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nachzuwei sen  ist, schlossen sie au f  e inen  h o h e n  G e h a l t  
bzw. U m s a t z  yon  P h o s p h a t v e r b i n d u n g e n ,  die n a c h  KORN ls 
in der  F o r m  y o n  A T P  fl i t  den  E i n b a u  yon  S u l f a t g r u p p e n  
ins H e p a r i n m o l e k i i l  n o t w e n d i g  sind.  SCHAUER u n d  EDER ~7 
k o n n t e n  fe rne r  zeigen, dass  P h o s p h a t v e r b i n d u n g e n  wie 
A T P  ode r  A M P  eine  p a p i e r c h r o m a t o g r a p h i s c h  nachweis -  
bare  V e r b i n d u n g  m i t  H i s t a m i n  e i n z u g e h e n  ve rm6gen ,  
wobei  das  B i n d n n g s v e r h i i l t n i s  ft ir  A T P  a m  hOchs ten  ist.  

Aus  d iesen  B e f u n d e n  de r  L i t e r a t u r  i s t  a n z u n e h m e n ,  dass  
die b iogenen  A m i n e  wie e t w a  H i s t a m i n  n i c h t  n u r  m i t  bio-  
genen  P o l y e t e k t r o l y t e n ,  die Su l fa t -  ode r  C a r b o x y l g r u p p e n  
als a k t i v e  Z e n t r e n  e n t h a l t e n ,  s o n d e r n  a u c h  m i t  sotchen,  
die P h o s p h o r s t t u r e g r u p p e n  aufweisen ,  in  XYechselbezie- 
h u n g  t r e t e n  k b n n e n .  Unse re  b i sher igen  U n t e r s u c h u n g e n  
w u r d e n  d e s h a l b  d u t c h  B e s t i m m u n g e n  y o n  A u s t a u s c h -  
g le i chgewich ten  a n  e inem s y n t h e t i s c h e n  K a t i o n e n a u s t a u -  
scher  m i t  P h o s p h a t g r u p p e n  (Duoli te)  e rggnz t .  E s  w a r  
n i c h t  b e a b s i c h t i g t ,  e ine Se l ek t iv i t~ t s r e ihe  im s t r e n g  phys i -  
ka l i schen  S inne  au fzus t e l l en ;  v i e l m e h r  so l l t en  - wie s chon  
in u n s e r e n  f r i iheren  A r b e i t e n  - Aufschl t isse  t iber  die Ver-  
t e i lung  y o n  N a t r i u m ,  Wasse r s to f I  u n d  A m i n  a m  I o n e n -  
a u s t a u s c h e r  u n d  d a r a u s  Hinweise  f iber  m6gl iche  p h a r m a -  
kologische A u s t a u s c h p h ~ n o m e n e  g e w o n n e n  werden .  

E n t s p r e c h e n d  u n s e r e n  f r f iheren V e r s u c h e n  wurde  eine 
b e s t i m m t e  Menge ( 1 0 . 1 0 - 4 V a l )  Duo l i t e  C-63 (~(phosphonic 
acid resin,~, Chemica l  Process  Company ,  R e d w o o d  Ci ty  

Austauschgleichgewicht am Ionenaustauscher Duolite mit 
R-P=O(OH)~ als aktiven Zentren 

Amin • HC1 Akti- Aquivalentverteilung auf Gleieh- 
vitSts- dem Harz ( x 10 -4 Val) gewichts- 
reihe, Amin Wasser- Natrium pH der 
% stoff L6sung 

Nupercain 23,7 2,37 5,37 %26 6,6 
Compound 48/80 b 30,1 3,01 2,85 4,14 8,5 
d-Glucosamin 37,7 3,77 2,46 3,77 7,2 
Xylocain ~ 40,5 4,05 3,55 2,40 7,9 
Priscot 53,6 5,36 1,61 3,t13 9,4 
Alltistin 59,1 5,91 2,99 1,10 8,6 
Mezcaliu 60,3 6,03 1,59 2,38 9,3 
Otrivin 66,2 6,62 1,68 1,70 9,3 
Rcgitin 68,5 6,85 1,82 1,33 7,6 
Histamin 69,4 6,94 1,59 1,47 7,3 
Pyribenzamin 71,8 7,18 1,74 1,08 8,5 
Privin 74,6 7,46 1,17 1,37 9,6 
Tryptamin 79,9 7,99 0,98 1,03 9,4 
n-Oetylamin 89,0 8,90 0,45 0,65 9,4 
Spermin 89,4 8,94 0,55 0,51 8,4 

