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ABSTRACT

The effects of various n-6/n-3 ratios(about 2, 4, 6, 8) of dietary fatty acids on various lipid
levels and prostaglandin production were studied at the constant P/S ratio(1.5—1.6) in young(5
weeks old) and aduit(8 months old) Sprague-Dawley rats using palm oil, safflower oil and
sardine oil

The concentration of serum cholesterol tended to increase with the increasing n-6/n-3 ratio.
The tendency of HDL-cholesterol levels was similar to serum cholesterol levels. These were
not apparent differences between young and adults rats. Serum triglyceride levels increased
according to increasing n-6/n-3 ratio in young rats. These were generally high in the adult
rats compared with the young rats. Though liver cholesterol level tended to increase according
to the increasing n-6/n-3 ratio in the young rats, there was no apparent change in the adult.
It was lower in the adult than in the young rats. The liver triglyceride level did not change
according to the n-6/n-3 ratio. However, these levels were apparently higher in the adult than
in the young rats. The fatty acid compositions of phosphatidylcholine(PC) were similar in-
serum and liver. The arachidonate/linoleate ratios in tissue PC were influenced by the n-6/n-
3 ratio. They tended to be lower in the adult rats compared with the young rats. It was suggested -
that the activity of A6-desturase was decreased by aging.

Production of platelet thromboxane A;(TXA;) and aortic prostacyclin(PGI,) was not appar-
ently influenced with n-6/n-3 ratio. Whereas the ratio of TXA,/PGI, was the lowest value
at 3.8 of n-6/n-3 ratio, expecially in the young rats. Thus this ratio seemed to be a desirable
level to protect atherosclerosis.
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These results indicate that the lipid level and prostaglandin production were influenced not

only by n-6/n-3 ratio(under constant P/S ratio) but by aging, particulary triglyceride level and

arachidonic/linoleic acid ratio.
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Table 1. Fatty acid composition of dietary fats
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Fatty acids(weight %)

Dietary fats 1610 18:0 18:1 18:2 18:3 20:4 20:5 92:6 PS  n6/n3
(n-6)  (n3) (n6) (n-3) (n-3) ratio ratio
PS ISDO
57 .43 22.7 3.51 21.1 25.2 0.83 0.65 7.02 4.67 1.6 1.9
7.5:25 24.2 3.62 24.0 31.2 0.73 0.38 3.55 2.73 1.5 3.8
82:.18 24.3 3.38 23.2 33.9 0.68 0.27 2.49 1.86 1.5 6.5
8.7:1.3 24.4 3.62 25.1 35.9 0.61 0.18 1.82 1.39 1.6 8.8
PS 1 A mixture of palm oil and safflower oil(1 : 1 w/w)

SDO . Sardine oil
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Fig. 1. Effects of various n-6/n-3 ratios of dietary fats
on serum lipids in young(5 weeks old) and adult
(8 months old) rats. Values not sharing a com-
mon letter are significantly different(p<C0.05).
* : Significantly different(p<<0.05) to the corre-
sponding young rats.
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ig. 2. Effects of various: n-6/n-3 ratios of dietary fats
on serum HDL-cholesterol and HDL-/total cho-
lesterol(%) in young(5 weeks old) and adult(8
months old) rats. Values not sharing a common
letter are significantly different(p<{0.05).
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Table 2. Fatty acid composition of serum phosphatidylcholine from Young(5 weeks old) and adult(8 months
old) rats fed diet with various n-6/n-3 ratios of dietary fats

Young
Fattyacids 14:0 16 . 0 18:0 18 .1 18 . 2 20 .4 205 22.6 20:4/18:2
(n-6) (n-6) (n-3) (n-3) ratio

n-6/n-3 rato

(weight %)

