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Seven phospholipid fract ions were found in the entire lumbar  enlargement of the cat spinal cord and 
also in the gray  mat ter  of the anter ior ,  la teral ,  and pos ter ior  horns and in the white mat ter  of the spinal 
cord.  Quantitative differences were found in the content of individual phospholipids between functionally 
and morphologically distinct s t ruc tures  of the spinal cord. 

Phospholipids per form various functions in the cells and t issues of the body, for they play a s t r uc -  
tural role,  they part icipate in the t rans fe r  of ions through membranes  and the t ranspor t  of electrons dur -  
ing oxidative phosphorylation, and they part icipate in a number of enzymic p rocesses ,  concerned in par t i -  
cular with protein biosynthesis  [1, 7, 10, 11]. Nerve t issue has the highest content of phospholipids. How- 
ever,  the study of the spinal cord from this point of view is incomplete.  

The object of the present  investigation was to study the qualitative and quantitative composition of 
phospholipids in var ious  s t ruc tures  of the spinal cord: the gray mat ter  of the anter ior ,  la teral ,  and 
pos te r io r  horns,and the white mat ter .  Some data have already been published [2, 3]. 

E X P E R I M E N T A L  M F T H O D  

Experiments  were ca r r i ed  out on adult cats.  After decapitation the spinal cord was removed from 
the animals and divided in the cold into regions selected for testing by a method developed previously [4]. 
Extraction of the phospholipids f rom the test  t issues and elution were car r ied  out by the method of 
Smirnov and co -worke r s  [8]. Chromatographic fractionation of the mixture of phospholipids was ca r r i ed  
out on paper soaked with sflicic acid by Marinet t i ' s  method [12] as modified by Smirnov and co-workers  
[9]~ Chromatograms were  stained in a 0.001.% aqueous solution of rhodamine 6Zh, a general test  for all 
phospholipids. Usually 7 stains were distinguished on moist  chromatograms  in ultraviolet light, and these 
were identified by compar ison with published data [9]. The content of each fract ion was determined 
quantitatively by elution of the stains with methanol and measurement  of the concentration on the F]}K-M 
photoelectr ic  co lor imeter .  

E X P E R I M E N T A L  R E S U L T S  

Altogether 7 phospholipids were discovered and identified in the lumbar enlargement of the cat spinal 
cord: diphosphoinositide, monophosphoinositide, sphyngomyelin, lecithin, serinephosphatide, ethanolamine- 
phosphatide, and polyglycerophosphatide.  These substances were found in functionally and morphologically 
different regions of the lumbar  enlargement  of the spinal cord: in the gray mat ter  of the anter ior  and 
la teral  horns,  the gray mat ter  of the pos te r io r  horns,  and the white matter .  

The relat ive percentage content of these phosphatides in the entire lumbar enlargement  of the cat 
spinal cord and in its var ious  par t s  is given in Table 1. 

It is clear  f rom Table 1 that the various phospholipids are unevenly distributed in the lumbar en large-  
ment of the spinal cord as a whole, and in par ts  of it with different functional and morphological  proper t ies :  

Department  of Biophysics and Biochemistry ,  Dnepropetrovsk University~ (Presented by Academi-  
cian of the Academy of Medical Sciences of the USSR S. E. Severin.) Translated from Byulleten' 
Eksper imenta l 'noi  Biologii i Meditsiny, Vol. 68, No. 1], pp. 38-40, November, ]969. Original ar t ic le  
submitted November ]5, 1968. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1233 



TABLE 1. Content of Individual Phospholipids in Cat Spinal Cord 
(content of P in individual phosph01ipids given as pe rcen tage  of P 
content in total  phospholipids; M:L m 

No. of Whole lmn- G r . _ . _  ay_ matter 
Phospholipids expts, bar en:- anterior and posterior White 

largement lateralhorn~ horns matter 

Diphosphatidylinositol 
Monophosphatidylinositol 
Spnyngomyelin 
Lecithin 
Serinephosphatide 
Ethanolaminephosphatide 
Polygtycerophosphatide 

13 3,3• 
13 5,4___0,54 
13 22,2• 
13 28,5• 0,79 
13 17,8• 1,28 
13 18,3• 1,23 
13 4,3• 

3,6• 
5,7• 

21,4__+ 1,01 
30,7• 1,07 
16,9• 
18,1• 1,32 
4,5• 0,42 

3,9• 0,36 2,8• 0,32 
5,5~ 0,50 4,9• 0,46 

21,6• 1,29 25,0• 1,08 
29,7• 1,35 26,1• 
17,0_+ 1,28 17,9• 1,39 
17,5• 18,2• 
3,2• 0,40 3,5• 0,37 

moto r  and senso ry  regions ,  region of ne rve  f ibe r s .  Among the phospholipids detected,  lecithin was p re sen t  
in the g r ea t e s t  quantity: i ts  content was about equal in the gray ma t t e r ,  but somewhat  lower in the white 
ma t t e r .  

If the phospholipids a re  a r r anged  in descending order ,  sphyngomyelin occupies the second place .  I ts  
content in the white m a t t e r  was higher than in the gray .  

The third and fourth p laces  a re  occupied by ethanolaminephosphatide and se r inephospha t ide , r e spec -  
t ively.  The content of these  f rac t ions  was about the same in all invest igated s t ruc tu re s  of the spinal cord.  

The fifth place was occupied by monophosphoinosit ide and the sixth by polyglycerophosphat ide .  

Of all the phospholipids,  that p resen t  in the sma l l e s t  quantity was diphosphatidylinositol ,  and i ts  level  
in the white ma t t e r  was lower than in the g ray  ma t t e r  of the p o s t e r i o r  horns (P < 0.05). 

These  r e su l t s  i l lus t ra te  the heterogenei ty  of phospholipids in the spinal cord.  Functionally and 
morphologica l ly  different  regions  of the lumbar  en la rgement  of the spinal cord contain the same  phospho-  
l ipids,but  they differ  in the i r  quanti tat ive content. 

The hypothesis  is thus conf i rmed that different  p a r t s  (or regions)  of the spinal cord,  differing in 
s t ruc tu re  and subserv ing  different  functions,  also differ  in thei r  b iochemical  organizat ion [2, 3, 6]. 
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