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Ents tehung der Protamine  

Aus den unre i fen  Tes t ike ln  k a n n  m a n  weder  mi t  S~ure 
ein P r o t a m i n  noch  m i t  Lauge  eine Nukle ins i iure  ex t ra -  
hieren.  H ie r  sche in t  die Nukleins~ture m i t  e inem kompl i -  
z ier ten P ro t e in  n i ch t  dissoziabeI v e r b u n d e n  zu sein. Die-  
ses P r o t e i n  di i r f te  zweifellos mehr ,  v ie l le icht  sogar  alle 
Aminos~iuren en tha l t en .  W e n n  n u n  die S p e r m a t o z o e n  
ausgebi lde t  we rden  und  heranre i fen ,  d a n n  wird  dieses 
Eiweiss  u m g e f o r m t ,  v ie le  Aminos~uren  ve r schwinden  
aus ihm,  bis schl iessl ich eine I~ombina t ion  i ibr igble ibt ,  
die ausre icht ,  die E r b e i g e n s c h a f t e n  zu t iber t ragen.  M6g- 
l icherweise t r i t t  au f  e inem Zwischens t ad ium der  U m -  
f o r m u n g  ein H i s t o n  auf.  

Es  v e r s chwinden  v o r  a l tem die fiir  den  Be t r i eb  wich-  
t igen Aminos~uren :  T r y p t o p h a n ,  Meth ionin ,  P h e n y l a l a -  
nin, Tyros in ,  AsparaginsAure  und  Glutamins~ture.  Ubr ig  
bleiben m e h r  oder  weniger  ~tr~ge~, Aminos~.uren.  Da  
nach Ans ich t  der  G.enetiker der  Kern  der  Eizel le  wahr -  
scheinl ich ebenso e infach  g e b a u t  ist  wie der  der  S a m e n -  
zelle, drAngt  sich die F rage  auf, wie aus' d iesem e infachen  
Subs t ra t ,  das nach  der  bier  en twicke l t en  Ans ich t  den 
Genen zugrunde  l iegen soll, die kompl i z i e r t en  F e r m e n t -  
prote ine  a u f g e b a u t  werden.  Diese e n t h a l t e n  sehr  viele  
Aminos~iuren, vo r  a l lem Tyros in ,  das  i i be rhaup t  ke inem 
wi rksamen  Eiweiss  fehlt ,  Das  Mater ia l ,  m i t  d e m  die 
Gene z u m  F e r m e n t  ergi inzt  werden,  be f inde t  sich im 
Zy top l a s m a  d e r ' E i z e l l e ;  ware  an sich auch  im Zy to -  
p lasma der  Samenze l le  en tha l t en .  Aber  le tz te res  sche in t  
ffir d i e  B e f r u c h t u n g  und  E n t w i c k l u n g  n ich t  n6 t ig  zu 
sein. D e n n  es ge lang  uns, Saibl ingseier  m i t  i sol ier ten  und  
gri indl ich gewaschenen  Sa ib l ingskernen  k i ins t l ich  zu be- 
f ruch tenL  Sie haben  sich wie na t i i r l i ch  b e f r u c h t e t e  en t -  
wickelt ,  und  die j u n g e n  Fischle in  un t e r sch i eden  sich 
weder  in de r  Ges ta l t  noch  in der  F a r b e  n o c h  in der  Mun-  
t e rke i t  yon  den anderen .  W e n n  wir  den Vorg/ ingen  nach-  
gehen, wie eine Aminos~iure n a c h  der  a nde ren  aus d e m  
Z y t o p l a s m a  ein Gen zu e inem F e r m e n t  erg~inzt, b i e t e t  
sich uns  eine neue  Gelegenhei t ,  e twas  yon  d e m  *vVirken 
jenes u n b e k a n n t e n  Pr inz ips  zu er fahren,  das  die Lebens-  
vorg~nge ordne t .  

S T U D I O R U M  P R O G R E S S U S  

Electrophoretic Studies  of Milk 

Investigations on centri/uged milk  o[ dairy cows 

By G. V. HEYNDRICKX and A. DE VLF.ESCUAWWte I, Ghent 

Introduction, - The  resul ts  of t he  e l ec t rophore t i c  in-  
ves t iga t ions  on co los t rum,  which  appea red  in t he  f i rs t  
pub l i ca t ion  of th is  series 2, showed t h e  presence  of e igh t  
f rac t ions  (A to  H)  in the  mi lk .  I n  v i ew of t he  resul ts  
ob ta ined ,  we ascr ibed  a casein c h a r a c t e r  to  t he  B and  
G c o m p o n e n t s  and  a g lobul in  cha rac t e r  to  the  H compo-  
nent .  I t  was no t  possible to de t e rmine  the  specific n a t u r e  
of the  o the r  pro te in  f rac t ions  (A, C, D,  E and  F)  and  
the  p lace  of the  a l b u m i n  peak  or  peaks  in the  e lec t ro-  
phoresis  d iagrams.  The  ob jec t  of th is  i nves t i ga t i on  was 
to ob ta in  add i t iona l  i n fo rma t ion  on these  problems.  

