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Recent ﬁdvances in gas chromatographic techniques have made possible the
deﬁarmination of the fatty acid composition of small quantities of biological
1lipids. The sensitivity of these techniques allovws measurement not only of whole
plasma fatty acids, but of fatty aclds present in the various plssma 1ipid esters
as vell as in isolated lipOprotein fractions. Thus, Dole et al {1) have reported
onvthe plasmé 1lipid fatty acid composition for man and & nuwber of animal épeciese
Lindgren et g; (2) have determined the fatty acld distridbution in lipid esters of
the major human serum lipoprotein fractions. The wide use of mice in blological
experimentation both in this and other lsboratories has prompted the present re=
port on the fatty acid composition of plasma lipids in normal untreated mice. In-
eluded in this report 1z a comparison of mouse plasma fatty acid composition data
with those obtained rorvhnmana.

Methods

Samples of plasma were obtained from 3l'tcn-week°old‘male Swiss white mice,
' weighing'appréximately 26 grams, and existing exclusively on Bimonsen Laboratory
vhite dlet and water ad 1libitum. Blood was drawn by heart puncture and the separated
plesma wasd used Iin subsequent lipid analyses. Plasma lipoprot?in fractions’ were
isolated by the method of successive preparative wltracentrifugation previously re=
ported (3). Three centrifugal fractions were cbtained: (1) all low demsity lipo=-
proteins having a density less than 1.063 g/ml., (2) high - density lipoproteins
(HDL) ranging in density between 1.063 to 1.218 g/ml., and {3) a sedimenting protein
fraction of density greater than 1.218 g/ml. The latter fragtion contains the
major part of the plasma non-esterified fatty acids (NEFA) which are bound to
albumin. Lipid extraction was accomplished by a médifiad method of Bperry et al (4).
NEFA extraction wag carried out by the procedure of bole {(5). The extracted 11pids
were peparated by silicic aeld chromatography (6) into three chemical fractions:
(1) cholesteryl esters, (2) glycerides, cholesterol, and NEFA, and (3) phospholipids.
The amounts of 14ipid in these fractions were determined by infrared spectroscopy.
Lipid fractions were transmethylated according to the procedure of Stoffel et al (7).

Methyl esters vere subjected to gas=liquid chromatography using the epparatus and
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procedures described by Uphawm et 8l (8). A 52 inch glass coluun (Ems. inuer
diameter) was packed with 48~65 mesh Chromssorb, coated with 304 by weight suacindc
aaid‘diethjlena glycol polyester {LAC-2R~728)¢. The resulting chromatograms were
evaluated by & punched card tecbniqus reported by Tandy st el (9). The major
fatty ccids kre reported according to the nomenclature propossd by Dole gt gl (2)s
ﬁinor'and unidentified constituents, amounting to approximately 159 «f the totel
sethyl ester velght, are designated &s in a previous aport (2) oy: Fre 1610,

1630 = 1810, 18:2 = 20:h, and Fost 2014, These designations refer to the elution
position of such esters relative to the more abundant ldentified esters on the
gsuocinie aotd diethylene glycol polyester column coating.

The fatty scid composition of the individual lipid eompounds in mouse plagma
are presented in Table I. These values show significant differences in fatty acid
. aomposition. The cholasteryl esters contain a high percantage of polyunsaturated
acids, linoleie and arnchidonic, with all other acids sarkedly low. The fisation

containing both slyé@ridms and BEFA shows palmitic, oleic, and linoleic ae the
'prinaipal ecids. In the phospholipids, palmitic, stearic, and linoleie predominate
whilo the lower olaic ebnt@nt is comparable to that of arachidonic acid.

Comparison of the mouse data can be made with normal human lipid fatiy acid
values (2) shown in Table II. The percentages of arachidenic ecid in mouse cholestoryl
esters 13 significantly higher than in the human. On the other hand the huwman
ehnlaatafyl esters have & hipghor percentags of palmitic and oleie ascids than mouse
éet@rs. In the glyceride and NEFA fraction of ths mouse the percontage of linolela
ae1¢ is approximately double thet in the human. However, oleic acid in human
glycerides is highsr than in the mouse. The phoapholipid fractions of both the
mouss and human show & general similarity in fatty aedd composition. %The content of

linoledic acid is greater in the¢ mouse than in human phospholipids. In geveral this

