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Abstract

The effects of different dietary fatty acids on the hepatic glutathione S-transferase(GST-P) positive foci and glutathione
related enzyme system were investigated in carcinogen treated rats. Weaning male Sprague Dawley rats were divided into
three groups and fed the diets of 15% corn(CO), perilla(PO), and sardine 0il(SO), respectively. Hepatocellular carcinogenesis
was initiated with diethylnitrosamine(DEN) and then fed the diet containing 0.02% 2-acetylaminofluorene(2-AAF) followed
by 0.05% phenobarbital for 10 weeks. The hepatic tissues were homogenized and centrifugated to prepare microsomal and
cytosolic fractions. The enzyme activities of hepatic glutathione S-transferase(GST), glutathione reductase(GR), and glutathione
peroxidase(GPx) were determined from cytosolic fractions. The number of GST-P hyperplastic nodules was the highest in
corn oil group at 6th week, the early stage of hyperplastic nodule formation. GST activities were increased significantly
by carcinogens in all dietary groups after 6th wk. GR activities followed the same trend as GST activities. GPx activities
were decreased by carcinogens in all dietary groups at 10th week. In this experiment, corn oil diet may have promotive
effect on hyperplastic nodule formation during the early promotional stages of chemical carcinogenesis.
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9] FaFe A o}, B ¢ EZIAAE A= BA
9] §-54S 57X]7] (Shinitzky & Barenholz 1978; Burns &
Spector 1990), B} S4AAL BF BAEL, S84 S0 B4
=5 H3M| 7w (Hammer & Wills 1979; Lai 5 1980; Yamaoka
T 1988), rH o 2= A ARG F7FAIA(Sevanian &
Hochstein 1985) FUA|Z2] o F3Fs nX= Aoz A
Zteloj R 1 Sk 2 22 EXIR A Foll= n3 AE
O] A4k n-6 AF ] EZIA| YA H]sto] IAFAHAA
Z3Kcoronary heart disease), @XF, FHAHIE AUsI= &
ok Ackm oelA $hed), 7 7Rt 7180 25 prostaglandin
(PG} d=o] A= Qi) Linoleic acid(n-6, LA)Z 5 €
= 47 238 £FA]7])= thromboxane(TXAy) 1} 3 4
T S3A-ES UEHW = prostacyclin(PGl) o] 5L, o
SOl %ol 2&H n-3 AEY APALO 2 HE = eicosanoids
o] 3R A LGl PGL¢} TXA7F A==, o]&2 IAE
E5¥ arachidonate(AA)7} o] o= AR BAPH=
A& Aslist &9 #Fo] Ea FHS A=W
Fo 72 AFA7)A EthHennekens 5 1990). N-3 AL 9] A
Pikol F53t S0 ofis I A E ] Sl Ao
NES BEEXIAFA e B FELYES 23]
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A2 FA41& AAIsHE B Ttof| thste] T4lo] Hopx|ar QL
o}

[o

o oo

2 AlZetol tig 271A+F = AE 59 aflatoxin LHO=
A3l Africa K| Hof|A] Theto] gho] PSR, THE virusol
et FA|7F o] EAshE A GFHoA 7hehe] Aol
=4 Yeh, o] #et R =R E AIEE It Wogan 1975;
Harris & Sun 1984). 4Jo] z|u}o] ZbA| 22| ¢Ftatrof u] %]
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transferase(GST), glutathione reductase(GR), glutathione peroxidase
(@GP0 B EO U= G ZAIYTE B3] 22 03
Ag el AH4ER] linolenic acid7} F5-3t S7H-7F ol 2lf-
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Table 1. Composition of experimental diets
(g/100 g diet)

