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The Effect of n-3 Polyunsaturated Fatty Acid Intakes on the Fatty
Acid Compositions in the Lipid Fractions of Plasma and Erythrocytes

Terue KAWABATA, Tomoko HIRAYAMA, Mayuko OOKOSHI,
Kyoko OOTSUKA, Azusa OKUYAMA and Kyoko HASEGAWA

The intake of n-3 series polyunsaturated fatty acids (PUFA) significantly alters the fatty acid
(FA) compositions of blood and tissue phospholipids. In this study, we examined the effect of
the intake of dietary n-3 PUFA as @ -linolenic acid (LNA),
docosahexaenoic acid (DHA) on the FA compositions in the lipid fractions of plasma and

eicosapentaenoic acid (EPA) and

erythrocyte in free-living young female subjects. Thirty young women with a mean age of 19.8 y
(range, 18~21 vy) participated in the present study. We examined daily dietary FA intakes over
7 consecutive days, quantitatively analyzing samples of the meals consumed by each subject. In
the morning following the last day of the 7-day survey, fasting blood samples were collected, and
we analyzed the FA compositions of plasma triglyceride, cholesteryl esters and phospholipids and
erythrocyte phospholipids. The means (£S.D.) for 7 days of =n-3 PUFA intake were 1,256+562
mg/day, 876 +£462 mg/day of LNA, 123+173 mg/day of EPA, and 199+ 121 mg/day of DHA.
The mean consumption of EPA was positive and significantly associated with the composition
of EPA in all fractions of plasma and erythrocytes. The mean consumption of DHA was
positively associated with the composition of DHA in plasma triglyceride (r=0.665, P<(0.001) and
phospholipids (r=0.400, P<{0.05), but was not significantly associated in plasma cholesteryl esters
and erythrocyte phospholipids. Moreover, we found that LNA intake was significantly related
to the composition of LNA in plasma triglyceride (r=0.486, P<0.01), whereas it was not related
to the compositions of LNA and n-3 long chain PUFA such as EPA and DHA in plasma
cholesteryl esters, phospholipids and erythrocyte phospholipids.

These observations suggest that the extent of the compositions of n-3 long chain PUFA in
plasma and erythrocyte fat fractions clearly differ depending on the type of dietary n-3 PUFA

among free-living subjects.
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Table 1. The means+S8.D. for 7 days of individual n-6 and n-3 PUFA intakes (adjusted by fat intake) and
correlations with LNA, EPA, DPA and DHA intakes in subjects® b)

Mean+S.D.

Spearman correlation

dietary LNA

dietary EPA  dietary DPA  dietary DHA

Dietary fatty acid intakes (mg/day)

X SFA 12,193+5,333 —0.271
ZMUFA 14,274+6,298 0.297
Y PUFA 7,990+3,083

2n-6 PUFA 6,693 £2,680

18:2n-6 (LA) 6,525£2,642

18:3n-6 (GLA) 23135 0.079
20:3n-6 (DGLA) 2719 0.145
20:4n-6 (AA) 98 +32 0.217
Zn-3 PUFA 1,256 4562

18:3n-3 (LNA) 8761462

20:5n-3 (EPA) 123+173

22:5n-3 (DPA) 50431
22:6n-3 (DHA) 199+121
> n-6/%n-3 ratio 5.67+1.57 —0.308

0.785 ***
0.643 ***
0.627 ***

0.801 ***

—0.109 0.228 —0.137
0.063 0.007 0.143
0.097 —0.072 0.150

—0.069 —0.150 0.039

—0.118 —0.200 —0.007
0.277 0.196 0.372 *
0.211 0.387 * 0.151
0.466 ** 0.327 0.503 **
0.644 *** 0.337 0.583 ***
0.169 —0.010 0.093

- 0.749 *** 0.831 ***
— - 0.490 **
—0.762 ***  —0.463 ** —0.618 ***

a) #p<0.05 F*p<0.01  **¥*p<0.001

b) Abbreviations: SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated

fatty acids; LA, linoleic acid; GLA, gamma-linolenic acid; DGLA, dihomo-gamma-linolenic acid; AA,

arachidonic acid; LNA, @ -linolenic acid; EPA, eicosapentaenoic acid; DPA, docosapentaenoic acid; DHA,

docosahexaenoic acid.

