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Tabelle II. 14C-Aktivit~it des bei der Photosynthese in Luzerne-Bl~tttern gebildeten L-AIanins 

EXPERIENTIA 28/12 

Zugesetzte Verbindung Di/ithyl~ither Methylenehlorid Sehwefelkohlenstoff Benzol n-Oetan 
(Vol%) 

0 3850 7910 3370 4930 4750 

1 2960 8180 4530 3240 4170 

11 3340 5420 6800 2500 2200 b 

21 2790 1390 7350 480 ~ -- 

Die Inkubationsdauer betr~igt 1 mill. Die RadioaktiviUit ist in cpm eines Fltissigkeitsszintillationsz~ihlers gemessen und auf 1 mg Blattgewicht 
bezogen. ~ Fiir die S~ittigungskonzentration von 17 Vol%. b Ftir die S~ittigungskonzentration yon 2.7 Vol%. 

e iner  21%igen  CSy-Konzen t r a t i on  en t sp r i ch t .  Co-Chroma-  
t o g r a p h i e  in  ve r sch iedenen  L 6 s u n g s m i t t e l s y s t e m e n  u n d  
Co-Kr is ta l l i sa t ion  m i t  e iner  a u t h e n t i s c h e n  P r o b e  weisen 
die V e r b i n d u n g  als L-Alanin  aus. E ine  q u a n t i t a t i v e  Aus-  
w e r t u n g  der  L-Alan in -Bi ldung  is t  in  Tabel le  I I  wieder-  
gegeben.  

Fo lgende  Ergebn i s se  lassen sich den  Versuchen  ent -  
n e h m e n  : 1. I m  13ereich v o n  0-10 V o l %  in der  lamgebenden  
Atmosph~tre  a k t i v i e r t  Schwefe lkohlens tof I  im  Gegensa tz  
zu den  a n d e r e n  u n t e r s u c h t e n  V e r b i n d u n g e n  (Di~ithyl- 
5~ther, Methy lench lo r id ,  Benzol ,  n-OctaI1) die CO 2- 
F i x i e r u n g  bei  Luzerne.  2. I m  Bere ich  > 10 V o l %  CS 2 is t  
die L-Alanin-13ildung be i  Luze rne  wef t  gr6sser  als u n t e r  
N o r m a l b e d i n g u n g e n ,  a b w o h l  die P h o t e s y n t h e s e a k t i v i t ~ i t  
z u n e h m e n d  g e h e m m t  wird. Die H e m m u n g  der  CO~- 
F i x i e r u n g  d u r c h  l ipophi le  L h s u n g s m i t t e l  ve r sch iedener  
chemische r  K o n s t i t u t i o n  u n d  de ren  Abh~ingigkei t  yon  der  
j eweil igen L6s l ichke i t  in  Wasse r  d e u t e n  eine unspezi f i sche  
E i n w i r k u n g  auf  den  P h o t o s y n t h e s e a p p a r a t  an. Sie is t  in  
den  13ereichen n iedr iger  K o n z e n t r a t i o n e n  (un te r  1 Vo l%)  
revers ibe l  u n d  wird  als Narkose5 beze ichne t .  W o r a u f  der  
s t imu l i e rende  Ef fek t  yon  Schwefe lkohlens tof f  zurt ick- 
gef t ihr t  werden  kann ,  is t  vorl~iufig n i c h t  e rkennba r .  
Versuche  m i t  C 35 $2 u n d  1~CS2 habeI1 gezeigt  ~, dass  diese 
V e r b i n d u n g e n  yon  Luze rne  u n t e r  p h o t o s y n t h e t i s i e r e n d e n  
B e d i n g u n g e n  a u f g e n o m m e n  u n d  me tabo l i s i e r t  werden.  

E ine  Erkl~trung ftir dieses P h ~ n o m e n  wird  das  Ziel unsere r  
U n t e r s u c h u n g e n  sein 7. 

Summary .  Vapour i zed  organic  so lven ts  such  as : d i e t h y l  
e ther ,  m e t h y l e n e  chloride,  c a r b o n  disulfide,  benzene ,  a n d  
n -oc t ane  h a v e  a n  i n h i b i t i n g  effect  on  CO s f i xa t i on  in 
a l fa l fa  leaves  (YVfedicago sativa). One excep t ion  is CS 2 
wh ich  s t i m u l a t e s  overa l l  f i xa t ion  up  to 10 vol~ . B e y o n d  
10 v o l %  i t  i nh ib i t s  overa l l  CO 2 f i xa t i on  l ike t he  o the r  
solvents ,  b u t  s t imu la t e s  t he  f o r m a t i o n  of z - a l an ine  as t he  
m a j o r  r e m a i n i n g  f ixa t ion  p roduc t .  P r o p o r t i o n a l i t y  exis ts  
b e t w e e n  w a t e r  i n so lub i l i t y  of t he  organic  so lven t s  a n d  
t h e i r  i n h i b i t i n g  effect  on  CO~ f ixa t ion .  
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Changes in Composition of Etheric Lipids During Brain Development 