(Cal i fornia  USA))  m i t  R - P O ( O H ) ~  als a k t i v e n  Z e n t r e n  
m i t  ~ iquivalenten  Mengen  v o n  N a O H  u n d  A m i n h y d r o -  
ch lor id  (gel6st  in 20 ml  Wasser )  ins Gle ichgewich t  g e b r a c h t  
u n d  de r  Ante i l  de r  f re ien A m i n b a s e  bzw.  de r  Ante i l  des 
s ich in de r  L 6 s u n g  be f ind l i chen  A m i n s  p o t e n t i o m e t r i s c h  
t i t r i e r t .  D u t c h  e ine  D i f f e r e n z b e r e c h n u n g  wurde  die Ver -  
t e i l ung  de r  e inze lnen  I o n e n  a u f  d e m  A u s t a u s c h e r  be-  
s t i m m t  und  eine A k t i v i t ~ t s r e i h e  aufges te l l t ,  d e r e n  ~,Verte 
angeben ,  wieviele yon  100 s a u r e n  G r u p p e n  des  I o n e n a u s -  
t a u s c h e r s  v o m  jewei t igen A m i n  n e b e n  N a t r i u m  u n d  
~Vasserstoff  be leg t  s ind (siehe Tabel le) .  

X¥ie schon  bei den  U n t e r s u c h u n g e n  a m  Dowex-  u n d  
A m b e r t i t e - I o n e n a u s t a u s c h e r ,  ze ig t  s ich  a u c h  aus  d e n  a m  
Duo t i t e  e r m i t t e l t e n  ~,Verten, dass  e in  Tei l  des  H a r z e s  yon  
"Wasserstoff ionen abges~i t t igt  ist,  so dass  in  de r  L 6 s u n g  d e r  
e n t s p r e c h e n d e  Ante i l  des A m i n s  als Base  vor l i eg t  u n d  die 
pH- 'Wer t e  var i ie ren .  Dies w u r d e  wie in  den  f r t ihe ren  Ver-  
s u c h e n  vo re r s t  ausser  a c h t  gelassen.  

Die  Akt ivi t~i ts re ihe  a m  D u o l i t e - H a r z  zeigt ,  dass  die e in-  
ze lnen  Amine  in G e g e n w a r t  ~ q u i v a l e n t e r  Mengen  N a t r i u m -  
i o n e n  un t e r sch i ed l i ch  s t a r k  e i n g e t a u s c h t  werden ,  wobei  
m i t  wen igen  A u s n a h m e n  die A m i n i u m i o n e n  v o r  den  ande -  
r en  I o n e n  b e v o r z u g t  werden.  Auf fa l l end  is t  a u c h  in d ie sem 
Sys tem,  dass  die be iden  b iogenen  A m i n e  H i s t a m i n  u n d  
T r y p t a m i n  zu m e h r  als 2/3 v o m  H a r z  f e s t g e h a l t e n  w e r d e n  
u n d  die als L i b e r a t o r e n  b e k a n n t e n  S u b s t a n z e n  S p e r m i n  
u n d  n - O c t y l a m i n  noch  deu t l i ch  s t g r k e r  au f  das  H a r z  auf-  
z iehen.  Diese Model lversuche  s p r e c h e n  dafi i r ,  dass  bio-  
gene  A m i n e  n i c h t  n u t  d u r c h  die s a u r e n  G r u p p e n  kOrper-  
e i g e n e r  Po lysacehar ide ,  s o n d e r n  a u c h  d u r c h  P h o s p h o r -  
s / iu regruppen  t r a g e n d e  Po lye l ek t ro ly t e  g e b u n d e n  w e r d e n  
k 6 n n e n .  Aus d ieser  Loka l i sa t ion  k 6 n n e n  sic d u r c h  gewisse 
bas i sche  L i b e r a t o r e n  verdr~tngt  werden ,  w e n n  diese e ine  
se lek t ive re  B i n d u n g  m i t  d e m  P o l y e t e k t r o l y t e n  e ingehen .  
Als b iogene  K a t i o n e n a u s t a u s c h s y s t e m e  d t i r f t en  d e m n a c h  
n i c h t  n u r  Schwefelsgure-  ode r  C a r b o x y l g r u p p e n  t r a g e n d e  
P o l y e l e k t r o l y t e  in F rage  k o m m e n ,  s o n d e r n  a u c h  M a k r o -  
moleki i le  m i t  Phosphors~tureres ten ,  wie sic e t w a  in K e r n -  
s t r u k t u r e n  e i n g e b a u t  s ind lb. 

