  even de l ibe r -  
ately unfair  c r i t i c i sm ,  bear ing  in mind the ideological  under tones) .  What is e s sen t i a l  is how Engels devel -  
oped his fundamental  r e s e a r c h  methods ,  the d i scovery  of his  inner,  d ia lec t ica l  logic, the logical  use of the 
d ia lec t ica l  method as a means  of analys is  and synthes is  and of genera l iza t ion .  Engels waged an unceasing 
war  against  var ious  fo rms  of speculat ion in philosophy and against  the vulgar iza t ion of the proposi t ions  of 
d ia lec t ics .  He repea ted ly  emphas ized  that  philosophy, by i tself ,  cannot solve scient i f ic  p rob l ems ,  but can 
on ly  help to provide  the c o r r e c t  env i ronment  for  the i r  solution and help the inves t iga tor  to a s s e s s  the e s -  
sence  of the phenomenon co r r ec t l y .  

The study of this aspec t  of Enge l s '  c rea t ive  act ivi ty  is of the g r e a t e s t  impor tance  today in connection 
with the study of the methodology and logic Of scient i f ic  r e s e a r c h  and the pr inc ip les  of  scient i f ic  gene ra l i -  
zat ion.  

Jus t  as every th ing  in nature  is in terconnected,  which is the e s sence  of the object ive d ia lec t ics  of m a t -  
t e r  (the d ia lec t ics  of na ture) ,  in e v e r y  theory  or genera l iza t ion  exp re s s ing  subject ive  d ia lec t ics  as a r e f l e c -  
tion of object ive,  all  pa r t s  must  be organica l ly  in terconnected.  The final conclusion of a theory  is the r e su l t  
of this in terconnect ion.  Only under these conditions can a theory  c la im to be the ref lec t ion  of r ea l i ty .  Engels  
gave a splendid example  of this in te rpre ta t ion  of a theory .  Eve ry  conclusion f rom his theore t ica l  ana lyses  
is at the s ame  t ime the r e s u l t  of the in terdependence of and the unity of all aspec ts  of a single theory.  

An essen t i a l  fea ture  of Enge l s '  invest igat ions is his use of the h i s to r i ca l  pr inciple  for  the analys is  of 
phenomena.  The h i s to r i ca l  pr inc ip le ,  incorpora t ing  the compara t ive  method,  which can r e v e a l  the e s sence  
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of a phenomenon through the elucidation of its spec ia l  f ea tu res  at different  s tages  of i ts  format ion  and under 
different  conditions of i ts  ex i s tence ,  also extends to the subject ive dialect ics  of the invest igat ion of a phenom- 
enon at different  s tages  of development  of sc ience .  In this way, not only the e s sence  of an object,  but also 
the specia l  f ea tu res  of i ts  invest igat ion and, as a re f lec t ion  of this p r o c e s s ,  the development  of the c o r r e s -  
ponding field of sc ience ,  can be r evea led  dia lec t ica l ly ,  and the future p rospec t s  of the invest igat ion and ways 
of development  of this field of sc ience can be predic ted .  The h i s to r i ca l  pr inciple  s t ems  essen t ia l ly  f rom 
dia lec t ica l  m a t e r i a l i s m  and is a vi tal  methodological  pr inciple  of investigation~ Besides  Engels ,  it was de- 
veloped by Kar l  Marx,  who used this pr inciple  for the f i r s t  t ime to study socia l  p r o c e s s e s .  By this means  
Marx  was able to d i scover  the laws and p rospec t s  of development  of human socie ty .  Lenin skil lfully adopted 
the h i s to r i ca l  pr inciple  and used it in all  b ranches  of  scient i f ic  and p rac t i ca l  activity~ 

In his  ana lys is  of the development  of fo rms  of movement  of ma t t e r  f rom the lowest  and s imples t  (me-  
chanical) to the highest  in nature  (biological) and in socie ty  (social),  Engels a r ranged  the pr inc ipa l  na tura l  
sc iences  in the cor responding  o rde r :  mechan ics ,  phys ics ,  chemis t ry ,  and biology. Obviously the ro le  of 
the h i s to r i ca l  pr inciple  as a method of invest igat ion d i f fers  for each science:  it i nc r ea se s  to co r r e spond  to 
the level  of development  of the sc ience and r e aches  its max imum in biology. It is even m o r e  impor tan t  for 
the socia l  sc iences ,  ref lec t ing the highest ,  socia l  fo rm of movement  of m a t t e r .  The product ivi ty  of the h i s -  
to r i ca l  pr inc ip le  in biology has  been demons t ra ted  by Char les  Darwin, K. A. T i m i r y a z e v ,  and I. I. Mechnikov, 
although they used this pr inc ip le  in an e l e m e n t a r y  manner  and incomplete ly ,  on account of the in ternal  logic 
of  the invest igat ion i t se l f ,  to the extent  to which they adopted the pr inc ip les  of m a t e r i a l i s m  and d ia lec t ics .  
The ro le  of the h i s to r i ca l  pr inc ip le  as a method of theore t ica l  invest igat ion in genera l  and as applied to b io-  
logy, in pa r t i cu l a r ,  is pa r t i cu l a r ly  impor tan t  at the p re sen t  t ime in connection with the inc reas ing ly  rapid  
development  of  na tura l  sc ience .  It is t he re fo re  a vi tal  necess i ty  that the modern  r e s e a r c h  biologis t  be p r o -  
ficient in the h i s to r i ca l  method.  

