B %8 g 3k24(5) :420~430, 1991
Korean ] Nutrition 24(5) . 420~430, 1991

29 oAl n6 % n3 BE8 Agate] el
BFAA A A A E G
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ABSTRACT

To compare the hypolipidemic effects of n6 linoleic acid. n3 a-linolenic acid and n3
eicosapentaenoic acid in rats fed high carbohydrate(70% Cal) diet. male Sprague Dawley
rats were fed different experimental diets for 6 weeks. which were different only in fatty
acid composition. The dietary fats were beef tallow(BT) as a source of saturated fatty acid
(SFA). corn 0il(CO) for n6 linoleic acid(LA). perilla 0il(PO) for n3 a-linolenic acid(LL)
and fish oil(FO) for n3 eicosapentaenoic acid(EPA) and docosahexaenoic acid
(DHA).

Plasma total cholesterol(Chol) level was increased by n6 LA but decreased by n3 LL
and n3 EPA and most effectively reduced by n3 EPA. HDL-Chol level was raised by n6
LA. but there was no significant change in HDL-Chol levels by n3 LL and was lowered
by n3 EPA. Plasma TG level was reduced by n6 LA, but lipogenesis in liver was not affected
by n6 LA. However. plasma TG level was lowered by n3 LL and EPA. Both lipogenic
enzyme activity and liver TG level were also decreased by n3 PUFA. The relative proportions
of TG in VLDL was significantly lowered by n3 EPA. but the proportions of Apo B in
VLDL was not changed by n3 EPA.

Overall. the hypolipidemic effect was in the order of EPA+DHA(n3)>LL(n3)>LA(n6)
and fish oil and perilla oil rich in n3 PUFA may have important nutritional applications
in the prevention and treatment of hypertriglyceridemia.
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M =

# 2 £ A3} =(atherosclerosis) 2 #4594
22 A (coronary heart disease ; CHD)F 2 &
F71A Aol A& F7HEA U] oldl W
iz deto] AAE 2 AE T g1k, Hypercholes-
terolemia, hypertriglyceridemia ¥ hyperlipopro-
teinemias A AtAle] ¥ 43= CHD 24 2]
A8 AAEA Fasoe Aol Fglol AHHA
om2d wE ¥ ol A P/S rato}
=2 2lo]9 hypolipidemic effecto} #3le] §2
Ba7t Q). AEAAE F2 A 43

= corn o0il#} safflower oilol] €} 3Hf-# linoleic
acid(LA, C18: 2, n6) 7} w - F QA% ko,
#Z o Eskimos¢l E0] Bo] & uithg & o
8§ ©o] Q& eicosapentaenoic acid(EPA, C20 !
5, n3) ¢} docosahexaenoic acid(DHA, C22 : 6, n3)
7} @ A3} thrombotic disease2] 8w =A] o
#odsts Aol GHA ol B A7vt B
A& 3 glon, E35] EPAS DHA| 2] & hypo-
lipidemic effecty= A7<lel vls) nAEF &2
A A B% F815te] CHD ool & A%e] =
Azoz gFdn oD 3 vt Me o
zxrE a3 4o]Z 23} hypertiglyceridemiar}
wo corn oil#} soybean oil 59 2&4 7§
mu} o}zl n3 a-linolenic acid(LL, C18 : 3, n3) 7}
B gad £7159 HAE A zed B
£29] LLE Aol A EPAS DHAR thALE 1 o]
#A3h v AE obF BA oV, E7Ee
2 ¥ 35 xurate] hako] &1 cholesterol(Chol) o]
Qg wmu ozt FiAEQ BEIETL Yol =
Aol Ao offrol §Hf¥ EPASL DHA ¥H&2
hypolipidemic effect® WEbE Ao 2 7ljdt.
3H Ao] xuake] hypolipidemic effecti= 2] o]
Aupe] Fakol uwiebd o2 ol FLFAHHT 4
olA o] 40%U H& AT fFEIVISE gd

AN E ARAAE RAT 1D o2

Q13 hypertriglyceridemiaz} 432 %] Fa 9
dez ARH@ Y.

