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NqTES 

: .,’ 

Chro’rnatographic ,one step’ extraction and purification, of lipids, km ” ‘: 1 ‘. 

microvolumes ‘of plasma* . 

,,’ ‘: 

Existing procedures of lipid.extraction from plasma vary in efficacyl,a but they 
all consist of several steps such as dispersion in the solvent, filtration’; evaporation, 
etc. Where lipid purity is of essence further procedural steps are usually rcquired%4. 
For these, reasons, perhaps, we encountered considerable lipid losses in dealing with 
rabbit plasma volumes of under IOO ,ul. We have, therefore, devised and used succe’ss- 
fully for several years’s simple one step procedure reported briefly before6 of extrac- 
tion and purification of lipids from small volumes of plasma. It is :b+ed on the same 
principleas’oInr,‘previously described method for the renioval’of non-lipid contaminants 
.from lipid extracts 01: We now report’ the .procedure in detail :as applie$ ‘to ‘rabbit 
plasma lipids. We~‘demonstrate good recovery in cdmparisijn ,with BLO&‘smethod of 
extraction’ and purity of the extract. : 

. 

.Na Eeiia IS : 

Chromatographically pure o-pl~ospl~oetl~anolan~ine was obtained from, Cal- 
‘,biochem~.‘: Los Angeles;: : Calif !’ : DL-o-phosphoserine ,from Manri ‘Research ,Inc., : New 
‘Y ark i ‘silicic’ acid, (Bio-Sil Ha, min’us$$ mesh) from ,Bio”,Rad Labs, Hichmdrid, ‘Calif. 
Reagents were of analytical’grade (Fished Scientific, N.Y.) but’notredistilled.: ’ 

: Silicated Whatman No. 40 papers;:14 in. x 4 1/2 in. were prepared as described 
beforea. Since paper batches differ it may be advantageous to prerun tlXstrips in the 
same paper chromatographic system as that used for the extraction procedurk ‘(see 
below). After the prerun the eluate contained no phosphorus, no cholesterol and about 
so pg of glyceride (s’ubtracted in calculations). .: 

Venous' blood was obtained, from White New’ Zealand female rabbits kept on 
standard pellets and anticoagulated with ethylenediaminetetraacetate disodiumsalt 
(EDTA) ,‘5 m g/ I ml blood. Plasma separated by centrifugation for 30 min. at 3000 
r.p.m. (1500 G) was subjected, to lipid extraction immediateIy or it was kept frozen 
at -20 O until extraction. 

” .’ 

Procedwe : 
‘, .: 

One lialf ml of rabbit plasma was streaked in a narrow’line across each' paper I in. 
below the syphon rod fold. The paper was, allowed to dry in air and it was then, pIaced 
in a glass jar 12 in. x 12 in. x 24 in. as, for descending paper chromatography, A’small 
beaker ‘was placed under the tapered end of the ‘paper. ,The trough .was ‘filled with 
20 o/o methanol in chloroform which was also used for saturating ,the-‘atmosphere 
of the jar, The chrorilatogram ‘was ‘run’ overnight. Pure lipids were eluted ‘into, the 
beaker in. 10-30 ,ml of the solvent. Other plasma constituents ,remained adsorbed’ to 
the paper. Analyses performed on the lipid eluates were : phosphorus!, total cholesteroP, 
non-phospholipid glyceroll”, acid hydrolysis for amino acid residues ai?d iiiorganic 
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salt@. Fatty acid analysis of total lipid extracts by g&liquid chromatography ‘was 
kindly performed,,by .Dr.. AARON :MARCUS of the ,Veterans’ :A’dministrationIIospital,. 
New:Yorl< City;.N,yY.,, A ‘, I, ,. : ” ,. : : ‘, ,’ .z :’ : t::, 

FLOOR'S extract? was obtained by dropwise,,addition of 2 ml,plasma to.@ ml’. 
ethyl alcohol: diethyl ether (3 : I) followed by agitation at 400.for 20' min.. The,filtrate 
was brought to dryness in a rotating evaporator and taken up ,in ,chlb+ofornl. 1 

” 
Recovery 

It can be seen from Table I that lipid recovery by the’ chromatographic pro- 
cedure was equal to, or better than, that by BLOOR’S .‘rnethod. The significantly 
higher cholesterol, values were confirmed by direct cholesterol determination on 
plasma. Significant fatty acid degenerative changes were absent (Table II). 