The distinction made by Engels between the four bas ic  fo rms  of movement  of ma t t e r  in nature  was of 
enormous  impor tance  to philosophy and the all ied methodology and logic of scient i f ic  invest igat ion.  Engels 
made an e x t r e m e l y  impor tan t  d i scovery  in the field of philosophy and theore t ica l  sc ience when he formula ted  
his law of in terconnect ion between fo rms  of movemen t  of m a t t e r .  The immedia te  scient i f ic  bas is  of  this 
law was the law of conserva t ion  and t r ans fo rma t ion  of energy ,  and its phi losophical  bas i s  the fundamental  
proposi t ion of d ia lec t ica l  m a t e r i a l i s m  concerning the un ive r sa l  connection between and interdependence of 
phenomena in nature  and socie ty .  Engels developed these  proposi t ions  fur ther ,  re la ted  cer ta in  quali tat ively 
different  f o r m s  of movemen t  to pa r t i cu la r  qual i ta t ively different  types of ma t t e r ,  and then, on the bas i s  of 
the genera l  concept of d ia lec t ica l  m a t e r i a l i s m  that movemen t  is a means  of exis tence  of ma t t e r ,  thus de-  
fined the pr inciple  of unity of fo rms  of movemen t  and of the cor responding  type of mat te r~  This concept of 
Engels ,wi th  its enormous  theore t ica l  impor tance ,  was essen t i a l ly  the g rea t e s t  d i scovery  in theore t ica l  s c i -  
ence in the 19th century .  It is to some  extent  the scient i f ic  express ion  of the proposi t ion of dia lect ical  m a -  
t e r i a l i s m  rega rd ing  the unity of fo rm and content,  but in turn,  it r e in fo rces  this proposi t ion and r e v e a l s  new 
fo rms  of i ts  mani fes ta t ion .  These  new fo rms  include, in pa r t i cu l a r ,  the pr inc ip le  of unity of s t ruc tu re  and 
function which is of the g r e a t e s t  impor tance  in modern  biology. 

Engels  paid pa r t i cu la r  attention to the examinat ion  of the pr inciple  of unity of s t ruc tu re  and function, 
and repea ted ly  re tu rned  to it in its different  aspec ts  during his ana lys is  of many scient i f ic  p rob lems~ "The 
whole organic  na tu re , "  wrote  Engels ,  "is one continuous piece of evidence of the identity or indissolubil i ty 
of fo rm and content.  Morphological  and physiological  phenomena,  fo rm and function, each de te rmines  the 
o ther .  Different ia t ion of fo rm (of the cell) de t e rmines  different iat ion of ma t t e r  into musc l e s ,  skin, bones,  
epi thel ium, and so on, while different iat ion of m a t t e r ,  in turn,  produces  the different iated fo rm"  [6]. 

As is c l ea r  f rom this concept,  Engels did not s imply  a s s e r t  the unity of fo rm and content,  but he 
a s s e s s e d  it  in t e r m s  of the pr inc ip le  of development ,  emphas iz ing  that the interdependence and dia lect ical  
unity of fo rm and function are  the cause of movement ,  which mus t  be examined on the widest  poss ib le  plane, 
f r o m  both ontogenetic and phylogenet ic  a spec t s .  

The pr inc ip le  of unity of s t ruc tu re  and function is s ignificant  as the methodological  bas i s  for the r e -  
s ea r ch  in va r ious  fields of biology~ It will suffice to r e m e m b e r  the g rea t  attention paid to it by Pavlov,  who 
was always speaking of the coordinat ion of s t ruc tu re  and function during his ana lys is  of physiological  p ro -  
c e s s e s .  At the p re sen t  t ime  the pr inciple  of coordinat ion of s t ruc tu re  and function is obvious and genera l ly  
accepted.  However ,  it is by no means  always used during invest igat ions (especial ly  where it is n e c e s s a r y ) ,  
and it is not always a bas i c  assumpt ion  for theore t ica l  and expe r imen ta l  r e s e a r c h .  If this pr inciple  were  
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always followed logical ly during the analys is  of biological  p r o b l e m s ,  the confusion and methodological  uncer -  
ta int ies  which at  one t ime bese t  the p rob lem of the spec ia l  m a t e r i a l  c a r r i e r  of the biological  function of 
t r a n s m i s s i o n  of heredi ty ,  would not have occur red .  Instead of doubting the exis tence  of such a specia l ized  
s t ruc tu r e ,  or  even a t tempting to prove  that it does not r e a l l y  exist ,  as many biologists  did, the essen t i a l  
course  was to d i scover  the concre te  m a t e r i a l  bas i s  of this function and to study its  p r o p e r t i e s ,  i .e . ,  to ex-  
amine how it p e r f o r m s  this function. 

