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ABSTRACT

We have shown that phospholipids fatty acid composition of lymphocyte
plasma membrane(PM)alters migration"in vivo".To confirm the relationship
between fatty acids composition(FA's)of phospholipids and unsaturation
index(UI)of PM,we have studied BALB/c mouse spleen lymphocyte PM after
incubation with FA's added directly from stock solutions in ethanol(Eth)

Cells are disrupted by sonication and PM isolated by sucrose density
gradient.The purity of PM enriched fraction was tested by enzymic markers
and the molar ratio cholesterol/phospholipids.Lipids were extracted by
the Blight and Dyer method and phospholipids obtained by acetone precini
tation.Protein was determined by the Lowry method.Fatty acid methyl es-
ters obtained by the BF3 method were separated and identified by GLC.The
results show that Eth acts as a "fluidizing" agent,increasing the UI,and
in presence of FA's the cells react metabolizing the exogenous FA's added
in attempt to restore the UIL.This correction seems more effective: the
shorter the length of the chain,the less the unsaturation of the FA's.

INTRODUCTION

We have shown that phospholipid fatty acids composition of lymphocyte plasmra mem
“rane alters migration "in vivo",(NOVO,C. ,FONSECA,E. ,FREITAS,A.A. ,in Dress)
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In order to confirm the influence of lenght and unsaturation of fatty acyl chain
on lymphocyte plasma membrane unsaturation index(UI) ,we have study the phospholipid
fatty acids composition of BALB/c mouse spleen lymphocytes plasma membrane  after
incubation "in vitro" with ethanol and stearic(18:0),0leic.18:1(n-9) Jlinolenic 18:3
(n-3) ,and arachidic(20:0) acids. '

MATERIAL AND METHODS

BALB/c mouse spleen cell suspensions were prepared by teasing the organwith two
forceps in cold Balanced Salt Solution(BSS)and erythrocites lysed by treatment of
cell suspensions with a modified Gey's solution.

3 x 108 cells were incubated(20 hr.)at 379C in RPMI 1640,0.01 M HEPES,2 mML-Glu
tamine,50 ug/ml Streptomycin,50 IU/ml Penicillin,0.05 mM 2-Mercaptoethanol and sup
plemented with 0.2% of lipid free bovine serum albumin in a humidified 5% CO2 atmos
phere,at a concentration of 2 x 106 cell/ml,in presence of ethanol and stearic,
oleic,linolenic and arachidic acids.

Fatty acids added directly from stock solutions of 0.04 M in 959 ethanol, were
used at a final concentration of 25 ug/ml and 0.2%(V/V) ethanol (1).

Cells were washed with BSS,ressuspended in 10 mM Tris,120 mM NaCl,pH=7.4,disru-
pted by sonication (2) and PM enriched fraction isolated by discontinuous sucrose
density gradient (3).The purity of PM enriched fraction was tested by the following
markers:5'-Nucleotidase activity (4) (7),Glucose-6-phosphatase activity (5) (7) and
the molar ratio cholesterol/phospholipids (6) (7).Phospholipid was calculated Dby
assuming 25 ug of phospholipid/ug of Phosphorous and proteins were determined by
Lowry method (8).

Lipids were extracted by the Bligh and Dyer method (9) and phospholipids iscla-
ted by acetone precipitation (10).

Fatty acids obtained by acid hidrolysis were converted in methyl esters by the
boron trfluoride method (11) and separated by GLC in a Perkin Elmer 900 chromato-
graph with a dual flame ionization detector(FID).Fatty acid methyl esters were se-
parated on a 20% DEGS on a 80-100 mesh Chromosorb AW DMCS in a stainless steel co-
lum(6 ft x 1/8 inch).The analysis was performed at programmed temperature ( 140 -
1709C) with an increasing rate of 29C/min. in the presence of a Np flow of 35 ml/m
followed by isothermal operation.Peaks identification was obtained by comparing
their relative retention time(t!) in relation to an internal standard added (marga
ric acid) with t! of known stangards or by more probable metabolic pathways and
confirmed by overloading with known standards (Applied Sciences Lab.).The relative
percentage of peaks areas was evaluated using a Hewlett Packard 3380 A integrator.

In order to calculated unsaturation index (UI),the molar proportion (percentage
of each fatty acid in an analysis is multiplied by the number of double bonds con-
tained in that fatty acid.The values thus obtained are summed over all the fatty
acids presents.

