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Fatty acid composition of microsomal
phospholipids in rats fed different olls
and antioxidant vitamins supplement

Virginia Sanchez and Mariane Lutz

Escuela de Qumica y Farmacia, Universidad de Valpdsm, Valparéso, Chile

The aim of the study was to examine effects of feeding diets containing different oils and antioxidant vitamins
supplementation on the fatty acid composition of hepatic microsomal phospholipids in the rat. Forty-eight male
Sprague Dawley rats were fed for 20 days diets containing 15% corn, olive, fish, or hazelnut oil, without or with
the addition of-carotene (30 mg/kg) and di-tocopherylacetate (500 mg/kg),= 6 per group. Microsomal
phospholipids of rats fed corn oil exhibited higher content of linoleic, arachidonic, and docosatetraenoic acids
(P < 0.05). Compared with corn oil (control group), olive oil intake increased palmitic, oleic, and vaccenic acids
in phosphatidylcholine and phosphatidylserife phosphatidylinositol, and vaccenic acid in phosphatidyleth-
anolamine P < 0.05). Fish oil intake increased the level of n-3 long-chain polyunsaturated fatty acids, and
decreased arachidonic acid in all phospholipid® € 0.05). On the other hand, the intake of hazelnut oil
increased palmitoleic and oleic acids in phosphatidylcholine and phosphatidylethanolamine, and palmitoleic and
vaccenic acids in phosphatidylserine phosphatidylinositol B < 0.05). Vitamin supplementation increased
microsomal retinol in rats fed corn oil, ang-tocopherol in all groups fed vegetable oiB € 0.05). The intake

of vitamins supplement induced slight modifications of the fatty acid profile of microsomal phospholipids: a
higher level of monounsaturated fatty acids, mainly oleic acid, with a reduction of polyunsaturated fatty acids was
observed. These results manifest that the composition of microsomes is affected by the fatty acid profile of dietary
oils and the intake of antioxidant vitamins supplemen{s. Nutr. Biochem. 9:155-163, 199&) Elsevier
Science Inc. 1998
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Introduction provided evidence supporting that the intake of marine oils
In hepatocytes, the microsomal fraction has a lipid content induces an increase of the biosynthesis and the incorpora-
of negrl 3¥O tc,) 40% drv weight mainly in thepform of tion of long-chain n-3 PUFA into microsomal PLs, along
hos hgli ids (PLs) Mic?/osomges, la irr{ ortant roles in with a decrease of arachidonic acid contefThe oxidative
PNOSPNOIIPIAS { : °S play Imp metabolism of drugs that occurs in hepatic microsomes is
various essential cellular functions, such as the control of highly dependent on the type of dietary fat, as it affects the
endogenous lipid metabolism, (e.g., fatty acid elongation g, \,re"and functional properties of membrafefCon-
and desaturation), the biotrasformation of xenobiotics ¢ qtion of diets rich in PUFA is associated with increased
_(drugs and envanmental chemicals), and the regulation Ofsusceptibility to oxidative attack and, consequently, mem-
m%acg:ludﬁrsgﬂgtjg:j ?:':?ng%i d?sm(%rl]?F,oAtge::Sc;n?oet?enfﬁ ?ﬁg brane lipids may undergo oxidation. Free radical-mediated
o poly y P : reactions modify membrane structure and biological func-
microsomal desaturase systems, and several studies havﬁons by inducing a series of changes in the physical and
chemical properties of membranes, such as the degree of
unsaturation, fluidity, cytochrome P-450 content, and en-
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supplement on the vascular smooth muscle reactivity in the Table 1  Fatty acid composition of dietary oils (wt % of total fatty acids)
rat*® Therefore, the objective of this study was to determine