The study of the m a t e r i a l  bas i s  of  the c a r r i e r  of a function is of e s sen t i a l  impor tance  in many fields 
of biology, and it  mus t  a lso  be undertaken in coordinat ion with other  methodological  p r inc ip les  of r e s e a r c h .  
On the bas is  of this s ame  h i s to r i ca l  p r inc ip le ,  it mus t  be borne in mind that the meanings  of concepts under-  
go changes at eve ry  s tage of development  of sc ience ,  in all fields of invest igat ion.  This fundamental pos i -  
tion is equally valid in re la t ion  to the p rob lem of s t ruc tu re  and function. Without abandoning the immutab i -  
lity of  the concept  of unity or  coordinat ion (the coordination is always incomplete) of s t ruc tu re  and function, 
the ideas regard ing  the concre te  express ion  of each of them change with the accumulat ion of knowledge and 
with the r e s e a r c h  methods avai lable .  With the introduction of e lec t ron  mic roscopy  into p rac t ice ,  our  ideas 
r ega rd ing  concre te  fo rms  of s t ruc tu re  have been cons iderab ly  broadened,  and many physiological  functions 
or  pathological  r eac t ions  have been co r re l a t ed  with s t ruc tu re .  The e r roneousnes s  of views regard ing  the 
exis tence  of "purely  functional d i s t u r b a n c e s " - a  t e r m  which s imply  cloaks ignorance of the mechan i sms  of 
the p r o c e s s - i s  becoming inc reas ing ly  evident .  In connection with the development  of b iochemis t ry  and m o -  
lecular  biology, the concept of the s t ruc tu re  of metabol ic  p r o c e s s e s  is becoming increas ing ly  accepted.  It 
mus t  be admit ted that metabol ic  p r o c e s s e s  t hemse lves  a lso  p o s s e s s  a definite s t ruc tu re ,  the understanding 
of which differs  f rom ord ina ry  views r ega rd ing  s t ruc tu re .  Ideas of in tegrat ive  s t ruc tu r e s  of the o rgan i sm,  
the s t ruc tu re  of a p roce s s  as an in tegra l  s y s t em,  and of dynamic s t ruc tu re  have beenint roduced,  and theor ies  
of the s t ruc tu ra l  levels  of biological  s y s t e m s  have been developed,  We mus t  be p r e p a r e d  for the appearance  
of new concepts r egard ing  s t ruc tu re ,  or o therwise  a si tuation may  a r i s e  s im i l a r  to that which occur red  in 
sc ience at the beginning of the p r e s en t  century,  when some d i scove r i e s  in physics  were  in te rp re ted  a s t h e  
"d i sappearance"  of m a t t e r .  

The c o r r e c t  and logical  use of the pr inciple  of unity, indissolubil i ty,  and coordination of s t ruc tu re  and 
function can play an impor tan t  role  in the solution of p rob l ems  not only in genera l  biology, but a lso  in phy-  
siology, pathology, b iochemis t ry ,  pharmacology ,  immunology,  and other  fields of exper imenta l ,  theore t ica l ,  
and p rac t i ca l  medic ine .  In this connection Enge ls '  in te rpre ta t ion  of the role  of specia l ized  prote ins  as the 
subs t ra t e  respons ib le  for the function of sensat ion is in te res t ing .  "Sensation," wrote Engels ,  "is essen t ia l ly  
assoc ia ted  with cer ta in  p ro te ins ,  the m o r e  p r ec i s e  nature  of which have not yet  been es tab l i shed"  [7]. As 
we know, modern  physiology a s soc ia t e s  the p roce s s  of s t imulus  recept ion with the act ivi ty of specia l ized  p r o -  
tein s t r uc tu r e s .  The use of the pr inciple  of coordination between s t ruc tu re  and function can se rve  as an i l -  
lus t ra t ion  of how genera l  methodological  concepts  emerg ing  f rom dialect ical  m a t e r i a l i s m  may be of concre te  
p rac t i ca l  impor tance  in the solution of pa r t i cu la r  r e s e a r c h  p r o b l e m s .  

The logical  appl icat ion of the law of inseparab i l i ty  of ma t t e r  f rom movement s ,  of their  unity and of the 
coordinat ion between each fo rm of movemen t  and its specif ic  m a t e r i a l  c a r r i e r , i nev i t ab ly  led Engels to his 
definition of the subs t r a tum of the highest  f o rm of movemen t  in nature ,  i .e . ,  of life. The data of con tempora ry  
science enabled him to c o r r e l a t e  life only with one qual i ta t ively dist inct  substance in the whole organic  world 
- w i t h  pro te in .  'rLife is the method of ex is tence  of p ro te ins ,  and i ts  method of exis tence is essen t ia l ly  the 
constant s e l f - r enewa l  of the chemica l  components  of these p ro te ins"  [8]. 