RESULTS

The procedure of lymphocyte disruption and the fractionation method used made
possible the isolation of a plasma membrane enriched fraction with a high recovery
of 5'-Nucleotidase activity (42.5 % 13.9%) as well a cholesterol/phospholipidmolar
ratio (0.39 ¥ 0.04) in agreement with others authors (12) (13),and a specific
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activity enrichement in relation to homogenate of 5.6 - 1.9.
Although the plasma membrane ehriched fraction to be partially contaminatedwith

endoplasmic reticulum,the recovery of Glucose-6-phosphatase activity is 20wl &
13.5%,the percentage of pure membrane in the fraction is 77% as well the choles
terol/phospholipid ratio in pure membrane is 0.5,in asreement with Johnson and

Robinson (12) (Table 1).

TABLE 1

Markers of PM enriched fraction

5-NUCLEOTIDASE GLUCOSE-6-PHOSPHAT. |cHOLESTE,/ | PURE CHOLESTE./
a) Q) |PHOSPHOL. |MEMBRANE |PHOSPHOL.
Specific Total Specific Total MOLAR IN PM MOLAR
activity activity |activity activity |RATIO ENRICHED |RATIO
enrichement| recovery |enrichement recovery FRACTION [IN PURE
in relation {°/s) in relation [ */s) (/o) MEMBRANE
to homog. to homog. b) ¢ ¢)
PM
enriched traction |56+19 425139 [31£22 22.7£135 039 =004 77 0.5

a)The results are the mean * SD of 8 experiments for 5'-Nucleotidase acti
vity and 5 experiments for Glucose-6-phosphatase activity.The specific
activity of enzymes are expressed in ymol(P)/h/mg Prot.

b)The results are the mean ¥ SD of 5 experiments for the phospholipid and
cholestercl composition.

c)The results were calculated as described by Johnson and Robinson (12).

The analysis of chromatograms (Fig. 1 and 2) and the plasma membrane UI values,
suggest that there is a relationship between phospholipid fatty acyl chain lenght
and unsaturation with plasma membrane UL (Fig: 8)s

The results obtained show that ethanol and fatty acids added promote alterations
in phospholipid fatty acids composition of PM with consequences in UI of membrane.
As shown in Fig. 3 the results sugpest:

1-Ethanol increases the UI in relation to cells without anv incubation;

2-Unsaturated fatty acids with same chain lenght show an UI increase as higher

the number of double bonds;

3-Saturated fatty acids increase UT as long the chain lenght.

In conclusion the results suggest that ethanol acts as a "fluidizing" agent at
expences of saturated fatty acids (16:0 + 18:0) that decrease about 86%.

In presence of exogenous fatty acids,cells reacts to this high UI,metabolizing
these fatty acids in attempt to restore the UI.This correction seems more effecti
ve the shorter the lenght of the chain,the less the unsatwration of the fatty

acids.
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FIGURE 1

Chromatogram of Standards : Chromatogram of a mixture of stan-
dards (K-103/H-105/L-209) with internal standard (margaric
acid) .The temperature of injection and manifold are 2409C and

the sample size 1 ul.

DISCUSSION

The PM enriched fraction have a specific enrichement in relation to homogenate,
for the 5'-Nucleotidase,lower than the obtained by others authors.Hoewever,a high
recovery of activity 1s obtained and this is at least as important as a high spmeci
fic activity,because high purification factors may represent a cell selection pro-
cess,if the percentage yield is low (12) (14).
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FIGURE 2

Chromatogram's analysis:Each bar represents the area covered by fatty
acid individual peak expressed as a percentage of the total area of the:
chromatogram. Results shown represent the phospholipid fatty acids compo
sition of plasma membrane enriched fraction of spleen cells inconditions
desctibed in Material and Methods.Dymethylacetals are represented by DMA.

As the procedure of lymphocyte disruption used leaves intact nuclei (2) the ma
jor contaminating is endoplgsmic reticulum.This contamination may be explained by
the presence of Ca‘’’ and Mg“t in the medium,that promotes aggregation of membra -
nes during the fractionation (15). :

Since the data of pure membrane percentage in fraction is about 80% and the
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cholesterol/phospholipid molar ratio in the pure membrane is 0.5,this fraction is
representative of plasma membrane.
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FIGURE 3

Plasma membrane UI:Each bar represents
the UI calculated as described in Mate
rial and Methods for PM enriched fraction.

Peak's chromatogram identification by relative retention time and overloadlng
with standards permits to identify the majority of peaks witch agree with princi-
pal fatty acids of mammalian cells.

Non identified peaks with t], lower than 16:0 are probably degradation products
since don't exist in control or individual area are less than 2% and are localized
in region of unfisiologic fatty acids.

Assignment of three peaks to IMA are justified by its elution precede the cor -
respondlng methyl esters and by the existence of plasmalogens in lymphocytes with
chains of 16:0 and 18:0 (16),just the peaks that we have found in control without
=7 incubation.
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