ageg B dFdMe doAgg 3 dF
10% 2 %433 n6 LAY 22 corn oil, n3 LL
99 22 perilla oil, n3 EPA+DHA §92.2 fish
oil& AFL3td n62t n3 A HH4te] hypolipidemic
effecte] B3+ 71A-& v wstazt 34
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A% 17398 Sprague Dawley®E 37 100
gl & A Fd whad @3 (randomized block de-
sign)o]l 28] 5T Uyl APHolE 653
ad libiumo. 2 F33lgth. A8 2ol Table 1
oMo} o] F A&FF DA 20%, ALE 10%,
Fd 70%2 FHE 1FE HolE FTFIIUT
Aol AwE 3} Aate] FYo R beef tallow
(BT)E 583 & BT+, n6 LA Y2 & corn
oilg AIE3 #& CO-1F, n3 LL F928 &
71E (perilla oi) & AF2-3F +& POT, n3 EPAS}
DHA 922 fish oil concentrate(4ZA1})=E
ALt & FOTolet gty 3 CO-1 T
H) &) o 2uf &} corn oilg& ¥ 3t CO-UTol e}
o, z+ dgaolFe At EE= Table
29 At} olu] Z+F 2] SFA® monounsaturated
fauty acids @] &-& A9 A £2317] A3t CO-
1, CO-1II, PO, FOT 9 coconut oil& &H3+4 1L,
E3] FOT2 dyAate] 2L 247] ¢35 corn
oilg Hrlat o, & fish cildl & g} A&
W 2)31 7] 98l dl-a-tocopherol(0.2% ) ©] 73} 5| of
Jorz tE FolE FOTH 2L FFoE H
7Fsta ot

2. A5 EH]

Overnight fasting® B35 @A AL

HHs Z2F7E 20kl o] 9L pool 33
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Table 1. Composition of experimental diets

Ingredients g/100g diet
Corn starch 67.4
Casein 19.3
DL-Methionine 0.3
Fat or Oil 1) 4.3
Salt mixture 2) 3.2
Zinc mixture  3) 0.8
Vitamin mixture 4) 1.0
a-Cellulose 3.7

1) 8mg vitamin A and 1.5mg vitamin D were dissol-
ved in 1509 oil.

2) Hubble Mendel Wakeman Mixture (per 100g)
Calcium carbonate 54.3 ; Magnesium carbonate
2.50 ; Magnesium sulfate. 7H,O 1.6 ; Sodium
chloride (6.90 : potassium chloride) 11.20 5 Po-
tassium phosphate monobasic 21.20 : Ferric
phosphate 2.05 : Potassium iodide 0.008 ; Ma-
nganese sulfate. H,O 0.035 ; Sodium fluoride
0.1 ¢ Aluminium potassium sulfate 0.017 ; Cop-
per sulfate 5H,O 0.09

3) Zinc mixture . 1.67g Zn-acetate/kg corn starch

4) Vitamin mixwre(per 100g)

Thiamine-HCl 0.04 : Riboflavin 0.08 ; Pvrido-
xine-HCl 0.05 ; Ca-panthothenate 0.40 5 Inosi-
tol 2.00 : Menadione 0.04 ; Niacin 0.40 : Cho-
line dihvdrogen citrate 42.38 : Biotin premix (1
%) 0.30 ; Vitamin B, premix(0.2%) 1.00;
Corn starch 53.27 ; Folic acid 0.04

o1 sodium citrateE Al&38te FA] plasmag
2a5t9ttk Plasmael YA ZFANA  polyanionic
precipitation FH 2 high density lipoprotein
(HDL) fractiong #2392, % ultracentrifu-
gation ¥ o)) 2]3}e] very low density lipoprotein
(VLDL) fraction& Fa&l3tgct 7+ 249 dA
Zeo WED )P Gellersh Winges] W90
o}a} cytosol fractiong ¥ 2| 8}e] protein 7}
23397, 4
tzA e Pesldtirl ol Chold triglyceride
(TG) &FE ZAsdh

3. WEHE BA

lipogenic enzymeo] A&

1) Cholesterol 3} TG

Burnstein’s ¢} polyanionic precipitation !0

o] &)} HDL fractiong £2]3}% 2, plasma ¢}
HDL fraction?] cholesterol §}8-& cholesterol oxi-
dase WP & o] 23 T-Choles. 5 EAA 2 (F oA
e Agetel 248 BEFE FolchE
W10 o8] AL 228 %, total Chol& M-
Dougal® Farmer'®u} 0 2 plasmas} 7+Z 4 2|
A AE22E o TG &8 Fletcher W9 o3&}
SIEREFEY

