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Metabolism and Cytochrome P450 Contents in Rats Fed Different Dietary Fats
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ABSTRACT

The purpose of this study was to determine the effects of 2-AAF injection time on hepatic
lipid peroxide metabolism and cytochrome P450 content in Sprague-Dawley rats fed diets con-
taining high amounts of vegetable oils or animal fats(15%, w/w). Fifty mg of 2-AAF/kg of
body weight/day was injected in PEG 300 intraperitonially for 3 consecutive days after 4 or
8 weeks to rats fed corn 0il(CO) or lard{LA) diet. The contents of lipid peroxide and cytoch-
rome P450, and the activities of superoxide dismutase(SOD), glutathione peroxidase (GSH-pero-
xidase) and glutathione S-transferase(GSH-S-transferase) were determined in hepatic microso-
mal or cytosolic fraction. Microsomal thiobarbituric acid reactive substances(TBARS) and cyto-
chrome P450 conlents increased in CO group injected 2-AAF after 4weeks. Cytosolic SOD
activity increased in CO group injected 2-AAF after 4 weeks and in LA group injected 2-AAF
after 4 or 8 weeks. Cytosolic GSH-peroxidase activity increased in CO group injected 2-AAF
after 4 weeks and in LA group injected 2-AAF after 8 wecks. Cytosolic GSH-S-transferase
activity increased in LA group compared to CO group without 2-AAF injection. GSH-S-transfe-
rase activity increased in CO group injected 2-AAF after 4 or 8 weeks and in LA group injected
l2wAAF after 4 weeks. Therelore, it may be suggested that 2-AAF injection increase the contents
of lipid peroxide or cytochrome P450, and detoxifying enzyme activities in rats fed CO diet
for short period and in rats fed LA diet for longer period.
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Table 1. Expenmental design(n”=8)

Group Subgroup Diet Treatment
Corn oil Co 1 Diet T -
(co) CO 2 Diet 1 AAF 50mg/kg BW after 4 wks
(B/s?) © 4.00) CO 3 Diet 1 AAF 50mg/kg B.W after 8 wks
Lard IA 1 Diet 11 -
(La) LA 2 Diet I AAF 50mg/kg BW after 4 wks
(P/S 1 0.26) LA 3 Dict II AAF 50mg/kg BW after 8 wks

1) Number of animals in each subgroup
2) P/S: polyunsaturated [atty acid/saturated fatty acid

Table 2. Composition of experimental diet(g/100g

diet)
Group . .
Diet I Diet 11
Ingredient

Comn starch 54.7 54.7
Casein 20.0 20.0
Cellulose 5.0 -
Corn ol 15.0 -
Lard - 15.0
Vitamin mixture!) 1.0 1.0
Salt mixture?) 4.0 4.0
D1-methionine 0.3 0.3

D

2)

Nutritional Biochemicals, ICN Life Science Group,
Cleveland, Ohio. Vitamin mixture is composed
of 3 Vit. A acetate(500,000 IU per g) 1.8g, Vit
D conc.(850,000 IU per g) 0.125g, a-Tocopherol
(250 TU per g) 22.0g, Ascorbic acid 45.0g, Inositol
5.0g, Choline chloride 75.0g, Menadione 2.25g,
p-Aminobenzoic acid 5.0g, Niacin 4.25g, Ribofla-
vin 1.0g, Pyridoxine hydrochloride 1.0g, Calcium
Pantothepate 3.0g, Biotdn 0.02g, Folic acid 0.09g,
Vitamin Bjp 0.00135g, and Dextrose to lkg.
Composition of salt mixwre, g/kg mixture ; Ca-
HPO, 500g, NaCl 74g, KoSO, 52g, Potassium Cil-
rate Monohydrate 220g, MgO 24g, Manganous
Carbonate(43—48% Mn) 8.5g, Ferric Citrate(16
~17% Fe) 6.0g, Zinc Carbonate 1.6g, Cupric Ca-
tbonate(53—55% Cu) 0.3g, KIQ; 0.01g, Chro-
mium Potassium sulfate 0.55g, NasSeOs - 5H,O
0.01g, Sucrose finely powdered 118.0g.

decapitationdt™] FA] 7+-& HA| 8L ice-cold saline
soluion® B A A3 1S B X0 o} ojF o

L FFA01L FFE

Z£7239 ;. Homogeni-

zerE AME3FY] 150mM KCl, 10mM phosphate buf-

fer(pH 7.4) $F8Hew 2% AHEYL 7E
%, high-speed centrifuge® ]88t 4T, 105000
xgoll A 1A b5 <t 94E2 s F, 45 AL cyrosol
B8 o2 393, microsome EFE 150mM KCl,
10meM phosphate buffer(pH 7.4) €349 5mlg
FAIA 4B FY microtubed] Hol ~70T A
W EHSATI A ATk

b microsome?] A3 #33E-2 thiobarbituric
acid S o8-8l thiobarbituric acid reactive su-
bstances(TBARS) 9] & 273} r)20),

' microsome?] cytochrome P450 HFL
Omuras} Sato9] 2L AMF Wyos &3
o o).

