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ABSTRACT

This study was conducted to compare the effects of perilla oil or comn oil on lipid peroxidation
and eicosanoid productions. which are associaled with the promotion of carcinogenesis, in
liver or blood in rats. Male Sprague-Dawley weaning rats werc fed on semisynthetic diets
containing 15% (w/w) becef fai(BF), corn oil{(CO) or perilla 0il(PO). Three weeks after, the
half of rats in cach dict group were injected with a single dose of 50mg 2-acetylaminofluorene
(AAF)/Kg BW, hepatocarcinogen, intraperitoneally 3 times at 2-day interval and all of the
rats were sacrificed afier 8 wecks from the [first injection.

The rats fed on different dictary fats without 2-AAF treatment had not different MDA produc-
tion and conjugated diene content in liver microsome. CO+AAF group had significantly higher
conjugated diene content than BF+AAF and PO+ AAF groups, and lower ghucose-6-phospha-
tase activity than BF+AAF group. But PO+AAF had similar conjugated diene content to
BF+AAF group. and significantly lower MDA production than BF+AAF and CO+AAF
groups. The hepatic mocrosomal lipid peroxidation was slightly greater in CO group than
in PO group, though perilla 0il(P/S=9.67) has much more polyunsaturated fatty acids than
com oil(P/S=292). PG E2 level in liver and TX B2 level in plasma were significantly higher
in CO group than in BF and PO groups. TX B2 level was lowered in CO and BF groups
by 2-AAF treatment.

These results reach to the conclusion that the type of dietary fatty acid as well as the P/S
ratio has effect on hepatic microsomal lipid peroxidation and eicosanoid production. and perilla
oil or linolenic acid(n3) might be less effective on lipid peroxidation or PG E2 and TX B2
mediated tumor promotion than corn oil or linoleic acid(n6).
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Table 1. Composition of experimental diet
(g/100g diet)

IngredientDiet Beef Fat  Corn oil  Perilla oil
(BF) {CO) {PO)
Com starch 54.7 54.7 54.7
Vilamin-free casein 20.0 20.0 20.0
a-cellulose 5.0 5.0 50
Vitamin mixeure!!) 1.0 1.0 1.0
Salt mixrure(® 4.0 4.0 4.0
DL-Methionine 0.3 0.3 0.3
Beef tallow 15.0 — -
Com oil’ - 15.0 -
Perilla il - - 15.0
a-Tocopherol - - 0.015

{(1)Nutridonal biochemicals, ICN life sdence group,
Cleveland, Ohio. Vitamin mixture is composed of ;
Vit. A Acetate(500,000 1U/g) 1.8g, Vit. D conc.(850,
000 1U/g) 0.125g, Alpha-Tocopherol(250 1U/g) 22.0
g, Ascorbic acid 45.0g, Inositol 5.0g, Choline chloride
75.0g, Menadione 2.25g, p-Aminobenzoic add 5.0g,
Niacin 4.25g, Riboflavin 1.0g, Pyridoxine hydrochlo-
ride 1.0g, Caldium Panwthenic acid $.0g, Biotin 0.02
g, Folic acid 0.09g, Vitamin B, 0.00135g and Dext-
rose 10 1 Kg.

(2) Composidon  of salt mixture, g/Kg mixture : Ca-
HPO, 500g, NaC] 74g, K;80, 52g, Potassiumn citrate
monchydrate 22g, MgO 24g, Manganese carbonate
(48-48% Mn) 3.5g, Ferric drate(16~17 % Fe) 6.0g,
Zinc carbonate 1.6g, Cupric carbonate(33--55% Cu)
0.3g, KIO;s 0.01g, Chromium potassium sulfate 0.55
2, NazSeO, + 5H,0 0.01g, Sucrose finelv powered
118.0g