Summary. A s y n t h e t i c  ion e x c h a n g e r  c o n t a i n i n g  
R - P O ( O H ) 2  as ac t ive  groups  was s h o w n  to  r e t a i n  h i s t -  
a m i n e  a n d  o t h e r  bas ic  subs t ances  se lec t ive ly  and ,  in m o s t  
cases, w i t h  m a r k e d  preference  over  the  o t h e r  c a t i ons  (Na+, 
H+) p r e sen t  in t he  sys tem.  The  resu l t s  are  t a k e n  to  in-  
d ica te  t h a t  s imi la r  exchange  reac t ions  m a y  occur  on  bio-  
genic po lye lec t ro ly tes  bea r i ng  s imi la r  ac t ive  groups .  

K. KOTTNER, G. HUBER u n d  R.  JAQUES 
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Forschungslaboratorien der C I BA A ktiengesellschaft, Phar- 
mazeutische Abteilung, Basel (Schweiz), 11. Dezember 1961. 

is E. KORN, J. biol. Chem. 234, 1647 (19591. 
~9 Frau V. ISLER danken wir fiir ihre wertvolle Mitarbeit. 

Fat ty  A c i d s  of Whi te  M a t t e r  of H u m a n  Bra in  1 

His to log ica l ly  n o r m a l  a reas  of ce rebra l  w h i t e  m a t t e r  
f rom p a t i e n t s  w i t h  mu l t i p l e  sclerosis  a n d  also f rom some 
p a t i e n t s  w i t h  e x t r a c r a n i a l  t u m o r s  .have b e e n  r e p o r t e d  to  
show m o d e r a t e  dep le t ion  of p h o s p h o l i p i d s  a n d  p l a sma-  
logens 2-4. These  l ipids  c o n t a i n  a n  a r r a y  of b o t h  s a t u r a t e d  
a n d  u n s a t u r a t e d  f a t t y  acids~. W i t h  t he  e x c e p t i o n  of t he  
r ecen t  r e p o r t  b y  BAKER 6 d a t a  on  d i s t r i b u t i o n  of these  
acids in w h i t e  m a t t e r  a re  n o t  ava i lab le .  A s t u d y  of t h e i r  

1 These studies were supported by the U.S. Veterans Administration 
and by U.S. Public Health Service Grant No. B-1667. 

2 j .  N. CUM1NGS, Brain 78, 554 {1955), 
a C. M. PLUM and S. E. HAnSEN, Acta psychiat, neurol, scand. 35, 

84, Suppl. 1.11 (1960). 
4 B. GE'RSTL, M, J, KAHNKE, J. K. SMITtt, M. G. TAVASTSTJERNA, 

and R. B, HAW~AN, Brain 84, 310 (1961). 
5 E. KLE•K and H. DEBUCH, in J. M. LucK, F. W. ALLES, and 

G. MACKINNEY, Annual Review of Biochemistry (Palo Alto, 
Calif.), g8, 39 (1959) (Annual Reviews, Inc.). 

6 R. W. R, BAKER, Bioehem. J. 79, 642 (1961). 
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c o n c e n t r a t i o n  i n  c o n t r o l s ,  a c a s e  of  m u l t i p l e  s c l e r o s i s  a n d  
o n e  of  H o d g k i n ' s  d i s e a s e  w a s  t h e r e f o r e  u n d e r t a k e n .  T h e  
l a t t e r  w a s  s e l e c t e d  b e c a u s e  of  t h e  r a p i d  d e m y e l i n a t i o n  
s o m e t i m e s  o c c u r r i n g  in  p a t i e n t s  w i t h  t h i s  d i s e a s e  7. 