2) Lipoprotein®] Ultracentrifugation

Plasma7} §-&3td Ze 9 dvigjo M €
3RS poolsdle] Hatchs} Lees2® 9] ®h# o) wha}
2 ag)3t4 t}. Sorvall ultracentrifuge(Model OTD-75
B)9) fixed angle rotor T-8658 Al&3gon &
Z]¥ VLDL fraction& 4o /\-] 0.15M¢] NaCl &
Mo F 48AI7HEQ B4 F &, 40T B 3
t}7} lipid composition ¥4 Al-&-3F T}

3) VLDL Fraction®] Lipid Composition

VLDL fraction®] 4R =L FH3ld Folchs 9
W o) oate] )AL F&3kYch ojw Ae
B2 uwr] 93] 8vfo] butylated hydroxyto-
lueneg 0.005% F5 0.2 HA7}stFH o Ny gasZ2
F&2AH AEA O = silica gel TLC plateo]] spot
8o petroleum ether . diethylether : acetic acid=
90 : 10 : 1(v/v/v) solvent systemoll A <F 6027}
AMAIZL F iodine vaporg AM&3te] WA
=3

FCS} CE spot& McDougal ¥ Farmer H}H!®)
© & Cholg #4381, TG spotd plasma TG
Hekd o] A5t t}h PLE Fiske$} SubbaRow
W 2ef 9]8) 4 phosphorusE EA3l3 factor
258 F3) A PL & ZFE A3 T Protein FS
VLDL fractiono] Al A LowryEe] W2oa
zq3q0

4) Apolipoprotein Electrophoresis

VLDL fraction A 2k& Bersot 59 42 )
w}e} ethanol | ethyl ether(3: 1, viv) 2 XA & 3
23511 F& I AES Ny gasE §33Fo] Hames

W29 0] sodium dodecyl sulfate-polyacrylamide
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Table 2. Fattv acid composition of experimental diets(g/100g diet)

ggs - A

Dietarv Groups SFA"” MFA PUFA LA LL EPA+DHA? C=C(%)
BT (bt 4.39) 2.14 1.80 0.17 0.13 0.08 - —
CO-1(co 2.29+cc 2.1g) 1.88 0.84 1.15 1.12  0.038 — 100
CO-II(co 4.39) 0.70 1.41 2.18 2.12 0.06 - 184
PO (po 2.09+cc 2.1g9+co 0.29) 1.72  0.54 1.62  0.44 1.18 - 156
FO (fo 2.09+cc 2.09+co 0.39) 2.0t 079 101 0.19 - 0.74 161

BT * Beef tallow group bt beef tallow fo : fish oil

Cco I & II : Corn oil groups cc . coconut oil

PO . Perilla oil group co corn oil

FO . Fish oil group po p.erllle} Oll.

.SFA ! saturated fattv acid LA © lmf’lelc a_Cld )

MFA . monounsaturated fatty acid LL a.-lmolemc acnd' )

PUFA : polvunsaturated faity acid EPA | eicosapentaenoic acid

DHA : docosahexaenoic acid

1) : saturated fauv acid >Cl12: 0

2) . Fish oil concentrate contains EPA 25% and DHA 12%.

C=C ! Relative degree of fat unsaturation

gel electrophoresis(SDS-PAGE) 2] A|g§ & A}&-3}
Tl SDS-PAGE:E A A-E A|AE A g0 SDSE
353 0.2M Tris-HCI buffer(pH 8.2) & o] &
WAL §HAT b AR SFH(2% SDS, 5%
2-mercaptoethanol, 10% glycerol, 0.002% bromo-
phenol blue) & 5 & 7}8}e] 100TH A 287+ #<9]
3 11% %9 slab gelol apply & 0.IM Tris-
glycine bufferell 41 A 7194 5 (5-6hr, 30mA) 3} ¢t}
Protein band¥ 0.1% coomassie blue R2500.2
QA7 o} 4 650nmel] A 2z apoprotein 2]
FFE A AdHA %22 JEroh