whether the intake of vitamin supplement (a mixture of Fattyacid Com oil Olive oll Fish ail Hazelnut ol
dl-a-tocopherylacetate an@-carotene), in addition to dif-
ferent oils intake, affects the fatty acid composition of 140 - - 6.7 -
hepatic microsomal phospholipids in rats. ]‘5‘:8 _ _ 8'2 _
16:0 1.2 13.5 18.5 2.2
Methods and materials 1% _ 4 Zg 252
Animals and diets o . o P e
Forty-eight male Sprague Dawley rats (Universidad de Valparar  18:1n-9 26.8 69.1 12.9 36.8
Breeding Unit) weighing ca 100 g were divided into four groups of 18:1n-7 06 2.9 3.3 6.0
12 rats each. The animals were housed individually in wire- 18f2”'6 56.9 9.6 1.3 79
bottomed cages and maintained in temperature-controlled room;gjgn'3 8'2 8'2 88 1_5
(21 = 2°C) with controlled relative humidity (40 to 50%) and  5q4 03 04 o5 59
light/dark cycles (12 hr). Rats were randomly fed for 20 days one (.o _ _ 0.4 59
of four semisynthetic diets containing 15% (wt/wt) of one of four 20-4n-6 — _ 11 _
different oils: group C, fed corn oil (Mazola), as a source of n-6 20:5n-3 - — 10.7 -
PUFA (namely 18:2n-6), taken as the control group; group O, fed 21:0 — — 1.9 —
olive oil (Canepa), which has an intrinsec resistance to lipoxidation 22:1 - - 0.5 1.6
and a particular fatty acid composition with a high content of 22:2 - - - 6.7
18:1n-9; group H, fed hazelnut oil (ACENAT), which has a high ggg”g - - 82 -
content of monounsaturated fatty acids, although differing from O; 22j52:3 B B 26 B
and group F, fed fish oil (Pesquera Quintero), obtained as a 55.q,.3 _ _ 13.0 03
subproduct in the fish-meal industry. Oil was included in the diet 4.9 — — 2.4 —
as the only lipid source, without or with the addition of the vitamin = 24:1 — _ 0.3 _
mixture (V) of B-carotene (30 mg/kg) and di-tocopheryl-acetate ~ Others 0.6 0.2 4.3 2.7
(500 mg/kg) (both vitamins kindly supplied by Roche, Santiago), n-3/n-6 0.02 0.07 9.4 0.04

n = 6 per group. Feed and water were provided ad libitum, as
described earliet? The overall composition of the experimental  _3/n-6 indicates the total n-3 fatty acid/total n-6 fatty acid ratio.
semipurified diet is as follows (g/kg): 200 casein, 3 DL-methio- | not detected.

nine, 35 AIN-76 mineral mix, 10 AIN-76 vitamin mix, 2 choline

chloride, 50 cellulose, 203 corn starch, 347 sucrose, 150 oil. At the

end of the feeding period, rats were killed between 08.30 and 09.30 methanol and 1Gug/mL t-butyl-hydroxytoluene (BHT), under a
am and livers were quickly dissected, rinsed in ice-cold physio- stream of N, until analysis. Fatty acid methyl esters (FAME) of

logical saline, blotted, and weighed. each PL class were prepared using 14%-Bfethanol by heating
_ _ at 100°C for 30 mirt’
Preparation of microsomes GC separation of FAME was performed on a Model 5890 A

gas chromatograph (Hewlett-Packard, Palo Alto, CA) equipped
with a flame ionization detector, using a 25 % 0.20 mm I.D.
fused silica column coated with 35m HP-FFAP. The oven was
temperature-programmed. The identities of the peaks were estab-
lished by spiking with reference compounds (Sigma). Microsomal
a-tocopherol and retinol contents were determined by high per-
formance liquid chromatography (Merck-Hitachi) with UV-vis
detection at 290 nm, using a Lichrosorb RP-18 (Merck, Darmstadt)
column and methanol: water (96:4) as the mobile pfHégternal

. . . . standards of £)a-tocopherol and altrans retinol (Sigma) were
Fatty acid and vitamin analysis used for the quantitative analysis of vitamins. All solvents used

Lipids were extracted from microsomes according to Folch & al.  Were added BHT (1@.g/mL) to prevent oxidation.

Microsomal phospholipids (PLs) were separated by thin layer Lo .

chromatography in Silica Gel 60 PF250 (Merck, Darmstadt) plates Statistical analysis

(ZhCI) X f20 cm) n;r;]preglpatedt_wnth %j.thsodlgglcsﬂpzonate, USE)I’_llg Data are expressed as mean SEM. Analysis of variance
chloroform: methanol: acetic acid: water (25:15:4:2) as mobile (ANOVA) followed by a least significance test were used to

e . :
phase'® Plates were dried under,Nor 30 min and PL classes  jetermine whether there were significant differences among the

were revealed with 0.01% (w/w) Rhodamin 6G solution in o0 s “Nonpaired Studentsest was used to evaluate the effect
methanol under UV light. The fractions obtained were: lysophos- ¢ \itamin supplementation (V) for each oR values less than

phatidylcholine, sphingomyelin, phosphatidylcholine (PC), phos- ; P
phatidylethanolamine (PE) and a mixture of phosphatidylsetine 0.05 were considered significant.