3¢ethods. - By high-speed  cen t r i fug ing  of mi lk ,va r ious  
por t ions  of the  casein are  s epa ra t ed  out,  accord ing  to 
the i r  con t en t  in the  mi lk  and  the  appl ied  cen t r i fuga l  
force. U s i n g  this  pr inciple ,  th ree  tes ts  were  carr ied  out ,  
two  on no rma l  mi lk  and  one on co los t rum.  Before  d ia ly-  
sis the  mi lk  was cen t r i fuged  a t  7 000; 25 000 and  38 000 × 
g r a v i t y  respec t ive ly .  The  mi lk  as well  as the  sera pre-  
pared  in th is  w a y  were  d ia lysed  as usual  aga ins t  MICHAE- 
l.IS ve rona l - sod ium buffer  a of p H  8 and  ionic s t r eng th  
0.1. E tec t rophores i s  was car r ied  o u t  a t  2°C wi th  a 
cu r r en t  s t r eng th  of  25 mA.  F o r  th is  purpose  we used  
the  S t r i ib in  appara tus* ,  descr ibed  in de ta i l  in t he  nu-  
merous  pub l i ca t ions  of VqIEDEMANN 5. I n  add i t i on  to  
t he  e lec t rophores is  tes ts ,  the  casein  c o n t e n t  on n o r m a l  
mi lk  samples  was  de te rmined ,  whi le  comple t e  chemica l  
f r ac t iona t ion  was car r ied  ou t  on the  co los t rum sample ,  
accord ing  to  t he  m e t h o d  of ROWLAND% b u t  w i th  t h e  
dif ference t h a t  t h e  a l b u m i n  was ca lcu la ted  f rom t h e  
dif ference be tween  the  t o t a l  p ro te ins  and  the  casein plus  
globulin.  

S u m m a r y  

The nuclei  of s p e r m a t o z o a  f rom severa l  species of 
trout,  herr ing,  s tu rgeon  and  sa lmon  consis t  of nucleo-  
p ro tamines  only.  

The  ra t io  of phosphorus  to  a rg in ine  a lmos t  reaches  
1:1 in n u c l e o p r o t a m i n e  of t rou t ,  s a lmon  and  herr ing.  
Some of t he  phosphor ic  acid  res idues  in nuc leo-s tur ine  
are neu t ra l i zed  b y  o the r  bas ic  a m i n o  acids. 

The  nucle ic  acid  of t he  nucle i  is exc lus ive ly  of t he  
desoxyribose type .  R ibonuc le i c  acid  occurs  in c y t o p l a s m  
of the s p e r m  only.  

The  molecu la r  we igh t  of nuc l eop ro t amine  is a b o u t  
1-3 X 10% One  single nucleus  of a ce r t a in  t r o u t  species 
(Saibling) consis ts  of 4-5 × t0 ~ n u c l e o p r o t a m i n e  mole -  
cules as r o u g h l y  ca lcu la ted .  

Eggs of a t r o u t  species h a v e  been  a r t i f i c ia l ly  fer t i l ized,  
and f r o m  those  eggs y o u n g  f ish could  be ra ised which  
behaved and  looked  no rma l ly .  

1 K. 12ELIX, J. I~ARTLEIB und A, KREKELS, Z. physiol. Chem. 
(ira Druck). 

Exper imenta l  results and discussion 

The  resul ts  of t he  e l ec t rophore t i c  e x a m i n a t i o n  show 
in t he  f irs t  p lace  t h a t  the  q u i c k l y - m o v i n g  c o m p o n e n t  ,4 
(only 1 - 2 %  of t he  t o t a l  d iagram) ,  which  was also 
found in t he  fo rmer  inves t iga t ion ,  is iden t ica l  w i t h  t he  
~ -componen t  found  by  MOORE and  LYNN 7, and  is 
consequen t l y  no t  to  be cons idered  as a n o r m a l  p a r t  of 
the  d iagram.  A t  any  rate ,  th is  does n o t  m o d i f y  t h e  con-  
clusions d r a w n  f rom the  fo rmer  i n v e s t i g a t i o n .  To  avo id  
a n y  confusion,  t he  des igna t ions  of t he  d i f fe ren t  com-  
ponen t s  (A-H)  h a v e  n o t  been changed,  t h o u g h  the  
c o m p o n e n t  A was  n o t  inc luded  in t he  r e l a t ive  pe rcen t -  
ages. 