1.9 1.182 30.0° 26.22 5.05 9.99 9.60° 2.63 3.70 0.99*
+0.14 077 *104 +048 110 096 084 021 +0.10
3.8 0.70b 27.0¢ 2532 5.92 11.2 13.9b 0.89 .58 1.292
+016 +1.19 084 +048 +081 +218 +029 +1.26 +0.13
6.5 0.69> 25.8bc  29.3b 4.30 9.69 1822 1.05 2.51 1.37°
+005 +099 05 +050 +1.09 154 *052 +0.63 +0.11
8.8 0.79b 23.1b 21.8%  6.03 12.3 17.20>  1.61 2.33 1.41bc
+003 +124 +1.09 +014 +069 +035 +084 146 +0.06
Adult
Fatty acids 14:0 16:0 18:0 18:1 18:2 20:4 20:5 226 20:4/18:2
(n-6) (n-6) (n-3) (n-3) ratio

n-6/n-3 ratio

(weight %)

1.9 1.052 28.0% 24 .32 7.482%  15.5% 11.62 2.70 3.92 0.762
+012 +082 4090 +025 +076 +131 +096 +058 +0.10
3.8 0.34> 25.1 24.92 7.422 17.2% 14.12 1.15 4.01 0.832*
+009 112 *142 *1.10 *1.02 +069 +041 067 +0.05
6.5 1.022 24.2 28.7b*  5.20bP 13.0 15.286 1,57 $.28 1.22b
+018 150 *122 +045 £153 +160 +061 +033 +0.15
8.8 1.062 22.3 97.3%% 600 147 18.9% 1.57 2.98 1.29b¢
+018 +1.00 *1.038 +037 +077 +135 +020 +045 +0.11

Meant SE of 5 to 6 rats per group
Values not sharing a common letter are significantly different(p<C0.05)
* ! Siginificantly different(p<{0.05) to the corresponding young rats
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¥4, 7t phosphatidylcholine?]

Ags zHe

. 7&1]0

53

9] At arachidonic acid #&0] 55% 3 874
49 F 25 Ho| AW n-6/m-3A4 ¥ E9 S
w2t Fo802 F%ch(Table 2, 3). 183t thr}
B3 244t desaturation?) A X7} HE arachi-
donic/linoleic acid ¥ &©] n-6/n-374 v]-&< F7}d
ot v H oz St o] AL trtExs
A Ake] desaturation ¥Hg-oll A 2}o] 2 F Ab-de-
saturase?] 7]1A <] linoleic acid 5{}%}94 Z71) 719"
F% YA A n-34 AW4te] n-67 desaturation
W B et AAAA ERE Wol n3A A
el A7 linoleic acid JEF0] HopAl1

arachidonic acid®] o] A& A Jelgd+E gt

Table 3. Fatty acid composition of liver phosphatidylcholine from Young(5 weeks old) and adult(8 months
old) rats fed diet with various n-6/n-3 ratios of dietary fats

Young
Fatty acids 1410 16:0 18:0 18:1 18:2 18:3 18:4 20:4 20:.5 22:6 20.4/18:2
(n-6) (n38) (n3) (n6) (n3) (n3) ratio
n-6/n-3 ratio
- (weight %)
1.9 074 221 216. 663 1392 - 0.38 1992 1.700  7.872 1.572
' +0.13 +£050 +050 1049 £0.94 +020 £1.22 018 +066 020
3.8 0.62 21.6 22.7 647 - 142 - 0.36 21.9°  1.08"  6.32° 1.572
+0.11 +051 *048 +032 +0.69 +0.10 *080 £0.10 £025 +0.12
6.5 0.41 22.1 23.7 536 11.8% 030 015 255>  0.83bc  6.40bc 2.26°
£005 074 +038 +0238 +072 +0.03 +002 +052 +015 +0.16 +0.20
8.8 1.77 19.8 22.1 533bc 108  0.34 0.18 26.0<  0.60¢  6.08% 2.43b¢
+142 111 085 #042 +£063 001 *001 *122 +010 +025 *0.10
Adult
Fay acids 14:0 16:0 18:0 18:1 18:2 18:3 18:4 20:4 20:5 22:6 20:4/18:2
(n6) (n8) (n3)  (n6) (n3) (n3) ratio
n-6/n-3 ratio
(weight %)
1.9 - 21.2 226 7.29¢  13.22 (.38 - 16.12% 2472 6.36° 1.992
+056 +070 +055 +072 *0.04 1072 +034 +042 +0.03
3.8 0.37 206  23.4% 648  13.9°  034*  0.21 1972 1.68%% 6220 145®
+0.14 +041 +088 +070 #072 +005 +003 +131 +025 +069 +*0.15
6.5 0.25 20.5 25.5% 585 138> (.12b* .18 225 1.04> 6,042 1.66%%
+0.02 +085 +1.00 065 =047 *001 *004 =*131 *013 032  *0.14
8.8 0.66 19.5 149> 19.6>* 19.2%* 0.52¢ 0.8 13.8%  1.05%  3.68b* 0.77%*
+023 +£082 162 +4.16 174 012 £0.08 182 2062 £0.55 £0.19