Component/diet Comn oil Perilla oil  Sardine oil
Corn starch 54.7 54.7 54.7
Casein 20.0 20.0 20.0
a -Cellulose 5.0 5.0 5.0
Vitamin mixture' 1.0 1.0 1.0
Salt mixture” 4.0 4.0 4.0
DL-Methionine 0.3 0.3 0.3
Corn oil 15.0 - -
Perilla oil - 15.0 -
Sardine oil - - 15.0
a -Tocopherol - 0.015 0.015

Y Nutritional Biochemicals, ICN Life Science Group, Cleveland,
Ohio. Vitamin mixture is composed of; Vit.A acetate(500,000 1U/g)
1.8 g, Vit.D conc.(850,000 TU/g) 0.125 g, @-Tocopherol(250 1U/g)
22.0 g, Ascorbic acid 45.0 g, Inositol 5.9 g, Choline chloride 75.0
g, Menadione 2.25 g, p-Aminobenzoic acid 5.0 g, Niacin 4.25 g,
Riboflavin 1.0 g, Pyridoxine hydrochloride 1.0 g, Calcium
pantothenic acid 3.0 g, Biotin 0.02 g, Folic acid 0.09 g, Vitamin
Bi2 0.00135 g, and Dextrose to 1 kg.

% Composition of salt mixture, g/kg mixture: CaHPO, 500 g, NaCl
74 g, KoSO4 52 g, Potassium citrate monohydrate 220 g, MgO
240 g, Manganase carbonate(43~48% Mn) 3.5 g, Ferric citrate(16~
17% Fe) 6.0 g, Zinc carbonate 1.6 g, Cupric carbonate(53 ~55% Cu)
0.3 g, KIO; 0.01 g, Chromium Potassium sulfate 0.55 g, Na,SeOs *
SH,O 0.01 g, Sucrose, finely powdered 118.0 g.
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Diet containing 0.05% PB

Diet containing 0.02% AAF
plus 0.05% PB

Fig. 1. Experimental design.

2 Holot B& FESHANTable 1). YFAlolE WE W) 5
st Bolel o] AEAHE U] Siste] Spifot 2
2 & A9 tocopherol Q1 1 mF 1 mg2] «-tocopherol&
WAk St 5112, B/ BRI onobich
typeZ 715 ke, FojEf= olghiAloA AR A
0235 tocopherol free AYE]Z -FFXT) Casein, @-cellulose,
DL-methionine™} tocopherol2 Sigma A&, vitamin mixture
LN AEL AHEHET, BE Holf Rt W BEshY
oun, Holg gL vk =] 500 ml Za}AE Hof| Yol W
3 Al 7k SHA $F Baste] WE AT A
S5k AAARE SR FAte] o8] Zst EE 7}
Aoz AHA diethylnitrosamine(DEN)2 ARSI S
H A Z+= 2-acetylaminofluorene(2-AAF) 1} phenobarbital(PB)
A AHESHATE
7 e Aolzol] et AX 23} RO o] A
Aol AR $ 2340 DENS 24 G0l o] F5A
(k9)F 200 mg =2 EFpo] AR, 2ol A
HASE Te £E0R By} FABAT. DN FA1E
FAR (AT 2-AAFS AW Ao] BAT 002% SF
o2 QWFAFLCH, 455 PBE 40 TAT 005% SO
2 WFAIEA 27, 47, 6%, 1050l 212 43] SAAH
tHFig. 1).

=

Mo thy

3. Alze| & A TAz2

DENS FAeHA 2519} 45, 65 sk 105770] 242
AT T e AR 24 Arhe A5 AH o
= Ao FoF B2 SFA71AL A AaE 55 PFAl
1 BastzE Aol ARSHleh oF 5 g9 7S 2
oHA & jce-cold homogenizing media(154 mM KCl, 50 mM
Tris-HCl, 1 mM EDTA buffer, pH 4) 25 S @31 4ToA]

5l LT L

FA3} 3 TS 4°C, 12,000xgo A 2087 YAl Ee) stk
QBB o] A E F27ZE(cell debris)S A AL F742] AW
o] 7] FEE F9/3t] microsome w2 RO} ThHA|
4C, 105,000xgoI A 608 Fet A4IEE3}] cytosol(F3H)
T} microsome(pellet) £&-& £&]3}31, ThA] microsome &2