6. &

MEFOEHERERER, | HaliceaEdhols
BB EZERD, Iz 7 bz Toth L7z, %
OEMEOEEZERD, | HY7Z0 OIRHERERE
(mgB) &L TELE, miES KUK REREZ
RIEMBEICHTEESE (wtk%) L TERLAE, T
FINF—-HHEIIEFHEL TR Sasaki 519 O HE
LEYBIUEERE S HWTEHL 72,

#FEISHEE B A & LNA, EPA, RO X2y T
i (DPA) BLUDHAEBRE, 3/k1b5, BRANER
oA EMOMRIIA Y Y < OIEMHEEE AW, &
512, LNA, EPA, DPA B X U'DHA BHE &g+ O
JERFEEAMEL & DBRICDWTH A Y < > DNEfHHR Z
W, a8, RFEFOIEERIBHEREICHE M
L TWEZEMS, BEFBNERAMYSZD THED L,
BB 2 kD -, TRTOMMTHERIL, AEKES %
KiGEARAERTD EHEL .

= R

MEHVHDOHFEDOTHME (FEHERA) 13160+5
cm, {KEZ54.3+6.6kg, BMI 3212427 TH - 7=,
Sasaki 5 '8 @ Bl N EMBBUEEREN 5> O TR )L F—
BEHEOEE (LEERZE) 13 1641 £469kcal, FEH]
KB IREBHEIZ45.31+14.3¢ TH o /=,

SHREOPSIHEHBIED 1 [ %72 D Yl & (R,
BLUENS OB B IR & LNA, EPA, DPAB X
U'DHAHIE, T/4b5, BENENESAFEHDMHE
B{& %k % Table 112" L7, n-3 % PUFA ORBIE

DT ME (HEHERZ) 131,2561562mg TH D, 25
LNA 876 +£462mg, EPA 123+ 173mg, DPA 50+ 31 mg,
DHA 199+ 12Ilmg TH o /=, 728, SEBML LWRE
D n-6,/n-3 & PUFA [l 5.67£1.57 TH o 7=,

LNA f#BHE|Z PUFA, n-6 R PUFA, U /—)L#E (LA),
n-3 ZPUFAHEEEHEDFEME (PUFA, r=0.785;
p<0.001, n-6 & PUFA, r=0.643; p<0.001, LA, r=
0.627; p<0.001, n-3% PUFA, 0.801; p<0.001) 7A3z¥
BH5N. Thbb, LNABREODOZWHATIE, PUFA,
n-6 % PUFA, LA, n-3 % PUFAEREH LW\ I EAUR
Nz, —Jf, EPABREIIDPABRELHFEDILMH
B (r=0.749; p<{0.001) 7%, DHABRE  HEEDIE
HHES (r=0.831; p<0.001) A SN, 51T, DPA
i E S DHABREZSIIAEEDEMBE (r=0.490; p<
0.01) DNz, EPABIUDHAEREIL n3 &
PUFA {811 & FAE (EPA, r=0.644; p<0.001, DHA,
r=0.583; p<{0.001) 7%, n-6 RPUFATHB7 TF K>
e (AA) BIEEHIEME (EPA, r=0.466; p<0.01,
DHA, r=0.503; p<{0.01) & 5N/=, n-6,n-3 [LEF
BEMA 57~ D3 EPA, DPA, DHA BEE TH D, LNA
BHE S IIHEERMBEIIEED s ah o7z,

Mg EfERs, 2L AFa—L T A7), U UIEEB
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R U7z, MR MIEN., JV X5 o=V A7), U
CHEE, RERIE ) S IEEE S O LNA O D SH &
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+0.64, 1.51+£0.76, 1.34-0.80%, DHA O 5 5 E| 41



26

Table 2. Fatty acid compositions of plasma triglycerol, cholesteryl esters and phospholipids

and erythrocyte phospholipids® b)

(%)
- Plasma Erythrocyte
Triglycerol ~ Cholesteryl esters Phospholipids Phospholipids
X SFA 31.9+3.7 16.3+4.1 46.8+1.8 50.6 6.5
ZMUFA 42.2+4.7 20.7+1.5 13.8%1.1 19.31+2.6
2 PUFA 25.9+3.3 63.014.3 394415 30.0+5.3
Zn-6 PUFA 22.2+2.1 60.1+4.7 309+1.9 21.7+3.8
18:2n-6 (LA) 20.6%+2.13 52.8+4.9 20.0+2.3 8.17+£1.3
18:3n-6 (GLA) 0.18+0.18 0.30+0.14 0.0140.03 tr
20:3n-6 (DGLA) 0.09+£0.12 0.46+0.15 1.49+0.3 1.08+0.25
20:4n-6 (AA) 1.334+0.40 6.52+1.19 9.16 £ 1.10 10.414+2.43
22:4n-6 tr 0.01£0.06 0.2010.09 1.92+£0.76
Zn-3 PUFA 3.6612.53 2.85+1.19 8.25+1.42 7.77+£2.35
18:3n-3 (LNA) 1.13£0.39 0.48+0.16 0.1740.09 0.03+0.14
20:5n-3 (EPA) 0.45+0.59 1.25+0.64 1.51+0.76 1.34+0.80
22:5n-3 (DPA) tr tr 0.76 £0.11 tr
22:6n-3 (DHA) 2.07+1.94 1.124+0.69 5.78+0.80 6.37£1.86

a) All values are expressed as the mean+S.D.

