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ABSTRACT

This study was done to investigatc the effcct of age and dietary linolenic acid content and
the linolenic acid/linoleic acid(LNA/LA) ratio on the lipid metabolism and formation of PGl
and TXA..

The male Spraguc-Dawlcy rats were [ed 6 different dicts with 0.2, 04, 0.6 of LNA/LA ratio
within either 8% LNAChigh LNA) or 4% LNA(low LNA) of fatly acid content for different
feeding period(1, 4, 12 month). The dictary fat used were sesame oil, perilla oil, soybean oil
and beet tallow.

The concentration of serum total lipid, total cholesterol and HDL-C were increased with
aging. Triglyceride concentration was decreased in 02 ratio of LNA/LA. The lipid content
of liver showed similar tendency to that of scrum.

The ratio of PGIo/TXA; was increased in 1 month rats and antithrombotic effcct was reduced
significantly with increasing age. The PGI»/TXA; ratio was tended to be higher in diet of
0.2 and 04 LNA/LA ratio at high LNA level and in diet of 0.6 LNA/LA ratio at low LNA
levcl. Especially PGI/TXA» ratio was increased linearly with rising LNA/LA ratio at low LNA
level. It seemcd that the LNA content and LNA/LA ratio had interaction to increase the antith-
rombotic cffect by changing TXA; synthesis.

And the dietary fatty acid related effect lowering the serum and liver lipid content, excepting
triglyceride, was increased when dictary n3/n6é ratio was high(0.6) at both high and low n3
level. Thercfore, it could not be recommended to consume large amount of n3 fatty acid or
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high ratio of n3/n6 to prevent cardiovascular discases. These results suggested that the dietary

fatty acid ratio of n3/n6 sould be determinded based on the n-3 content of dietary fat to

reduce the risk of cardiovascular disease.

scrum lipid - prostaglandin Iy/thromboxane A,

KEY WORDS : linolenic acid - linoleic acid -
(PGI/TXA;) - antithrombotic effect.
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Table 1. Compostion of diet!? {g/Kg Dret)
Group High linolenic acid(H-LNA) Low linolenic acid(L-1LNA)
Diet ingredicnts 0.2 0.4 0.6 02 0.4 0.6
Corn starch 700 700 700 700 700 700
Casein 150 150 150 150 150 150
Fat 100 100 100 100 100 100
Soy oil 62 15 9 14 0 0
Sesame oi] 15 20 12 24 17 8
Perilla o1l 5 11 12 4 6 6
Beef wallow 18 54 67 58 77 86
Salt mixture 35 35 35 35 55 35
Vitamin mixture 10 10 10 10 10 10
Choline 2 2 2 2 2 2
D1-Methionine 3 3 3 3 3 3
1) AIN(American Insdmte of Nutriton)!®
Table 2. Fatty acid composition of diet (g/Kg Diet)
Group High linolenic acid Low linolenic acid
Fauy acids 02 04 0.6 0.2 04 0.6
Saturated FA 21.51 3343 37.98 $5.23 41.80 45.04
1811 27.07 33.63 34.46 55.31 57.26 37.52
18°2 40.62 19.94 13.60 20.15 10.36 6.50
18 .3 8.04 7.98 8.04 4.01 4.06 4.02
Others 2.96 5.02 5.92 5.530 6.52 7.12
18:3/18 .2 0.2 0.4 0.6 0.2 0.4 0.6
P/S ratio? 2.42 0.99 0.7% 0.84 0.50 0.59

1) P/S rato=Zpolyunsaturated fatty acids/Esaturated farey acids
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=
1.5X10°9) H&9& T3 platelet rich pla-
sma(PRP)E | J160ge 4] 923t YA 25l de
platelet pellerg Tyrode’s buffer2 M 235t Wa-
shed platelet pellete Tyrode’s bufferZ 2 35 A] 71
2 CaCl,§ F43he Tyrode's bufferE 7180
37CA Al 187 & 2] gTh o 7]o] ADP suspen-
siond H7FSER 6% ThA] A ed £ 2,060