phosphatidylinositol (PSI). The last three fractions were obtained

in amounts suitable to analyze their fatty acid composition by Results

capillary gas-liquid chromatography. The identification of PLs was ) . . . .

made against authentic standards (PC, PE, PS, Pl were purchasedhe relative fatty acid composition of dietary oifGable 9
from Sigma Chemical, St. Louis, MO USA). The PL fractions reflects their origin. Olive and hazelnut oils contain a high
were scraped off the plates and kept in tubes containing 1 mL relative proportion of monounsaturated fatty acids (MUFA):

Livers were homogenized in 0.25 M sucrose, 0.05 M phosphate
buffer (pH 7.4) using a Potter Elvejhem homogenizer. The
homogenates were centrifuged for 20 min at 10,609 (Sorvall
centrifuge), and the resulting supernatant was centrifuged for 60
min at 105,000 g (Beckman Model L2 65B centrifuge, Colum-
bia, MD USA). The microsomal pellet was washed with sucrose/
phosphate buffer and resuspended in 0.1M Tris buffer (pH*?.4).
All microsomal preparations were done at 0 to 4°C.
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Table 2 Feed efficiency’ and relative liver weight? of rats fed different dietary oils, without or with vitamin supplement®

Diet
V Corn ail Olive ol Fish oil Hazelnut oil
Feed efficiency (%) - 422 £ 2.2 41.7 £ 0.8 521 *+£22—a 41.6 £ 3.2
+ 416 +£24 39.6 = 1.2 24.6 + 2.2* 38.5*+1.6
Relative liver weight (g/100 g) — 51*0.2 55+ 0.3—a 53+ 04—a 58 +0.2—b
+ 50=*04 4.9 + 0.3* 4.4 +0.2* 57 *0.3

V: vitamin supplement (dl-a-tocopherylacetate + B-carotene).

"Feed efficiency = g weight gain/g feed consumed.

“Relative liver weight = g liver/100 g body weight.

3Data are expressed as mean + SEM (n = 6).

*Within a column, values with * are significantly different from the respective nonsupplemented group as determined by Student’s t test at P < 0.05.
Within a line, values without a common letter are significantly different from the corn oil group at P < 0.05 as determined by ANOVA.

73.8% and 72.2%, respectively. The predominant fatty acid observed in the vegetable oils used. The feed efficiency
in O is 18:1n-9, whereas H contains other MUFA species, (body weight gain/feed intake) and relative liver weight of
namely 16:1, in high amounts (25.2%). The PUFA n-3/n-6 rats are shown ifable 2 Feed efficiency was similar in C,
ratio of fish oil was 100 to 400 times higher than the value O, and H diets, and was higher in F diet without the addition

Table 3 Fatty acid composition of liver microsomal phospholipids of rats fed diets containing 15% oil for 20 days’ (wt % of total fatty acids)