At the p re sen t  t ime,  with the d i scovery  of DNA and RNA and their  role  in protein synthes is ,  some sc i -  
ent is ts  are  s ta t ing that Enge ls '  views regard ing  the nature  of life a re  obsolete .  Here ,  however ,  the following 
r e m a r k s  mus t  be made.  F i r s t ,  Engels  h i m s e l f  unders tood the inadequacy of this wording of the concept and 
i ts  scient i f ic  l imi ta t ions .  He wrote:  "Our definition of life is obviously ve ry  inadequate,  because  it by no 
means  covers  all  the phenomena of life but, on the con t ra ry ,  it is l imited to the s imples t  of them" [9]. "The 
prote in ,  N Engels  explained in c onnect ionwi th th is  wording,  "in this case  is understood in the sense  of con tem-  
p o r a r y  chemis t ry ,  so that it applies  to all  bodies analogous in composi t ion to ord inary  albumin and which are  
a lso  called prote in  bodies .  The t e r m  is an unhappy one, because  of all  the subs tances  re la ted  to it; it is o r -  
d inary  albumin which plays the mos t  l i fe less ,  the mos t  pass ive  ro le :  together  with the yolk,  the albumin is 
s imply  a nut r ient  m a t e r i a l  for the developing embryo .  However ,  while so little is known regard ing  the che-  
m i c a l  composi t ion of prote in  bodies ,  this t e r m ,  as the mos t  genera l  one, mus t  s e rve  in p re fe rence  to all  
o the rs"  [10]. 
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Well aware  of the l imita t ions  imposed by the cu r r en t  level  of knowledge and ideas about pro te ins ,  thei r  
chemica l  p r o p e r t i e s ,  and their  abili ty to mult iply,  Engels often spoke as if  prote in  was the s ame  as the cell  
p ro top la sm,  thus s t r e s s i n g  that  he was concerned with the c h a r a c t e r i s t i c  p rope r t i e s  of lifeo It  is c lear  that 
Engels ,  who invest igated eve ry  phenomenon f rom the standpoint of the h i s to r i ca l  pr inc ip le ,  not only accepted 
the poss ib i l i ty ,  but also understood the neces s i ty  of a m o r e  p r e c i s e  definition of the concept of p ro te ins  in 
general and of carriers of life in particular. His idea that " .... so that special forms of differentiation of 
these living phenomena can take place, certain chemical compounds must be present in the living organism 
.... " [ii] is a remarkable prediction. In another place, when comparing protein with protoplasm, Engels 
writes that " .... there is no need to accept the existence of only one type of protoplasm" [12]o What is 
important, therefore, is not the concrete scientific understanding of the substratum of life at the stage of 
scientific development contemporary with Engels, but the principle of solving the problem of the nature of 
life as a special form of movement through a special type of material carrier of that movement (at the pre- 
sent t ime ,  incidental ly,  it is not a quest ion of re jec t ing  Engels '  wording a l together ,  but r a t h e r  of broadening 
it). Tlds pr inciple  r e m a i n s  of vi ta l  impor tance  to modern  science and for determinat ion of the direct ion of 
r e s e a r c h  in this field. 

It must  not be forgotten,  however ,  as frequently happens these days,  that Engels '  definition of life con- 
rains not only a scient i f ic  definition of i ts  m a t e r i a l  c a r r i e r ,  but also the essence  of life i t se l f  as a specia l  
fo rm of movement .  Engels  pointed out that nonliving bodies can exchange m a t e r i a l s  with the surrounding 
med ium,  but this exchange is the cause of the i r  death;  for living bodies ,  on the other  band, it is the condi-  
tion of their existence, the condition of life itself. ".... life .... is a self-perfecting process, inbern and 
inherent  in its c a r r i e r  . . . .  " [13]o " F r o m  the exchange of m a t e r i a l s  through feeding and e x c r e t i o n - a n  ex-  
change which is a vi ta l  function of p r o t e i n - a n d  f rom its c h a r a c t e r i s t i c  p las t ic i ty ,  s t em all the other  s imples t  
f ac to r s  of life: i r r i t ab i l i ty ,  r evea led  in the in teract ion between the prote in  and its food; contract i l i ty ,  r e -  
vealed at a v e r y  low level  in the ingestion of food; abili ty to grow, which at the lower level  includes p ropa-  
gation by division;  in terna l  movement ,  without which nei ther  the ingest ion nor  ass imi la t ion  of food would 
be poss ib le"  [14]o 

This pa r t  of the definition of life as a spec ia l  f o rm of movemen t ,  effected through constant  exchange 
with the envi ronment ,  is of the g r ea t e s t  impor tance .  The modern  view of the living body as an open s y s t e m  
is linked with it. It lays the foundations for the study of l ife,  for as Engels repea ted ly  emphas ized ,  a body 
can be studied only when it is in movement .  "Bodies ,"  wrote  Engels ,  "a re  inseparab le  f rom movement ;  
thei r  shapes  and fo rms  can be identified only in movemen t  . . . .  the study of different  fo rms  of movemen t  is 
the study of bodies .  The study of these  different  f o rms  of movement  is the re fo re  the main object  of na tura l  
sc ience"  [15]. 

The proposi t ion that bodies can be invest igated only in movemen t  mus t  be and st i l l  is one of the guid- 
ing methodological  p r inc ip les  in the s y s t em  of scient i f ic  r e sea rch~  Medicine has new left  behind its m e t a -  
phys ica l  period of development ,  when the bas i s  for  diagnosis  was the d i scovery  of r ig idly  outlined, v is ible  
signs of the d i sease ,  and the concept of n o r m a l  was defined as an aggregat ion of quanti tat ively averaged  in- 
d ices .  Nowadays,  to define the no rma l  or  pathological  s tate  of an o rgan i sm,  the course  of a pathological  
p r o c e s s ,  the s tage or degree  of r e c o v e r y ,  a dynamic range  of poss ib i l i t ies  of the o rgan i sm and its functions 
mus t  be deduced; the concept  of n o r m a l  or pathological  is not defined in genera l ,  but in accordance  with the 
concre te  conditions of exis tence of the o rgan i sm.  New methods of "functional d iagnosis"  a re  being devel-  
oped, and the r e su l t  of thei r  application is de te rmined  not only by the number  of functions invest igated,  but 
a lso  by the poss ib i l i ty  of fo rming  a dynamic s t e reo type  of invest igat ion on the bas i s  of the methods used.  
The t r e a t m e n t  p r o c e s s  i t se l f  r equ i r e s  constmlt  and dynamic  observa t ion  on the course  of the p r o c e s s e s  s tu-  
died. It accordingly  becomes  n e c e s s a r y  to introduce fundamental ly new methods of diagnosis  and inves t i -  
gation permi t t ing  the use  of computer  techniques.  

