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Effects of Perilla Oil and Tuna Oil on Lipid Metabolism

and Eicosanoids Production in Rats*
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ABSTRACT

This study planned to compare the effects of source and amount of dietary n-3 fatty acid,
tuna oil and perilla oil, on lipid metabolism and eicosanoids production in Sprague-Dawley
strain male rats. Weaning rats were fed 5 different experimental diets for 4 weceks. (S : beef
tallow 50%-sesame oil 50%, T1 : beef tallow 50%+sesame oil 40%+tuna oil 10%, T2 : beef
tallow 50%-+sesame oil 25%+tuna oil 25%, P1 : beef tallow 50%+ sesame oil 40%+perilla oil
10%, P2 : beef tallow 50%+sesame oil 25%+perilla oil 25%) Food intake was higher in T2
group than in other groups, but body weight gain and food efficiency rate were not different
among groups. Plasma total lipid and triglyceride were significantly lower in groups fed perilla
oil as much as groups fed tuna oil than in S. But tuna oil reduced plasma cholesterol level
more than perilla oil. Liver total lipid per unit, cholesterol and triglyceride were not affected by
dietary fat source. Peroxisomal p-oxidation was higher in T1 and T2 than in Pl and P2.
Activities of glucose 6 phosphate dehydrogenase and malic enzyme were lower in T1 and T2
than in group fed sesame oil only. Plasma TXB, was affected by n-3 fatty acid consumption,
and it was lower in perilla oil groups as much as tuna oil groups than in S. But 6-keto PGF,,
was not different among experimental groups. The results of this study indicated that tuna oil
and perilla oil both decreased plasma lipids, however, the mechanism may be different. And
tuna oil and perilla oil had a similar effects on eicosanoids production. (Korean J Nutrition 29(7)
1 703~712, 1996)
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Table 1. Composition of experimental diet (g/Kg diet)
Group” T T2 Pl P2
Ingredients
Corn starch 700 700 700 700 700
Casein 150 150 150 150 150
Methionine 3 3 3 3 3
Fat (100)  (100) (100) (100y (100)
Beef tallow 50 50 50 50 50
Sesame oil 50 40 25 40 25
Tuna oil 10 25
Perilla oil 10 25
Salt Mixture” 35 35 35 35 35
Vitamin mixture® 10 10 10 10 10
Choline chloride 2 2 2 2 2

1) S : sesame oil, T : Tuna oil, P : Perilla oil

2) Salt Mixture(g/Kg mixture) : Calcium phosphate, di-
basic 500 : Sodium chloride 74 ; Potassium citrate,
monohydrate 220 ; Potassium sulfate 52 ; Magnesium
oxide 24 ; Manganous carbonate 3.5 ; Ferric citrate 6 ;
Zinc carbonate 1.6 ; Cupric carbonate 0.3 ; Potassium
iodate 0.01 ; Sodium selenite  0.01 ; Chromium po-
tassium sulfate 0.55 : Sucrose, finely powdered to make
1000g

3) Vitamin Mixture(mg/Kg mixture) : Thiamin.HC| 600 ;
Riboflavin - 600 ; Pyridoxine.HCl 700 : Nicotinic acid
3000 ; D-Calcium pantothenate 1600 ; Folic acid 200 ;
D-Biotin 20 ; Cyanocobalamine 1 ; Retinyl palmitate or
acetate 400,0001U vitamin A activity ; dl-e-Tocopheryl
acetate 50001U vitamin E activity ; Cholecalciferol 2.5 ;
Menaquinone 5 : Sucrose, finely powered to make

1000g
ATt
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Table 2. Fatty acids composition” of different fats in ex-

perimental diets (%)
Crowp ¢ TI Pl P2

Fatty acid
C14:0 1.3 1.7 2.3 1.3 1.4
C16:0 15.2 16.1 17.5 15.1 151
Cl1e:1 1.1 1.7 2.6 1.1 1.1
C18:0 11.2 11.4 11.6 11.0 10.7
C18:1n9 384 36.3 33.2 36.3 33.2
C18:2n6) 273 22.5 15.5 24.2 19.5
C 18: 3(n-3) 0.9 09 09 57 13.0
C 20: 4(n-6) 0.2 0.5
C 20:5(n-3) 0.6 1.4
C 22: 5(n-6) 0.3 0.5
C 22:6(n-3) 2.7 6.8
Unkown 4.6 55 7.2 5.3 6.0
2 SFA 27.7 29.2 314 27.4 27.2
S PUFA 28.2 27.2 25.6 299 325
P/S ratio” 1.02 1.07 1.23 1.09 1.19
2 n3 FA 09 4.2 9.1 5.7 13.0