a-tocopherol/g oil-g H7iatgch
Holst T2 WY NHF AL Fo] RABOR

LA stgen A AFE 1FAvh s

ok
2. 2-AAF 50 Y AR
A2 o] E Hol7] AFEd 37 HE EEEH
e #HEE  2-acervlaminofluorenc(AAF)-&

polvethvlene glveol(PEG) 3000 =<{(1.6668g 2-
AAF/100ml PEG), 50mg AAF/kg BWel £Fo 8
st AYE 33] B} FARIAL, f2Ed & PEG
3009t FASFA Y. 2-AAF B Soim 434 o
= Ag otz 1F HU L W BE FHE 1247
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pe ¥ 478 494 495 mE B8
HAaAZAY. AR AFAI7 A8 collagen
reagent(Chrono-par collagen reagent, Chrono-log
corp)E A7Feed H% FE7} 2ug collagen/mlo]
54 %2 8 & siliconized magnetc stir bar=. g7 ¢l A

Bt Ao the 2000Xg 4CM 5B AT
?,]'5}0:1 Fzag Hele YEEE 37k TX By
2ol ALgBATH.

2) 2i0lA PG E; EES AT el

7+ "A =4 1gg F&3A @ 10mle] PBS
(potassium phosphate buffered saline)-& ¥il 4T

o)) 4] teflon Portor-Elvejhem homogenizerS AH-&-3}
o FASE T 37C R gl 308 24
# A7 prostaglandin® T4 A2stg et WztAl

7] ethanol 4mig o] ghe.8 F 2| A 7|3 47, 875
gl d 1087 fAEdsd 454g 2oh 3E
wastd sl PG E2 A0 A& B THE.

3) Z+e| microsome =& =&

7+ A FA sgg wWollol 2 =
cold homogenizing media(154mM KCI, 50mM Tris-
HCL 1mM EDTA buffer, pH 7.4) 25ml& P4
oA TR TR 4T, 12,000%gel A 2083F

Argstgrh fAR-E9 A ZZZE (cell debris)
& AART FHEY Aol Eol7}A] @#=E
= 9] 8ted 8}& 2] mitochondrial fraciong 2o} thAl
4, 105,000Xgel A 1417 &2 a8 se] mic
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din2 ARFAA FTRAFAT

. jce-

3. X|EnMEE sz =3
#.316]| 4 malondialdehvdet con-
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thiobarbituric acid(TAB) ¥HH & ol &38}% 3L 737 con-
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AHe 22 F Aa7AR ARAA cyclohe—
xanel. 2 &3 A7 & 233amal| 4] EFEE =
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vanilline HHeM o 2 =& sLATHY.

4. Glucose-6-phosphatase E&T

7+ microsome ol A BaginskiS"e] $g o2
mu2E 2ol 3hial glucose-6-phosphatase] 28

=

5. Prostaglandin E; @ Thromboxane By A

=&

golg} 7oA olw] At YFEASAL
A ez5E Zzt Amersham #Z9) thromboxane
B2(*H) assay system(TRK 780)3% prostaglandin E2
(1251) assav system(RPA 530)-2 o] &3l radio-
immunoassay(RIA) HHH O 2 =xd90. & 7t
NeE wHd 2o F483R Z2AAE A7
3}l eicosanoidE =zl 93 -8i-CoH ;9] silica
sorbents® A A AT
(Amersham, RPN 1908)& o] &% solid phase sor-
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2).

Aol A Fe AolTtel Aozt giict

— 354 —



354 -

=Ll

Table 2. Liver and spleen weights of the rats fed different fats and 2-AAF treatment

Bodv wt. Liver wit. Liver wt./BW Spleen Wt./BW
Group
(g) () (%) (%)
BF (8) 453 8+ 55.34 18.1% 3.9 2.86%+ 0.46 0.26% 0.01
BF-+AAF (10) 437.0% 86.20 125+ 1.94 2.7840.39 0.24+0.01
(o]0 (10) 499.5+ 33,84 14,6+ 1.6 2.99+0.34 0.24%0.03
CO+AAF  (10) 460.5% 65.74 1414 523 2.92+ 0.44 0.24+ 0.0%
PO (9 487.9+ 42.0¢ 12.8+ 1.6% 2.62+ 0.29 0.26+ 0.04
PO+AAF  (9) 4444+ 48 gab 11.84&92.3" 2.64+0.26 0.23+ 0.01

Values are meant 5D.