I n  Tab le  I t h e  resul ts  of the  chemica l  f r a c t i o n a t i o n  
are  shown,  and  in Tab le  I I  t hose  of t h e  e l ec t rophore t i c  
e x a m i n a t i o n  of  t he  two  n o r m a l  mi lk  samples .  

* Stat~ Agricultural University, Coupure 233, Ghent (Belgium). 
2 G. V. HEYNDmCKX and A. DE VLEESCHAU%~ER, Bioeh. Bioph. 

acta 6, 487 (1951). 
3 L. MICHAELIS, 13iochem. Z. °,,34, 139 (1931). 
4 Messrs. Strfibin & Co., Gerbergasse, Basle (Switzerland). 
5 E. WIEDEMANN, Helv. chim. acta 30, 639, 648 (1947); 31, 40, 

2037 (1948); Chimia ~ 25 (1948); Exper. 3, 341 (1947); Rev. H~ma- 
tol. 3, 251 (1948); Sci. Pharm. 17, 45 (1949). 

6 S. J. ROWLAWD, J. Dairy Research 9, 30 (1938). 
7 DAN I-r. ~[OORE and JOHN LYNN, J. Biol. Chem. 141,819 (1941). 
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Table I 

Resultsof the chemical fractionation of samples of normal milk before 
and after centrifuging 

Nature of the 
sample 

Milk(test 1) 
Serum I . 
Serum I I  . 
Milk(test 2) 
Serum I 
Serum I I  
Serum I I I  

Applied 
centrifugal force 

7,000 × gravi ty  
25,000 × gravi ty  

7,000 × gravi ty  
25,000 × gravi ty  
38,000 × gravi ty  

Total N 
rag/100 

I g 
522-4 
339-9 
269.7 
437-8 
307.3 
172.5 
143.5 

Casein-N 

rag/100 as per- 
cent of 

g total N 

400-8 76-7 
209.5 61.6 
138.5 51.4 
339.9 77.6 
207.8 67.6 

74.0 42-9 
40-8 28-4 

Milk 

~EXPERIENTIA VOL. VII I ',~] 

I n  t e s t  1, t w o  sera  were  p r e p a r e d  b y  c e n t r i f u g i n g  
whole  m i l k  a t  7,000 a n d  25,000 × g r a v i t y .  T h e  case in  
n i t r o g e n  c o n t e n t ,  as p e r c e n t  of t h e  t o t a l  n i t r o g e n ,  was  
76 .7% in t h e  m i l k  a n d  d e c r e a s e d  to  5 1 . 4 %  in s e r u m  I I ,  
T h e  r e su l t s  of t h e  e l e c t r o p h o r e t i c  e x a m i n a t i o n  s h o w  
t h a t  t h e  B c o m p o n e n t  d e c r e a s e d  f rom 52.0 % in t he  m i l k  
to  3 6 . 4 %  in  s e r u m  I I ,  wh i l e  t h e  G c o m p o n e n t  i n c r e a s e d  
s l i gh t ly  f r o m  16-4 % t o  18 .1%.  Our  f o r m e r  i n v e s t i g a t i o n  
on  c o l o s t r u m  p r o v e d  t h e  case in  c h a r a c t e r  of B a n d  G 
c o m p o n e n t s ,  a n d  t h i s  is n o w  c o n f i r m e d  b y  t h e  g r e a t  
decrease  of t h e  B c o m p o n e n t  a n d  also b y  t h e  v e r y  
s l i g h t  r i s ing  of  t h e  G c o m p o n e n t .  T h e  f ac t  t h a t  t h e  B 
c o m p o n e n t  p r e s e n t s  a g r e a t  decrease ,  a n d  t h a t  t h e  G 
c o m p o n e n t  o n l y  va r i e s  s l igh t ly ,  shows  t h a t  t h e  B case in  
f r a c t i o n  h a s  a m u c h  lower  s t a b i l i t y  t h a n  t h e  G f rac t ion .  
Since t h e  C c o m p o n e n t  dec reases  f r o m  7.9 to  6 .1%,  i t  
m u s t  be  c o n c l u d e d  t h a t  t h i s  f r a c t i o n  h a s  also a case in  
c h a r a c t e r .  T h e  c o m p o n e n t s  D a n d  E i nc r ea se  f r o m  8.4 
a n d  5 .4% in t h e  m i l k  to  16.7 a n d  11.0% in s e r u m  I I .  
F r o m  t h i s  i nc rease  we m a y  a sc r i be  a n  a l b u m i n  cha -  
r a c t e r  t o  t h e s e  f r ac t ions .  T h e  c o m p o n e n t  H inc reases  
f r o m  3.5 t o  7.5 %, as was  t o  be  e x p e c t e d  in v i ew  of i t s  
g lobu l in  c h a r a c t e r ,  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 .  