2 n-6 FA 27.3 23.0 165 242 195
n-3/n-6 ratio®  0.033  0.18 0.55 024 067

1) data estimated by

*Tuna oil : C14:0 4.0, C16:0 193, C16:1 6.3, C
18:0 5.0, C18:1 150, C18:2 1.4, C18:3 0.9, C
20:419,C20:55.7,C22:529,C22:627.2
*Perilla oil : C14:0 0.6, C16:0 9.5, C16:1 0.3, C
18:01.3,C18:114.8,C18:2173C18:349.2
*Sesame oil : C14:0 0.2, C16: 0 10.0 C18:0 3.6, C
18:135.7,C18:2489C18:30.8

2) P/S ratio=5 PUFA/Y SFA

3) n-3/n-6=2 n-3 FA/Y n-6 FA

2) MsHs| A
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PGF)S dA 24330 TXB,% 6-keto PGFu
22 radioimmunoassay(RIA) o2 *H7F BA
= RIA kit(Amesham, TRK 780, TRK 790)2 ZZ+
A AT.

(6) Alo] Ak AMPAF 24
A3, B7183 A7)ES 4] 05g4 Hste] Rl 7]
£ il olalod A|hare] A Hl &2 THACH,

nE AgEAe] Ane BT BRAZ ekl

iEdy ’“a“ 9 Ha7ke feA 0.05 FEA
Duncan's multiple range test® A& 34} 2le] A
ls 229} A7} v)gol gt 8RS 2-way ANO-
VAZ &3l
2o o %
1. JE &7, Alo|ME= A Aol &
ARNEE AF5Z7tE, HoldfH ¢ "‘Ol &

Table 3o Ve

Aol Ze FAFU E7]ES 25% H7MAZ T
(T2, P50l 10% A7k8 F(T1, PDS T Bskout

AzZ ek Ao] F&e Ao] Ao} Hr} ol
w2 zol7h ek AP SRk AFH TRt
Ao A2 A7 AolE AT AA Y TSt
74 gtk sty o, AwadseE A Ao AW
277t AFZo FE FA @9kt E sl

$-9] AW A} & eicosanoid ¥HEF W]

0
N

1122
-
olrt
ikl
1o -lU
o
>
—d
=i
rir

Table 49+ Zth. 7F, A%, |1
17kl 2pol7h §IATt. ool
ATeiAl 7180l FAAFE WA AR
o A3 Tl vle 7k, A, B
AQ 718 #Asle] £ AP g 23E By
Z9t}h 183 Belzungs ™2 o 42 AA HAS W &
o} o] ML w APEE2] APEA (adipose tissue)
FAZL Ackal d1gom, Parrish92 ol HH=E
AYFEY 7k A%, v FAE Sk e AE
2l9] BAlE ZHAstaTiaL skt

-z
=

o
N
ol
4u
)
s
Jz

o

to
pel)

8

o 10

N7 3@ oy We
2
N
o

N
>
E
k=
=
)
a
Rl
rir

02
oo

1) 3 A=
W) AAEe 29 A3 Table 59 AN
o 974 $42% WIE AAeHEe o nek 2]
B it B8 Bl 4A5S o ) 4
o woT WSS I 57188 Wt
shd felon wgten S718 AT BAS A

Table 3. Body weight gain and food efficiency ratio

Body weight gain Food intake Food efficiency
(gf4week) (g/4week) ratio
S 58.0-+14.4™2 5899+18.8"  0.094+0.021™
T 58.5+11.5 547.8+21.2° (.089+0.013
T2 61.2+ 6.8 623.2+12.3% 0.097+0.009
P1 67.61+10.3 548.2+12.7° 0.118+0.017
P2 61.6% 8.0 617.8+16.3° 0.10240.010
Significz:)nt NS B NS
Factor
1) Mean+SE, 2) Not significant at a=0.05 by Duncan’s

multiple range test, 3) Values with different supersc-ripts
among groups were significantly different at ¢=0.05 by
Duncan's multiple range test, 4) * : P<0.1, ** : P<0.05,
#+ - PL0.01, NS @ not significant A : oil, B : level