Means with the same letter are not significandv different at p<{0.05 bv Duncan test.

( ) Number of rat
BF  Beef far diet,
CO : Corn o1l diet,
PO : Perilla oil diet,

2. Zkot X|2te| 24

7 R Q] 2-AAF Fojo 2 1t FA|
qdgS F Mol o] FAF 7 TAg B

T ved A EQ) Ao RAE SHHPAo
U Axefe] AP gF FAE Ao|Fite] Aot

A TH(Table 2).

3. ZF AZEMEe| X|EnASIEE

Conjugated diene2 FE3tA|WH4ke] #Aksivhk-g
}_7]0]] free radical®] methvlenc7]8] 45 T4

e o] 2 F o] o)FH O =N Agzkgza]‘—,jtﬂ conju-
gated dlcnci MDAg} & ==
#=2 o] gdrt.

B AHGAT 2-AAFE 5483

BF+AAF ; Befl far diet+AAF treannent
CO+AAF : Corn oill diet+AAF trcauiment
PO+ AAT : Perilla oil diet4 AAF treatment

=

crosomeol] A 2= MDAS} conjugated diene 2%
SL£F71Z3 N2 (CO), HNEH)T(BF), £7)
E4lo] F(PO)F o2 Bol A xo] 7103} g1
Bugy dAstgent foH Aelz 19
(Table 8). & 3 2lo]F ZFdjA] 2-AAF Fo7}d]
A5 4L giREd ole 2-AAFS] Fo o]
FAY TG R 877 Avke EF<F EsE dd
Akl WRBTHANE Aol dgn 2ok

ZANF Feb] 4013083 FRel ke ATe
H4HEHE, MDA degre S71EAo|F(PO+
AAF)e] #23}A F Y conjugated diencg] A4 A
g2 27 E 40| F(CO+AFR) o] §o35A &
o}(Table 3) Alo]z|wkute)] 2o)&] vebhd AL 2-
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Table 3. Malondialdehvde production, conjugated diene content and glucose-6-phosphatase activiee in liver

microsome of rats fed different fats and 2-AAF weatment

Group Malondialdehvde Conjugared dienes Glucose-6-phosphatase activity

(nmole/mg protein) (optical densitv/mg lipid) (nmole/mg protein)
BF 0.48+0.15%¢  (7) 0.382 0.11F  (8) %04.7+ 175.6° (6)
BF+ AAF 0.60% 0.238%  (7) 0.20+ 0.09¢  (9) 348.5+ 165.8" (5)
co 0.58+0.17"  (8) 042+ 0.14%  (10) 10522 334>  (7)
CO+AAF 0.65£0.16°  (8) 0.15+£0.15"  (10) 1003 222> (7
PO 0.42+ 0.10™  (5) 033 011" (9) 182.1+ 541> (6)
PO+ AAF 0352 0.14¢ (&) 0.5%+ 0.12  (®) 112.4% 38.1b (7)

Values are meanz SD.

Means with the same letter are not significantlv different ai p<{0.05 bv Duncan tcst.

( ) Number of rat
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Fig. 1. Effects of dietary fats and 2-AAF treatment
on prostaglandin E2 production in liver.
Means with the same letter are not significantly
different at p<0.05 level by duncan’s multiple
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Fig. 2. Effects of dictary fars and 2-AAF treatment
on thromboxane B2 production in blood.
Means with the same letter are not significantly
different at p<0.05 level by duncan’s multiple
range test.
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