5) Lipogenic Enzyme Activity

Cytosol fraction®] glucose-6-phosphate dehyd-
rogenase(G6PDH) ¢} 6-phosphogluconate dehyd-
rogenase(6PGDH) activity= Glock 2} McLean$]
PHPo g 24 Ped A2 FHEE 185
0.01umole®] NADP*7} NADPHZ FHH &t
H8 3 enzymed] %& 1 enzyme unitd} 3o
Malic enzyme activityt= O’choa®] H'{20o wpa}
EA3lom o]g enzyme uniti= 1455 ¢t absor-
bancy 0.012] ¥W3lE U0 7)== enzymed] o2
3t o

s FARY
g4 o) RolF 2 29 7fo]o] thahe] Scheff e

et o] 83t p<0.059) FEoIA EAH £
4 ATt

AeEn o aF

2 dToME Yo ARYS F HFH %Y
10% #5202 243l n6 LAY FYUO 2 comn
oil, n3 LLe] ¢ 2 & perilla oil, n3 EPAS} DHAS]
HHLR fish oil& ot nFA-AAW 2] 0]
Al Z+ B ¥ 3} 249 hypolipidemic effectol] o] §F
71AE& v a3 got

1. Plasma Cholesterol

Table 8o} A AlE u}2} Zo] CO-I ¢ plasma
Chol& BTZd| H|&| Z7tEUT CO-UTFL &
9L gldAT 9% F7td wv, PO F FO
79 plasma Chol2 Z4&FH T £33 A9 e
%Fo] né LA, n3 LL, n3 EPA+DHAE =43 CO-
I, PO, FOT 9] plasma Chol2 w3 2d nb
LA Xt} n8 LLS} EPAY 23] t]L ZHAEHY,
LAd 93 e 23]8 v Z715 Ao Gargs??)
# NordoyE2)-2 n6 LA} TR safflower oil
3} corn oil FAA] X & XHALZY] H]3] plasma
Cholo] Z7}590. 0.1} Grundy$} Ahrens?®2] ¥ 11
o A& 2]o]F LAo] 23] plasma Cholo] 74 E]
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Table 3. Effect of dietarv PUFA on the levels of total cholesterol, HDL-cholesterol and triglvceride in

rats

Dietarv Groups

BT CO-1 CO-1I PO FO
Plasma{mg/dl)
Chol 58.5+16.6 61.1% 9.0 68.3%+12.7% 45.1+ 7.8b 452+ 8.8
(10) (10) (10) (10) (10)
HDL-Chol $6.2%10.2 43.1+ 5.8 48.5% 11.0 30.6x 5.1° 29.2+ 8.8>
(10) (9 (9) 9) (8)
TG 88.9+ 15.0° 80.6 % 24.0° 92.4% 30.0% 46.1t16.8" 43.1+138.9"
(9) (10) (10) (10) (10)
Liver(mg/g wet liver)
Chol 3.7+ 1.4 3.2+ 1.2 3.5% 1.2 41+ 13 46+ 1.9
(10) (10) (10) (10) (10)
TG 11.2+ 4.6 12.3+ 2.7 17.6+ 6.62 9.8+ 3.6> 9.8+ 3.6"
(9) (9 (8) (7) (7)

Values are Meant SD

() : Number of pooled samples
T-Chol : Total cholesterol

TG : Triglvcerde

HDL-Chol : High densitv lipoprotein-cholesterol

Superscript a or b ! Values with different letter were significantly different at p<(0.05 by Scheff e test.

Ao w3l o5& W3 o)‘oh;}L: 3,_0)
2]y A= n6 LAV} plasma Cholel ] X]= <
o] & AWt LAY Fof gk, o 7|3t
gadi 3goen KeysE?3 Hegsted$3DT
LA9] hypocholesterolemic effect® A 3} 7] 3l
Ne 438 geds LA 437 esita 3
st

Nordoy$5%e] Milo] A= n3 PUFA S22
rapeseed 0il#} fish oil& S W plasma Chol
o] Z+aE A3, Peifer’® o} B 1 6] A% hypochole-
sterolemic effect:s n6 PUFAX. T} n3 PUFAJ]A
te Zlow, xukitel B X3yt ol wel
271803 3P} van GentS32) S EPAS 2~4
gxt} 8g Fof 3 -& ] plamsa Chol o] B & f 24
AA FAaF FANA BraHE EPA-J A4
Zrof] v d st 39t} Yamazakis33)- 2 coconut
0il(CO), safflower 0il(SO), fish oil(FO)& 257}
Bd3l4S uf plasma Chol2 FO, SO, COT &
o2 749 W, Chol 9] bile secretion& FO, SO,
CoTe o2 FU/ld Foz wFo| plasma

