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ABSTRACT

To observe the effect of dietary n6 linoleic acid, n6 gamma-linolenic acid and n3 alpha-
linolenic acid on plasma lipid composition and platelet aggregation, twenty college women
were divided into 4 groups and treated for 2wecks with experimental diets supplying fat
at 23% cal which were different only in fatty add composition. Dietary fat was corn 0il(CO)
as a source of n6 linoleic acid(LA), perilla 0il(PO) for n3 alpha-linolenic acddd(ALA) and
evening primrose o0il(EPO) for n6 gamma-linolenic acid(GLA).

Plasma cholesterol level was slightly decreased by PO(13.5g) but significantly increased
by equal amount of CO. However, there was similar hypocholesterolemic effect when double
amount of CO(27.0g), was supplemented. Therefore, total far unsaturation may be more
important factor for plasma cholesterol-lowering effect than the structure of fatty acid itself,
Plasma cholesterol level was not lowered by supplement of GLA in CO diet. There was
similar trend in hypotriglyceridemic effect by PO and CO as in plasma cholesterol. Plasma
TG level was rather increased but not significantly by GLA supplement to CO diet. Ovetall,
plasma lipid-lowering effect was greater by ALA than LA and GLA effect was not greater
than by LA. GLA supplement did not significantly improve lipid compositions to prevent
against CHD. There was no significant change both in fatty acid composition in platelet
and ADP-induced platelet aggregation by GLA supplement to corn oil diet and by ALA
in PO diet in young women,
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corn oil-coconut o0il(CO-I), corn oil

perilla oil-coconut 0il(PO) T, corn oil-
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T AL ZA8Y hemolysisE WA 817 A& &
& %49 tocopherol& F 8 A CO-1FANH =
hemolysis7t 238 ZAHUY ZE FAM F
94U WAt 9D ReE Bop(Table 2)
olm] WEF upe} o3 AP o)} Frl & 1o
copherololl ¥J3 3% A tocopherolol &7}
Hol A8 79 hemolysis7t ] F7F5A ol 4
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1. Plasma cholesterol® cholesteryl ester

Table 391 M A ¥ CO-IT# POTE ¥l e} 29
CO-IE4 Fd ALAL LAY POTAAE
o-linolenic acid® . =& corn oil# perilla oil &
g o A EARFAZAM hypocholesterolemic effect
7t & ALz ZIfH Qo ARAZ poT M
plasma total Chol¥e] 7% #4Hfoew, CEE
A9 Hst7t gt co-I1ZANME 233 plasma
Chol®°l 27%, CE %L 4% FAUA =
7HEIITh. Harris $%2¢] A cte] o8tH PUFAY
hypocholesterolemic effects n8AIWF n6A 2] A4
A A Fxd o FFe] olym, 9.8
Fo g HojAnte] F Bxaxd sdgcin
At n6Al PUFAS] thE&Q linoleic acide 18
2 27 olFZEE Zu Y w4, n3A
PUFAYl a-linolenic acide 8749 o)$@ &g 7}
Az Qe B AFANME CO-IT F B X3 T
Hg poTo & E¥3xs} o 1eulolnz B
E8t=0 2% hypocholesterolemic effect’} &
A ety S8 co-IEel HE ExHES) o
1.6W17} EA @ CO-IIT )4 = plasma Chol® CE
ol A2 12%9 9% Z4 YT wEkA

Table 2. Effects of dietary PUFA on hemolysis in
human subjects

Groups Before( %) After(%)
CO-1 45.6x 4.0 37.7+10.1
CO-I1 41.6x+11.6 89.6+ 10.4
PO 36.01 5.5 38.4% 9.9
EPC 38.8+ 8.G 421+ 13.8

Values are Meant SD of § sabjects.
All values are not significantly different.

Table 3. Effect of dietary PUFA on plasma lipids in healthy young women

CO-1
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EPO

PO

CO-11
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after belore after belore after before after

belore
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&

451,44 31.0°

481.3 L 55.6" 584.4+53.8 389.04 40,97 655.6+ 17.4 389.8+31.4% 5759+ 67.1

589.14 50.9

T L{mg/dl)

1224+ 19.2 107.74 5.1 12744+ 1.1 1181+ 11.8 1457+ 20.8 133.1+ 7.0

155.4+ 14.2*

1227+ 9.4

TC(mp/dD)

100.4£ 23 4% 7094153 647+ 7.0 75.1+12.4 7431 13.3 951+ 18.3 795+ 14.9

69.5+ 8.3

CE(mg/dl)