There is one more vitally important biological aspect of the problen~ of life in the analysis of which 
Engels introduced fundamentally new ideas. This is the relationship between life and death. 

"Life and death. The physiology which does not regard death as an essential moment of life, which 
does not understand that the negation of life is essentially contained hi life itself, so that life is always re- 
garded in relation to its essential result, the seeds of which have been present ever since the embryo, i.e. 
death," wrote Engels, "is no longer considered scientific. This is essentially the dialectic understanding 
of life" [16]. These brilliant words, so strikingly penetrating in their implication, are of considerable in- 
terest in many respects, and, like all true scientific theories, because they correctly reflect the objective 

1233 



dia lec t ics  of ma t t e r ,  they are  vi tal  to the p rac t i ca l  solution of r e s e a r c h  p r o b l e m s .  The definition of na tura l  
death as an es sen t i a l  and obl igatory  m om en t  of life r evea l s  the s t e r i l i ty  not only of ideal is t ic  in te rpre ta t ions  
of the i m m o r t a l  soul,  but a l so  of a t tempts  at scient i f ic  analys is  of death as the r e su l t  of a spec ia l  pathologi-  
cal  p r o c e s s .  Death is defined not as something  final and instantaneous,  but as the essen t i a l  and constant  r e -  
sult  of life, i ts  e s sen t i a l  momen t  without which, consequently,  life is imposs ib le .  Thus it is that one of the 
meanings  of Enge ls '  well  known s ta tements  "to live means  to die" is ve ry  s imi l a r  to the words  of Claude 
Bernard  " l i f e - t h a t  is death."  

The fact that  death is embodied in life, ex is t s  in it constant ly in the embryo ,  de te rmines  the attitude 
of the inves t iga tor  to the p rob lem,  makes  it e s sen t i a l  to seek  the mechan i sm of na tura l  death in the mech -  
an i sms  of life i t se l f ;  on the other  hand, the study of death as a p r o c e s s  mus t  be of g rea t  help to the inves t i -  
gation of the fundamental  p r o c e s s e s  of life. Recent  advances  in physiology,  in genera l  and molecu la r  bio-  
logy, in genet ics ,  pathology, and resusc i t a t ion ,  give abundant evidence of the f rui t fulness  of this approach 
to the p rob l em.  Yet the d ia lec t ica l  unity of p r o c e s s e s  does not imply their  identity, but on the con t ra ry ,  it 
a s s u m e s  that they are  different ,  a fac tor  of fundamental  methodological  impor tance  when the f iner points 
a re  defined during analys is  of the p rob l em.  It has a l ready  been re f lec ted  to some extent in the appearance  
of a new discipl ine,  r ean ima to logy  (with its own spec ia l  p rob lems) .  

Engels  at tached the Utmost impor tance  to gnosiological  p r o b l e m s .  His constant  fight, on the one hand, 
agains t  idea l i sm and, on the other  hand, with f ea tu re l e s s  me taphys ica l  m a t e r i a l i s m  and pos i t iv i sm was a lso  
de te rmined  by t h e f a c t t h a t  fol lowers  of both idea l i sm and vulgar  m a t e r i a l i s m  in pr inciple  deny that the world 
is  capable of explanation.  Having invest igated the re la t ionship  between absolute and re la t ive  t ruths  as ap-  
plied to philosophy i tself ,  and then to the na tu ra l  sc iences ,  Engels d i scovered  the inner dialect ics  of the cog-  
nit ive p r o c e s s .  On the examples  of the sc ient i f ic  ach ievement  of  that t ime he showed how during the p ro ce s s  
of invest igat ion "things in t h e m s e l v e s "  a re  c o n v e r t e d  into "things for us" and how prac t i ca l  f a c t o r s - e x p e r i -  
ment  and i n d u s t r y - p l a y  a decis ive  role  in this p r o c e s s .  It is a r e m a r k a b l e  fact  that Engels r ega rded  ex-  
p e r i m e n t s  as a fo rm of p r ac t i ca l  act ivi ty  in sc ient i f ic  invest igat ion.  Engels  es tabl i shed the socia l  and g n o -  
s iological  roots of idea l i sm,  and showed how, in the case  of D[ihring, for example ,  both mil i tant  pos i t iv i sm 
and f ea tu r e l e s s ,  vulgar  m a t e r i a l i s m ,  by denying the d ia lec t ics  of nature  and dia lec t ica l  thinking, sink into 
idea l i sm.  