I t  is well  k n o w n  t h a t  l ip id  c o m p o s i t i o n  of t he  whi t e  
m a t t e r  changes  w i t h  age 1. Most  of t h e  d a t a  ava i l ab l e  
der ives  f rom the  ana lys i s  of t h e  t i ssue  e i t he r  t a k e n  as a 
un i fo rm  his to logical  s t r u c t u r e  2 or f rom t he  ana lys i s  of 
corpus  ca l losum w h i c h  is cons idered  as i ts  maj  or represen-  
t a t i v e  8. 

However ,  i t  is k n o w n  t h a t  changes  in  n u m b e r  a n d  
compos i t i on  of cells wh ich  occur  du r ing  d e v e l o p m e n t  m a y  
t a k e  place to a d i f fe ren t  e x t e n d  in d i f fe ren t  p a r t s  of t he  
wh i t e  m a t t e r  ~. C o n c o m i t a n t  changes  in t he  chemica l  
compos i t i on  a n d  especial ly  of t h e  l ipids  m a y  the re fore  be  
expec t ed  to  occur  in  t he  va r ious  p a r t s  of t h e  wh i t e  m a t t e r .  

W i t h  th i s  in  mind ,  we h a v e  e x a m i n e d  t he  changes  in 
compos i t i on  of p l a sma logens  w h i c h  are t he  m a j o r  e ther ic  
l ipids of t he  b r a i n  and  t he  glycerol  e the r  phospho l ip ids  
(kepha l in  13) for which  s l igh t  ev idence  exis ts  t h a t  t h e i r  
compos i t i on  var ies  w i t h  age in a w ay  wh ich  does no t  
para l le l  changes  of t o t a l  l ip ids  5. 

Materials  and methods: T he  pa r i e t a l  lobe, t h e  t e m p o r a l  
~obe, t he  corpus  ca l losum and  t he  i n t e r n a  capsuIa  f rom the  
whi t e  m a t t e r  of ma le  h u m a n  b r a i n  were o b t a i n e d  b y  
a n a t o m i c a l  p r e p a r a t i o n  f rom t he  corpus  of i nd iv idua l s  free 

of cl inical  h i s t o ry  of cen t r a l  or p e r i p h e r a l  neurologicaI  
disorders.  The  t i ssue  was w a s h e d  w i t h  NaC1 0,9% a n d  
i m m e d i a t e l y  wiped  a n d  weighed.  To ta l  l ip ids  were ex t r ac t -  
ed accord ing  to  FOLCH et  al.% and  weighed.  The  a - [ b  
u n s a t u r a t e d  e the r  c o n t e n t  (p lasmalogens)  of t he  t i ssue  was 
d e t e r m i n e d  in t h e  t o t a l  l ip ids  b y  t h e  m e t h o d  of GOTTFRIED 
a n d  RAPPORT 7 To ta l  e the r  c o n t a i n i n g  g lyce rophospha t ides  
(GEP)  were d e t e r m i n e d  accord ing  to  THOMPSON and  
KAPOULAS s. 
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Plasmalogens~ and GEPb content of certain parts of human brain (white matter) as a function of age 
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Parts of the brain Group A (5) * Group B (3) Group C (9) Significance 
1.5-7 weeks 56-209 weeks 626-2974 weeks of differences 

BvC 

I Interna capsula Plasm 392 a 4- 26 
GEP 65 4- 4.5 

II Parietal lobe Plasm 320 4- 22 
GEP 51 ~: 5 

IIf Temporal lobe Plasm 280 -F 15 
GEP 46 4- 4 

IV Corpus callosum Plasm 333 4- 18 
GEP 50 4- 5 

Significance of differences 

I v I I  Plasm + +  
GEP + + 

I v III Plasm + + + 
GEP + + + 

I v I V  Plasm + +  
GEP + + 

2974 _L 56 
475 4- 12 

4468 4- 70 
738 4- 5.3 

4573 4- 35 
752 4- 7 

4171 4- 77 
677 4- 14 

2514 • 4.5 
413 • 3 

3379 -~ 37.6 
552 • 6 

3744 4- 38 
619 4- 15 

3367 4- 46 
546 4- 8 

+ +  
+ +  
+ +  
+ +  
+ +  
+ +  
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+ 
+ + +  
+ + +  
+ +  
+ +  
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�9 , ~xmoles/100 g fresh tissue, o Number of brains for experiments, aMean values • standard error. Plasm, Plasmalogens; GEP, Glycerol ether 
phospholipids. +,  p < 0.05; + + ,  p < 0.02; + - - + ,  p < 0.001. 
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A histogram showing total lipids (g/100 g fresh tissue) of 4 parts of 
human white matter examined in 3 groups of ages. Each bar repre- 
sents the mean 4- SD of 5 experiments (A Group) and 9 experiments 
(C Group). Statistical analysis was not earned out in B Group (3 ex- 
periments). Ranges of ages are shown at the abscissa of the histogram. 