Meant SE of 5 to 6 rats per group

Values not sharing a common letter are significantly different(p<C0.05)
* 1 Siginificandy different(p<{0.05) to the corresponding young rats
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Table 4. Fatty acid composition of adipose tissue total lipid from young(5 weeks old) and adult(8 months
old) rats fed diet with various n-6/n-3 ratios of dietary fats

Young
Fattyacids 14:0 16:0 16:1 18:0 18:1 18:2 18:3 18:4 20:4 205 2.6
(n6) (3 (03) (n6) 3 (3)
n-6/n-3 ratio
(weight %)
1.9 2.492 28.0% 6.61 3.27 28.9 21.82 1.10 0.34 0.70 1.492 2.15%
+0.08 +039 +038 £0.11 *035 =072 +006 =002 *004 001 =001
3.8 229>, 276* 678  3.17  30.1 23.5°  1.00 025 069 074> 128>
i +0.10 +0.73 *031 =£007 +022 =*0.70 *0.06 i’ 0.04 £0.07 +005 *0.10
6.5 - 1914 255> 640  2.96 25.9 26.3°>  1.02 022 066 053  0.90°
+0.06 *046 064 +0.12 *50 *068 *005 =£005 £004 004 X006
8.8 1.80¢  256Pc 584 302 315 27.4b 0.93 027 065 0334  0.56d
+0.06 *+058 +045 +0.06 *£043 065 007 =004 F0.07 +0.03 *0.06
Adult
Fattyacids 14:0 16:0 16:1 18:0 18:1 18:2 18:3 18:4 20.4 20:5 226
(n6) (n3) ((@m3) (n6) (n3) (n3)
n-6/n-3 rato
(weight %)
1.9 1.58* 22.9% 5.01 3.72 30.6* 29.2* 1.592* 0.16 0.60 1.79%* 1.932*
+0.09 +008 +066 022 +£064 *120 003 +0.08 £0.08 +0.08 £0.10
3.8 1.40* 22.8% 52%% 3.36 31.7*  29.6% 1.275% 023 0.53 0.45° 0.84b=
+0.04 +£032 +020 +0.16 *+040 028 006 006 006 +003 =011
6.5 1.50%  24.2 5.90 3.30* 314 28.2 1.21°  0.24 0.57 0.38bcx  0.77bc
+007 +040 +034 *011 +037 073 010 002 005 003 =£0.06
8.8 1.29* 23.3% 4.65 3.49* 31.6 30.0* 1.38%* 027 0.54 0.26¢ 0.59¢
+0.09 *+063 *+040 +0.08 *+037 X072 =010 =003 *0.05 +0.02 +0.04
Meant SE of 5 to 6 rats per group
Values not sharing a common letter are significandy different(p<(0.05)
* ! Siginificandy different(p<{0.05) t the corresponding young rats
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Fig. 4. Effects of various n-6/n-3 ratios of dietary fats
on prostaglandin production in young(5 weeks
old) and adult(8 months old) rats. Values not
sharing a common letter are significantly diffe-
rent(p<<Q.05). * : Significantly different(p<0.
05) to the corresponding young rats.

3000
PIS=15-16

25001
2 20001
[
a
]
]
& 15001
~
<
» 1000
(S

5001

N & )
0 T ,
0 2 4 6 8 10
n-6/n-3 RATIO

Fig. 5. Effects of various n-6/n-3 ratios of dietary fats
on TxAy/PGl; ratios in young(b weeks old) and
adult(8 months old) rats. TxA; : thromboxane
Ao, PGl, & prostacyclin. * : Significantly different
(p<0.05) to the corresponding young rats.
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