Mater ia ls  and  Methods,  T h e  d i a g n o s e s ,  s t a t u s  of  n u -  
t r i t i o n  a n d  a g e  of  t h e  ca se s ,  a s  w e l l  as  t h e  w a t e r  c o n t e n t  o f  
t h e  b r a i n s ,  a r e  l i s t e d  i n  T a b l e  I .  I n  c a s e  No .  4, o n l y  w h i t e  
m a t t e r  g r o s s l y  f ree  of  l e s ions ,  a n d  in  t h e  m u l t i p l e  s c l e r o s i s  
case ,  b o t h  h i s t o l o g i c a l l y  n o r m a l  w h i t e  m a t t e r  a n d  p l a q u e  
m a t e r i a l ,  w e r e  a n a l y z e d .  K n o w n  p r o c e d u r e s  w e r e  e m p l o y e d  
fo r  e x t r a c t i o n  a n d  p u r i f i c a t i o n  ~, a n d  for  d e t e r m i n a t i o n  of  
c a r b o x y l  e s t e r s  s, s iMic  a c i d %  t r a n s m e t h y t a t i o n  of  f a t t y ,  
a c i d s  a n d  t h e i r  p u r i f i c a t i o n  b y  s u b l i m a t i o n  lO. T h e  p e a k s  
o b t a i n e d  b y  g a s  l i q u i d  c h r o m a t o g r a p h y  o n  a p o l a r  a n d  
n o n - p o l a r  s t a t i o n a r y  l i q u i d  p h a s e  ~1 w e r e  i d e n t i f i e d  b y  

Table I 

Case Diagnosis Status of Age Water  
Number nutr i t ion content 

1 Arteriosclerotic Emaciated 63 71.3% 
heart  disease 

2 Ca. lung Well 51 71.0 
nourished 

3 Pulmonary abscess Well 45 FL ~ 68.1 
nourished TL b 67.5 

4 Hodgkin's  disease Well 61 FL 72.9 
nourished TL 77.0 

5 Multiple sclerosis Well hour- 40 ]~L 66.0 
ished plaques TL 57.9 

Frontal  lobe - b Temporal lobe 

p l o t t i n g  t h e  l o g a r i t h m  of  t h e  r e t e n t i o n  v o l u m e  r e l a t i v e  t o  
m y r i s t a t e  a c c o r d i n g  to  JAMES le, a n d  a c c o r d i n g  t o  t h e i r  
e q u i v a l e n t  c h a i n  l e n g t h  ( E C L )  a s  r e c o m m e n d e d  b y  MIWA 
e t  a1.13. P u r i f i e d  a c i d s  w e r e  u s e d  fo r  c a l i b r a t i o n .  T h e  
l o c a t i o n  of  p e a k s  of  u n s a t u r a t e d  a c i d s  w a s  c o n f i r m e d  b y  
h y d r o g e n a t i o n  a c c o r d i n g  t o  FARQUHAR e t  a l .  x4 

W h i t e  m a t t e r  c o n t a i n s  l a r g e  a m o u n t s  of  p l a s m a l o g e n s  *. 
T h e  a l d e h y d e  d i m e t h y l  a c e t a l s  d e r i v e d  t h e r e f r o m  w e r e  
r e c o v e r e d  n e a r l y  c o m p l e t e l y  a f t e r  t h e  i n t e r e s t e r i f i c a t i o n  
a n d  s u b l i m a t i o n  p r o c e d u r e .  T h e s e  w e r e  s e p a r a t e d  i n  2 e x -  
p e r i m e n t s  a c c o r d i n g  t o  GRAY ls  a n d  c h r o m a t o g r a p h e d  fo r  
t h e  p u r p o s e  of  i d e n t i f y i n g  t h e i r  p e a k s .  

T h e  r e s u l t s  o b t a i n e d  b y  g a s  l i q u i d  c h r o m a t o g r a p h y  of  
f a t t y  a c i d s  h a v e  b e e n  r e p o r t e d  so  far6,X6, x7 i n  r a t i o s .  I n  

v K. E. ASTROM, E. L. MA~CCALL, and E. P. RICHARDSON, Jr.,  Brain, 
81, 93 (1958). 