I n  t e s t  2, t h r e e  se ra  were  p r e p a r e d  b y  c e n t r i f u g i n g  
whole  m i l k  a t  7,000;  25,000 a n d  38,000 x g r a v i t y  re-  
s p e c t i v e l y .  T h e  case in  n i t r o g e n  c o n t e n t ,  as  p e r c e n t  of 
t o t a l  n i t r o g e n ,  w h i c h  was  77.6 % in t h e  mi lk ,  d e c r e a s e d  
to  28-4 % in  s e r u m  I I I .  T h e  r e s u l t s  of  t h e  e l e c t r o p h o r e t i c  
e x a m i n a t i o n  show,  f i r s t  of all, a dec rease  in t h e  B com-  
p o n e n t  f r o m  50.5 % in  t h e  m i l k  to  22.8 % in  s e r u m  I I I .  
T h e  c o n t e n t  of t h e  s e c o n d  case in  f r ac t i on ,  t h e  C com-  
p o n e n t ,  in  t h e  m i l k  was  9 -3% a n d  in  s e r u m  I I I  3 .6%,  
whi le  t h e  t h i r d  case in  f r a c t i o n  G d e c r e a s e d  f r o m  19.6 
t o  17 .1%.  F r o m  t h e s e  resu l t s ,  t h e  s a m e  c o n c l u s i o n  c a n  
be  d r a w n  as  f r o m  t e s t  1: t h e  B a n d  C c o m p o n e n t s  
s e t t l e d  m u c h  f a s t e r  t h a n  t h e  G case in  c o m p o n e n t .  T h e  
two  a l b u m i n  f r a c t i o n s  D a n d  E i n c r e a s e d  g r e a t l y  in  t h e  
sera .  T h e  c o n t e n t s  in  t h e  m i l k  were  7.5 a n d  4 . 0 %  a n d  
in s e r u m  I I I  22.I  a n d  o, As  fa r  as  14.0 ~o. t h e  g l o b u l i n  
f r a c t i o n  H is c o n c e r n e d ,  i t  m u s t  be  o b s e r v e d  t h a t  t h i s  
f r a c t i o n  is d i v i d e d  i n t o  t w o  c o m p o n e n t s ,  /-/1 a n d  H , .  
T h e  c o n c e n t r a t i o n s  i n c r e a s e d  f r o m  2-5 a n d  1 .9% in t h e  
m i l k  t o  7.1 a n d  5 .9% in s e r u m  I I I .  

I n  t e s t  3, f ou r  s e r a  were  p r e p a r e d  b y  c e n t r i f u g i n g  
milk ,  s a m p l e d  a t  t h e  e n d  of t h e  c o l o s t r u m  per iod .  F r o m  
t h e  r e su l t s  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 ,  g i v e n  in  T a b l e  
I I I ,  i t  a p p e a r s  t h a t  t h e  o r ig ina l  c o l o s t r u m  c o n t a i n s  
76 .1% case in  n i t r o g e n ,  as p e r c e n t  of t h e  t o t a l  p r o t e i n  
n i t r o g e n ;  in  t h e  s e r a  t h i s  f igu re  d r o p s  to  t h e  v a l u e s  
65.5, 55.4, 32.3, a n d  28 .6%.  T h e  a l b u m i n  a n d  g l o b u l i n  
n i t r o g e n  p e r c e n t  i nc reases  f r o m  12.1 a n d  11 .8% in t h e  
c o l o s t r u m  to  36-1 a n d  3 5 . 3 %  in s e r u m  IV.  