Table 4. Organ weights and weight of epididymal fat

pad ®)
Liver Kidney Spleen Epfﬁi?;rgal
S 12140.65"™? 2,62+0.13% 1.69£0.21" 9.1£1.17%
T1 11.6+0.31 2.73£008 1.80+0.24 7.7%0.96
T2 11.940.35 265+008 1471007 87%1.19
P1 11.31£0.66 256+011  1.61£021 8.1+049
P2 11.2+£0.58 268+012  1.74+017 8.5+0.85
Signiicant g NS NS NS
Factor
1) Mean=+SE, 2) Not significant at =0.05 by Duncan’

s multiple range test, 3) *: P<0.1, **: P<0.05, *** :
P<0.01, NS : not significant A : oil B : level
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Table 5. Lipid contents in Plasma (mg/dl plasma)
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Table 6. Lipid contents in Liver (mg/g wet liver)

Total [ipid Triglyceride  Cholesterol
8

'S 50.443.63" 677+0.71%" 2.37+0.13°
T1 42.342.54° 7.07+1.09 2.26+0.11°
T2 50.34:3.49" 7.04+0.72  2.4340.13%
P1 54.9+3.93* 6.89+0.87  2.80+0.18°
P2 46.3+2.21"  6.94+1.01 243+0.11%
Significant NS NS A x B

- Factor”

1) Mean+SE, 2) Values with different superscripts among

groups were significantly different at ¢=0.05 by Duncan's

multiple range test, 3) Not 5|gn|ﬁcant at ¢=0.05 by Dun-

can's multiple range test, 1 P01, ** 1 P<O.05, **+
- P<0.01, NS : not stgmﬁcant A oil B : level

Total lipid  Triglyceride Total cholesterol
S 164.6+-13.1"? 96.8+15.9° 65.1+3.9*
T1 1307+ 9.1°  60.7+ 6.0 50.7+3.7%
T2 1172+ 6.6° 732+ 50%  45.3+3.1°
P1 1273+ 7.9° 581+ 7.1° 59.0+4.3*
P2 134.4411.0°  66.4+ 8.1° 50.5+3.3"
Significant A* ARk A% B

Factor”

1) Mean+SE, 2) Values with different superscripts
among groups were 5|gn|f|cantly d|fferent at @=0.05 by
Duncan’s multiple range test, 1 P<L0a, ** PO,
05, *** : P<0.01, NS : not 5|gnificantA 2 oil B : level

251

NADPH nmoles/min/g protein

T2 P1 P2
(Group)

Fig. 1. Peroxisomal B-oxidation in liver. Different alphabet
were significantly different at a=0.05 by Duncan’s
multiple range test. There was significantly different
in dietary fat type at a=0.05.
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Fig. 2. Glucose 6 phosphate dehydrogenase activity in liver.
Different alphabet were significantly different at a= 0.
05 by Duncan’'s multiple range test. There was sig-
nificantly different in dietary fat type at a=0.05.
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Fig. 3. Malic enzyme activity in liver. Different alphabet
were significantly different at =0.05 by Duncan’s
multiple range test. There was significantly different
in dietary fat type at a=0.05.
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Table 7. Lipoprotein lipase(LPL) activity”
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S 60.5+3.83"%
T1 58.0+3.23

T2 ) 63.61+3.37

P1 60.6+2.99

P2 58.6+3.37

Significant
N

Factor” S

1) Lipoprotein lipase activity is expressed as pmoles free
fatty acids released per g tissue per hour, 2) Mean=S5E,
3) Not significant at =0.05 by Duncan’s multiple range
test, 4) *:P<0.1, **:P<0.05 ***: P<0.01, NS:
not significant A : oil B : level



Table 8. Eicosanoid concentration in plasma and fat free

aorta
TXB; - 6-Keto PGF,,
(ng/ml plasma)  (ng/mg fat free aorta)
S 347+1.39™ 8.37£4.49™%
T - 0.70%£0.56° 8.73+1.77
12 0.73+0.58° 8.341+1.96
P1 0.42+0.29° 8.54+3.38
P2 1.40+0.42° 8.36+3.71
Signific.’i)nt Axs NS
Factor
1) Mean+£SE, 2) Values with different superscripts among

groups were significantly different at ¢=0.05 by Duncan’s
multiple range test, 3) Not significant at =0.05 by Dun-
can's multiple range test, * 1 P01, ** : PL0.05, HH
: P<0.01, NS : not significant A : oil B : level
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