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SUMMARY 

Current techmques for the eietermmatlon of very-long-chain fatty acids from btologlcal samples 
require laborious procedures mrludmg solvent extraction of llplds, punflcatlon hvdrolysls derl- 
vatlzatlon purlflcatlon of derlvatlzed fatty acids by thin-layer chromatography and finally gas 
chromatographlc analysis A comparison was made between such a procedure based on solvent 
extractmn and a method based on a recently developeddlrect one-step transe\ierlflcatlon reaction 
The latter method proved to be much faster and led to higher recoveries of all mdlvldual very- 
long-chain fatty acids from b )th plasma and skm flbroblasts The ascay proved to be very Lonve- 
ment m the dlagnosls of genetically determined disorders m which verylong-chain fatty acids 
accumulate m tissues and ho-iv flulds Because of Its slmphcltv and spepd and because it can be 
performed with as httle as 101) pl of plasma, the method ran be recommended as a valuable screen- 
mg procedure for peroxlsomal disorders 

INTRODUCTION 

In the group of perox tsomal disorders, several diseases are recognized which 
give rise to the accumulation of very-long-chain fatty acids (VLCFAs), e g , 
neonatal adrenoleukod Jstrophy ( ALD ) [ 1,2 1, Zellweger’s syndrome [ $4 1, in- 

fantile Refsum’s disease [5,6] and X-linked adrenoleukodystrophy [7,8] In 
the screening for peroxlsomal disorders the determmation m plasma of the 
concentration of 26 0 I hexacosanolc acid, cerotlc acid) and the ratios of 26 0 

and 24 0 (tetracosanolc acid, hgnoceric acid) to 22 0 (docosanolc acid, be- 
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especially strongly elel ated 26 O/22 0 ratios m comparison with both controls 
and ALD/AMN patients In addition to elevated 26 0 levels, the concentra- 
tions of 22 0 were fourd to be significantly below normal in cases I-4, ranging 

from 6 8 to 19 7 ymol ‘1 plasma The concentrations of 24 0 were in the low 
normal range The other six patients exhibited normal ~2 0 concentrations 
Hence the elevated 24 O/22 0 and 26 O/22 0 ratios found in plasma of Zell- 
weger and infantile Refsum patients are at least partly caused by low 22 0 
concentrations 

In patients with peroxrsomal disorders, abnormahties m plasma VLCFAs 
are not only confined to 22 0,24 0 and 26 0 In each of the GC traces of VLCFA 
methyl esters of patrents l-4 a small peak (correspondmg to about 0 5-1 5 
,Umol/l plasma) eluted Just before 26 0 (Fig 2) On the basrs of its retention 
time and electron impact mass spectrum was identified as 26 1 This 
peak was barely or not detectable in the ALD/AMN patients and m normal 
plasma These findu-q s are m agreement with those of Moser et al [ 41 An- 
other small, unusual but distmct peak was observed in erght of the ten GC 
traces (Fig 2) It eluted after the IS and, on basis of its electron-impact mass 
spectrum, which showed a highest mass fragment at m/z 438, it was identified 
as 28 0 The concentrations were estimated to range up to 1 2 pmol/l of plasma. 
In control samples the 28 0 peak was hardly or not detectable The above fmd- 
mgs suggest that not c nly the levels of 26 1 [ 4,191 but also of 28 0 can be used 
as additional discrtmmatory parameters m the screenmg for peroxisomal 
diseases 

The one-step deriv,atizatlon procedure proved to be a simple, fast, precise, 
sensitive and rehable method for the determmatron of VLCFAs Very small 
amounts of materral are needed and the analytical performance and the dis- 
criminatory power are very good Apphcation of this method to samples from 
patients leads to findings comparable to those obtained by current methods 
based on solvent extraction procedures For these reasons we recommend the 
method to (blo) them lsts who are screening patients for peroxisomal disorders 
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