Fatty acid Phospholipid Corn ail Olive ol Fish oil Hazelnut oil
16:0 PC 228 +0.6 22714 258+ 14—a 156.8 £ 0.2—b
PE 20.6 £ 0.7 19.5+0.3—a 226 £ 0.2—b 16.7 = 0.6—c
PSI 7304 75+03 11.4 +1.0—a 8.0+ 0.6
16:1 PC 0.7 = 0.1 1.1 +x02—a 1.7 +01-—b 1.2+01—a
PE 0.8 £0.1 0.6 £0.1—a 14 +=01-b 20x0.1—c
PSI - 0.8 *+0.2—a 1.2+01—a 1.2+ 02—a
18:0 PC 22.7 = 0.7 23.6 +1.3 176 = 0.6—a 14.0 £ 0.7—b
PE 216 £0.8 22.0 £ 0.9 20.5 + 0.7 139+ 0.8—a
PSI 401 £ 1.6 38.1+1.0 37.4 = 0.5 326 *+21—a
18:1n-9 PC 3.6 = 0.1 9.7 £ 0.4—a 7.5+ 0.3—b 8.0 = 0.3—b
PE 7.8+0.3 8.8+ 0.4 6.3 +1.0—a 12.6 = 0.8—b
PSI 47 +0.6 8.8 = 0.6—a 7.6 =0.9—a 6.1 =08
18:1n-7 PC 22 *03 32+*03-a 2.7 £0.2—b 2.0+ 0.1
PE 20+0.2 8.8+ 0.2—a 1.9+0.2 1.7 £ 0.1
PSI - 0.6 £0.1—a 0.8 *0.1—a 0.7 £0.1—a
18:2n-6 PC 122 +05 7.2 *+0.3—a 2.7 +0.2—b 71 *+04—a
PE 7.3+04 29+*0.1—-a 1.6 =02—b 3.6 = 0.3—a
PSI 25+0.2 19+02—a 1.4+01-b 19+0.1—a
20:4n-6 PC 26.4 =11 22.6 + 0.5 109+ 0.4—a 20.0 £ 0.6—b
PE 21410 20.3 £0.3 8.0 = 0.5—a 16.7 = 1.0—b
PSI 341 +£1.2 272 +1.0—a 171 =£11—b 238 +1.7—c
20:5n-3 PC - — 7.5 *04—a -
PE - — 52 *+0.3—a —
PSI - — 1.7+ 02—a -
22:4n-6 PC 0.4 = 0.1 — - -
PE 1.5+ 0.1 05*0.1—a - -
PSI 0.9 = 0.1 - - -
22:5n-3 PC - — 1.4 +01—a -
PE 0.5 £ 0.1 — 28 *0.2—a -
PSI - — 2.7 *+01—a -
22:6n-3 PC 3.4 02 40 *02—a 123+ 0.4—Db 4.7 £ 0.4—c
PE 7.4 *05 83=*+05 224 +13—a 89*+05
PSI 2.0 £0.1 23+02 114 £04—a 3.5*04—Db
DBI PC 3.6 £0.2 32*01-a 39*02-b 45+ 0.2—cC
PE 41+02 3.8+ 0.1—a 46 *+0.2—b 4.8 +0.2—b
PSI 3.5 0.1 3.1x01—-a 3.6+02 32*01—-a

"Data (weight percent) are expressed as mean = SEM (n = 6).
Within a line, values without a common letter are significantly different from corn oil group at P < 0.05.

—: not detected. PC: phosphatidylcholine, PE: phosphatidylethanolamine, PSI: phosphatidylserine + phosphatidylinositol. DBI: double bond index =
2 (% unsaturated fatty acids X N° of unsaturations)/% SFA.
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of vitamin supplementR < 0.05). On thecontrary, the 200 e
intake of vitamin supplement lowered feed efficiency in this

group (F+ V) (P < 0.05). Theliver relative weight was

higher in animals fed H, compared with the group fed C. 150
Vitamin supplementation decreased this parameter in rats
fed O or F P < 0.05).

Rats were fed for 20 days to obtain a clear-cut effect of
dietary fats on liver PL compositiot?,although the PL fatty
acid composition has been shown to be modulated by the
diet even on a 1-week basi$.C intake induced higher
incorporation of 18:2n-6 and its metabolites, 20:4n-6 and
22:4n-6, into microsomal PLs compared to all other groups.
The increase of linoleic acid was significant in all PIBs
0.05), and 0f20:4n-6 in PSI P < 0.05). Compared with
corn oil feeding, O intake increased the levels of MUFA
18:1n-9 in PC and PSI, and 18:1n-7 in PC and PE<(
0.05). Asexpected, F intake induced an increase of n-3
long-chain 20:5, 22:5, and 22:6, and a reduction of 20:4n-6
level in the three PL fractions analyzeld € 0.05). On the
other hand, consumption of H resulted in elevation of the
18:1n-9 in PE P < 0.05). Thedouble bond index, DBI, or 500
2 (% unsaturated fatty acids N° of unsaturations)/% SFA,
was higher in the PC and PE fractions of rats fed H versus 400
C (P < 0.05).This result is not attributable to a high PUFA
content of hazelnut oil, but rather to an artifact because of
the high incorporation of SFA into microsomal PLs. The PC 300
fraction of rats fed H showed a SFA content of 338
0.5%, whereas the relative amount of PUFA in this PL was 200 +—
34.8+ 0.5%. As a consequence, in group fed H the DBI for *
PC was significantly higher] < 0.05)than the calculated 1004 o b b
values for C, O, and F group3dble 3. I

Retinol concentration of fish oil was 12..g/g. In |l ll% |.:r_
vegetable oils, retinol content was negligibleTocopherol 0 ! ;
concentrations of the dietary oils wergd/g): C, 60.5; O, F H
37.8; F, 6.8; and H, 6.2. As expected, after 20 days of
dietary treatment the microsomal retinol level was higher in ( Onon-supplemented  @supplemented l
the group fed FIP < 0.05). Meanwhile, thex-tocopherol ) _ .
content was higher in the group fed O, compared with all Figure 1 Microsomal content of retlnol.(top) and a-tocopherol (bqt-