K5

b %ﬂ

Chole) Z2y @F o2 wjdo] F7ts7] W&o
2} 3 ). o] ¢ 2o n3 PUFAY} plasma Chol-&
ZHAAF)= 71 A B3} Balasubramaniam 539
& high PUFA 4]o| & biliary PLo| LA7} 1] Z9]
incorporate o} bile micelle?] Chol £ =E
Z7HA1712 ] B2 Cholg HES F3 wadA
Itk &4, n6 Rt} n3 PUFA 93] ©f-%
A olgla st} EF EPAE &% M X9
WAS gAAROEA L3BYA Chole)
"F% Q}X‘]]"]?j‘:}—'— 5}95.‘:]'35)
3y

PUFA7} Bt a%A o2 plasma Chols
ZAed, °o]& n69 n3 AWAF A A &) F2H Ao
ol olet F HEF T 7|90s Aol 2
By groxEr £2E hypocholesterolemic ef-
fear 2 B Qohi st vh & A7 A n6 LA B3}
n3 LL9} EPA<] 93] hypocholesterolemic effect
7t B e o2 Ueyed, 22 EXER
T4 € CO-IIF, POT, FOZ S H RS Ho=
n6 LA #]8] n3 LL9} EPAS] plasma Chol A

A
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stz o] A3tAr) o] g7o] Harrisd] o3+
GEA HePAT o] W AP FAHINAE F%*
o} ofnp EPAC] 2}3] Astaiel A exogenous
Chold] F49A9} dFo2 §&5E Chole
Hdo] F7HEAE 7t AE Adx Aleidct

2. HDL-Cholesterol

HDL-Chol 38 & plasma Chol3} 2 & f4yo =
CO- I &< BTZ9 Ha] Z7l5Y3 CO-NT
Ae dE Edod {94 gigid uid, o2 o
FOT NN e ZAE QA h(Table 3). £ dA-Fol e
A Z& %9 n6 LA, n3 LL, n3 EPAE 7z}
Fol5t Q£ vl LAl H)3) LL9} EPAC] 2]3) HDL-
Cholo] Z+A¥2lom LLS EPAZHE] Aol 9
At

Harris 5393} von Lossonczy$37o) 2]a]A] A}
Fol A LATY THF 4olE TP & @) HDL-
Choldl= &S X2 &AL HellA 10~15
% (wiw)FE£ 2. 2 safflower oilS 457t Foj &g
& w HDL-Cholo] Z+Aslgjcha shdops®). wat
nd L7} 5 43S 27198 Aujde £ 9%
AF e 30%8 Aoz FFIAEA 135 vHE
E718o2AM 712 A¥Helo ¥ FAE |
plasma Chol3} HDL-Cholo] Z+4A 591t} 1 3t}
'), & n3 EPAS] 9FE BRE7) A8A AA
5% (wiw)F3 22 EPAE F43L w HDL-
Cholo] 94 1A F7FE w3, g Ao A 9.1
% (wWiwW)FF 9.2 mackerél oilg 8F7 BAZE

HDL-Cholo] %] 4 §l7] 225 Rtk St Th

E3} Ao] X4to] 4.5% (wiw)d o] mackerel 0il¢]
Eal 2 HDL-Chold &= ¥W3l7} glgl o 9% (wiw)
2 Z7MNAE ddde 238 g4 H3tn A
1D, o)9} ko] o] Xuke] PUFA § o] HDL-
Chold] PIX]& 4g-& d@Ade] gidlon Ex3}
ApAte] R, FAq77L Aol F AWgTd
e} tagn g

a3 22 n6% n3 PUFA7} Z}Z} HDL-Cholol
X E FEFS R i Y-S FA3= 7,
a2z Hojel F AMFH 1 F n6 £E n3
PUFAS] AtidQd o] F93 84910 oY, =
Fdde XYY F B¥JEE JFE nA=
acle] @ Zolztn HZgct