- 969 —



gl A BAEEF ] 4TINS UG, AEde
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Table 3. Concentration of serum lpid {mg/dh)
Varigbles Towl lipid __ Triglyceride Toul cholesterol HDL-Cholesterol
Group  HINA  LINA HINA LINA HINA LLNA HINA LINA
M o2 195350 192340 40518 52.78¢ 71529 51660 38.65% 40848
+ 747 + 561 + 432 £507 +6.01 +0.78 +92.37 +1.46
04 197.07<¢ 196,51 63514 53.79%  gggade  56.96¢ 54.45F 40,35k
+12.36 + 6.20 + 370 £1.67 +4.45 +0.00 +4.50 +173
0g 18761 206.697¢  57.76%% 59610 6649%  66.77%  36.94%  37.63%
+11.16 T 466 + 846  *£203 +8.52 +6.54 +3.78 +3.78
o 09 23171 207.48% 79 944 83.35™ 80.708d  76.984bed 50 1gubd 53 gk
+ 493 + 7.55 + 815  £5.71 + 0.67 +5.78 +378 +92.34
04 208,850 244 09¢ 83.91™ 106.327 80.46%cd g gqbed 51 35%cd 59 6ga
+ 814 +14.36 + 908  *943 +4.29 +3.8( +1.30 +1.70
202,660 222.08axd  g0.32¢ 99.88 70,89 71.83¢ 49.8g3bcde 55 4qabc
06 +15.32 + 931 +1005 +6.08 +7.50 +35.31 +292.97 +0.68
M 09 217504 956,847 45488 41.19% 89242 87.66% 56.84% 52,308
+15.76 + 8.70 + 429  +29] +2.16 +208 +506 +412
221.873hcd 094 gyabd 45 47l 49.09% 78167l 7508l 4417 57 15aed
04 +13.85 +12.992 + 206 F1.69 +5385 +3.19 +1.78 +3.34
208.04™d 209.96axd 44,95 43.31% 756700 81,969 46,96hedef 47 7gbedef
06 +12.04 +15.18 + 242 £1.94 +4.74 +3.21 +5.15 +6.68
Significant ~ A®¥) Ans? Avme A
factors® C AXR™
R CXR™
AXC

1) Meant SE.

2) Values with different alphabet within one variable were significantdy different ar 0=0.05 by Duncan’s

Test.

$) Statistical significance of factors was calculated by 3-way ANOVA.

ERRTE
3 2

I significant at @=0.05, a=0.01, a=0.001 respectively.

4) A age, C: linolenic acd content, R ! hinolenic add/linoleic acd rado.

Zrel FAH 1AM 7Hd B 47l A
F7Vske] 1270 € 2 A3t Aol LNA
Gzd ot 9 XA G LINAAA @&
AL JEBW T LNA/LAB) 20 ot E 0.68]8
of Al ¥ Z¥o|UrH(Table 4).

) F4ApE 2 1l A 7}1 wokil 47) Lo
Z7HE E. b 1270 € o) E A A4S B ot
et ol gt vholo wWE b H-LNAS A&
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Table 4. Lipid contents of liver

Variables Total Lipid(g/g liver) Triglyceride(mg/g liver) Cholesterol (mg/g liver)
Group H-LNA L-LNA H-LNA - L-LNA H-LNA L-LNA
M 02 0.055!bcd 0.04442) 925.483bc 12.30¢4 5.9]2bed 4.25%t
+0.01 +0.01 +4.48 +1.20 +0.60 +0.96
04 0.0530d 0.050¢ 21.963bcd 21,10 4. 65bedef 4.0gckf
+0.01 +0.01 + 589 +8.63 +0.14 +0.40
06 0.045 0.0424 17.10Pcd 12.65¢ 5.48 5,910
+0.01 +0.01 +3.46 +2.03 +0.24 +0.24
A 0.0743b 0.07420 27.373bc $92.68* 6.182 5.672b¢
+0.02 +0.01 +3.92 +3.72 +0.77 +0.31
o4 0.0525¢4 0.0682b¢ 20.94#bcd 30.582 4 4Qbedef 5.493d
+0.01 +0.01 +3.10 + 561 +0.30 +0.43
06 0.0832 0.055b 26.56r 29874 5.87% 5.554bed
£0.02 +0.02 +1.21 +4.78 +0.73 +0.55
oM 02 0.0657d 0.061bxd 24,91 7bed 17.08 6.417 5.472bcd
+0.01 +0.01 +2.95 +2.51 +0.64 +0.28
04 0.0642bcd 0.056° 25,557¢ 21,65 6.50° 5.99abcd
+0.01 +0.01 +3.88 +3.51 +0.28 +0.40
06 0.059%d 0.058P 93,99abed 17.11bd 5.69%b¢ 5.03bcde
+0.01 +0.01 +4.74 +532 +038 +0.27
Significant A8 AFES AFEE
factors® CXA"® R*
1) Mean® $.E.

2) Values with different alphabet within one variable were significantly different at a=0.05 by Duncan’s

Test.

3) Statistical mgmﬁccmcc of factors was calculated by 3-way ANOVA.

L Ok R
L] ?

* significant at a=0.05, a=0.01, a=0.001 respectively.

4) A age, C: linolenic acid content, R ! linolenic acid/linoleic add rado.