The analys is  made by Engels  of the causes  of idea l i sm in sc ience is r e m a r k a b l e  and impor tan t  to the 
inves t iga tor .  One of these r ea sons  is the he lp l e s sness  of the inves t iga tor  as he pa s se s  f rom the study of 
one fo rm of movemen t  of m a t t e r  to another ,  his incomprehens ion  that qual i tat ively different  fo rms  of move -  
ment  and types of m a t t e r  r equ i re  adequate methods of invest igat ion,  his a t tempts  to reduce  higher fo rms  of 
movemen t  to lower,  quality to quantity, the nature  of life to mechanica l  movement ,  as was the case  with 
Dubois -Reymond.  Engels wrote  that "physiology is ,  of course ,  physics  and, in pa r t i cu la r ,  c h e m i s t r y  of the 
living body, but bes ides  that it has  ceased  to be spec ia l ly  chemis t ry :  on the one hand the sphere  of its action 
is l imited in this case ,  but on the other  hand it is e levated to a higher  plane" [17]. At the same  t ime,  on 
the assumpt ion  that life, as a method of exis tence  of p ro te ins ,  is de te rmined  by the chemica l  p rope r t i e s  of 
i ts  c a r r i e r ,  Engels dec la red :  "Here  c h e m i s t r y  leads to organic  life,  and it has moved forward sufficiently 
to a s su r e  us that it can explain to us the d ia lec t ica l  approach to the living o rgan i sm"  [18], He goes on. "If 
the chemis t  succeeds  in p r epa r ing  this prote in  in that pa r t i cu l a r  s tate  in which it evidently a ro se ,  as p ro to -  
p l a sm,  . . . .  the d ia lec t ica l  change in this case  will a lso be demons t ra ted  rea l ly ,  i~ en t i re ly  and complete ly .  
Until now the ma t t e r  has r ema ined  in the region of thought,  as an hypothes is"  [19]. This t ime  has now come 
to pass .  Modern sc ience  has learned to synthes ize  such impor tan t  prote ins  as insulin and r ibonuc lease ,  with 
the i r  speci f ic  biological  act ivi ty.  Moreover ,  ve ry  recen t ly  an individual g e n e - t h e  specif ic  m a t e r i a l  c a r r i e r  
of the function of prote in  s y n t h e s i s - h a s  been synthes ized f rom chemica l  subs tances  (nucleotides obtained in 
the labora tory) .  Again and  again Engels s t r e s s e d  the specif ic i ty  of methods of invest igat ing each qual i tat ively 
different  fo rm of movemen t  of m a t t e r .  "Without any doubt," Engels wrote ,  "somehow or other we shall  r e -  
duce thought exper imen ta l ly  to mo lecu la r  and chemica l  movemen t s  in the b ra in ;  yet  this can hardly  fully ex-  
plain the na ture  of thought" [20]. 

As Engels  pointed out, the r ea l  and pe rmanen t  poss ib i l i ty  of agnos t i c i sm in sc ience  is the r e su l t  of 
the inabil i ty of  methodologica l ly  untrained inves t iga tors  to find the i r  c o r r e c t  bear ings  in the inc reas ing  
flood of theore t i ca l  a rgumen t s .  "The number  and constant  success ion  of different  hypotheses  can eas i ly  
give r i s e  to the notion in logical ly and dia lec t ica l ly  untrained sc ien t i s t s  that we can neve r  explain the e s -  
sence of things" [21]. This r e m a r k  made by Engels  is pa r t i cu l a r ly  impor tant  at the p r e sen t  t ime in connec-  
tion with the t remendous  and inc reas ing ly  rapid  development  of sc ience .  
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His examinat ion of the nature  of the re la t ionsh ip  between the sc iences ,  based  on the pr inciple  of r e -  
flection of the objective d ia lec t ics  of development  of nature  by the subject ive dialect ics  of invest igat ion (the 
dia lect ics  of science) mus t  inevi tably have brought  and did, in fact ,  br ing  Engels  to his impor tan t  predic t ion 
of the appearance  of in te rmedia te  sc iences ,  border l ine  d isc ipl ines ,  in which the object  studied mus t  be the 
t r ans fo rma t ion  f rom one fo rm of movemen t  to another .  The appearance  of these  sc iences  r e f l ec t s  the ob- 
ject ive  process of revolution of the dialectical contradiction between different forms of movement, and also 
between the scientifically produced links reflecting them. The intermediate sciences must therefore be par- 
ticularly important for the progress of science as a whole. Engels illustrated this point brilliantly by the 
example of electrochemistry, which, born of the union between chemistry and physies, has spread beyond 
the bounds of investigation and beyond the eapabilities of both physicists and chemists: "Both declare their 
incompetence at this point of contact between the science of molecules and science of atoms, yet it is there 
where the greatest results must be expected" [22]~ 

This proposition, so remarkable in principle, has been completely confirmed. New intermediate sci- 
ences have arisen and are continuing to do so, on the borderline between the principal disciplines, the points 
of most rapid growth, and they have yielded partieularly important results so far as the future investigation 
of nature is concerned. They inclue molecular biology, a new branch of science which alone can provide 
the key to an understanding of the nature  of life and i ts  a r t i f ic ia l  c rea t ion .  

On the bas i s  of his proposi t ion of the genetic  link between the sc iences  and the i r  sequence of develop-  
ment ,  re f lec t ing  development  of f o r m s  of ma t t e r  and quali tat ive aspec ts  of  the cor responding  fo rms  of 
movemen t ,  Engels  put forward  a working c lass i f ica t ion  of the na tura l  sc iences ,  one aspec t  of which is p a r -  
t i cu la r ly  in te res t ing .  He dist inguished five groups of sc iences ,  a r rang ing  them in o rder  of success ion ;  the 
s e r i e s  begins with a s t ronomy and mechanics  and ends with plant and an imal  physiology,  anatomy,  and even-  
tual ly with therapeut ics  and diagnost ics .  