| ®Cambridge Industries, 101 Potter Street, Cambridge 42 Mass.
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comparison shows a significantly higher content of polyunsaturated fatty acids
in wouse liplds thanlin the human,

g84nce all mouse plasma lipids are transported bound either to lipoproteins
or to slbumin the fatty acid composition of such macromolecular complexes vas
determined. JIn Table III are presented the data on fatty acids in three mouse
plaswa macromolecular fractkons. ‘Compar§son of thess data indicates the following
pointé: (1) the low density lipoprotein fatty acid composition is very similar to
the albumin=bound NEFA composition, (2) the percentage of arachidonic and stearic
acid is highest in the HDL fraction, and (}) the percentage of oleate is highest in
the low density lipoprotein fraction. Fromléata obtained in this laboratory, it is
known that approximately two thirds of the lipid present in mouse plasma s
generally carried im the HDL'lipopro#eims. Thus, the fatty acld composition of
nouse plésma is in great part determined by the fatty acid distribution in HDL
lipoproteins, ' |

In tho course of these analyses it was found that mice normally trauapart Y
significantly higher amount of albumin-bound KEFA than humans. Values ranging from
approximately 1350.to 2000 uiq./L. are obtained im the mouse while in humans the
values usually encountered are ia the range of approximately 400 to 600 wEQ./Ls
8ince salt addition in the wltracentrifugel procedures used is knéwﬂ‘to>disp1ace'a
smll amount of fatty scide from the albumin the above values are probably aven
somewhat less than mctually present on mouse albumin.

Bummary

1. Mouse plasma lipid and lipoprotein fatty acids were evaluated by gas chrom=
atography.

2. The plaesma cholesteryl ester fraction contained s highvpareentage of poly-
unsaturated scids, linoleiec (50.1%) and arachidonic (29.9%).

5. Mouse fatty acld data were compared with human vﬁluea.

4, The concentration of albumin-bound KEFA in mouse plasma was found to be

significantly higher than normally present in humans,
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TABLE I '

Fatty Acid Composition of Mouse Plasma Lipids,
Valuss expressed 88 percentage of total fatty acild methyl esters

Fatty Acid Cholesteryl Glycerides plus FPhosphelipids
Fre 16i0 Eﬁﬂ Efg 0ol
Falmitie 1630 5.0 24,8 29.9
Paluit oleic i1 ;¢ 2.8 vo.s
16:1 = 1810 0.1 0.8 0.9
Stearic 18:0 i.2 3.1 7.7
Oleic 1851 6.0  27.2 8.2
Linclele 1832 50.1 53.4 ' 30.0
18;3- 2034 5.4 bod 3.7
Arachidonia 20:4 29,9 | - 8.3

Post 20314 2.h 0.7 . 0.6
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~ Fatty Acid Composition of Human Serum Lipids
Values expressed as percentage of total fatty acid wmethyl ssters

Fatty Acid Cholesteryl Glycerides plus Phospholipide
Epters __NEFA |
Fre 1010 3.0 3.5 2.0
Palmitic 1610 10.0 29.8 33,2
Palmit! oleiec 1611 3.2 3.7 : 1.1
1631 =« 1830 | 1.1 1.1 0.9
Stearic 18:0 1.2 .6 k.3
Oleie 18:1' ' 17.8 39.1 11.9
Linolete 1812 55.3 1507 21.9
18:2 = 2054 2.1 1.2 : 3.3
Arachidonic 201k 5.6 . 1.3 9.3

Poat 20:4 0.6 . - 2.0
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TABLE IIX :

Fatty Acid Composition of Lipoprotein Fractions of Mouse Plaswa

Valuse expressed as percentage of total fatty mcid methyl esters

provy

Fatty Acld va Density Hiph Density Albumin~bound

Fre 1610 » ngxjgotg&a L%ngm | H;.rg
Palmitic 1610 25.0 18.1 28.0
Faluit oleic 16321 2.3 1.0 2.9
1681 = 1830 .9 0.9 1.3
Stearie 18:0 ' S.O 20.7 5.9
Olaic 1831 a2k, 8.9 9.8
Linolsic 15:2 3%.8 39.5% 325
1812 ~ 2034 3.9 3o b0
Arachidenic 203k 5.6 16.b 3eb

Post 2014 0.8 1.0 -
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