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Abstract : This study was determined the effects of dietary omega—6 and 3 fatty acid ratios
(n—6/n-3, 0, 4:1, 15:1, 30:1) on lipid metabolism in obese model animal rats. Blood
triacylglycerol, total cholesterol, LDL-C, glucose, ALT, AST, insulin, and leptin concentrations in
n—6/n-3 group were decreased by 22.21, 20.60, 52.96, 15.71, 11.97, 9.13, 37.57, 45.98%,
respectively, while HDL-C and phospholipid concentrations were increased by 28.38, 80.39%
respectively, compared with control group, as especially in 4:1 group showed the greatest effect.
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SREPB-1a and SREPB-2 mRNA in liver tissues were down-regulated in n-6/n-3 group, but
LPL-mRNA of PPARs in adipose tissue was up-regulated compared with control group. The
adipocyte size in liver tissues was decreased in the order of n—-6/n-3 ratio of 30:1, control, 15:1

groups, and the adipocyte size in adipose tissues was decreased in the order of n—6/n-3 ratio of

control, 30:1, 15:1, 4:1 groups.
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Fig. 1. Body weight, diet intake and diet efficiency ratio in rats fed high fat diet (HFD) for 30

days.

C (control diet), HFD (high fat diet). Values are expressed as mean=standard deviation
(n=20). **Values within the same line with different superscript are significantly different

(p<0.05).
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Table 1. Composition of basal purified pellet

diet

Ingredients Amounts (%)
Corn starch 39.75
Casein 20.00
Maltodextrin 13.20
Sucrose 10.00
FatV 7.00
a —Cellulose 5.00
Mineral mix? 3.50
Vitamin mix” 1.00
L—cystine 0.30
Choline bitartrate 0.25
t—Butylhydroquinone 0.0014
Total 100

YFat was adjusted according to the n—6/n-3
ratio.

2#210025 AIN-93G mineral mix, “#310025
AIN-93G vitamin mix.
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Table 2. Fatty acids composition of dietary oils (%)
Fatty acids Corn oil Perilla oil Pork belly oil ~ Soybean oil

Octanoic acid (C8:0) - - - -
Decanoic acid (C10:0) - - 0.15 -
Lauric acid (C12:0) 0.13 0.04 0.22 -
Myristic acid (C14:0) 0.07 0.02 2.16 0.09
Palmitic acid (C16:0) 12.40 7.84 25.08 11.53
Palmitoleic acid (C16:1n-9) 0.13 0.27 2.61 0.10
Stearic acid (C18:0) 2.28 3.86 11.91 4.84
Oleic acid (C18:1n-9) 31.22 14.76 40.79 24.36
Linoleic acid (C18:2n-6) 51.21 16.88 16.28 51.28
Arachdic acid (C20:0) 1.03 0.29 0.12 0.76
Linolenic acid (C18:3n-3) 1.12 55.67 - 6.41
Behenic acid (C22:0) 0.19 0.38 - 0.50
Erucic aicd (C22:1) - - 0.05 -
Lignoceric acid (C24:0) 0.20 - - 0.14
Total 100 100 100 100

—! not detected, SFA: saturated fatty acids, UFA: unsaturated fatty acids.

Table 3. Fatty acids composition of experimental diet
(% of total fatty acids)

Dietary n-6/n-3

Fatty acids 0 4:1 15:1 30:1
Octanoic acid (C8:0) 10.12 - - -
Decanoic acid (C10:0) 6.61 - - -
Lauric acid (C12:0) 46.25 - - -
Myristic acid (C14:0) 19.92 - - -
Palmitic acid (C16:0) 8.54 11.68 12.63 12.84
Palmitoleic acid (C16:1n-9) - - - -
Stearic acid (C18:0) 3.66 2.60 2.40 2.70
Oleic acid (C18:1n-9) 3.52 28.23 30.91 31.07
Linoleic acid (C18:2n-6) 1.39 45.89 50.69 51.70
Arachdic acid (C20:0) - - - -
Linolenic acid (C18:3n-3) - 11.60 3.36 1.69

Behenic acid (C22:0) - - _ _
Erucic aicd (C22:1) - - _ _
Lignoceric acid (C24:0) - - - _