55.0£12.0 51.4+ 13.1 42,9+ 5.9* 537+ 11.0 44,94 11.7% 50,6+ 17.4 5351152

58.2+ 8.6

T

FC{mg/d)

169.0+ 18.9 153,54 20.0 168.7+ 9.3 152,34 20.7 1458+ 22.4 154.24+ 19.7

188.3% 40.5%

157.2:+ 34.7

TG{mg/dl}

139.3+ 22.9% 243.01 32.3 136.8+ 27.7% 341.7+ 7.9 118.3+ 16.1* 284.4+ 36.9 144,53+ 18.6%

281.1+ 55.4

P L{mg/dD

Values are Meant SD of 5 subjects.

TL ! Total lipid

TG ! Triglveeride PL : Phospholipid

FC : Free cholesierol

CE . Cholestervl esters

cholesterol

TC . Total

: significant at p=<*0.05 within the group by Student's t-test
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2 HYAdAME Harmis 59 ALNXNAE hypo-
cholesterolemic effectw X3z o3 H gL
Wetd Aoz AlgAEc =3 A e Exsg
E2 2438 A dolZ(co-11, PO, EPOT)Z H]
AFRL WE K94 glelx AF o} plasma
CholZ ¢F7~12% 22 X2 22 A AT} Nestel
$8ell ol#w PUFAE A TG A4S A
Ydeoz {23 VLDLES ZaAPoTA
DL AT 7} %olA hypocholesterolemic effect
g 7t42E4d n8 PUFAZ} VIDL #4E€ O &
HHez ANt st9ch 1HEE B o
TAME N EE 22 % T4 corn oildl Bl 5he
perilla 0il°] © 7§ hypocholesterolemic effect7t
AR, n8 ALAZ} n6 LA Bt B X2 0 hy-
pocholesterolemic effect® el AL Hef &
A7 Aol A8 Hez AlF )

=& n6 GLAY 9%F& ®7] 954 co-lI
7 EPOTE P2 HE W GLAE plasma CEE
% 16% ZFEAA L total Chol #dhs F 9%
2A A9 ZA FAel it 1HE=E Co-
0 Epo€ o HZFAAT plasma Cholg ¢
ZaAFAE 3t Meriked Ha3o) Mo} 7+
9] EPOZ} hypercholesterolemic #ApfA #3
Chol &%FS A3AZ ZANRH & AFMxE 2
Y3 ARE 71d SFoy HAZ AT o
Aol A EPO 5g/dayE 253t 9 & ZF com
oill Hl3} W ZE & hypocholesterolemic effect”}
g HAEe gdtt GE ZIAME linoleic
acid®] hypocholesterolemic effects ZTA| =7
T 3 L M99 228 hypocholesterolemic
effect® 71 87) A8 A= 3 B2 49 1AE
HHA ok Fcl. Horrobind Mankuo HI16)4]
98l @Ro]lE FAR FHE CLAS LA¥ T
oF 17081} 7% hypocholesterolemic effect® 7}
A3 ok, Aol A delta-6-desaturase’™ LA
E GLAR A@AI L, GLAY the tiAMHE <l
dihomo-y-linolenic acidZ % ¥ =% prostag-
landin(PG) E; series® arachidonic acid 23
A 5= PGEg series v+ 84 ] 28 anijthro-
mbotic effectét hypecholesterolemic effect?t Ao

3 FETH. 28y B A7) 9dH EPoFd)
Ae dPyol BoAdd Hste HAY ol
Chol%el =LA Z+A&8A%E Ftth. Kannel®® ol
938 EPOY hypocholesterolemic effecte 8%
Chol &) 190mg/dl ©1°3 Y o] ¥} o &4 %
EFRE 7IAE £ ARy 2 ol Beele
Bawst ivkn sk ® o8 Ruled st
¥ Chol #F0] 306mg/dl ¢]4Y wE= GLAS
hypocholesterolemic effect7} LA®] M]3 7008 Lt
Hrtz stk o7l oz Hel Chol Al
AAA GLAE EF Cholo]l & A%l A4
FELE FANAFUE ol FAHHgHA A&
Hol= & Chole AEA7|E ey Ade
gl ALz AtgEd. gata & d7dA gpo
T2 GLAZE B Chol$ ®¥FEd & st 9
Fd AL APANEAI A7 S Aoz 4
FHolg FAg7] oldd] o5 B4 Chol &
Fol 125~ 166mg/d2 BFFTolr] o] of
238 Zazt gNE Aer A4Ech