2 5 m9] homogenizing mediaZ F-FA|A 2 7]9] oAl z==

3 10% formalin gojo] LY F ALgatoich. elae
A3 ANEE 4 mm FAR A A2 F xylened} ethanolZ &
A A B8l skl £5422} phosphate buffered saline, pH
74(PBS) §H O & 5EZF FH NS o] goat serum
02 30 A2 & GST-P FA|(1:500)% 1A17F ¥h-A1X] o
PBSZ A& s}t c) ©]& immunogold silver staining A] 2K Auro
Probe™ LM GAR)©.2 2|3t thg WAl A 15A17F A3}
3 PBSZ M| &5t 2™, glutaraldehyde €94(2% in PBS)Z 11
AA7AL FReE AT A 225 DA 2K(IntenSE M
kit, Amersham International plc) 2.2 X2 & SR 42 A F 3}
1L ethanol 2} xylene& FA|AH =3}14& A% th canadian
valsam©. 2 §-Ysto] dn|F o2 st 7 GST-P 44
FA4 Ee BEo B o AHO) A% % WYL
AR XA 2] (Image analyzer) S AE-3te] &35}t

5. Glutathione S-transferase(GST)2| EME =X

Cytosol2] GSTE] &A=+ chlorodinitrobenzene(CDNB)<2}
GSHE 7]d & AME3Sl= Habig $5(1974)9] WS AR5l
=23}tk CytosolS 1.5 mg protein/m¢ A=7} H =2 0.1 M
phosphate buffer(pH 6.5)2 3|43t & )40 0.5 mlof 1 mM
399 glutathione(GSH) 1 m¢€} 1 mM CDNB 1 mlE 7}5}4
340 oA 287 EH= WSS STk GSTS) B4
T L 340 nmoj]A] CDNB2] molar extinction coefficientES 9.6
mM ' cn ‘2 AAbste] Thl A mg g 12 F9F conjugateH =
CDNB2] nmol 2 EA|3}H T

6. Glutathione Reductase(GR)2| &AME =X

Cytosol 2] glutathione reductase 4] %=+ Carlberg®} Mannervick
(1985)2] Hto 7 A3} t}. EDTA-potassium phosphate(2
mM/0.2 M) €+3=89(pH 7.0) 0.5 ml, NADPH 0.05 mf, 20 mM
Akl glutathione 0.05 ml, 32} 54 0.4 mlE 1 ml cuvette
o ¥ & 30Cof|A cytosol Al2F H7I8to] BHE-2 AIZHA|
# 340 nmof| Al NADPHO] S =7} Haks &5 45}
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4tk Glutathione reductase®] A == thilz mg o 18 E<t
A3}E]= NADPHO] nmol 42 HA|8}h

7. Glutathione Peroxidase(GPx)2| EME &H

Cytosol @] glutathione peroxidase &%=+ Tappel(1978)2]
HIHS 0]-83}o] 7] - 2= cumene-hydroperoxide(cumene-OOH)
£ AR5 T Glutathione2 glutathione peroxidase©]] 23 Ak
315 glutathione(GSSG) 2.2 AFStE] 1 o] A o] THA| glutathione
reductase®} NADPHo]| o]} &% glutathione(GSH) .2 &}
9= ©] NADPH7} AH3}E]=1], o] ©] NADPH7} NADPZ A
3t AEE 340 oA NADPH] 215344 622 mM '
cm & 0|3l ZH3IHrh Cytosol] ThHA T2 bovine
serum albuming EFEMN O 2 AR5} Lowry 5(1951)9] &/
HE o]&sto] SAsHAE

8. SAAz

’é@’éﬂr SPSSZ o] g3te] 7+ Aguitt PFT} T2

BA i BELAE AL p0.05 SECAH ANOVA
test & Duncan's multiple range testo] 2J3}o] Z} AL 7+
FAAE ASIATHE 1990).

