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CHROM. 3623

Chromatographlc one step extractlon and punf‘catlon of Ilplds from
mlcrovolumes of plasma ‘ : ‘ ‘

Existing procedures of lipid extraction from plasma vary in efficacy!? 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 required? 4.
For these reasons, perhaps, we encountered considerable lipid losses in dealing with
rabbit plasma volumes of under 100 ul. We have, therefore, devised and used success-
fully for several years a simple one step procedure reported briefly befores of extrac-
tion and purification of lipids from small volumes of plasma Tt is based on the same
principleas our prev1ously described method for the removal of non-hprd containinants
from lipid- extracts° ‘We now report the procedure in" detail ‘as apphed to . rabbit
plasma lipids. ‘We demonstrate good recovery in comparrson with BLOOR s method of

extract1on7 and punty of the extract.

M atermls ’ '
Clnomatographlcally pure o-phosphoethanolamine was obtamed from Cal-

b1ochem, ‘Los Angeles; Calif. DL-o-phosphoserme from- Mann ‘Research ‘Inc., New
York;; silicic acrd (B1o-Srl Ha, mirius 325 imesh) from Bro ‘Rad Labs, Rlchmond Cahf
Reagents were of analytical grade (Fisher Scientific, N Y. ) but not redlstllled

M ethods
- Silicated Whatman No. 40 pape1 s, I4 in. X 41/2 in. were prepared as described

before6 Since paper batches differ it may be advantageous to prerun the stripsin the
same paper chromatographic system as that used for the extraction procedure (see
below). After the prerun the eluate contained no phosphorus, no cholesterol and about
50 ug of glyceride (subtracted in calculations). : & N

Venous blood was obtained from White New Zealand female rabbits kept on:
standard pellets and anticoagulated with ethylenediaminetetraacetate dlsodlumsalt
(EDTA), 5 mg/1 ml blood. Plasma separated by centrifugation for 30 min at 3000
T.p.m. (1500 G) was subjected to. 11p1d extrac‘uon 1mmed1ately or it was kept frozen

at —2o0 unt11 extractron

Procedure” R : : _
One half ml of rabbrt plasma was st1 eal».ed in a narrow line across each paper Tin.

below the syphon rod fold. The paper was allowed to dry in air and it was then placed
in a glass j jar 12 in. X r2in. X 24in. as for descendmg paper chromatography A small
beaker was placed under thé tapered end of the paper. The . trough was-filled w1th v
20 % methanol in chloroform which was also used for saturatmg ‘the: atmosphere
of the ]ar The chromatogram was run’ overmght Pure lipids were eluted into the
bea]».er in'10-30 ml of the solvent. Other plasma constituents remained adsorbed to
the paper. Analyses performed on the lipid eluates were:: phosphorus?, total cholesterol®,
non-phospholipid glycerol'®, acid hydroly51s for amino acid re51dues and 1norgan1c
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saltst, Fatty acid analysis of total lipid extracts by gas—llqmd chromatography was.

kindly performed by Dr. AARON MARCUS of the Veterans Adnnmstratmn Hosp1tal
New York City; N.Y." :

- BLOOR’s extract? was obtamed by dropw1se add1t1on of 2 ml plasma to 40 ml'.
ethyl alcohol: ‘diethyl ether (3:1) followed by agitation at 40° “for 20'min. The ﬁltrate
was brought to dryness in a rotating evaporator and: taken up.in chloroform

Recovery

It can be seen from Table I that lipid recovery by the’ chromatographm pro-
cedure was equal to, or better than, that by Broor’s method. The significantly
higher cholesterol values were confirmed by direct cholesterol determmatmn on
plasma. Slgmﬁcant fatty acid degenerative changes were absent (Table II)

TABLE 1
RABBIT PLASMA LIPIDS

Bloor . Chrom. .. Diff. . Probability™

Lipid P 2324 09" .24.54 0.0 + ‘1.3 ; 02>P >OI
Total cholesterol 3266 & 230 373.4 +26.5 468 - P < 0.001

Non-phospholipid glycerol . 246.8 & 17.8 260.'8':}: 22.0 .- :+_I4.6 S 0.4 >,P > o."3‘

* For paired observations. : : T
** All values'i in ug/ml plasma + S.E.M. Averages from 4 paper and 2 BLOOR extractlons

&

TABLE II |
FATTY ACIDS OF RABBIT PLASMA TOTAL LIPID EXTRAC’J..‘S'

