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E x a m i n a t i o n  of t h e  p h o t o g r a p h s  of t h e  e l e c t r o p h o r e s i s  
d i a g r a m s ,  o b t a i n e d  be fo re  a n d  a f t e r  c e n t r i f u g e d  eolo- 
s t r u m  (Fig.  1), shows  c l ea r ly  t h e  c h a n g e s  in c o m p o s i t i o n  
of t h e  m i l k  p r o t e i n s .  S ince  t h e  v i s u a l  course  of t h e  
p r o t e i n  c o m p o s i t i o n  is s i m i l a r  in  al l  t h r e e  t es t s ,  b o t h  o n  
t h e  r i s ing  a n d  d e s c e n d i n g  b o u n d a r i e s ,  o n l y  t h e  r i s ing  
b o u n d a r i e s  of t e s t  3 a re  r e p r o d u c e d .  

T h e  r e su l t s  o b t a i n e d  f rom t h e  e l e c t r o p h o r e s i s  d ia-  
g rams ,  g i v e n  in T a b l e  IV,  s h o w  t h a t  t h e  f i r s t  a n d  l a r g e s t  
case in  c o m p o n e n t  B d r o p s  f r o m  48.8 % in  t h e  m i l k  to  
15 .7% in s e r u m  IV.  T h e  s e c o n d  a n d  s m a l l e s t  case in  
c o m p o n e n t  C, f i r s t  i nc r ea se s  s l i gh t l y  f r o m  10.0 to  12.0 % 
a n d  a f t e r w a r d s  d r o p s  t o  10-6, 3-6 a n d  3 -0%.  T h e  t h i r d  
ca se in  c o m p o n e n t  G s h o w s  f i r s t  a s m a l l  i n c r e a s e  f r o m  
13-2 t o  14-6% a n d  a f t e r w a r d s  a dec rea se  t o  14.3, 11-2 
a n d  9-9%.  T h e  c o n c e n t r a t i o n s  of  t h e  t w o  a l b u m i n  com-  
p o n e n t s  D a n d  E rose  f r o m  6-3 a n d  4 - 0 %  in t h e  colo-  
s t r u m  to  17.2 a n d  1 1 . 7 %  in  s e r u m  IV.  W i t h  r e g a r d  to  
t h e  g lobu l in ,  we also f o u n d  t w o  c o m p o n e n t s ,  H~ a n d  
H 2, w h i c h  i n c r e a s e d  f rom 2.5 a n d  10 .0% in t h e  m i l k  
to  7.3 a n d  28-2 % in  s e r u m  IV.  

I n  v i ew  of t h e  v a r y i n g  course  o f  c o m p o n e n t  F in  t h e  
t h r e e  t es t s ,  i t s  p r o t e i n  c h a r a c t e r  is s t i l l  u n k n o w n .  

Conclusions. F r o m  t h e  i n v e s t i g a t i o n s  on  n o n - c e n t r i -  
f uged  a n d  c e n t r i f u g e d  m i l k  ( n o r m a l  m i l k  a n d  c o l o s t r u m )  
we m a y  c o n c l u d e  t h a t  t h r e e  case in  f r a c t i o n s  (B, C a n d  
G), t w o  a l b u m i n  f r a c t i o n s  (D a n d  E), a n d  one  or  t w o  
g lobu l in  f r a c t i o n s  (H  1 a n d  H~) o c c u r  in  mi lk .  Of  t h e  
t h r e e  case in  f r ac t i ons ,  t h e  B c o m p o n e n t  p r o b a b l y  cor-  
r e s p o n d s  w i t h  t h e  a -case in ,  w h i c h  is wel l  k n o w n  in  t h e  
l i t e r a t u r e  whi l e  t h e  G c o m p o n e n t  w o u l d  be  i d e n t i c a l  
w i t h  t h e  fl case in .  T h i s  h y p o t h e s i s  is j u s t i f i e d  b y  t h e  
r e l a t i o n s h i p ,  in  c o n c e n t r a t i o n  as  wel l  as in  m o b i l i t y ,  
b e t w e e n  t h e  v a l u e s  f o u n d  for  a a n d  fl case in  b y  CItER- 
BULIEZ I, I~OSTETTLER ~, I~ITSCHMANN 3, a n d  WARNER 4, 
a n d  o u r  va lues .  F r o m  ou r  r e s u l t s  i t  a p p e a r s  m o r e o v e r  
t h a t  t h e  c o m p o n e n t  G is m o r e  s t a b l e  t h a n  c o m p o n e n t  B .  
T h i s  o b s e r v a t i o n  is n o t  in  a c c o r d a n c e  w i t h  t h e  r e s u l t s  
o b t a i n e d  by- HOSTETTLER 2, w h o  f o u n d  a n  a l m o s t  con -  
s t a n t  p r o p o r t i o n  b e t w e e n  a a n d  fl case in  in  t h e  s e d i m e n t s  
o b t a i n e d  b y  c e n t r i f u g a t i o n  t h e  m i l k  a t  1,000 to  17,000 × 
g r a v i t y .  