. . tom) of liver microsomes of rats fed different oils, without or with
other grou_psl(—" < 0'05)'Aft_er the Ingestion of nonsupple- antioxidant vitamins supplement (d,l-a-tocopherylacetate + B-caro-
mented diets, no correlation was observed between thetene). C: com oil, O: olive oil, F: fish oil, H: hazelnut oil. All values are
a-tocopherol content of liver microsomes and their degree expressed as mean + SEM (n = 6). Bars with different letters differ
of unsaturation, calculated as the DEFIabIe 3 The intake significantly (P < 0.05). “P < 0.05 as compared with nonsupplemented
of vitamin supplement increased microsomal retinol level 9"
only in rats fed C+ V, while a-tocopherol concentrations
were higher in all supplemented groups consuming vegeta-antioxidant vitamins supplement on the composition of liver
ble oils (P < 0.05), and thegroup fed F+ V exhibited a microsomal PL fractions. As expected, a differential incor-
lower content of this vitaminR < 0.05) Figure 1). poration of fatty acids into liver microsomes induced by

Figures 2—4show the effect of the vitamin supplement dietary lipids was observed. The lack of incorporation of
intake on the main fatty acids composition of PC, PE, and short and medium-chain fatty acids into the microsomal
PSI, respectively, for each dietary treatment. In general membrane PLs has been widely obser¢eayhile long-
terms, a higher amount of MUFA was observed in rat liver chain PUFA species, namely 20:4, 22:4 and 22:6, are
microsomal PLs after the consumption of supplemented commonly found in thesn-2 position. The composition of
diets, mainly as 18:1n-9, with a compensatory reduction of liver microsomal PLs is determined by the molecular fatty
the amount of PUFA. However, each PL fraction exhibited acid species pattern of the initial synthesis and processes
a differential response. such as acyl remodelling, turnover, interconversion or

base-exchange between PL classes and the competition

between n-3 and n-6 PUFA for the same desatur&sés.
Discussion The 20:4n-6 content of liver microsomal PLs may be

considered as a pool available for the synthesis of bioactive
In the present study, we compared the effect of the intake of metabolite® which explains the relatively constant level
diets containing one of four different dietary oils and an observed of this PUFA in all groups fed vegetable ails,
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Figure2 Main fatty acids content of phosphatidylcholine in liver microsomes of rats fed different oils, without or with antioxidant vitamins supplement
(V: d,l-a-tocopherylacetate + B-carotene). C: corn ail, O: olive oil, F: fish oil, H: hazelnut oil. All values are expressed as mean + SEM (n = 6). *P <
0.05 as compared with nonsupplemented group.

taking into account that the dietary supply of the precursor, Taken indvidually, PE incorporated a higher amount of
18:2n-6, was lower in rats fed O and H compared with 22:6n-3 P < 0.05), whereas PC exhibited the highest
animals fed C Table ). On the other hand, the 20:4n-6 amounts of 18:2n-6 in all the PLs analyzde < 0.05).
content of the PL fractions in group fed F was 50—60% These results manifest that the incorporation of fatty
lower than the amount observed group fed C. This acids into microsomal PLs is a selective process. These
finding may be explained by the inhibition af6 andA5 observations are in accordance with Castuma and
desaturases induced by the high supply of n-3 PUFA Brennef’ and may be explained by specific differences
from F 26 in the acylation process on each individual?Pland the
All groups exhibited high levels of 18:0 and 20:4n-6 in functional roles they play into the membrane.

PSI, compared with other PL fraction® (< 0.05). This The lipid composition of liver microsomes influences the
may reflect the high proportion of the fraction of phospha- activity of xenobiotic-metabolizing enzymes, which is de-
tidylinositol into the mixture with phosphatidylserine (PSI). terminant of both the intensity and duration of the action of
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Figure 3 Main fatty acids content of phosphatidylethanolamine in liver microsomes of rats fed different oils, without or with antioxidant vitamins
supplement (V: d,l-a-tocopherylacetate + B-carotene). C: corn oil, O: olive oil, F: fish oil, H: hazelnut oil. All values are expressed as mean + SEM

(n = 6). *P < 0.05 as compared with nonsupplemented group.