TABLE I 
RABBIT PLASMA LIPIDS 

Bloov erobability * 

Lipid P 23.2 & o.g** 24.5 f 0.9 + '1.3 0.2 > P >o.x 
Total cholesterol 326,6 f 23.0 373.4 f,26.5 + 46.8 I? < 0.001’ 

Non-phospholipid glycerol 246,8 f 17.8 260.8 f 22.0 .’ t-14.0 0;4 >,P > 0;3 

* For paired observations. 
** All values in ,ug/ml plasma f S.E.M. Averages from 4’paper and 2 BLOOR extractions. 

FATTYACIDSOPRAl3l3ITPLASMATOTALLIPIDEXTRACTS*' 

Fatty 
acid 

BZoor Chrom. Diff. Bzoor Clcrowi. ;;;;Y’ Diff: 
‘. 

0.11** 
,’ 

12:o 0.17 +0.06 17:o 0.71. o*5g .’ ,._o*.Ib’: ‘I 

14:o 1.67 I.96 fo.2g ? 0.00 “! 0.21 $_y 

15:o o-43 0.64 3-0.21 1s:o 6.39 5.84 : ‘-0.~5 

16: oDMA 0.23 0.30 +0.07 rs:r 25.30 24.60 -0.70. 

16:o ‘, 43.50 43.80 +b.30 ,18:2 T4.63’ ’ I4.07 
:. ” 

-0.56 

16:1 : 4.95 5.3= -i-o.36 IS:3 x.51 2.01 ‘.’ : ‘, fo.50 

20:4 0.63 0.62 -0.0x 
: .’ ~. ‘, : : :_ ;. “, 

* Deterniiied’by ,Dk A; B~ARCUS, Veieians’ Adniinistration EIos@ifal, Ne?+, Yo& City, N.Y.’ i .. 
‘, ** Values (in %) ake averages ,of same three plasmas.., : ,,.’ 1. 

.‘I * .‘. ,. 

We used‘the procedure successfully in preparation of lipids for quantitation of 
rabbit11 and human12 plasma: ,phospholipids. Good. total phospholipid; recoih+ ’ tias 