E%Fol o Bdn 12Agel = 53] v A
ikl HlS¥E E o LNA/LAH|ES] & 2
ZY 28 EFo] FejFoz Adstdth 9 A
e od FHoAM g 2gm, WAz H-
INAETH LINAC]A 282 LNA/LA®)&°] 55
o ) A& o] st ek

3. "HAE2| thromboxane A>%t S 2| prostacy-
cling| Azt
Thromboxane A(TXA,) % prostacyclin(PGl,) 2]
AAek B8 H3) 47 o]E9 ¢+ E dAES]
thromboxane B;(TXBs) 8} 6-kelo-prostaglandin Fia
(6-keto-PGF0) 8] & A8} o]59) HAF
oz ety

TXAS] A F2 1.5X10070 9 HaqfA 574
BRI, PGly= ascending aortac] A A& far
free aorta ImgHHFo2 FAAT TXA,= 4
D7t} G ATl FobA] 1279l olae
_3_7-]] 2.7}3}giq. )Jc.]x]hﬂ-,&}. z)ﬂg} :,’-'.-.‘_—-_ 0:175]:0
vhole] wielA o= Al vehtsEd H-LNAA ]9
A% 170143} 127) 9 F1 4 LNA/LAB]Z} 04U v
TXALQ] Adako] Yk m 0.6 of A Ad ol Fotoh
B LINAASE 4/ gellA LNA/LAR 7} 0.29)

049 W TXAA A B9, 069 of A AY
A AT} LINAZole Ags RE AFFNA
LNA/LAY]7} F7Fl Al TXA7F #ashe] 0.69]
Hl & A TXA o] HAXE vebl 91 ch(Table
5).
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PCL= d%e wet Halste] 1278goA AA
Fo) ZA F7FstA T} Aol Aike] o} v
£l 9% zlol= glot H-INAT-°] LINAT-ET}
tha: PGLAAG #o] =& FAloln, a=0.01FF
Al LNASET LNA/LAW&o] T3 FLe &=
Aoz vegth 4 A% H-LNAT S 0.29) 0.6
H| &Aoo A L-LNAR T} PGI, 3] ko] T4, 0.4
¥ & o] HE LLNAT ] ¥ E4rh = H-LNA
A= LNA/LAY| o] 029 W PGLAG ] 714
25T, LLNAGAE 0.4¥]&Fo)A 1 A4 o)
717 Foh

PGL/TXA,E 170 ol A 7} 11 2t 2lo] Fof| A

Table 5, Measurement of PGlz and TXAz

- 4%

dH o] FrletAA v &) ZHd ST PGL/TXA,
HlE LNAE 9 1A w2} vehts foH<
el glA T H-LNASI M= 4/1L4e Asr 17
A7 127 gellA LNA/LAR 0] 029 049 W
E3 069 of ¥k v LILNATE EE
% o) A LNA/LAH) &-0] Z7}80] 18} PGL/TXA,
H7F golxE @48 2o, 0.6Y T PGL/TXA,
H7F 2 029 W e TAE 24 (Fg 1.
o]} Zo] prostaglandins®] AR A LNAZZo]
wit vl go] F= a9 e oz Bo}
n3Al o} neA A 4ate] g v Abeld] Gz
£°] &S & F o

Variakles Thromboxarie A;(TXAs) Prostacydin (PGI,) PGI/TXA,
Crows (1.5X10° platelets) (pg/mg fat free aorta) (Ratio)
H-LNA L-LNA H-LNA L-LNA H-LNA L-LNA
M 0y 636.591d 798.86°42) 1041.98bcde 706,324t 1.733b 1.16%0
+ 61.98 +161.14 +351.06 +195.47 +0.38 +0.18
o4 419.20¢ 708.62¢4dc 842 gabedet 862,860 1.99% 1.2420
+ 38.43 +108.62 +168.53 + 2857 +0.22 +0.15
06 614274 327.31¢ 653.21¢4F 561.50 1.23% 2,567
+920%.73 +145.72 + 14560 + 168.96 +0.26 +1.25
WM 02 82].29¢de 744,51 997,01 bedef 531330 1.33% 0.80"
+119.91 +125.52 +161.94 + 69.49 +£0.38 +0.19
04 849 2g¢de 772,604 605.044¢ 700,950l 0.78% 0.95°
+ 9947 + 76.05 + 9378 + 3939 +0.15 +0.15
06 599.36% 640,384 734 7Qcdel 655.56F 1.6420 1.54%
+172.65 +271.29 + 11.88 +75.55 +0.50 +0.56
oM 0.2 1580.173b 1819.35%" 1242.26%0 1129.462b° 0.94 0.91°
+269.34 + 595.55 +129.93 +190.81 +0.31 +0.32
o4 1059060 de 1351.04#bed 988,760t 1585.84* 0.91" 1.40%
+180.84 +3521.31 + 79.98 +138.57 +0.10 +0.42
06 1869.78% 1001.00M¢ 1256.82 1070.30b 0.75b 1.47%
+525.49 + 380,62 + 62.00 + 9235 +0.17 +0.45
Significant AFFE) AP A®
factors® CXR#=
1) Mean+ S.E.

2) Values with different alphabet within one variable were significantly different at @=0.05 by Duncan’s

Test.

8) Staustical significance of factors was calculated by 3-way ANOVA.

W

s E]

*#= _ significant at =0.05, a=0.01, a=0.001 respectively.

4) A age, C! linolenic acid content, R : linolenic acid/linoleic acid rato.
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Fig. 1. The ratio of prostacycln to thromboxane As.
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