A n  a l b u m i n  c h a r a c t e r  is a t t r i b u t e d  to  t h e  c o m p o n e n t s  
D a n d  E b e c a u s e  of t h e i r  i nc rease  in  c o n c e n t r a t i o n  in t h e  
se ra  p r o p o r t i o n a l  to  t h e  s e p a r a t e d  case in  q u a n t i t y .  Re-  
c e n t  r e s e a r c h  c o n f i r m s  t h a t  t h e  a l b u m i n ,  f o u n d  b y  
a p p l i c a t i o n  of  t h e  c h e m i c a l  f r a c t i o n a t i o n  c o n t a i n s  a t  
l e a s t  t w o  f r ac t i ons ,  a m o n g  t h e m  t h e  wel l  k n o w n  fl l a c t o -  
g t o b u l i n  of  PALMER% T h e  m o b i l i t y  of t h i s  l a c t o g l o b u l i n  
is, a c c o r d i n g  t o  DEUTSCH 8, 6.1 a n d  a c c o r d i n g  to  BRIGGS 
a n d  HULL 7 6"3 × 10 -5. W e  also f o u n d  t h a t  t h e  l a c t a l b u -  
m i n  c o n t a i n s  t w o  f rac t ions ,  D a n d  E,  of w h i c h  t h e  D 
c o m p o n e n t  ( m o b i l i t y  6.2 to  6.4 × 10 -~) s h o u l d  cor re -  
s p o n d  w i t h  t h e  fl l a c tog lobu l i n .  T h e  r e s u l t s  c o n f i r m  t h e  
g l o b u l i n  c h a r a c t e r  of t h e  H c o m p o n e n t ,  . i n d i c a t e d  b y  
t h e  f o r m e r  i n v e s t i g a t i o n ;  h o w e v e r  we n o t i c e  t h a t  t h e  
f r a c t i o n  is s o m e t i m e s  d i v i d e d  i n t o  t w o  c o m p o n e n t s  H~ 
a n d  H , .  
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L'61ec t rophor~se  e t  le f r a c t i o n n e m e n t  c h i m i q u e  f u r e n t  
ef fec tu6s  su r  des  le f t s  e t  l eurs  s e r u m s  o b t e n u s  en  sou-  
i n e r r a n t  le la i r  ~ des  forces  c e n t r i f u g e s  7000 ~ 38 000 lois 
supe r i eu r e s  50 la  p e s a n t e u r .  De nos  r f s u l t a t s ,  il r e s so r t  
q u e  d e n s  les s 6 r u m s  o b t e n u s  a v e c  des  forces  c en t r i f uges  
c ro i s san te s ,  Ia ca se ine  e t  Ies f r a c t i o n s  61ec t rophore t iques  
B,  C e t  G d i m i n u e n t ,  a lo rs  q u e  l ' a l b u m i n e  e t  la  g lobu l ine  
de m ~ m e  que  les f r a c t i o n s  D, E e t  H a u g m e n t e n t .  I1 en  
r e s u l t e  6 g a l e m e n t  que  les f r a c t i o n s  B,  C e t  G cor- 
r e s p o n d e n t  h la  case ine  (G es t  p lus  s t a b l e  v i s -a -v i s  de  la 
force  c e n t r i f u g e  que  B),  D e t  E h la  l a c t a l b u m i n e  t o t a l e  
e t  H 5. la  g lobu l ine .  I1 es t  poss ib le  que  la  f r a c t i o n  A soft  
i d e n t i q u e  au  c o m p o s a n t  n de MOORE e t  LYNN, B 50 la 
cas6ine  a lpha ,  D 50 la  b 6 t a  l a c t o g l o b u l i n e  de PALMER e t  
G A l a  cas6ine  b~ta ,  