Serum I 

SeruralI  

Sermn III 

Seru tu  IV 

Fig. 1. -Electrophoresis diagrams of milk and the sera, prepared by 
centrifuging with a centrifugal force varying from 7,000 to 38,000 × 

gravity. Test 3 (Colostrum)-Rising Boundaries. 
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Table I I  

Results of the electrophoretic exanfination of samples of normal milk before and after centrifuging 

Experiment N ° Nature of the sample B C I) E 

1. Relative percentage concentrations of the different fractions 

243 
241 
242 
249 
247 
246 
245 

Milk ( test  1) 
Se rum I 
Se rum I I  
Milk ( test  2) 
Se rum I 
Se rum I I 
Se rum I I I  

52.0 
44.0 
36.4 
50.5 
42.5 
34.1 
22.8 

7.9 
6-8 
6.1 
9-3 
9.9 
6.5 
3.6 

8.4 
12-4 
16.7 

7.5 
10,6 
16.9 
22.1 

2. Mobilities (x 10 -5) of the different fractions 

243 
241 
242 
249 
247 
246 
245 

Milk ( test  1) 
Serum I 
Se rum II  
Milk ( tes t  2) 
Se rum I 
Se rum I I  
Serum I I I  

7.7 
7.8 
7.7 
7-4 
7-6 
7-7 
7.6 

7-0 
7-1 
7-1 
6-8 
7-0 
6-9 
7.1 

6.4 
6.4 
6.4 
6-3 
6.4 
6-3 
6.4 

I F ] G H1 Hz 

5.4 6-4 
9-1 4.3 

11-0 4.2 
4-0 4-7 
5.9 6.1 

10.3 6.3 
14.0 7.4 

16"4 
17"9 
18"1 
19.6 
18.6 
17"2 
17.1 

3"5 
5-5 
7"5 
2"5 
3"9 
4"9 
7"1 

m 

1-9 
2"5 
3.8 
5"9 

5.9 
5"8 
5.7 
5-9 
5-9 
5-8 
5-9 

4-7 
4.8 
4.6 
4-7 
4-5 
4-7 
4.7 

3.6 1.9 --  
3.8 2.0 --  
3.7 1.9 --  
3.5 2.2 1-4 
3-5 2.0 1-2 
3.6 2-5 1-5 
3.7 2.4 1.1 

Table 11I 

Results of the chenfical fractionation of the sample of colostrum before and after centrifuging 

Nature of the sample 

Milk ( tes t  3) 
Serum I 
Serum I I .  
Serum I I I  
Serum IV 

Applied centrifugal force 

7,000 × g rav i ty  
25,000 × g rav i ty  
38,000 × grav i ty /10 '  
38,000 × grav i ty /30 '  

Total N 
rag/100 g 

720-0 
547.9 
442 -4 
304.4 
286.9 

I 

Casein-N Albundn-N [ Globulin-N 
i 

as percent of total protein-N 

76"1 
65"5 
55"4 
32"3 
28-6 

12"1 
17"4 
22"7 
34"1 
36"1 

11"8 
17"1 
21 "9 
33"6 
35"3 

Table I V  

Results of the electrophoretic examination of the sample of eolostrum before and after centrifuging 

Experiment No. Natureof  thesample  1 B l C I 

1, Relative percentage concentrations of the different fractions 

254 
257 
252 
255 
250 

Milk ( test  3) 
Se rum I 
Serum II  
Serum I I I  
Serum IV 

48"8 
37-9 
31 "3 
19"9 
15-7 

10.0 
12"0 
10.6 

3"6 
3"0 

D I E F G H 1 H,  

6"3 
8"5 

11"6 
15"8 
17"2 

4"0 
5"5 
7"8 

10.9 
11"7 

5.2 
5"0 
4"3 
6"9 
7"0 

13.2 
14.6 
14"3 
11"2 

9"9 

2-5 
2-7 
3"3 
5"7 
7"3 

10.0 
13-8 
16"8 
26-0 
28-2 

2. Mobilities ( x 10 -5) 

254 
257 
252 
255 
250 

of the different fractions 

Milk ( test  3) 
Serum I 
Se rum II  
Se rum I I I  
Se rum IV 

7.6 
7.5 
7.7 
7-6 
7.6 

6.9 
6.8 
7.1 
7-0 
7-1 

6.3 
6.2 
6.4 
6.4 
6.4 

5.9 t 4.9 5.8 4.9 
5-9 4.7 
5.9 4-6 
5 -9 4.6 

3.7 
3.6 
3.7 
3.6 
3.6 

.......... jii 
2-8 1.8 
2-5 1-6 
2.5 1.6 
2-5 1.6 
2-6 
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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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Rdsumd 

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. 