Fatty Bloor  Chrom. Diff. . Fatty' = Bloor = Chvom. . Diff.

acid N acul : ‘ - Co e

12:0 oxx”" 0.1% -+-0.06 "i;7:o " o.7r. 056 z"—-‘ok.’I‘_zs:’
I4:0 1.67 1.96 +o0.29 C e o ) 0.00 L o'.le‘ o .f}—'o‘.g'x
15:0 0.43 0.64 +-o0.21 1810 o '6.39 . 5.84 - —o55 "
16:0DMA  o.23 0.30 . +4o0.07 ‘ 181 . . 25.30 -~ 24.60 - —o0.70 -
16:0 43.50 . 43.80  +4o0.30 o '1‘8.:_2 . 14.63 14.07 —056 '
16“:1‘ L 4495 ' 5.31- . ~0.36 18:3 I.5T ¢ ... 20T v oo -=0.50]

20:4 0.63 0.62 —-o.or

- * Determined by Dr. A: MaRrcus, Veterans’ Admmlstratlon I-Iospltal New York Clty, N. Y
. ** Values (m 9,) are averages of same three plasmas :

‘We used'the prot:edu‘re suCcessfully in”preparation of lipids for quantitation of
rabbit!! and human!? plasma phospholipids. Good total phosphohpld recovery was.
further confirmed by addition and ‘complete recovery, 6f 100,000°c, p.m. of 32P phos—

“‘p11011p1ds in plasma. Good recovery of other llpld classes was conﬁrmed by thm layer
chromatography of non-polarlipids18, - == - . s i dnen
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Pum/‘icatwn _ e R ; ,
- Inorganic salt ana1y51s on- e\:tlacts 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 (Fig. 1). Total
lipid extracts which migrated with the solvent front were the only ninhydrin stammg

spots.

g
*
:- S RE.  PS a'u UM RL M
Fig. 1. Ammo acxd paper chromatography of lipid extracts and their hydrolysates stained with
nmhydrm (E) = Ethanolamine; (S) = serine; (PE) = phosphoethanolaniine; (PS) = phospho-

serine; (RH) = hydrolysate of rabbit plasma lipids; (HI—I) == hydrolysate of human plasma lipids;
(RL) = rabbit plasma lipids; (HL) = human plasma lipids. Extracts of 1 ml p]asma applied. ‘

Removal of non-11p1d 1ad10act1V1ty was checked by add1t10n to plasma of “P ‘
phosphate and of 14C _glycerol. N o radioactivity was found in the lipid eluate of 0.5 ml
of plasma to wh1ch 500,000 c.p.m. of 32P. phosphate were added. F ive per. cent of ad-
ded 100,000 counts of 11C glycerol was found in the eluate. :

Commem EEENT T : S
The method offers several d1st1nct1ve features The greatest asset appears to be

gooa TeCoVery from m1cro-volumes of plasma By using narrower strips of paper . of the
:same length we extracted as little as 10 ul of plasma w1thout loss.-On the other hand,
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by usmg the ‘more absorbent. S.& S No. 589 Green Ribbon C. pa.per ‘we successfully
extracted 2 ml. o[ plas' 4"‘ in. X 41/2 in.. str1p Another advantage is

str1ps can. be easﬂy place -
when the procedure is’ seldom used : "
If collection: beakers are tared determmatmn of total

hand d1y1ng of samples before extractlon and an essentmlly unhydrous a.tmosphere
of the jar would tend.to’ ‘reduce degradatory process. The lipid extr did not:seem
to contain non-lipid: plasma elements but minute amounts of material- extractable
from paper itselfa ppeared in the eluate Thls was pract1callv ehmmated by the prerun
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CHROM 3602
Blochemlstry of sphmgollplds o

XXI. Separatlon of dlmtrophenyl derivatives of long-chain bases by reaction
paper chromatography | I .
Thm-layer and paper: chromatographlc separatlons of" DNP (d1n1tropheny1)

denvatlves of long-chain bases and their degradatlon products orlgmatmg from dif-
ferent hydrolytlc condltlons have been reported in our prev1ous papersl"5
* The names of the long-cham bases and the1r degradatlon ploducts are presented in. the

form of the semi-systematic. nomenclaturé used up to the present time, and also 1n the terms
proposed by IUPAC-IUB Commission on onchemxcal Nomenclaturel?, ‘
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