E X P L I C A T I O N E S  

F u n d a m e n t a l s  f o r  P r o p h y l a x i s  a n d  T h e r a p y  

o f  P r e m a t u r e  A g e i n g  

By D. A. I(OTSOVSKY, Munich 1 

R e a l  u n d e r s t a n d i n g  of n a t u r a l  p rocesses  c a n  o n l y  be 
a c q u i r e d  b y  s t u d y i n g  t h e m  as a whole a n d  n o t  b y  divid-  
ing  t h e m  i n t o  i n d e p e n d e n t  p a r t s .  T h i s  is e spec ia l ly  the  
case  for  r e sea rch ,  p r o p h y l a x i s  a n d  t h e r a p y  of p r e m a t u r e  
a g e i n g  in  m a n .  M o d e r n  a n t i s e n e t i c s  r e q u i r e  a whole  
s y s t e m  of p r o p h y l a c t i c  m e a s u r e s ,  wel l  f o u n d e d  exper i -  
m e n t a l l y  a n d  c l in ica l ly  a n d  t a k i n g  t h e  o r g a n i s m  a n d  its 
s u r r o u n d i n g s  as  a dynamic whole; bes ides  th i s ,  special  
s y m p t o m a t i c  m e t h o d s  a re  n e e d e d  a g a i n s t  t h e  he te ro -  
ch ron ica l ,  h e t e r o m e t r i c a l ,  a n d  h e t e r o t o p i c a l  s igns  of age- 
ing.  S u c h  fac t s  a n d  o b s e r v a t i o n s  as a re  k n o w n  a t  p r e sen t  
are  v e r y  d i spe r sed  b u t  c a n  f o r m  t h e  f u n d a m e n t a l s  of 
p r o p h y l a x i s  a n d  t h e r a p y  of p r e m a t u r e  ageing.  

I. Energetic Fundamentals 

Our  s t u d i e s  of t h e  a g e - p r o b l e m ,  e x t e n d e d  o v e r  m a n y  
years ,  h a v e  led us  t o  t h e  c o n c l u s i o n  t h a t  a g e i n g  of  an  
o r g a n i s m  is a c o n s e q u e n c e  of t h e  irreversibility of i ts 
i n d i v i d u a l  e v o l u t i o n a l  ene rgy .  T h e r e f o r e  t h e  whole  prob-  
l em of age t h e r a p y  i n v o l v e s  ene rge t i c s ,  a n d  t h e  possible 
r e v e r s i b i l i t y  of t h e  regress ive  s y m p t o m s  of ageing.  Of 
course  s u c h  a r e v e r s i b i l i t y  in  m a n  s h o u l d  n o t  b e  under -  
s t o o d  in  t h e  sense  of a d i r e c t  h o m o d r o m e  r e - m e t a m o r -  
phos i s  of a n  o ld  m a n  i n t o  a chi ld ,  b u t  m e a n s  a las t ing  
c o n s e r v a t i o n  of life e n e r g y  a t  t h e  leve l  of "u se fu l  p roduc-  
t i v e "  age. T h i s  c a n  be  e s t a b l i s h e d  b y  t h e  fol lowing 
t h r e e  f a c t s :  

(1) A n y  o r g a n i s m  is a n  open s y s t e m  a n d  h e n c e  the  
p rocess  of a g e i n g  is n o t  s u b j e c t  t o  t h e  l aw of en t ropy .  
T h i s  m e a n s  in p r a c t i c e  t h a t  a g e i n g  c a n  be  r e t a r d e d  or 
a c c e l e r a t e d  f rom outside. 