=

Z1n Y s

£ WGBYL Boltx] ghe thmo] ]
aho] AFo] AL S WYL, Aol uREe] Kol Kol
X GSITh 7E S AR AL Foldt AL 6FARE 3
7hsto] Azo] gt AhEel ZHEAGHEA/AZ<100)7} o
Zol H)ste] 179l $718 LebyThTable 2). %, Wer
Tgo] AN 652} 1077 BAE7 FAHE Aoz
ZrEe, Ao] Aol o8 ATE sl A 0] Aol Mol

A ghrek
2. BAZEBIEI HA}
Y GSTP PAFAY 2Ee TAE Yoty 5 4

PN BAS| WS ] ZHAE Yohabye] AEE ol
FH3 gIekSato 5 1984). o] AP GSTP FAIS o]
o WMoz et A7 AT, hRIAE Hold FRo] @
Algle] GST-P AZA4 Ao] WA ke, 659} 10
A AFAXY A BE Ao 2oA] BATG 6FA
Sg Aol Tel A ThE AlolTutt GST-P FAFAA 2
Aol o] YA Uehts e How, 1052 =
£ AojzolA] 850 ek WANTE S5 S Ba
Ou, Aol ZhelE XolS Holx| itk ER wWA

1
iz

Ao A HFAto] F 7F Glutathione EAA| ) v X]&= FgF 279

Table 2. Effect of different fats on the body and liver
weights of the rats treated with DEN followed by AAF and PB

Group Body wt. Liver wt. Liver/Body wt.
() € (%)
CO  187.5+10.37 6.22+0.54 3.3240.26"
CA  180.0+37.05 5.77+1.20 3.20+0.16™
) i PO 217.5+ 6.89 6.24+0.43 2.87+0.20™
PA 17251173 4.88+0.93 2.83+0.51°
SO 1833+29.27 7.09+1.13 3.89+0.46°
SA  1583+20.41 6.43+0.74 4.09:£0.52°
CO  260.0+20.00 7.3120.34 2.8240.20"
CA  236.7+25.03 6.921.09 2.91+0.15%
PO 290.0436.33 7.88+1.07 2.72+0.09"
4wk PA 19832381 6.33+0.84 3.20+0.29°
SO 267.5£26.79 8.07+1.12 3.01+0.15%
SA  220.0+20.25 7.5240.59 3.42+0.08"
CO  315.0+39.88 8.85+1.49 2.80:0.15"
CA  2583+27.87 12.14+1.26 4.70+0.15°
PO 328343545 8.96£1.12 2.75+0.47"
6 wk PA  255.0420.74 11.3942.08 4.46+0.71°
SO 330.0+42.43 10.14+1.43 3.08+0.24°
SA  276.7+17.51 12.78+1.42 4.61+0.28"
CO  409.2+36.11 10.26+1.08 2.50::0.06"
CA  341.7+41.19 12.98+3.60 3.75+0.64%
PO 427.0+47.09 9.84+1.20 2.30+0.15°
10wk PA  367.0+33.47 12.8141.48 3.50+0.39°
SO 462.5+32.52 12.04+1.40 2.60+0.22"
SA  377.5+46.02 15.08+1.61 4.0140.19°

CO: Corn oil diet, CA: Corn oil diet+carcinogen treatment,

PO: Perilla oil diet, PA: Perilla oil diet+carcinogen treatment,
SO: Sardine oil diet, SA: Sardine oil diet+carcinogen treatment
Values are mean+S.D.

Means with the same letter are not significantly different at p<0.05
by Duncan's multiple range test in the same week.

J

o GST-P A4 Zhel A5 WHs g2 Ages
ey, 63 Sog Aol ol e 5 Holga] W
3 FoFoz we A,E IEET = QUK Table 3).