b) Abbreviations: SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated

fatty acids; LA, linoleic acid; GLA, gamma-linolenic acid; DGLA, dihomo-gamma-linolenic acid; AA,

arachidonic acid; LNA, @ -linolenic acid; EPA, eicosapentaenoic acid; DPA, docosapentaenoic acid; DHA,

docosahexaenoic acid.

FNFN2.07+1.94, 1.12+0.69, 5.78+0.80, 6.37+1.86
% TH-o7z, DPAIZME Y > I E M 7 H1Z 0.76 £0.11
% DEIGTZ o720, OB BEIH120.01% R
THoTlz,
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H, RIMEREY 2 IEE T D EPA O ED 584G &2 NE
NEMERSH > (AVATO—=)VT ATV r=0.749;
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p<0.05) BHo7M, MPEIL A 57OV T A5V &
FRIMERKE Y > fg& s O DHA O 59 254 &1L, st
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EPA BHE & i o EPAS 200 1) 8R4y diz 5
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ISHBILERD SNsino /2 (Table 3BM), ZNET
DHA g & MiEHh O DHAY, 1L XF0— )L T AF
JVE Sy DHA®, U B85 H DHA 229 @ ) 2 E|
HFLEDIEMBENRENZBMEILZ<BHENS, LL,
SEORFENFAEDOEBRER T EPABRICHNRT,
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Table 3. Correlations of the atty acid compositions of plasma triglycerol, cholesteryl esters and
phospholipids and erythrocyte phospholipids with LNA, EPA, DPA and DHA intakes in

subjects® ®)

Spearman correlation

dietary LNA

dietary EPA

dietary DPA dietary DHA

Plasma triglyceride

n-6 PUFA
LA 0.482 ** —0.199 —0.301 —0.217
GLA 0.087 —0.299 —0.090 —0.307
DGLA 0.174 —0.198 0.050 —0.257
AA —0.137 0.521 ** 0.452 * 0.558 **
n-3 PUFA
LNA 0.486 ** —0.133 —0.233 —0.340
EPA 0.231 0.753 *** 0.427 * 0.583 ***
DHA 0.186 0.772 **x* 0.529 ** 0.665 ***
Plasma cholesteryl esters
n-6 PUFA
LA 0.105 —0.054 0.188 —0.167
GLA 0.312 —0.168 0.141 —0.078
DGLA 0.052 —0.278 —0.224 —0.169
AA —0.032 0.202 0.230 0.312
n-3 PUFA
LNA —0.062 0.203 0.238 0.039
EPA —0.058 0.749 *%** 0.702 *** 0.610 ***
DHA —0.047 0.379 * 0.363 * 0.333
Plasma phospholipids
n-6 PUFA
LA 0.096 —0.333 —0.179 —0.351
DGLA 0.392 * —0.322 —0.123 —0.309
AA 0.213 0.142 0.106 0.271
n-3 PUFA
LNA 0.078 —0.217 —0.003 —0.414 *
EPA 0.072 0.815 *** 0.635 *** 0.695 *3**
DPA —0.018 0.430 * 0.116 0.229
DHA —0.122 0.391 * 0.048 0.400 *
Erythrocyte phospholipids
n-6 PUFA
LA 0.187 —0.150 —0.035 —0.210
DGLA 0.410 * —0.077 0.028 —0.150
AA 0.087 —0.160 —0.148 0.026
n-3 PUFA
EPA 0.214 0.526 *3* 0.522 ** 0.360
DHA 0.214 0.351 0.158 0.343
a) ¥p<0.05 **p<0.01 ***p<0.001

b) Abbreviations: PUFA, polyunsaturated fatty acids; LA, linoleic acid; GLA, gamma-linolenic
acid; DGLA, dihomo-gamma-linolenic acid; AA, arachidonic acid; LNA, @-linolenic acid; EPA,

eicosapentaenoic acid; DPA, docosapentaenoic acid; DHA, docosahexaenoic acid.