further confirnled ,by addition .and ,complete recovery,, of ~co,ooo,’ d$+n. of ‘.?aP phos- 
pholipids’ in plasn~a. Good recovery of ‘other iipid ‘classes 'ivas confirriled,by 'thin layer 
~~~rom~to~ap~ly~f~on_polar.~ipidsl~. _' ,. ,: i' .,. :'..‘. ” ,.. 1:‘. ‘: .’ ‘.. -Y 
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Purific&on . ‘. ,I. /.. 
Inorganic salt .anaiysis on extracts from I ml of plasma showed :absence of 

phosphate, chloride and potassium. Sodium was present to the extent of 2.3 ,ug. Amino 
acid .paper chromatography of rabbit and human plasma lipid hydrolysates showed 
only presence of serine, ethanolamine and their phosphoderivatives (Pig. I). Total 
lipid extracts which migrated with the solvent front were the only ninhydrin staining 
spots. 

,, 
Fig. I ; An&b-acid’ paper chromatography ‘of lipid extracts and their hydrolysates stained with 
ninh’ydrin. (E) II, Ethanolamine; (S) = serine; (PE) = phosphoethanolariiine; (PS) = phosphp- 
serinc ; (RH) k hydrolysate 61 rabbit plasnia lipids: (HI-I) = hydrolysate of human plasma lipids; 
CW = .rabbit plgsma, lipid?; ,(HL) =. huinan plasma lipids. Extracts of ,I ml plasma applied. 

Removal of non-lipid radioactivity was checked by addition to plasma of SzP 
phosphate apd ,of 1% glycerol. Nc,radicactivity was found in ,the lipid ejuate, of’,&.5 ml, 
of plasma to which 560,006 c.p.m. of .?BP phosphate were ,added. Five’per cent of ad- 
ded IOO,OOO. counts 6.f 14C glycerol was foun,d in the eluate. 

,,;:, .‘C, 
&&lzc 

.,, .’ ,” ,‘, .: 
: (‘, , : : ,. ,- . ._ ; ‘, : :. :, : ,‘i ‘. ,, 

,I’ 

‘. ; ,::I, 

,J+ .method~&fers’~ev&a~‘dis&ctive features.. The,greatest a+et’]appears .to be 
&cd reccvery’ f&m micro-volumes’,,of plasnk. By using narrower, strips of paper of .the 
same iengtd we extracted as little, as IO ,ccl of plasma, without loss,. ,On tk&;other hand, 
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by using the more absor.ber-0.. S ,,,& .$, No. ,589 Green Ribbon C .paper, (we, successfully 
extracted 2 ml of, plasma y.from &&~-~‘I$‘in.. ,x 4 1/2 in.. strip. :, Ar+her ,adv,antage. is ., 
economy of technicia$s i,ti& -in’! &‘a&’ of multiple samples.,, As ,niauy.’ as “36,i’:narrow 
stripscan be easily pl&d inione jar. The inconvenience of ::paper silicaticn:‘is ‘only ‘real 
\irhen the procedure, is, seldom used. 

,I;‘. ,_” ;: ,,; ‘.‘I: :‘. ; :, 
,,- :)..i’A’. .;, ,: ” ., :“,m 

” 
If collection beakers ,are .tarcd determination of total’lipid by .$eighing ‘may be 

conveniently done by: evaporation, of solvent without furth&$ransfers. This may be 
particularly useful clinically in: pediatric work. ; :‘yi::f,“~:~:~~ ..; I. 1 .’ 

we were not able to,detect any significant lipid degradation but !a :moredetailed 
analysis might h~v~'r~~~$i~~so~e.alterationssucl~ astran~~~~~~ific~~i~~~r,OI;"jhe;ot~ler 
Iland drying of sa~pi&&& exi&c&n,and ap essentiai~~:~~~nli~~r~~~,"a~~~~spl~ere ,, I,.(( :, ;,: ,',.:'. ',, 
of the jar would tend ,to.“reduce degradatory process. Thelipid extract ,dld,,not seem 
to contain nqn-lipid.‘plasma’: elome.nts, but minute amounts of. m,~~~~gl,‘.extractable 
from paper itselfa ppeared in the cluate..This was practically eliminated by tli$prerun. 

.-‘: ,,, ‘. .., ,’ ‘. ;., 
(’ :‘,, 
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CNROM. 3602 : 

Biochemistry df sphingoli$ds ’ 
,. 

XXI. Separatidn of ,dinitrophenyl derivatives of long-chain’ bases by reaction 
paper.chromato~raphy 
,,, ‘. ,.. -. 

‘. 
: : ‘, Thin-layer and .paper chromatographic separations of ,DNP’ ‘(dinitrophenyl)- 

derivatives of long-chain bases and their degradation products* ‘originatirig: from dif- 
ferent hydrolytic,, conditions, have been reported.in ‘our ‘previdus’p;ayersl-5.’ (‘.I 

: : : ,. /’ .‘.. :,.’ : .. : :, ., ,.’ ,.., 1, ,’ 

* The names of ,the,, long-chain b&es and their~‘de&dation, &&&s ‘are ‘&esented, in ,the 
f&k df tlit$ semi-tiystematid. n~mericlatiiirk tised u$ to the present time; ‘&id ‘kltio in the’teqns 
proposed by IUPAC-IUB Commission on Biochemical Nornenclature12. , 
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