JAWNE 1712, S5, SAGE Aol 1%z T
T 2AAPE 33 BAFAAGE U 2718 Aol ZolA
7V 2A 228 =3P WMt AN, Seafate] O
chgolgten, Byl el Walt 71 Asroa ®st
of B MBS 6FA st Aol oM E7G ol 2ol
H3| GST-P 45414 249 A7t wol vehd A
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Table 3. Effect of different fats on the area and number
of placental glutathione S-transferase hyperplastic nodules
in hepatocellular carcinogenic rats

Placental glutathione S-transferase positive foci

Group Area(mm/ci) No/cir
6 wk 10 wk 6 wk 10 wk
CA 4.51+2.69 6.554323  28.8243.94° 29.55+11.21
PA 1.52+0.45 6.39£3.11  10.38+2.42" 1733+ 3.19
SA 2.02+0.89 6.33£3.24  14.07+4.24" 29.38+13.43

CA: Corn oil diet+carcinogen treatment

PA: Perilla oil diet+carcinogen treatment

SA: Sardine oil diet+carcinogen treatment

Values are mean+S.E.

Means with the same letter are not significantly different at p<0.05

by Duncan's multiple range test in the same column.

A Aee B

Misslbeck 5(1984)2 aflatoxin BI(AFB)& £ st & 2]0]
of S4dg THFOl Z71RAS GOT FHZAA 2l
At A47F S7FRT AL HaskE 2w, Newberne 5(1979)2
AFBE Eojsti: Beka} o] Fof 2lo] $9| S44g0] o
= 7N A HA 20 EHelEo] SUFs e, AFB &
o Zofgk AYAolE FFT A WAEo] S7HEHA &
Qftt. Baldwin & Parker(1987)= AFBE §¢3}7| A3} T
She Bt Aol 3 S0l FE FHNBE W GOT
444 28l Sot WHjo] Z/Hickn Basel AR
Aol A Aol Aol FFS AAIGA L 27] 9] X
Aol S W RO Y2HETh Kim S2005)2 Ao]
A Gelatol Alo|o] 25%S FReh UHEFS el
e W FA7IEZ0] SeTlELET Fo4 22 GST-P

il e EE DR
¥y FA4Y BEe WAo] Fky B ushglrh. 3 Xia

520051 Alo]9) n-6in-3 WIS WEO2A Ao e
GAHA W G Fof WEPAZ FgAol Aad
Sirhm RIS, oleld AT nl5e] Alo]o] Ayt &
ol AZY] Aol G mE 5 Gk o2 FEch
£ AP GSTP FAFAN 2R Q57 657 44
Aol oA T Holze] Hstel foHoz we 48
Uehd S 064 Aate] FHA 554 Aol ndA
Apate] 5 S Holel g Ajolel Hstel 1he) &
B4 gule] 204 AAE g Ao AzEch

ol

0

3. Glutathione S-transferase?| EAM T
7t cytosol H2 9] glutathione S-transferase(GST)2] A=
S4% 23, 657745 TUdEES FAT 2oA dix
o Hlsty] BAHE7E A YEt BdEEE FARs
FA5AA AEol BAEHT) AZRE 6FA oA AFojEl R
T(SA)°] THE FAI(CA, PA)O] H]ste] [ojF oz Sd=
7b Rtk HHEES oA &2 dizTelA 474 A
o2 +(S0)°] T 2]o|ZH(CO, POl st EH =7} &
oA o2 A UE L, 67R o= §24 ¢l 2ol oy
Aojg| oA a8 E7 =2 BEFS e Tzt
A 2ol Blste] ARMEAS Foidt T S A
Ao Hojgfto] 7 WA UEhd, AojAgtte s &
2= sk o Jlow, AEAT 22 stress7} 0]
e o Aol Ao et th=2A W3 4= lrkal AZtEh
F5AE AEo| SRR 105R 0= 6504 Kk &A4=7t
wolglon, Ao|xe] wet oS HolA| 3kTHTable 4).
GST 194 SFEAtELA A BA3E A-ARY &
A o] glutathioneS conjugationA]# =84 EZZ v A 7]=
o Hofst=s BamA SAEEY Foo o TAdT}A