(2) As is well  k n o w n ,  t h e  h u m a n  o r g a n i s m  d u r i n g  its 
life uses  on ly  one  t h i r d  of i t s  life ene rgy .  Th i s  f ac t  is in 

1 Aus dem Forsehungsinstitut fflr Arbeitsgestaltung ffir Altern 
und Aufbrauch e. V. Mfinehen. 
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full harmony with the observation tha t  even in high age 
the proliferation of cells, regeneration, growing and 
matur ing processes are still going on. This proves tha t  
the potence of life is enormously strong and tha t  the 
prophylaxis of premature ageing consists in discovering 
how to liberate the remaining two thirds of la tent  energy 
and to guide i t  in the required direction. 

(3) Inner  factors of the reversibility of regressive age- 
ing are sleep, which we can regard as a "periodical, bio- 
logical re juvenat ion" ,  and spiri tual energetics generally, 
the "61an spirituel" (BERGSON) which forms part  of the 
living processes. The central nervous system, and espe- 
cially its subconscious activity, transforms la tent  life- 
potence into productive spiri tual and physical energy. 

This impor tan t  r61e of ideas, faith, of the influence of 
the psyche upon the soma, which checks the symptoms 
of ageing and preserves a fresh, juvenile, productive 
power unt i l  death should not  be underest imated in 
constructing a modern prophylaxis for premature ageing. 

II .  Genetical Fundamentals 

The possibility of working from outside upon the or- 
ganism as an open system leads logically to a revision of 
our conservative theories about  the relations between 
the organism (as regards its genetical consti tution) and 
its surroundings (its "Umwelt")  as a biological whole. 
From a holistic point  of view, we may regard the organ- 
ism as a function of its surroundings,  reacting perma- 
nen t ly  with it and t ransforming its energy into its own. 

Heredi ty is an a t t r ibute  of life. Heredity factors are 
also localized in the plasma. Twin research has not as 
yet been able to prove mainly hereditary condit ionali ty.  
From this follows, tha t  the gene alone cannot  be looked 
upon as the absolute dictator of life. On the other hand,  
also the surroundings alone do not play the decisive r61e 
in the development of the organism. 

This means tha t  the whole individual  development  
represents a tension of energies between the power field 
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of the organism and the power field of its surroundings, 
i.e. between their  two potentials of energy, in which 
assimilation plays the leading and decisive part. The 
organism and its surroundings therefore const i tute a 
dynamic whole; in this the prospective potency of hered- 
i tary  energy reacts with the surroundings (physiological 
functions). 

Maturing and ageing are consequences of this perma- 
nen t  collaboration of endogene (genetically conditioned) 
and exogene (conditioned by the surroundings) factors of 
life. Corresponding to these, we can discern pr imary  
(genotypical) and secondary (phenqtypical) symptoms 
of ageing, though it  is impossible to find a sharp division 
between them. In  this pe rmanen t  chain reaction between 
organism and surroundings, there are three complexes: 
Heredity, physiological functions and reactions between 
organism and surroundings (vide p. 321, above). 

In  these relationships the neuro-endocrine system 
plays the leading part,  preserving the biological balance 
between the organism and its surroundings. Ectogenesis 
and prophylaxis of the future must  find the way to 
change the genotypus of the durat ion of human  life. 

I I I .  Biological Fundamentals 

Based upon our present knowledge of 40 endogene 
and exogene positive and negative factors of individual  
development, we can discern several hundreds of age 
variations. This polymorphism forms a broad basis for 
the prophylaxis of senium praecox, i.e. early reduction 
and el imination of the negative internal  and external  
influences on the organism. I t  is obvious tha t  the positive 
and negative character of these three reaction complexes 
(heredity, function, surroundings) can influence a balanc- 
ing compensatory adaptat ion of the organism to its sur- 
roundings, producing earlier or later onset of ageing. The 
scheme (vide p. 321, below) shows this. 

The internal  prophylaxis, on the one hand, requires 
neutral izat ion and abolition of the cholesteral contents  
of blood and tissue growing with advancing age, of all 
insoluble a lbumen and the general toxici ty of tissue ; and, 
on the other hand, compensation and roburat ion of the 
debili tated physiological functions. 