E I O EPA O 5D 5EG & ORICIEAHBEAED 5
N5H0OD, DHA O L0 5EEICIZHEEITA S Nah-o
frEEwE L TS, Kuriki 520 |2 DHA BHE & i i
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I 517, MERENOR D AARIEKICIE, EPA & DHA
B TEWAIH 5315, Subbaiah & 1V {34 ERE I fihm
5 L7z EPA, DHA %5t 6g, 28HRI¥ 5L/ &
%, MiEHRIc 552 EPADQEEIT 7 HURNIZE—7 &

7o 7273, DHA QO#[&1E 3 MR A CHINUEET 2 Z

E&R L7z, £/z, EPA BLUDHA Of5EE 47~ DHL
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DLEENELE> TS (Table 2 8H), DHA I3
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1 ZH), EPA, DHA & & 4T+ n-6 R PUFA T
5 AADEDBHEE EORITHHEISTE > THENRS
/= (Table 3), —7, AFFOLNABRENEZ 5
L, FAKFIZ n6 RAPUFA TH S LABEREOHEMD A5
1 (Table 1 ), LNABRE S MTEFOLAD D
LEIE & OBITIZP IR HE S OA TIEOHBES R SN
7% (Table 3), ZDLDIZ, n-6 & PUFAERR & n-3
ZPUFAEREITHEFORERIIBVW TR INGME
HEFFICHBE L BWaR S BRI Y, - T, KRN
D n-6 & n-3 2 PUFA O D ABDEREIT T 2 HE A,
THITBIERANTE I BIMEHIIDNWTIE, BEFEOHT
OEWOEBIEZ '5EEL DORH L Thuhiithit
mHIRWEEEEZ 5,

LLEX D, EPABIEITWT N OIEE E 75 D EPA
DO DHEG EMNFHEBEZRL 2, DHA BREZ M
sEhERSTE & D IS @ DHA @ 59 554 S FEHIBE %

ARUZED, ML X5 O0—)V T AT7)L EFFRmERREEY >
HEE O DHA @ 5 2518 & OIS HBERRIZEED 5
Moz, ZOZELD, EPA & DHA Tl DER
BE MRS D 5D HEE & OFHBIBZRIZENDEED BN
oo £, INABRES ML X5 0—)LB LU0
# LR MERIE Y DS O LNA O 5D 58|18, X512,
TNTOIREBDICHBIT S n-3 % LCPUFA O 55 5 E|
& & DOHBERRIZEED SN0 Tz, AW, BHED
RAEEDEHBEEBIL XIVNTORNTH o720, BFE
M5 n-3 RPUFA ZEBIT S Z LIk > Tk T D&
FEE 73 D AR B AL R A DRI D5 5 T Bz > T
DT ENREEI N,

L2 #

FELZWHI0LOEE T AEOEERETOEIIRE
ZERUL, KT OSIBEE S OISR 5 2 5 &
EIZDOWTHREL 7=,

1. MEFEDn3 ZFPUFARBIED | HY4/20 DY

il (EEAERZE) 131,256 £562mg TH D, 55 LNA

876 +462mg, EPA 123 +173mg, DPA 50 + 31mg,

DHA 199+ 121mg TH > 7=,

2. EPABREIIWVWTNOBEE /7O EPADLEH 5
H G ERMWIEMB 28 Lz, DHA BRE it
Jefifi &V BB O DHA O 5 554 & FHE R
U=y, mET L X70—)V T A5 )V ERIMERE Y >
NeE @ DHA O 5 ® 585 & ORI ARBBRIZ R
HoNeno /-, EPA & DHA T FOBRE & Mk
h DD SEE & OHBEBRIGEVITRD STz,

3. LNAOBRERZMEHEEHFOLNAD ED S
BEEEMBEERLED, MFIL AT O0—-ITXF
b, MEEEFRIMERIEY > B DO LNA, BEUTFT T
DB/ H D n-3 % LCPUFA @ 50 5 E]| 4 & DA
BABIfRIZ A B Nah o =,
by, AARIE, BEOBETOIBITEERL X

VN TORAMTH > 45, BEM S n3 % PUFA % IR

T B LT Lo Tl#RH D& AR 5 O fE I KLk~ D
HENPHSNCRIZ S TWBD LRI N,

B

ARFAEMREICH D, FHRELL TSN T
FLERT T TOHRNBHBELDTET,

3B, ARRETIZTREBRFEFHEZEXORRE
BTfTok. Fiz, BFERY > M) —HKREHt0FKR
oEE TIiTo /=
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