3. Plasma Triglyceride
BTz ¢ H]3] CO- I F A& plasma TG §=F 0]
¥t FaHRen co-IzAME 238 F7t
HAo} e gAh(Table 3). e} 2He)
TG Fx+< BTT H|3| CO-I T ¥ CO-II
TAME FALUA | =deh 29 lipogenic
enzyme®] &4} %= (Table 4) = BT H]|5ld CO-
I3 co-lizdMe A W3zt genz
"LAE 719] lipogenesisell 988 FA & gUtn
Azyaie, = CO-M Fo A 7ke] TG7F 71 A&
Haug 9} Hostmark®®¢e] B3 134d Aoz
213} insulin ¥4)7} ¥} lipoprotein lipase(LPL)
7} 1 § %50 plasma TG7F &30 g 7ho|
#999¢ FHs4E ATa o,
8wt POS} FOF 9 plasma TG £ BT

Table 4. Effect of dietary PUFA on lipogenic enzvme activities in liver cvtosol of rats

Dietarv Groups

BT CO-1 CO-1I PO FO
G6PDH 258+ 4.7 22.4% 4.0 244+ 8.1 253+ 12.6 15,9+ 6.0

(9) (10) (10) (N (10)
6PGDH 39.0+ 15.0 30.7+ 6.0 87.6+ 16.1 29.7% 7.7 28.6% 11.0

(10) (10) (10) 7 (10)
Malic 2.0t 1.3 1.7+ 0.8 1.2+ 05 1.6+ 1.2 0.9+ 0.4
Enzyme (10) (10) (9) (10) (10)

Values are Meant S.D and expressed as specific activity in pmole NADPH/min/mg protein

() : Number of pooled samples
G6PDH : Glucose 6-Phosphate Dehvdrogenase

6PGDH : 6-Phosphogluconate Dehvdrogenase
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Ma §9 49 Sekov] 2he) TG %3 lipoge-
nic enzvime FPEE FYoh £ v FE
o2 of@ 7 Auate L Az vusun
n6 LA ¥t} n3 LLS} EPAS] 93] plasma TG7}
SR bR A F AL e
ol gigich

Iritani 492 3% (wiw) fat Zo| A 0.5~1.0% =
shellfish oil2 B39 S o 79 TG Z4AH
& dl o] EPAS} DHASY 2] 3} fatty acid synthe-
tase9} lipogenic enzvme?] &/do] A3tH 7] o
Zolgtn gom, NossenS™E in vicoo] A
EPAE #7}3 v R)o] #H9 7tZZAE incubation
Al A& 9 malic enzvme 3} glucose-6-phosphate
dehydrogenase g/d ol ZHAEUA 74 TG A=
volxorn ). o] 9ol = EPAE 71 lipogenic
enzvme?| A& AA|A o] TC AL 7
AAIAX FOE TG Bu7F ZaHAte RS
Zol BRI Q) 4 B XS Est Folol
w}2} lipogenic enzyme®] 843} 7] TG §4 o]
AFHo g AAYAthe BiE JAYTHO.

I 2 ﬂ%oﬂﬂb CO-11, PO, FOol| M o}
Zo] BXng #A A3 v H%E
ol = plasma TG PO—TLLJ/} FOT- oM o W3t
© 2 2 (Table 3) n3 A W4te]| 2] 3] A plasma TGZ}
#FAaE A& LL9t EPA Ate] B3 TV} &
o}xjgt7) Kth= Harris9] A ¢HA] & n3A] =)¥HAako]

lipogenic enzyme-& specificdl Al A s A Lo}zl
ol ohdzt @

Phillipson*®)& AlgolA| 5-25% Cal $£F o2
fish oilg ¥ 43R E W plasma TGE vegetable
oil(corn oil : safflower oil=50 : 50) A 3 | 8] 3}
hvperlipidemia 3x}ol A= oF 80% 71X 745 9]
91 Atk 2enE Be Agel 29A Holg
s o gek Aged Lt 238 57183
EPAZL T H0] Sl AU ol frel AHE
hypertriglyceridemia®] @48 o493} o ul$

andolgtn Aze.