2. Plasma triglyceride

Chol®] &%} Zo] CO-IZ# POT-& H| 25t
B, CO-IF9 TG EF& com oil F9F 2357
% 20% 271 Hlew, poPAME & 10% T
4299t HTable 3). Initani®®d] 38 ¥H
Chol€ Fog PUFAY ¥ EXgxo] mztA
F2EVG 8% TGE PUFAY ¥X3x Hrje
Fog Al AA e B4 TE Ak b
A lipogenic enzyme? Aol AsHo] i
#ox sdct £ dFdM= co-17H POl
FAg 7154 Fol L dol= perilla oild] ¥l 3}
corn 0il¥} hypotriglyceridemic effec7t ¥ H o2
vtk a8y co-Iz A9 2¢] comn oild 2
Wz Fodstda A & EXIEE pord
2A 243 £ A7 vF fA4L gy
POTH 2 F (% 9%)e2 B4t v
A ojpz22 Az Hol ¥F Tox EF T
g Ae §FE 2 gEviE B F fYvh
Saynor §3¢l $18 W EPAE 1 E#9 Tz
o3t ZhelMel TG B4 E F4AA A3& ¥

— 482 —



e A

B9 TGE Z&AAYL B9, 284 poz e
ALAZ AW fA At o] 228 EPAS DHAZ
AEHEd o] A$olx ALAZL WzA Epaz
Aol o] folA AF H}Q} 22 71A o8
Y TCE H&NAE M5 4E lonz Yoz
ALAStH EPA7} ZH A TG -rr%""ﬂ oJgA sl
=4 o B& 437 gy

#& CO-IITH EPOTS HlAs BW co-
I e plasma TG¥e) oF 9% 4= Clas
EPOTAN = 2818 6% BE 27152} Me-
viked] Bu3Vo] oabd sAYold HEAEL
ZaA 7 E 2ol g & 2 hypertriglyceridernic &2}
9ol Al 8575 <t EPOZ dg/day TS w %
TG7t °F 38mg/dl A= Z7tEUntz Sk wat
Michihiro®] B8] 2] 5ld # 2 2T LE o
FTAAE n6 LATF EEF safflower oil 1.88g/
days, & #7olAE EPO 1.84g/day S 53¢
27t B RS o safflower 0il 28] €% TG e
122mg/dIQ] ¥ o] EPOT A& oJ R} & 150
mg/dlge] #FHUTE o)) AFE ulel o)
EPO® GLAE hypercholesterolemic & zko] A=
23 CholF & Za 7= Fal A EAdeE g o}
AT oM 2ol Ao E a2 hy-
pocholesterolemic® E 7= B 57} giin}. o] o
HEte GLAE A% § AN 8% TG gk
238 F7FE oM, on] MnH Ao 7o)
hypertriglyceridemic At % 83 TGS A3
717 2R a2ieg FAeleA Epod] o 3
YEERAZE O F s} QA s+w
222 hypolipidemic effectel]l 23487 B oi=
GLAZ®H ¥4 € prostaglandin 9] 12 7=
of 9% RAe] obdst AlgdHe,

§. Plasma total lipid

& AT B9 toral lipidE free fatty acidZ
A1& Chol, CE, TG, PLe] ¥ dujsin, mE
AN 29 AA B AD o)k 47 BTt
high PUFA o1& 18}3] & mf PUFA7} hypoli-
pidemic effect7} Aths 15189108 o 3]st}
gy ols 4e YojA ¥R PLA 44~53%

FHA - ol E - HEA

FBUA Zagd vE, TGYW Chole =LA
T4aIIA e AoT Ro} pE T A9 total
lipide] fae F2 pLo] 88 FAom & £ g
=3

4. Lipoprotein pattern® 532z 4

Table 4°] lipoprotein pattern®] 4 VLDL( %) ¢]
T ZE FIA dA4gel g LpL(%)e
CO-ITlMT 238 7180 n aE A ZA
T A ¥REA A (~8% AE) FAHJO
U4 #F94e g HpL(%)e B2 coaR
drMe FLEJT, D2 FIMNE ZFrhHo
LDL/HDL ¥]€°] CO-ITZNA = Z718 91
TAAE F2EPgoy fo4o] gAr) W2
CHD “¥5de daly A3 4% glon LA,
ALA, GLA 59 EXFXi 250 lﬂrEJr lipop-