The m e r g e r  between two fundamental  and opposite tendencies  of scientif ic  development  which Engels 
pred ic ted ,  the different ia t ion and in tegra t ion of sc iences ,  r e f l ec t s  the dialect ics  of development  of science 
i t se l f  and the objective dia lect ics  of m a t t e r ,  and today it has become  an obvious and n e c e s s a r y  p roce s s  in 
connection with the rapid  development  of sc ience .  This p r o c e s s  has been supplemented substant ia l ly  and 
organica l ly  by the appearance  of a new and complex scientif ic  movemen t  known as cyberne t i c s ,  which de-  
fines the common pr inc ip les  governing control  over  p r o c e s s e s  in complex dynamic s y s t e m s  of var ious  
types and uses  them for its p rac t i ce .  In accordance  with the h i s to r i ca l  pr inciple  developed by Engels ,  the 
appearance  of cyberne t i cs  at the p r e s en t  stage of development  of sc ience mus t  be r ega rded  as a pe r fec t ly  
consis tent  phenomenon resu l t ing  f rom the c h a r a c t e r  of development  of na ture  and re f lec t ing  i ts  scient i f ic  
bas i s .  

Engels '  a s s e s s m e n t  of the g rea t  d i scove r i e s  is an example  of the use of the d ia lec t ica l  m a t e r i a l i s t i c  
method for the invest igat ion of na ture .  His analys is  of each of the three  d i scover i e s  in 19th century sc ience 
mentioned above not only pointed out the i r  s ignif icance for the final conf i rmat ion  of m a t e r i a l i s t i c  d ia lec t ics ,  
but a lso  opened up p rospec t s  on the methodological  plane for fur ther  r e s e a r c h  in appropr ia te  a reas~  Engels 
showed a high r ega rd  for Darwin ' s  theory  and demons t ra ted  its impor tance  to philosophy and sc ience .  He 
concludes that  the e s sence  of this theory  and, consequently,  the e s sence  of the evolut ionary p r o c e s s  can be 
r ega rded  as evidence of " . o ~  concept of the in terna l  link between necess i ty  and chance" [23]. This 
obse rva t ion  made by Engels is of g r ea t  i n t e re s t  for the fur ther  analysis  of p rob lems  of evolut ionary develop-  
ment .  Analys is  of the pr inc ip les  governing the onset  of mutat ions and concrete  fo rms  of thei r  manifes ta t ion  
along these lines would s e e m  to be pa r t i cu l a r ly  product ive .  

The analys is  of m a n ' s  origin occupies  a specia l  p lace  in Engels '  writingso Essen t ia l ly ,  Engels pio-  
nee red  the analys is  of this p rob l em  in the fo rm in which it ex is t s  today- he c rea ted  a fundamental ly  new, 
socia l  theory  of anthropogenesis~ He could not be sa t is f ied by the then exist ing biological  approach to the 
p rob lem,  because  that approach could not r e f l ec t  its speci f ic i ty .  On the bas i s  of his h i s to r i ca l  pr inciple  
Engels  concluded that the p rob lem mus t  be analyzed at a new level ,  using the highest  (social) f o rm of m o v e -  
ment  of a spec ia l ly  organized form of m a t t e r  as the t es t  object .  Hence the sea rch  for the specif ic  key to 
the solution of the p rob lem in the fo rm of the ro le  of the socia l  fac tor ,  i .e . ,  work  act ivi ty,  in the p r o c e s s  of 
convers ion  of monkey into man.  This c l a s s i ca l  work  of Engels ,  wri t ten a lmos t  100 y e a r s  ago, has  not aged 
and has  not los t  its s ignif icance,  because  Engels '  d i scovery  in this field r e f l ec t s  object ive truth.  

Engels  constantly emphas ized  that the inves t iga tor  cannot avoid the influence of philosophy.  "Expe r i -  
men ta l  sc ien t i s t s  a rgue  that  they a re  f ree ing t h e m s e l v e s  f rom philosophy when they ignore or abuse it~ How- 
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e v e r ,  since they cannot advance a s tep without thought, and since logical  ca tegor ies  a re  e s sen t i a l  for thought, 
andthey uncr i t ica l ly  bor row these ca tegor ies  e i ther  f rom the ord inary  common conscious exper ience  of so-  
cal led educated pe r sons ,  who are  under the domination of the r emnan t s  of long since dead philosophical  s y s -  
t ems ,  or f r o m  the c rumbs  of un ivers i ty  courses  in philosophy (which are  not only the f r a g m e n t a r y  views,  
but also a hodge-podge of the opinions of people belonging to widely different  and, for the mos t  pa r t ,  dubious 
schools) which they were  compel led to attend, or f rom the uncr i t ica l  and unsys temat ic  reading  of phi losophi-  
cal  works  of  some so r t ,  in the long run they are  st i l l  held captive by philosophy. Unfortunately,  however ,  
it is mainly  a dubious philosophy, and those who abuse philosophy more  than all the r e s t  a re  s laves  of the 
wors t  and mos t  vu lgar ized  r emnan t s  of  the wors t  phi losophical  teachings"  [24]~ 

Unfortunately,  Engels '  "warnings"  went unheeded~ Soon af ter  his death, in connection with the ap p ea r -  
ance of what were  bas ica l ly  new data,  which would not fit snugly into the f r a m e w o r k  of the old metaphys ica l  
ideas ,  sc ience once again found i t se l f  in a ve ry  difficult si tuation,  which many,  even the g rea tes t ,  t heore t i -  
cal  and expe r imen ta l  sc ien t i s t s  could not c o r r e c t l y  evaluate  because  they lacked the n e c e s s a r y  phi losophical  
t raining,  and which they r ega rded  as a t rue  c r i s i s  in sc ience .  Under these (but more  complex,  of course) 
conditions Lenin found it neces sa ry  to analyze the s tate  of sc ience once again, not only to examine cu r ren t  
p r o b l e m s ,  but a lso  to show, as Engels  had done before ,  how the only way out of the difficulty is to r e i n t e r -  
p r e t  ideas and facts  on the methodologic bas i s  of d ia lec t ica l  m a t e r i a l i s m .  It is noteworthy that Lenin had 
to contend with the s ame  diff icult ies and p rob l ems  on a bas ic  methodologic plane as those which confronted 
Engels  [25]~ 