7t cytosol®] SODY A=+ riboflavin Y9l
s MAAE 0.9 2% nicobluetetrazoliurme]
4 SOD7t gAldte AEE FAS: Winter-
bourn?] Wgog 243tgirk.

7¥ cytosol®] GSH peroxidase?] &4 X & Paglias}
Valentine®] WL 7]48 Tappeld] WY& o] &
B T,

7t cytosol®] GSH S-transferase A= &4 £ ch-
lorodinitrobenzene(CDNB) 2 7| & 2 A}-8-3= Ha-
bigee HHYES o] B3 Tk,

3t cytosol E microsome?] WA EFLE bovine
serum albuming XF8M o 2 AlE3lo Lowrys
o] WL o] &P,

A8 A sASE o839 74 AYPT e A
EFQAE A4dsHen, a=005 FFEIA
ANOVA Duncan’s multiple range testol] 2]3}o} 4
2 FrdAE AFsHS.
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2-AAFS] Foj Ao hnoleic addet & BX3 A
A gheke)] 2o A8 A8 JoHeE ¥
it ggo) 2 FEA A Aol FH T
Z17be) W& A A F43E A 8 cytochrome P
450 Fgfol v FL AR I, comn oilFH
lardZ TAE A2 #2745 ARGFS 85 A}
S3 o) 2-AAFS PEG 3009 Sof BRFALZ AF
kg@ 50mge] FEOE 3U7 WY 154 T4
on, 4F Fo R L& 2-AAF AHEF H43F
Aoz ASHTH

ZF microsome®] A2 BAE3EZ A TBARS ¥
S8 248 AT(Table 3), 2-AAFE FJ814] ¢t
lard T (LA Dol A corn ollE(CO DolA B} =
7tehe AL Holu f932 Aol ottt
4734 2-AAFZ T4 T com oillF(CO 2)o A
Hz=T(CO Dol H3] feld o2 TBARS kol
Z7l0 e, 83 e 2-AAFE F
(Co 3)olA= TBARS F3el F7lste AFe
Holu #9do] o}, lardiToll A= 2-AAFS)
2ol Foj A 7)o A#glo] TBARS &) 43S
v =] A gksket.

7t microsome®] cytochrome P450 e 2-

B comn ol

Table 3. Effects of 2-AAF injection time on hepatic
microsomal lipid peroxide content in rats
fed different dietary fats

29 - Z4A

AAFE F312) %2 lardE (LA 1)) A com oilT
(CO DA RY F7lete BES Bod Fo3)
Ztol= ol ti(Table 4). 43 Fof 2-AAFE &
gk com oilT(CO 2)oll A =F(CO 1) b8
el H o 2 cpochrome P450 E3Fo] FrlstH on,
853 Foll 2-AAFE ¥ 3} com oilZ(CO 3) M=
QE2Z(Co Do H#H3 FrEte %S Holu
&gl zpole ottt 45 Fo| 2-AAFE T
o & lardF (LA 2)9l A= cytochrome P450 & 32]
HEl7t 2l o, 85 Fof] 2-AAFE T3 lardw (LA
) ME dEF(LA Do H& e3l8 #Hide

Table 4. Effects of 2-AAF injection time on hepatic
microsomal cytochrome P450 content in
rats fed different dietary fats

Subgroup  Cytochrome P450 content
Group
(nV=8) (nmol mg protein)
. CO1 0.292+ 0.038b2%)
Com oil .
CO 2 0.488+ 0.045°
(co) N
CO 3 0.361% 0.038%
LA ] 0.3724 0.039%>
Lard "
LA 2 0.546% 0.039%
(LA) X
IA 3 0.2891 0.050

1) Number of animals in each subgroup

2) Values are meant S.E.

3) Mean with the same letter are not significandy dif-
ferent at =0.05 level by Duncan’s multiple range
test.

Table 5. Effects of 2-AAF injection time on hepatic
cytosolic superoxide dismutase(SQD activity
in rats fed different dietary fats)

Subgroup Lipid peroxide content Subgroup $OD acuvity
Group i Group N . .
(nP=38) (nmol TBARS/mg protein) (n=8) (unit/mg protein)
. Ccoi1 0.097+ 0.009b2% . . Col 385.36% 79.54b9)9)
Comn oil . Comn oil
CO 2 0.206£ 0.038* CO 2 775.71£ 137.90°
(co) 6 (co) b
CO 3 0.132+ 0.002% CO 3 578.19% 16.80
LA 1 0.149% 0.015% 1A 1 266421 21.46°
Lard b Lard
LA 2 0.14940.013 LA 2 649.42+ 95572
(LA) R (LA .
LA 38 0.152+ 0.027% LA 3 698.24+ 67.49

1) Number of animals in each subgroup

2) Values are meant S.E.