8 F. S•YDER and N. STEPHENS, Biochim. biophys. Acta 3d, 244 
(1959). 

9 L. WARREN, J. biol. Chem. 234, 1971 (1959). 
10 W. S~OF~EL, F. CHU, and E. H. A~RE~S, JR., Anal. Chem. 8I, 

307 (1959), 
11 W. STOFFEL, W, INNIJLI,, and E. H. AHRENS, Prec. Soc. exp. Biol. 

Med. 99, 238 (1958). 
1°" A. T. JAMES, J. Chromatography 2, 552 (1959). 
la T. K. MIWA, K. L. MIKOLAJCZAK, F. R. EARLE, and I. A. WOLFF, 

Anal. Chem. 3~, 1739 (1960). 
14 j .  W. FAR~UHAR, W. INSOLL, P. ROSES, W. STOFFEL, and E. H. 

AHRENS, Nutrit.  Rev. 17, 1, Suppl. 8 (1959). 
la G. M. GRAy, J. Chromatography d, 52 (1960). 
16 A. T. JAMES, J. E. LOVELOCK, J. WERE, and W. R. TROTTER, 

Lancet 272, 705 (1957). 
17 M. G. MAC FARLANE, G. M. GRAY, and L. W. WnEELnos, Rio- 

chem. J. 77, 626 (1960). 

Table II.  Fa t ty  acids of white mat te r  of human brain 

mMotes/100 g wet weight 
Range of controls No. 4 
(No. 1-3) FL ~ TL b 

No. 5 
M.S.~ Plaques 

C 14:0 0.05 0.33 0.16 0.22 0.20 0.07 
C 16 : 0 1.83 3.70 2.00 2.44 1.78 1.86 
C 18:0 2.12 3.88 0.76 1.53 1.00 1.31 
C 20 : 0 0.04 0.08 0.09 0.04 0.08 0.04 
C 22:0 0.12 0.22 0.36 0,08 0.27 0.11 
C 24 : 0 1.36 2.80 2.37 1.48 1.94 0.58 
C 26: O 0 0.38 - - - 0.32 

Range 
Total even-numbered saturated fa t ty  acids 8.03 8.66 5.74 5.79 5.27 4.29 
C 13:0, 15:0, 17:0, 19:0 0.03 0.54 0,16 0.12 0.15 0.02 
C 14:1 0 0.02 - 0.01 0.05 0.01 
C 16 : 1 0.11 0.51 0.31 0.-14 0.29 0.08 
C 18 : 1 5.05 6.30 4.05 4.24 3.75 3.95 
C 18:2 0.05 0.08 0.10 0.06 0.08 0.06 
C 18:3 0 O.04 0.31 0.03 - 0.04 
C 20:1 0.35 0.56 0.40 0.36 0.35 0.12 
C 20 : 2 0.07 0.12 0.30 0.28 0.15 0.06 
C 20: 3 0.08 0.24 0,35 0.17 0.24 0.10 
C 20: 4 0.43 0.79 1.08 1.03 0.66 0.30 
C 20:5 0.14 0.21 0.39 0.09 0.26 0.12 
C 22:1 0 0 0.34 0.09 - 
C 22:2 0.25 0.51 0.64 0.17 0.51 0.18 
C 22: 4 0.52 1.23 1.46 0.76 0.79 0.29 
C 22:5 0 0.53 0.69 0.25 - f/.19 
C 22: 6 0.26 0.75 1.19 0.34 0.77 0.53 
C 22:~¢-hydroxy 0.59 0.71 1.68 0.49 0.57 1.35 
Unknowns 
C > 24:0 or C 25:0 0 1.00 1.89 1,12 0.77 0.39 
C > 24 unsaturated ECL a 25.2 0 1.57 - 1.33 - 
ECL a 26.6 0 0.34 0 - 1.19 0.22 
ECL a 27.7 0 0 - 0.44 - 

Frontal  lobe. b Temporal lobe. ~ Multiple sclerosis a Equivalent  chain length 
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order to arr ive  a t  va lues  in absolute  amount s  per  100 g 
wet weight ,  t he  f a t t y  acid m e t h y l  esters were subjec ted  to 
alkaline saponif icat ion,  the  f a t t y  acids, a f te r  acidif icat ion,  
recovered in hexane,  washedlS and t i t r a ted  according to 
ALBRINK xo. The  hexane  phase was free of sialic acid, amino  
nitrogen, phosphorus  and shor t  chain f a t t y  acids (C2-C8). 
The values  repor ted  are  based on the assumpt ion  t h a t  the  
to ta l  ac id i ty  was present  in the  form of monocarboxy l i c  
f a t ty  acids. 