4. VLDL Fraction®] X AZ4d3} Apolipoprotein
Zz4

VLDL fraction®] TG #&&(%)2 BTwol H]3j
CO-1TdA F7H€ W POS FOFINME 7
AEgen B3 FOTA fo4ddA ot
(Table 5). n6 LAE= CO-1 &3 CO-IIT+9 F
PUFAo]|™, n3 LL®} EPA= PO FOT 9 &
n3 PUFAOI .2 o] $ 25 & 747k §H5hed ThA] Ta-
ble 6] 4] n6 ¢} n3 PUFAR = A Yo B3}
As Woll= 2 A3 E AUt n3 EPAY hypot-
riglyceridemic effecto] B8] Nestel 549 & fish
kel A} VLDL®] ApoB #4& AAste
VLDL size’} 7F4¥ o] VLDL $ZF o] volAtian
o n, Harris5*"-& lipogenic enzymeg] &4 o]

A Hol kel TG Aol HAaH Ao ufebA

oil-&

Table 5. Effect of dietarv PUFA on chemical composition of verv low densitv lipoprotein fraction in

rats

Dietarv Groups

Paraimeters

BT CO-1 CO-1II PO FO
TC 21.0+2.3 19.4%£2.2 21.0+ 3.6 20.6+2.7 259+ 6.8
FC 9.4+ 1.5 8.1+ 0.8¢ 7.8+ 1.8 9.4+ 0.5 11.2+8.4>
CE 11.6%1.0 11.83+1.7 13.2+ 2.4 11.2+22 14.0+ 3.9
TG 63.4% 3.5¢ 68.0+ 9,92 66.7% 5.5¢ 62.4% 2.6 54.1+ 6.8
PL 8.3+ 2.3 7.4+ 0.78 7.5% 8.9 119+ 1.8» 129+1.1"
PR 56%1.2 5.2+ 1.1 49108 5.1£0.7° 7.8+9.9b

Values are Mcant SD of pooled samples, and expressed in the ralative % of total contents of VLDL

fraction.
TC : Toral cholesterol
TG : Triglveeride

FC : Free cholesterol
PL : Phospholipid

CE ! Cholestervl ester
PR . Protein

Superscript a or b Values with different letter were significantly different at p<{0.05 by Scheff e test.

— 426 —



A - @A

Table 6. Comparison of the effect of n6 and n3 PUFA on chemical composition of VLDL fraction

SFA né n3
Parameters

(BT) (CO-1+CO-1I) (PO+FO)
FC 9.4+ 1.5 8.04 1.3 105+ 2,57
CE 11.6+1.0 12.342.2 12.6+38.3
TG 63.4% 3.5 67.5% 4.0 583+ 6.5"
PL 8.31+ 2.32 7.4% 2.6 124+ 1.5
PR 56+ 1.2 5.0 0.9 6.4+ 2.1

Values are Meanz S.D. and expressed in the relative % of total contents of VLDL fraction.
Superscript a or b ! Values with different letter were significanly different at p<{0.05.

FC : Free cholesterol CE : Cholestervl ester PL : Phospholipid PR : Protein
Table 7. Comparison of apoprotein composition in VLDL fraction

SFA(5) n6(10) n3(10)
Parameters

(BT) (CO-1+Co-11) (PO+FO)
Apo C 14.0£ 7.3 14.8% 4.5 18.5110.8
Apo A-1 24.0+ 4.1 25.0% 6.1 26.1 9.6
Apo E 2%3.6+ 2.8 25.7% 15.1 28.0% 7.0
Apo A-NV 4.5+£2.0 51% 2.9 2.5+ 1.1
Apo B 36.6+ 9.0 32.0+16.0 38.0+ 9.0

Values are MeanZ SD and expressed as the relative % of total apoproteins.
{ ) : Number of pooled samples

Table 8. Comparison of the effect of n6 and n3 PUFA on lipogenic enzvime activities in liver cvtosol
of rats
Parameters SFA no ns
(BT) (Co-1 +COo-11) (PO+FO)
G6PDH 258+ 4.7° 23.4%+ 6.3% 17.4+5.7"
€] (20) (17)
6PGDH 39.0£ 15.0 34.1%£12.3 29.1+ 9.5
(10) (20) (17)
Malic Enzvme 2.0+ 1.3 1.4+ 0.7 1.3£0.9
(10) (19) (20)

() : Number of rats

Values are Meant S.D. and expressed as specific activitv in umole NADPH/min/mg protein.
Superscript a or b Values with different letier were significantly different at p<{0.05.
G6PDH : Glucose 6-phosphate dehvdrogenase

6PGDH : 6-Phosphogluconate dehvdrogenase
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