Results and discussion. The mate r ia l  was d iv ided ac- 
cording to  ages in to  3 groups  re levant ,  as much  as 
possible, to  w h a t  is bel ieved to  be basic stages of my-  
el ination.  As shown in t he  Figure,  before  the  age of 56 
weeks the  4 pa r t s  of t he  bra in  have  a lmos t  equal  con ten t  
of to ta l  lipids, while af ter  t he  age of 56 weeks, when  it is 
reasonable  to  bel ieve t h a t  ac t ive  mye l ina t ion  has been  
comple ted ,  the  i n t e r n s  capsula  has  d i s t inc t ly  lower l ipid 
con t en t  t h a n  the  o the r  par ts .  

The changes of t he  p lasmalogens  and  G E P  con t en t  in 
cer ta in  pa r t s  of t he  whi te  m a t t e r  dur ing  b ra in  develop-  
m e n t  are shown in t he  Table.  Compar i son  of t he  da t a  
ob ta ined  for each p a r t  of t he  bra in  of t he  same group of 
ages reveals  t t la t  for t he  per iod of 1.5-7 weeks (Group A), 
the  h ighes t  con t en t  of p lasmalogens  and G E P  is found  in 
the  i n t e r n s  capsula.  On the  cont ra ry ,  for older  bra ins  
(Groups 13 and  C) th is  p a r t  acquires  t he  lowest  con ten t  of 
these  l ipids as com pa red  to the  o ther  3 pa r t s  examined .  

This  d a t a  m a y  be re la ted  to t he  histological  f indings 
t h a t  considerable  a l te ra t ions  occur w i th  age in oligo- 
dendrogl ia  cells of the  examined  pa r t s  of the  whi te  
m a t t e r  4. The ol igodendroglia,  which  is responsible  for the  
myel in  g rowth  9, conta ins  a t  the  ear ly  s tage of b ra in  

d e v e l o p m e n t  (Group A) a h igher  cell n u m b e r  in t he  
in te rna  capsula and a lower one in the  whi te  m a t t e r  of the  
t e m p o r a l  lobe. The inverse p h e n o m e n o n  is observed in 
these  areas of the  whi te  m a t t e r  dur ing  the  per iod of b ra in  
matura t ion .  

I t  is therefore  reasonable  to  specula te  t h a t  the  quan t i -  
t a t i ve  var ia t ions  in e ther ic  l ipids con ten t  do no t  der ive 
f rom changes  in myel in  lipids, bu t  f rom changes  in l ipids 
occuring in cells out  of the  myelin.  These cells compr i se  
l ipids which  are organized into less s table  m e m b r a n e  
s t ruc tu re  t h a n  t h a t  of mye l in  1~ These m e m b r a n e s  m a y  
be more  suscept ible  t h a n  myel in  to  the  metabol ic  events ,  
which  t ake  place dur ing  m a t u r a t i o n  of the  brain.  

Concerning the  changes  wi th  age in the  same p a r t  of 
the  brain,  i t  is in te res t ing  to  note  t h a t  p lasmalogen  and 
G E P  con ten t s  in all pa r t s  of t he  bra in  are s ignif icant ly  
decreased dur ing  the  per iod of b ra in  m a t u r a t i o n  (Group B 
as compared  to  Group C). This  is in accordance wi th  t he  
f inding of SVENNERHOLM and  THORIN 5 who have  deter-  
mined  the  G E P  concen t ra t ion  in chi ld and  adul t  whole  
brain.  The f inding t h a t  p lasmalogens  con ten t  changes  in 
a s imilar  way  to  G E P  indicate  s imilari t ies  in the i r  
appearance  wi th in  specific cell popula t ion .  

Rdsumd. On a 6tudi6 les l ipides 6th6riques dans  la cap- 
sule interne,  la r6gion in ter lobai re  e t  la subs tance  b lanche  
du lobe pari6tal  et  t empora l .  On a consta t6  q u ' a v a n t  la 
my61inisation la concen t ra t ion  des ces l ipides est  sup6- 
r ieure dans  la capsule in te rne  t and i s  qu 'apr~s  le lobe 
t emp o ra l  pr6sente  la plus hau te  concen t ra t ion  par  r ap p o r t  
aux  autres  r6gions 6tudiges. Ces f luc tua t ions  e x p r i m e n t  
p r o b a b l e m e n t  l ' ins tabi l i t6  l ip idique des m e m b r a n e s  cel- 
lulaires se t r o u v a n t  & l 'ext6r ieur  de la my61ine. 
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