Results. All of the  unsa tu ra t ed  f a t t y  acids of the  cha in  
lengths  and degree of unsa tu ra t ion  repor ted  by  KLENK 
et  al. 5, excep t  the  C22: 3 and C24: 4, could be demons t r a t ed  
on the  c h r o m a t o g r a m s  (Table Ii). Our analyses,  however ,  
were concerned on ly  wi th  whi te  mat te r ,  while KLENK used 
to ta l  brain,  and the  two  missing acids m a y  be componen t s  
of the  cortex.  

The  a m o u n t  of sa tu ra ted  f a t t y  acids in the  2 pathologic  
brains was less t han  in the  controls  (Table II), with  the  
lower concen t ra t ion  of s tear ic  acid account ing  ma in ly  for 
the  difference. I n  the  mul t ip le  sclerosis plaques,  the  l igno- 
ceric acid was considerably  less t h a n  in the  controls,  prob-  
ably  due to loss of sphingomyel in .  A subs tan t ia l  a m o u n t  
of C 1 8 : 3  was found only in the  bra in  wi th  Hodgk in ' s  
disease. The  h y d r o x y  f a t t y  acids were t e n t a t i v e l y  iden- 
t i f ied by  compar ing  the i r  r e ten t ion  t ime  wi th  au then t i c  
samples 20 The pathologic  brains  conta ined  grea ter  quan-  
t i t ies of C 22-~-hydroxy acid and of an unident i f ied  acid 
listed as C > 24:0 or C 25:0.  This  unident i f ied acid would 
be C 2 5 : 0  when p lo t t ed  according to MIWA 13. I t  fell be- 
tween the  C 24 : 0 and C 26 : 0 acids on J a m e s '  plot .  Ano the r  
C > 24:0  acid could no t  be accomoda ted  on e i ther  p lo t ;  
its peak  d isappeared  af te r  hydrogena t ion ,  and i t  is l isted 
therefore  as ' unsa tu ra ted ' .  The  p rob lem of these and 2 
o ther  unknown  long cha in  acids (ECL 26.6 and  27.7) is 
under  inves t iga t ion .  

The  C 2 0 : 4  and i ts  precursor,  C 1 8 : 2  ~ in the  mul t ip le  
sclerosis bra in  were  wi th in  the  range  of the  controls ;  in t he  
case of Hodgk in ' s  disease t h e y  were higher.  These  acids 
are a b u n d a n t l y  p resen t  in the  cel lular  organelles x7 which 
m a y  no t  be  invo lved  in the  b iochemical  a l te ra t ions  leading 
to demyel ina t ion .  

The  ca rboxy l  esters in the  controls  va r ied  f rom 13.2 to 
14.9 m E q ;  t h e y  were only 7.4 m E q  in the  mul t ip le  sclerosis 
plaques.  Aldehydes  of chain  lengths  repor ted  by DEBUCH 22 
in bra in  p lasmalogens  could be ident i f ied  by  gas l iquid 
ch roma tog raphy .  

Discussion. These studies,  l ike o thers  of its k ind z,6,2a 
by  v i r tue  o[ the i r  complex i ty ,  were l imi ted  to a small  
n u m b e r  of cases, and a s ta t i s t ica l  analysis  is therefore  not  
feasible. Compar ison of the  mul t ip le  sclerosis and Hodg-  