At the s ame  t ime,  Engels  was convinced that sooner  or  la te r ,  because  of the development  of sc ience ,  
sc ien t i s t s  would come to dia lect ics  and it would become  the na tura l  method of thought and the method of in-  
t e rp re t a t ion .  However ,  this na tu ra l  p r o c e s s  is long and painful, and in o rde r  to shor ten it, an active m a s t -  
e r y  of d ia lec t ics  is essen t ia l .  "The road  to d ia lec t i c s , "  Engels  a s s e r t e d ,  "can be opened spontaneously and 
s imply  by the p r e s s u r e  of scient i f ic  d i s cove r i e s  t hemse lves ,  no longer capable of r emain ing  const ra ined 
within the old me taphys i ca l  f r amework .  However ,  this is a long and arduous p roce s s  and an infinite num-  
ber  of  p i t fa l ls  have to be avoided. This p r o c e s s  is now la rge ly  completed,  espec ia l ly  in biology. It can be 
cons iderably  shor tened if theore t ica l  sc ien t i s t s  will take a c lo se r  look at d ia lec t ica l  philosophy in its h i s -  
to r i ca l ly  dis tant  f o r m s "  [26]~ 

When dia lec t ics ,  as a s y s t e m  of thought, is int roduced in the s t ronges t  and mos t  pe rmanen t  manner  
poss ib le  into the s y s t e m  of sc ient i f ic  invest igat ion and becomes  an essen t i a l  component  of it, the "dubious 
phi losophy" can no longer exe r t  its d i sa rming  effect ,  and the age-old  ruPture between philosophy and science 
will be healed.  "It is only when na tura l  sc ience  and h i s to r i ca l  sc ience absorb  d ia lec t ics ,  it is only then that 
the whole phi losophical  s t o c k p i l e - e x c e p t  for the pure  philosophy of thought -wi l l  become superf luous and 
will d i sappear  in posi t ive  sc ience"  [27]. 

in this connection Enge l ' s  a s s e s s m e n t  of his own work is pa r t i cu l a r ly  impor tant :  "It may be," he 
wrote ,  "that p r o g r e s s  in theore t i ca l  sc ience  will  make  my work,  in pa r t  or in whole, superf luous ,  for the 
revolut ion to which theore t ica l  sc ience  is being forced by the Simple necess i ty  of sys t emat i z ing  the accu-  
mulated m a s s  of pure ly  e m p i r i c a l  d i scove r i e s ,  mus t  lead even the mos t  convinced e m p i r i c i s t  to the r e a l i -  
zation of the d ia lec t ica l  c h a r a c t e r  of na tura l  p r o c e s s e s "  [28]. Of course ,  Enge ls '  works  will r ema in  fo reve r  
in the s to rehouse  of human thought and will be a source  for the in te rpre ta t ion  of ma t e r i a l i s t i c  d ia lec t ics .  
It is r e m a r k a b l e  that,  in the words  of Engels cited above, the dialect ical  e s sence  of his thinking could not 
be e x p r e s s e d  m o r e  c lear ly .  The words  cited above are  also r e m a r k a b l e  because  they show the whole g r e a t -  
ness  of Engels ,  his modes ty  as a t rue sc ien t i s t  and g rea t  man.  Engels  devoted all  his las t  y e a r s  to his work 
on the second and third volumes  of M arx ' s  "Das Kapi ta l ,"  which were  st i l l  incomplete  when Marx died. He 
undertook this t ask  at a t ime when all  the n e c e s s a r y  p r e p a r a t o r y  w o r k  for  the wri t ing of his fundamental  
book on the dia lect ics  of na ture  and sc ience ,  which, by its ve ry  nature ,  m u s t  have been jus t  as i m p o r t -  
ant to sc ience  as Marx ' s  "Das Kapital"  was for  pol i t ical  economy,  had been completed.  However ,  r ecogn iz -  
ing the except ional  impor tance  of Marx ' s  work for h i s to ry  and for mankind in the future ,  he bowed to Marx ' s  
genius and to the m e m o r y  of his f r iend.  Engels  devoted the l as t  pa r t  of his l i f e - m o r e  than ten y e a r s  of 
r e a l l y  hard  w o r k - e n t i r e l y  to "Das Kapi ta l ."  It was Lenin who said:  "These  two volumes  of 'Das Kapital '  
a r e  the work  of two people:  Marx  and Engels ."  "The Aus t r i an  socia l  democra t ,  Adler ,  r i gh t ly  observed  
that by the publicat ion of volumes  2 and 3 of 'Das Kapital '  Engels  e rec ted  a magnif icent  m e m o r i a l  to his 
fr iend and genius,  on which his own name is unwittingly inscr ibed  in uneffaceable c h a r a c t e r s "  [29]. 
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Engels '  whole life is a shining example  of unflagging se rv ice  to mankind in the name of high ideals ,  in 
the name of the glorious future to which the path was shown by Marx and h imse l f .  This is a wonderful  ex-  
ample  of t rue  f reedom as a recognized  necess i ty .  
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