=T il

Table 4. Effect of dietary fats and DEN, AAF, PB on the hepatic cytosolic glutathione S-transferase activity

(nmoles/mg protein)

2 wk 4 wk 6 wk 10 wk
Cco 108.15+5.30° 110.15+ 4.43% 110.90+13.25% 143.11+ 7.92%
CA 121.50+4.36' 106.22+ 4.12% 477.18+23.93°, 355.08+35.39",
PO 125.12+5.68'% 890.52+ 4.36%, 99.15+12.35% 129.15+ 8.25%
PA 130.089.04°, 166.67+18.97", 465.93+26.09°, 331.40+13.61%
SO 129.67+8.57% 170.60+21.45°, 141.63+ 9.80% 143.64+ 7.68%
SA 141.63+7.25% 141.63+ 7.25% 374.70+16.30°, 322.30+56.14°,

CO: Corn oil diet, CA: Corn oil diet+carcinogen treatment, PO: Perilla oil diet, PA: Perilla oil diet+carcinogen treatment

SO: Sardine oil diet, SA: Sardine oil diett+carcinogen treatment, Values are mean+S.E.

*7¢ Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same column.

x~z Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same row.
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A GST A =7 F7He i 215 ¢ chKitahara 5 1984)
o] A= GST Y= 6FAFH Al Aol B+
A=A T sl UL o] ik =3 'GH%
I 2o AP IitetES Ak | Ay oz 2853
= Aolth. 53] 654 Sppfrafolollile izl Hlst
o ‘%‘%‘%—‘?044011*1«1 GST 24929 S7h(H2w2] 430%)

7241015 (328%), g ol = 4] o] =(265%) ]| H] 3k v
S A et 44880 YL 270 S50
o WretE el Rolo] 71y RS Mgk Ao et
sk AZuRY A 242 Aole] XA 24 Wt
L0 UeA gom, Noly FaE wwe] BEeY
2§27 (free radical) @] BFAL W] HYAmE AEek
o) 42 YAF] AL FABAA Z7hE oo} &
Aolth. & AL 6744 Hofelao]Zo] thxtol
AE T2 o] vlste] S0l o B GST =7} &4
UEREIL, Ao A AR 2 obxl FASAIAE R85
© golEfAolie] TdEdE FANS W =2t &
ols|d AOE 23 4 gk

o

4. Glutathione Reductase2| EME

Glutathione reductase(GR)+= glutathione peroxidase®] 2J3|
A A8}y glutathione(GSSG)2 NADPHE AHE-35lo] &+l
% glutathione(GSH) 2.2 3HA]7]= 98-S FdattHCarlberg
& Mammervick 1985). 7t cytosol £29] glutathione reductase
(GR)9] BH=5 ST A1}, 4547 E 2o Blste] &
FEES FARS o 7kt A Ao, SR
o]Q]ofl= o &o]A] hoka FHFAAE 2Hol FAEH=6
FRARE = SEEE FojTo] BE Ao|ZofA FoFez
=7 S7F6kEh 674 GSTS] 4% ¥3ke} o9 A
SHA| Aol fa(SA)ol ThE frAlRtel Hlste] B4t ©A

Table 5. Effect of dietary fats and DEN, AAF, PB on

Alo|A|ukato] ] 7t Glutathione EAA0] W= Q& 281

RO, 91219 Zol S HolAt ghsteh Lee S(2003)
& HolAel pis vl 2SR, HolIgiie) Fag =
dsto] 719 oA IS VAT U GRY BHEL of
£ T ToIA 7V $A vebgehn Busigon B
IFoIH GR BAEE fhad Ei BHE Folzelq 4
el Zfolg FYHOR AT 4 GlTHTable 5)