kin 's  bra in  wi th  the  controls  does, however ,  reveal  differ- 
ences t h a t  seem to go beyond  the  range of va r ia t ion  be- 
tween individuals .  One is the  lower concen t ra t ion  of sa tu-  
ra ted  f a t t y  acids in the  2 pathologic  brains.  This  could not  
be ascribed to differences in wate r  con ten t  (Table I) or  
s ta tus  of nut r i t ion .  The  lower con ten t  of l ignoceric acid 
and a ldehydes  in the  mul t ip le  sclerosis brains corresponds 
to the  loss of sph ingomyel in  and  plasmalogens  in these  
lesions ,,4 The  bra in  wi th  H o d g k i n ' s  disease showed h igher  
concent ra t ions  of C 18 : 3, 20 : 2 and  20 : 4. This  m a y  be due 
to glial cell prol i ferat ion in the  grossly normal  t issue or  
inf i l t ra t ion  by  lymphocytes .  I t  is n o t e w o r t h y  t h a t  the  
levels of C 2 2 : 5  and C 2 2 : 6  acids, which  according  to  
KLENK ~4 or iginate  from C 18 : 3, are  also h igher  t h a n  in the  
controls.  

F a t t y  acid values  in this s t udy  represen t  those of to t a l  
l ipids and differ, therefore,  somewha t  f rom those  g iven  
by  BAKER ~ which included only  the  acylesters  of t he  
phospholipids.  The  absence of h y d r o x y  f a t t y  acids and 
acids wi th  odd number  of carbon  in his d a t a  m a y  be due  
to the  same factor.  

Zusammen/assung. Histologisch unver~.nderte weisse 
Subs tanz  eines menschlichen Gehirns  mi t  mul t ip le r  Skle- 
rose ha t t e  weniger  gesgt t ig te  Fe t t s~uren  als die 4 Kon-  
trollen.  Die mul t ip le  Sklerose-Herde  h a t t e n  fast  alle 
C 2 4 : 0  verloren,  enthie l ten  aber  m e h r  C22-~-Hydroxy-  
sAuren. Die weisse Substanz  eines Falles yon L y m p h o -  
g ranu lom zeigte niedrigere Wer te  ffir die ges~tttigten, aber  
hShere fiir Polyens~uren.  
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L i c h t h e m m u n g  d e r  O x y d a t i o n  y o n  K r e b s c y c l u s -  

S ~ i u r e n  d u r c h  B l u m e n k o h l - M i t o c h o n d r i e n  

Die pf lanzl ichen A t m u n g s s y s t e m e  unter l iegen,  wie viele 
Beo b ach tungen  zeigen, e inem Einfiuss  des s ich tbaren  
Lichts .  Die L i c h t a t m u n g  manche r  n ichtass imi l ierender  
Gewebe weich t  vor t ibergehend s tark  yon  der  Dunkel -  
a t m u n g  ab  x. Unsere  spArlichen Kenntn isse  fiber den  E in-  
ftuss yon  e inges t rah l tem Lich t  auf  einzelne Atmungspro-  
zesse lassen eine ErklArung dieser Ph~nomene  noch nicht  
zu ~. Wi r  haben  uns daher  zum Ziel gesetzt ,  das Prob lem 
der  L i c h t a t m u n g  un te r  anderem uuf der  Stufe  der isolier- 
-ten Mi tochondr ien  zu studieren.  

Mi tochondr ien  wurden  aus fr ischem Blumenkoh l  nach  
dem Verfahren  yon LATIES ~ gewonnen.  Auch in der  Aus- 

f i ihrung der  manomet r i s chen  Messungen yon Akt iv i t i i t en  
der  isolierten Par t ike l  folgten wir zumeis t  den  Angaben  
dieses Autors .  Als L ich tque l l en  d ien ten  Ph i l i p s -HPL-  
L a m p e n  (125 Wat t ) ,  welche un t e r  der  P lex ig laswanne  der  
"Warburgapparatur  m o n t i e r t  waren.  Sie folgten den Schfit-  
t e lbewegungen  der  Manomete r ,  so dass eine kons t an te  Be-  
s t rah lung  der  K61behen (ca. 13 mXNatt /cm 2) gew~hrle is te t  
war.  Gleichzei t ig mi t  der  Sauers to f faufnahme yon  sub-  
s t ra tversorg ten  Mi tochondr ien  im L ich t  und im Dunkel ,  
wurden  die endogenen  Ak t iv i t~ t en  un te r  be iden  Bedin-  
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