=

rotein pattern®] FE ¢ 8o o}

PR E COIFANT daA vs eﬂtd
L5 & BExsixe AN 9L A

Tl -} Table 59 lipoprotein®] #8H4 24 &
AEs HW CO-IIF9 VLDL fracion® TG Einc'd
(%)%ho] Fol43lA ZAHYD T2 BE Fq)
ME 94 A2 POTANE ZAFYC
® EPOTANE F7tHn 9#Ael e o
2t oln] AFE A 2] plasma Chol FELE
CO-ITANAMT FAA80A 274597 g e
TAME Z2E 39 2o] Table 49 LDL(%)
¥t Table 59] LDL fraction®) Chol %¥(%)< CO-
IZAAT ZHEUT GERJNE 25 ze
TELE T4F AFIU. HDL F(%)e &
g4-e oy co1ZAN T Bastgon, o}
HA 3TANE F715E A Fo)UTH(Table 4).
£ HDLfractiond apoprotein £2(%)L B E
oA M87k @it (Table 5). 288 CHD o
WE 98 M= B2 HDLchol o]z, LDL-
chol& W3 Holay Awe A7 gz
AT, B dFdME $949E Wae B3
A 2ok e d{Table 4), CO-IT T PO ¥ L5}
W, 0 F 7Y FolFL poTY ol Aury
T EIAEE CO-ITY HH o 1697} Hiw),
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POT A= HDL ¥(%)°] F7183 co-17°l
Ne 24 stgent 22 BIXSER FAF CO-
NENAE POTH AY 22 FEIAT. &l
Aarel & EXHEE Chol ¥ olgt HDL
(%)= 4dFL nAXNE 2&c} ALY Rana-
jitd) Bl gstd B2Xwrl ¥ PUFAE
AFHA old) weg} HDLF Y PLY EXIET) =
o}#, HDLe] B$ 22 Chold& HHT & YA
g1 9t E Castelli®h Gordon®®¢] B 19|
o1& W LDL-chole] £-& A= HDL-chold
CHD Wigh ¥ S &o] A A, o]
u}gl HDLZ LDL ZZhe) Ao 'Fx Heks= HDLY
& LDLY H o] FHANTY AYEE e
WeH © F83ths Bux i

g CO-IIZH EPOTS ¥ sted] 9, IDL
F(B)E FF B FFELR G LAY ¥,
HDL %¥(%)& Cco-NTANE 7%, EPOT-INA €
19% @ F7Fth 18 f 9498 el th(Table
4). T2 UAA 2olF9 LA ALAS ol
A9 W%3E nAHH B @ EPOTAA HDL ¥
(%)e] B 2718 AL GLAY FF &0z Al
2 ¥}, Michihiro®] B 1384 81518 2ol A saff-
lower oil 1.88g/day2 557 §9%& "+ HDL-
chol F(%)°] 19.4% 7t =Hl EPO 1.84g/dayS
Fog Folds olBtd B & 422% ol
Gordon® Castelli?] 4o whe}, B T oA
X LDL/HDLS ¥l &2 73] 2ot b fredle
Wste FEEA A coT e AYF e
ZolA Hhste AFol ANTH oF 53
EPOT AN 7+ Bol A4yt (Table 4). 9l
Aoz Hot e 9o EPOE 3 F Chol
ko] ZAaode Z 277} QAAY, dAFge s
LDL/HDL H)&o] Z+AHPe8E CHD o #d
37 gdie 2 4 g

5, Plasma$} platelers} A4t =4

Plasma®] A4k 248 45 ¥ H(Table 6) B
E ToA c13:2&8 FeAdUdE ¥WHE HolA
Z3on co-1T A= €20 © 4(arachidonic acid)
o} c22:19) K% FHHJIA FAHEAL,
C20: 4/C20 5 ¥ &0l o} o4& YA

wa A

J8Y LAY ol R & co-NFdda= ol
224348 A2 F UAL 18194 C20 2
 HYHUA BAPT C18:3+20 118 F7}
HA 8 POoT M= C18 1 3(ALA) T o)
EFdedx o Ay e foAdgie dslst
fden co0:29 €22 14 ol FAFUA F
7HERen, #94-& dAAT ALAY & o
ARAFE QT €20 1 59 €22 [ 69 ol HREA €20 4
/C20 © 5 H]&o] 97t 4B Aot EPOT A=
A BE AT 2444 F94830e Wsvt
fAd et