IV. Experimental Fundamentals 

These are founded on the following experimental  facts : 
(1) The base of ageing is principally identical in pro- 

fists, tissue cultures and multicellular organisms, bu t  
manifests itself in different ways. The causal genesis of 
ageing is therefore not  found in the cells only bu t  in the 
character of in ternal  and external  reactions of the in- 
dividual  development,  which influences the whole poly- 
morphism of ageing, of vitali ty,  morbidity,  mortali ty,  
and finally the durat ion of life of the biological system 
in question. 

(2) Wi th  lower animals and plants  it  has been possible 
to achieve a remarkable prolongation of life by  suitable 
changes of the surroundings, " l imita t ion (reduction) of 
the biological sys tem" and avoidance of propagation. 

(3) Isolated tissues and  organs are able to survive the 
death of the whole. These facts can be used for the pur- 
pose of prophylactic t ransp lan ta t ion  of young and 
heal thy organs to replace old and defect parts.  

(4) The problem of the "artificial" heart  and kidney 
is almost solved, and they may be used for prophylactic 
purposes. 

(5) By suitable nour ishment  some age symptoms as, 
e.g. arteriosclerosis, artherosclerosis, arcus senilis and 

cirrhosis hepatis can be provoked artificially and/or  re- 
gulated. 

(6) The biological therapy of t reat ing sick organs by 
injection of living young cells shows new possibilities for 
prophylaxis against  premature ageing. 

V. ThanatologicaI Fundamentals 

Some of these are : -  
(1) The durat ion of life of organism can, as is known, 

be very variable, between a few hours and several 
thousand years. 

(2) The vi ta l i ty  of man, as seen in the lower frequency 
of death (mortality), reaches its max imum during the 
ten th  to the twelfth year of life. 

hours 

18 

t6 

f~ 
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rnop~al/'~# ouPve :  

Mortality and adaptation shring the life-span (after PFAUNDLER). 

(3) The durat ion of life in man can be subject to large 
variations in accordance with internal  and external in- 
fluences. All this shows tha t  on the life curve of the 
organism there are several points which can serve as the 
s tar t  of prophylaxis against  ageing symptoms. Minimal 
morta l i ty  between the 12 th and 15 th year of life indicates 
tha t  this prophylaxis must  begin during early child- 
hood, because during this period of life the balancing, 
compensatory and reversible qualities are strongest, tn 
this way gerontology and pediatrics form a logical cycle. 

VI. Clinical Fundamentals 

These are the f o l l o w i n g : -  

(1) Every  pathological state is formed by the col- 
laborat ion of the const i tut ional  disposition of the or- 
ganism and its surroundings. 

(2) The pathological muta t ions  do not  mult iply as 
fast as the states of sickness caused by the surroundings, 
i.e. civilization. 

(3) Clinical symptoms of ageing are not  specific and 
can be observed also in other states of sickness. 

(4) I t  is impossible to divide physiological from patho- 
logical ageing. 

(5) Some pathological processes, e.g. arteriosclerosis, 
are reversible during childhood. 

(6) Mortali ty in high age is caused in most cases by 
maladies of the brain, circuIation, respiration and ex- 
cretion system, and therefore a physiological death by 
age cannot  be observed. 

All the above-mentioned facts give us the right to lo0k 
upon pathological ageing as irreversibil i ty of the physio- 
logical ageing as a consequence of the radical changes of 
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the whole organic and functional situation. From this 
point  of view, the pathology of our t ime enters a new 
epoch which can be called individual reaction pathology 
o] the ages. 

VII.  Psycho-somatic Fundamentals 

The importance of the psyche (especially emotional 
moments) in diverse pathological states, and especially 
in the beginning of premature ageing in states of fear, 
give us the task of desensitizing the higher brain centres 
before start ing prophylaxis of senium praecox. This can 
be a t tempted  by rat ional  education, construction of an 
optimistic out-look on the world, spiritual discipline and 
avoidance especially of the fear of death. Final ly  the 
high rate of suicides in high age proves, tha t  also the 
fear "to remain alone and useless" plays an impor tan t  
psycho-social role and calls for corresponding social 
measures. The psycho-somatic of the future ought to 
solve the question of the psychic hygiene of premature 
ageing. 