$) Mean with the sarne letter are not significantdy dif-
ferent at 0.=0.05 level by Duncan’s multiple range
test.
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1) Number of animals in each subgroup

2) Values are meand S.E.

3) Mean with the same letter are not significandy dif-
ferent at a=0.05 level by Duncan’s multiple range
test.
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g Bolut #9HQ Aol olgith

7t cytosol?] SODE] BATE T4 w58 7|
#3to] nitrobluetetrazoliume] Hoj &L 50% A
AT SOD U& 1 unitE A EHT 2AAFE B
A3}A] e com ollT(CO 1)lA] lardF (LA 1)
oM Bt} sOD BAZ7} Fobehe A Holu
Fre A gl Aoz ohUan, 2-AAF FHA] F &
RFo| A SOD EA 57t 7ML TH(TAble 5). 45
Foll 2AAFZ T4 com oil(CO 2)9) A 833 o]
2-AAFE T4 com ol (CO 3)e] ]3] sSOD
BH=E U1 AFS 2oy 59749 Aole
ol]ien, lardw (LA 28} LA 3)o) A= 2-AAFS]
Foja)7le) o8 e Ak

7t cytosol®] GSH-peroxidase?] &4 =¥ mg pro-
eing 1% B¢ 418 5= NADPHE] nmol 2
GERT) 2-AAFE Fed3A] 92 lardF (LA 1)
A com oilF(CO 1)) H]3] GSH-peroxidase &
AEE FoAoz Z/3YTHTable 6). 43 9]
2-AAFE %4 § comn oil#(CO 2)9) 4 B=T(CO
Dol vlg] #9802 GSH-peroxidases] 4 %7}
718G o, 85 Fofl 2-AAFE o com oilit
(CO 3 AE d=F(Co 1] u]8) 2kl =715
A ot e H 2l Aol oy it 45 Fo)
2-AAFE BT lardit (LA 2) 9 A E EF(LA 1)
o Hl3] GSH-peroxidase?] BAHZ7} QS A

Table 6. Effects of 2-AAF injection time on hepatic
cytosolic glutathione peroxidase activity in
rats fed different dietary fats

Subgroup  Glutathione peroxidase activity

Grou
P (aD=8) (nmol NADPH/mg protein/min)
. CO1 9.066+ 1.7579%
Com oil
CO 2 22.520+ 3.541°
(co) )
CO 3 11.649% 0.293
IA 1 35562+ 6.502
Lard b
LA 2 84.147+ 44383
(LA)
LA 3 101.080£ 15.1862

1) Number of animals in each subgroup

2) Values are meant S.E.

3) Mean with the same letter are not significanty dil-
ferent at @=0.05 level by Duncan’s muldple range
test.

Table 7. Effects of 2-AAF injection time on hepatic
cytosolic glutathione S-transferase activity in
rats fed different dietary fats

Glutathione S-transferase activity

Subgroup ]
Group (nD=3%) (nmol CDNB conjugated/mg
protein/min)
. Co1 934,67+ §2.5792)%)
Corn oil
Cco 2 54591+ 13.34¢
(co)
Co 3 634.96+ 14897
LA 1 594.16+ 25.99b¢
Lard
LA 2 784.24+ 45.902
(La) .
LA § 746.33+£ 116.16

1) Number of animals in each subgroup

2) Values are meanz S.E.

8) Mean with the same letter are nor significantly dif-
ferent at 0=0.05 Jevel by Duncan’s muldple range
test.

FoFa)Tl 87 ol 2-AAFS EoI8 lardZ(LA 8)
AAE Z2F (A D b8 fFdRoz 713
At

7t cytosol®] GSH-S-wransferased] BAEE 2.
AAFE B3R &8 lardT (LA 1) 94 com oilat
(CO Dol w8} foH o Z71815]TH(Table 7).
4% Foll 2-AAF FojA] F Ao BE(CO
28} LA 2)°) M Holgt FF8 dFF(CO 19} LA
DET} GSH-S-transferase®] A E7} Gojdoz
Z7}sl4Act 85 Fo] 2-AAFE EAE corn oili®
(CO 8)ell M= 2jojgt FFE tE=T(COo DET
GSH-S-transferase®] A E7} Feoxow Zr1a
go, 85 Fd 2AAFS Fgk com ol (CO
8)3 4F Fo BHF com oilF(CO 2)7H =
GSH-$-transferase 2] ZH T glolal FoHel A
o] & Koz 9t