5. Glutathione Peroxidase?| EMET

7t cytosol 38 9] glutathione peroxidase(GPx)2] =S
et At 4—r9]r 6—|—Z’H°ﬂt HrEA Y Fofu Ao A
% Q) 20| 8 Hol| gtk GPx BYE
@xu ) AR 102747} ot

A e
SR e dxZ 5 Aol 4BS0)0] thE fA1Zol vl
o GPx SHE7} to} WAL Folsa e uf Ashi
H]&o] 71 @A UEbdth(Table 6). GPx B4&=7}F 10577
29| Aol {FHSO) A THE 2]o]F(CO, PO)] H|s}
of WA et AojAe] FRULEZE GPx A28 E
7 =24 Ued & S AR

o] Aik= 7A=Y o 271TA o GPx&] &4do] A
sHElthe H31(Kitahara 5 1983)9F 4A|sh= Aoz 53] &
FEES oA g2 dz2d 5 FogF(S0)o] HE
frATol Hlste] GPx B =7 Wol IEdS Fostis
o 9olHoz 7AashA o}gh:} 2 Kitahara S(1983)<
DENS E7}FASHAL 25 & 2-AAFE 4]0 9] 0.02%= A3
71 AT} AOIA 7 -glutamyliransferase(GGT) G241
ZAA o] YAH th2HE= cumene hydroperoxideo] gt glu-
tathione peroxidase2] &Ao] o2 Z718l+=d, o]
3l HAR glutathione S-transferase B & €] 2] GPx &AJo] &7}

the hepatic cytosolic glutathione reductase activity

(nmoles/mg protein)

2 wk 4 wk 6 wk 10 wk
Co 28.33+4.92°, 30.86+2.51°% 31.45+1.81% 26.81+3.75°,
CA 33.38+4.03% 30.05+5.71%, 81.93+7.17", 65.33+7.60°,
PO 32.40+4.94° 32.1742.68" 27.14+1.93, 27.49+2.29°
PA 30.86+3.10% 49.52:44.44°, 95.3145.56", 61.13+6.49",
SO 24.99:+4.30°, 34.03+4.50°, 22.20+2.87", 33.1344.64%
SA 36.00£3.97 41.42+4.84°, 72.9943.64", 73.45+9.47",

CO: Corn oil diet, CA: Corn oil diet+carcinogen treatment, PO: Perilla oil diet, PA: Perilla oil diet+carcinogen treatment

SO: Sardine oil diet, SA: Sardine oil diet+carcinogen treatment, Values are mean+S.E.

*7¢ Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same column.

x~z Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same row.
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Table 6. Effect of dietary fats and DEN, AAF, PB on the hepatic cytosolic glutathione peroxidase activity

(nmoles/mg protein)

2 wk 4 wk 6 wk 10 wk
CcO 305.93£21.68™, 363.84425.64% 359.904+23.28% 409.00+48.11°,
CA 276.72ﬁ:24.3?aab°y 383.93+49.69%, 302.38436.71°%, 178.20+13.04%
PO 294.9111.93%, 355.37424.14%, 400.86+31.46%, 427.36:42.08,
PA 340.06+33.04°%, 330.68+34.08" 384.30+34.95% 198.8612.05%
SO 236.17423.22%, 328.60+19.34% 317.23+£22.40% 307.29+30.50°
SA 191.39+20.36°, 327.25+20.42°% 313.73£30.28" 205.65+20.56°

CO: Corn oil diet, CA: Corn oil diettcarcinogen treatment, PO: Perilla oil diet, PA: Perilla oil diet+carcinogen treatment.

SO: Sardine oil diet, SA: Sardine oil diet+carcinogen treatment, Values are meanS.E.

*7¢ Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same column.

x~z Means with the same letter are not significantly different at p<0.05 by Duncan's multiple range test in the same row.
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