these foreign compounds, which may become more or lessamount of antioxidant vitamins, such as the supplement
toxic after the biotransformation process. The effects of used, was given to prevent membrane damage through a
dietary lipids, mainly in the form of PUFA, on microsomal combination of the free radical trapping actioncofocoph-
functions are related with changes in the physicochemical erof® and the oxygen reactive species trapping effect of
properties of membranes, such as the fluidity of the lipid retinol*?

bilayer?® Additionally, the incorporation of highly unsatur- Although nonsupplemented groups exhibited similar
ated fatty acids in membranes augment their lability to a-tocopherol microsomal content, a different response after
oxidative stress and lipoperoxidation induced by free radi- vitamins supplement intake was observed: the elevation of
cals® The availability of PE and PS, synthesized via PL the concentration ofi-tocopherol was higher in G- V
base exchange, is a requisite for the activity of microsomal group (3.2 times), followed by the increase ir+tCV group
cytochrome P-450 metabolizing enzymes. At the same time, (2.8 times) and H+ V group (1.7 times). The low
both PLs are very sensitive to oxidative strésand a high a-tocopherol content observed in + V group reveals a
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Figure 4 Main fatty acids content of phosphatidylserine + phosphatidylinositol in liver microsomes of rats fed different oils, without or with antioxidant
vitamins supplement (V: d,l-a-tocopherylacetate + B-carotene). C: corn oil, O: olive oil, F: fish oil, H: hazelnut oil. All values are expressed as mean +
SEM (n = 6). P < 0.05 as compared with nonsupplemented group.

higher endogenous consumption of this antioxidant, which animals exhibited similar microsomal retinol values with or
additionally provides the membrane for its structural and without the addition of V, although Or V and F + V
functional stability>! The greater unsaturation of this mem- groups exhibited a slightly lower content. This reflects that
brane yielding less acceptability withitocopherol may also  the incorporation and uses of both antioxidant vitamins by
have contributed to this result. As a consequence, i ¥ liver microsomal membranes is also differential, and de-
group the liver microsomal content of the vitamin was pends on the type of fats that constitute the structure of the
similar, although slightly lower, to the nonsupplemented F lipid bilayer. It is noteworthy that microsomattocopherol
group. Besides, the vitamins supplement increased signifi- and retinol concentrations do not correlate with the whole liver
cantly the microsomal retinol content only in-€€V group, content of these vitamins (data not shown). As a consequence,
where the vitamin level was 2.3 times higher than the value it is not possible to observe a competing effect of these two
observed in the nonsupplemented C group (3420 ng/g vitamins in the liver, as proposed by Pellett et4lThis
liver versus 60+ 8 ng/g liver, respectively). All other explains the lack of correlation of our current results with
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those previously observed, under similar experimental con-
ditions, in rat plasma of rats fed the vitamins supplentént.
Dietary supplementation with antioxidant vitamins in-
duced slight modifications in the fatty acid profile of hepatic
microsomal PLs, revealing that the DBI of each PL series
tends to be conserved. Also, a tendency to the increase ofl1
the MUFA content of membranes was observed, mainly in
rats fed F, with a compensatory decrease of the PUFA. This
change may be attributed to a higher release of PUFA from 12
microsomal PLs in these animals, because of the higher
availability of these fatty acids, which have not undergone
lipoxidation (Figure 2. The increase of MUFA may also be
partly attributed to an interaction ef-tocopherol withA9
desaturase, as described by Fuhrmann and Saftfahp
observed an increase of MUFA of the n-9 series after 14
supplementing the diet of growing chicks with this vitamin.
However, an increase of 20:4n-6 has also been observed™®
after feeding rats with diets high in n-3 PUFA and vitamin
E supplementatioR’ 16
In summary, our data support the conclusion that, in spite
that the amount of certain fatty acids in some rat liver
microsomal PL fractions is not affected by the type of
dietary fat ingested, the fatty acid relative composition of
hepatic microsomal PLs is affected not only by the fatty 18
acid profile of the ingested oil but also by the intake of
antioxidant vitamins supplement. A significant meaning of
these results is the fact that the enzymatic systems associ-
ated with microsomes may be affected by the quality of the
fat consumed as well as the intake of vitamins supplement. 20
Taking into account the current growing demand for anti-
oxidant mixtures taken in the form of dietary supplements,
the results of this study represent an interesting challenge
from the biochemical, pharmacological, and toxicological 21
points of view.

17

22
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