i
o~

a

il

Thiobarbituric acidel] ¥t&-8l= 22 #41d8-o
23 DNAY €48 Fo] AdEARE 43 AY,
+4¥ DNAY B 4& Weste QAL w5
3830 WolEA 2] A] TRARS &k v o
ol A= AFr A EA g FgEd
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A2 A TBARS g o] 2713hea B 9 ALY
39 AP HIEATHED, B AP HE,
45 5o 2-AAFE 59T com ol e Aozt
Z =24 vl&] TBARS #ike] 7 E 001, 85
Fol 2-AAFE T3l TBARS #3o] F7hE=
FAct. olAL 8FFd BESAY4e] g
2 A elg H3d o A= "
AEaL7E EUEAR A3 FrhE xF Tt
BEE AARAY, 8F Fo 2-AAFE FAE F
wetE o] XA AAsES FUVHNE Aol ¥
34 &%E e wAEg & gl

2lo] 24k gl del §d Fofof] 28 cytochrome
P450 §3Fo)] g T XA gker, cytoch-
rome P450 FHE A%, o) EYAE 4 2o
T2WE 5ol e dTe e F v o
& o] Z7lol wa} cytochrome P450 & gko] ZHAshH
2-AAF o] o) &]8] Zhoj] o)do] HEAH G =7}
Yol Achal B 35| g c)ee)sn)s-0) Cytochrome P450
FFEHA cost AFFS ZSAINeH] BAY
SA ) Astglolx A te] F21 ASLE cytoch-
rome P4509] $x|7} @e}AA Co9te] Aol
De}d 4 g $oH phenobarbitale F
g F AW o] 10% lard == 10% com oil
2ol Z F% & 9 cytochrome P450 EF o] com oil
AolF>lard Aol >FA Holy £X42 1tE
@), aEy, BXE st B2 afflower ojlo]tt
soybean 0il®] beef tallowR T} cytochrome P450 ¥
ag ZANTNT LI YPem 1%} 25%
Aol AHA cytochrome P450 FFL o7}
ok BaE Qi) B AP e, 457 Fo 2-
AAFE T8 comn oilitdl| A & 2ol 7t & o F o]
H|& cytochrome P450 Tege] FriElglont, 85
Fol 2AAFE =™ cytochrome P450 FHeko]
Z7ME A gaith o)A L 4F Fol Bost HUE
Aol 23] F718 cytochrome P450 ko] d & <
7t ME FEFE SERAY, on dRe]
Zheol mWal ZAE cytochrome P450 &3ko] 85
Zo gy FAE U3 cytochrome P450
o] ke JAFoEH 8F Fol 2-AAFE

ol

T3 H cytochrome P450 o] F71ERA] e
AFE JERSE = AT

GSH-peroxidase 5+ 2-AAFE F 31X &
2 com oilde] Y& lardT oA ErVstE.eu, 2
AAF oo 93l AE F Aol ZFA GSH-pe-
roxidase FH =7t S/ o 2 Y2 A o] o2
A8 AZAA Za7} H=HAvhE B epin
38)46) o) %) &b},

GSH-S-gansferase AT 2-AAFE S 517]
%2 com oilTel BI&) lardFol A F7hstgich o
AAF®] Fofo] s i F 4ol BT A GSH-
S-mansferase BAE7 Z7stg o, com ol
M= 5o 700 g G2 EhtR] Fatvh i
AR e THEE Y FA4 93} GSH-S-wa-
nsferasc B4 =7} Z718tg the of 2] WS 729)%6)
17)48) 4 A sl

GSH-S-transferasc MFOA o)A EA3ld A
23 A ¢ #9199 ghuathiones conjugation #
FEAEAZ WA e SE5E Fag 98
& e BaEd FYRAFTA F7HR
GSH-S-transferaseol] = & & isozyme FE 7} gloH,
AN EA BEoji] TP LA y-glutamyl-transpepti-
dase-positve foci7t Z71== @A A GSH-S-tran-
sferase A9} P B4 Trt SUtH e, o
B G Fo =L A Ei49 @HS
F7HNA AAE Bages H39 dye 44
29

£ 299 235 228 B9, EX A o]
i S48 4elE AL com ol e 457 F
2-AAFZE F o3 799 TBARSS cytochrome P450
¥, SOD$E GSH peroxidased] BA%71 716}
Ao, GSH-S-mansferased] AT 45 T 85
To] 2-AAFE Fojd F9o FUMek. 23R
Wate] Beo] i deol8 WL lardTol M= 8
FE 2-AAFE FAT ZF 59 SODS GSH pero-
xidase?] E4x7t F718tH.e9, GSH-S-transfe-
rase?] BAEET 45 Zo] 2-AAFE ¥ o3l 799
Z7 st
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