VIII .  Social Fundamentals 

These are based on five fundamenta l  facts, which are : 
(t) The intellectual act ivi ty starts  ageing last. 
(2) A heal thy and active age is indispensable for 

society and culture. 
(3) The average expectation of life has been doubled 

during the last 100 years as a consequence of the pro- 
gress of preventive medicine. 

(4) The number  of old people is growing steadily in 
modern society. 

(5) Modern "technisated cul ture" requires from man 
new often impossible efforts of his vitali ty,  and especially 
his nervous system, by enlarging the struggle for life 
and the danger of death. 

All this requires a broad in ternat ional  preparat ion of 
the suitable prophylactic measures for all s t ra ta  of 
society, as these exist already against  tuberculosis, 
cancer, infanti le paralysis, etc. The first in ternat ional  
gerontological congress (1950) proved very successfully 
that  first steps of great importance are being made in 
this direction. 

Zusammen/assung 

Grundlagen der Prophylaxe des vorzeitigen Alterns: 
1. I)er Organismns ist ein ~(Offenes System ~, deshalb ist 
er dem Gesetz der Entropie nicht  unterworfen, 2. Ex- 
perimentelle Verl~ingerung des Lebens ist prinzipiell 
mhglich. 3. Einige genetisch bedingte Alterserscheinun- 
gen k6nnen dutch Umweltfaktoren modifiziert werden. 
4. Der Mensch ni i tzt  zwei Drit tel  seiner Lebensenergie 
w/thrend seiner individuellen Entwicklung nicht  aus. 5. 
Die Prophylaxe des vorzeitigen Alterns muss im friiheren 
Kindesalter begonnen werden, wenn die Vitali tgt  und  
die Reversibilit~it der Alterserscheinungen am st~irksten 
ausgedrtickt sind. 
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I N  M E M O R I A M  

K u r t - H .  M e y e r  ~" 

29 septembre 1883-14 avril 1952 

La mort de KURT-H. MEYER, professeur de chimie 
min6rale et organique k l 'Universit6 de Gen6ve, d6c6d6 
le 14 avril 1952 de mani6re tout  ~ fair ina t tendue  
Menton, pendan t  un s4jour de vacances, consti tue une 
lourde perte pour la chimie organique et biologique. 

Esprit  tr6s original et dou6 d 'une  remarquable puis- 
sance de travail ,  KURT-H. MEYER laisse derriere lui une 
fiche moisson dans des champs tr6s divers de la chimie 
organique. D~s le d6but de sa carri6re scientifique, qui 
l ' avai t  conduit  en 1907 ~ Munich apr6s des 6tudes de 
chimie couronn6es par une th6se de doctorat faite ~ Leip- 
zig sous la direction de HANTZSCH, it se consacra d 'abord 

la chimie organique ,classique,~ qui s'occupe avant  tout  
de corps ~ petites mol6cules et qu 'on  peut  distiller ou 
cristalliser facilement. C'est g cette 6poque que remon- 
tent  ses t r avaux  fondamentaux  sur la desmotropie c6to- 
6nolique: il mont ra  dans une douzaine de publications 
que les formes 6nolique et c6tonique d 'un  corps sont deux 
substances distinctes qu 'on  peut  souvent obtenir  ~ t '6tat  
pur, et il mi t  au point  un proc6d6 exp6rimental  remar- 
quablement  simple, pe rmet tan t  de doser la proportion 
de forme 6nolique pr6sente dans un m61ange desmo- 
tropique des denx formes. I1 publia 6galement des 6tudes 
fort int6ressantes sur Ia copulation des d6riv6s diazoiques. 

De Munich ot~ il fur successivement privat-docent  
l 'Universit6 (d6s 1911), dirccteur adjoint  du laboratoire 
de chimie physique (1913) et professeur extraordinaire 
(1917), sa r6putat ion grandissant  rapidement  lui valut  

21" 