Total 100 100 100 100
SFA 95.10 14.28 15.03 15.54
UFA 4.90 85.72 84.97 84.46
n-6/n-3 - 3.96 15.08 30.59
UFA/SFA 0.05 6.00 5.65 5.43
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Table 4. Lists of primers used in this study
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GAPDH

forward

reverse
SREPB-1a forward
reverse

5'-TGCACCACCAACTGCTTAG-3'
5'-GGATGCAGGGATGATGTTC-3'
5'-ATGGACGAGCTGCCCTTCGGTGAGGCGGCT-3
5'-CCTGGCGATGGCTGTGTGCTG-3'

SREPB-2  forward 5'-TTTGTCAGCAATCAAGTGGGAGAGTTC-3'
reverse 5'-GCTGCGTTCTGGTATATCAAAGGCTGC-3'
PPAR «a forward 5'-CCCTCTCTCCAGCTTCCAGCCC-3'
reverse 5'-CCACAAGCGTCTTCTCAGCCATG-3'
B —actin  forward 5'-CTCTTCCAGCCTTCCTTCCT-3'
reverse 5'-AGCACTGTGTTGGCGTACAG-3'
LPL forward 5'-CAGCTGGGCCTAACTTTGAG-3'
reverse 5'-AATGGCTTCTCCAATGTTGC-3'
2,7, YHH2|EA A% oo AFo -rr4°} 17}0“ o5 5= Hket
HTh = HE9 71 ERAY 22g g 5ot Zol] agxo= HTLE FEotthFig. 1). HITH
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WA ZE st
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gz vwd o 4:1, 15:1, 30:1 24
oAl At AtH(p0.05). B FAAALS
iz ¥|wd o n-6/n-3 HE 4:1, 151,
30:1 AolA ZzF 22.21, 9.30, 11.21%, %
ZYAEHE 20.60, 14.07, 9.58%, LDL-C 52.96,
43.29, 12.23%, @ 15.71, 10.54, 6.18%, ALT
11.97, 5.62, 6.81%, AST 9.13, 8.11, 0.27% %
ofpon E3], 4:1 AwdA M B2 fa
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Table 5. Levels of plasma lipid profiles, glucose, AST and ALT of obesity rats fed high—fat diet

(mg/100 mL)

Dietary n-6/n-3

Item 0 4:1 15:1 30:1
Triacylglycerol 140.9+7.15"" 109.6+3.38° 127.8+6.49° 125.1+5.75°
Total cholesterol 102.2+3.06" 81.15+2.65¢ 87.82+4.01° 92.41+5.05
HDL-C 33.76+1.05¢ 43.34£2.18" 40.58+2.02° 36.95+1.66
LDL-C 34.74+1.74° 16.34+0.73¢ 19.70+1.08° 30.49+0.97°
Glucose 218.3+£10.95 184.0+£4.72¢ 195.3+5.58° 204.8+10.24%°
Phospholipid 62.17+2.67° 112.15+5.67° 108.07£5.20% 97.77+4.49°
ALT (U/L) 60.9+3.05% 53.61£2.03¢ 57.48+1.07° 56.75+2.82°
AST (U/L) 91.57+4.46% 83.21+3.16° 84.14+4.20° 91.32+3.66

DValues are expressed as meant+standard deviation (n=10).
abedyalues within the same line with different superscript are significantly different (n=>5,

p<0.05).
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. 2. Changes in plasma lipid profiles, glucose, AST and ALT of obesity rats fed high—fat diet.
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Table 6. Levels of serum insulin and leptin of obesity rats fed high—fat diet

Dietary n-6/n-3
Item 0 411 15:1 30:1
Insulin (ng/mL) 35.72£2.441: 22.30+2.51¢ 25.15+2.68 30.10£2.70°
Leptin (pg/L) 4.72+0.25° 2.55+0.27° 2.78+0.33° 3.78+0.35%

YValues are expressed as mean+standard deviation (n=10).

abedValues within the same line with different superscript are significantly different (n=5, p<0.05).
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Fig. 3. Changes in levels of serum insulin (A) and leptin (B) of obesity rats fed high—fat diet.
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