IHEE A Age utet ol 4E FF
PUFAE & & plasma X ¥4t Zhztel] gl A=
7o dslrt AR HAHez E e &
Hakt ge™ n3A ANA9 c20 59 neAl
Hukatel €20 149 HEE COITE AYsn=
Z ¥E7 itk wEka] 4ol FoF pla
smad] AW ZAo Z HIAE Frde 4
717 257 U &AL, 2 wide] Aoz A
ol 4F vz FoE A4 TF4 W pla-
sma A 244 o & A3 A€ FE A
AR g A 43 Chomeostasis) € F2] 317
A5t Ao Aol &% 2o /Y A
e 9 v dasEe 713 floM oFY
F¢tell olv] H-&o] Hoj plasma A4 E4 o
o A HR3A FASA 2 Aoz 7138
TE 1, E t2F 5% 7159 o] A
27 WE FHdE FAovt (RS EEE
Qi Bt & o] Auhit 2N A FojE2E AL
LAY /%ol & CO-I, CO-II, EPOTY ¥
7ol F pUFA %¥(%) 4 ¥ 3o pOF Y % PUFA
FE& 18 Fo F FoHUA FAEHAT
ALAE Xt AAe EESErF 2509 BE
223t Z 9 marginal & F& 2 rtocopherol-&
Fojsty dda ZZJA PUFAY tocopherol
Zo #Fte] AAS i A7 gk £

Platelet® 41 =(Table 7) EPOT o A T C18 : 27}
ol Een, €20 4= POTTHE AT
OE oA B A& VIR oY RE FAA
fe) gl AolE B 4 YL, €20 - 59 €22 ¢
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Linoleic, r-Linolenic, a-Linolenic Acid®} % Xdx4 ¥ d4% 23uhe

6= POT M E 5718 RE 7)o fa43 &
F £ AT o1 ol Ao g Ak
24 & sample TE7 1 227} a7 Bg
FAMS FolH7] FERon, &= F AW44
Fel of 30% AEE I8 FRe /Bom 9537
Fo 8 A& plasmat} platelery) A2t 24 &

a7t giich

6. Plateler &4 3%

Aol & RS EA arachidonic acidol 28 A

=4 platelet -3¢ MHE ol A= B
FHA EPOr) T thrombind] 9% &
Aol s Fdtgo] QA Te
ADPS} collageno] 9% $3uHg£& Mo o
FE FAAES 9 ZAHATE nals g,
Aolg) 1A %2 AR WolA I EPA %ol EolA
w2} platelec®] phospholipid & EPAS ¢ 0]
F7FE 2 Wb o] arachidonic acid %o} 7+ %o
ARHeR FHWNGol Yolmrta g ot o
= th2A ADPH collagenoll &F platelet &
W82 plarclet phospholipid®] fatty acid Z4
HE #A QNTE RIE QAT B 47
Ao e platelet - HW-E-L CO-129 A9}
iIs RE FAM 71§ F49F 24500 (Table
8). o)W Akie] FHgGE BAZ APty
EEHE} & FoMe BF S3Nlgo] A
57 AAT subjecr FEZF YR i?}%-ﬂﬂ
A EAH o3& RolE & QAT =
F#Fol 52 CO-1l, EPOFL POT o) 1] %%1
wgol & AL VAR platelet A I 2

Tabie 8. Effects of dietary PUFA on platelet aggre-

gation in human subjects

Groups Before( %) Afer(%)

CO-I 22,5+ 7.9(4)  20.5419.9(4)
CO-T1 60.5+ 38.5(3)  20.1+ 18.7(3)
PO 68.9%89.9(4)  40.2+ 42.5(4)
EPO 60.3+44.0(8)  40.1+ 38.5(3)

Values are Meant SD.
() : Number of subjects
All values are not significantly different.

Aol % Ao)7k gAY A A(Table 7) S NS

A= Zo)7t fAdch

Z =

A7AME AR 20WL HFLZ n6A
4+l linoleic acid 9 gamma-linolenic acid, n3
o-linolenic acid7} 49 AAx43 d43
SHYSY WY Y FE vAEA vz 7t
o & & 48 9}

Corn oil®} perilla 0il9) hypacholcsterolemic ef-
fecc® Y8 E PO A&A FIAUA A
A= ggtov cod s E 38 £
F7tE ek 22y PO P 28z coB
FARS A 9T A YT APt pad]
H13l ALAZF & hypocholesterolemic effect7t
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