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Abstract : The studies were carried out on the correlation between microsomal lipid peroxidation level and
drug metabolizing enzyme activities in rat liver microsomal suspensions on various ages (2-week-old, 2,
4, 8, and 12-month-old). The lipid peroxidation levels of liver homogenates tended to be elevated in a 4-
month-old rat livers, but it was a little decreased in 8 and 12-month-old rat livers. The lipid peroxidation
levels of microsomal suspension was not shown any significant differences by ages. Lipid peroxidation levels
and microsomal cytochrome P450 and NADPH-cytochrome ¢ reductase activity showed a direct correlation
(r=0.72 and r=0.64), respectively. The activities of cytochrome P450-dependent aminopyrine-N-demethy-
lase and benzpyrene hydroxylase in rat liver microsomes were increased by ages up to 8-month-old rats
and maintained in 12-month-old rats. The correlation between lipid peroxidation levels and these cytochrome-

dependent enzyme activities showed a high direct correlation (r=0.97 and r=0.81), respectively.
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AxLe] A7)l A¥ A (endoplasmic reticulum), 53]
2}o] B & (ribosome) W A7T FEHEHANE 2HUAEA
(rough surfaced endoplasmic reticulum)i= A H AR
ohe} oFEely} Fokn e ol EHE FRAEEE
HEAA A2 e FAAN e AF5RLAU
monooxygenase Al28-& 7HA 3 e a|#eR, AE
2 FAA7E BlHol FElEe AR vlelazd
(microsome)°| 2} gtk vRo] A 24 monooxygenase

A)2:8-& NADPHS| HAE 2183k cytochrome P450
S BAANA X840l oA AFE BolatA T ¥
oflgt A§3 o] B Bz} AAE AYAIH T4t
g FAGoEMN FEAHEHR B aF0F o]
o] mjd-g golstA gt [1-4]

mlo] A2 &L AXA| U] s Eoln thE A Rt
o] BE¥sRMAHS Wol XA Qe UXNEE F
AEo2 sk ok [5]. whebr] wlolag &) ARG
st abAe}l ghg-she BgelA Wb AFAFE S0
A s wbgA TR AAAEE A 5 Aol

o] =ES 2003EE AT AAPIAATL YR A0 ATHAE

*Corresponding author: Sang-Youel Park

College of Veterinary Medicine, Chonbuk National University, Chonju 561-756, Korea
[Tel: 82-63-270-3886. Fax: 82-63-270-3780, E-mail: sypark@chonbuk.ac.kr]



580 255 - g

Algahll At [6-8] AAAFAA B AT [9-11].
e} wlolAEE wAF sMikstel] digh AlEaW 4
oA wlolazde] 71EA gt AAHAAZTAE =7
813 A A M s mto] 2R de] 7]l Gl §il
A 238 7158 SR ThE BarEe] )t [12-14].

AR AA ZH o] 2AnE o] gsh T WA T
B9 Qe gty wetr vlolazd WA #
FHHEA. 28

=
g AA7E Qg ZolH o) REAX AF F7lel w
g} R A mksibE o] 2H&A o] STHITHRE B
o] BaoA s (1S, 16].

olo] we} & ATl e ABZlel wet F8
e L R (A NEC
JAERES e PEoR YT, A 3
sk Wslol M sloldwd 7%l HRYS U
4 sk

Mz W gy

MESE

o] % #Z¢] Sprague-Dawleyd] 3 HE 3072 &
HAEY el AP ATA0N A EFtel HEALE
EElM Az vke-2A 8 S B3 37 Aldgle] §4
shAA A TR ARSI 257, 2, 4, 8, R
1270980 228l HS uf 654 F5 EFHOE AP
A 7dg AF st Ao AR-skRT

BMAleF ¥ B4717]

njo] =22 cytochrome P4503 NADPH-cytochrome
¢ reductase &4 &35 913} 1,2,4-aminonaphtol sulfonic
acid. cytochrome ¢ ¥ NADPHS} rlo]az&o] okEth
A}Z A& 9|3k aminopyrine?} benzpyrene- Sigma
(US.A) A &L A3 1, malondi- aldehyde 578 &
)3} thiobarbituric acid (TBA)$} trichloroacetic  acid
(TCA)E Lancaster (England) A&, 718} At A2k
Junsei (Japan) AF-2] 15 Aoke AMS-3FATE

BA717182 @& ral 7] SMT process homogenizer
(SMT Co., Japan)} teflon-pestle homogenizer (Wheaton,
US.AYE ARSI, mlolagde] £ & fsiM=
super speed centrifuge (Vision, Korea)S AH&-3 2.1,
E4E &4 UV-2100 spectrophotometer (Shimadzu,
Japan)E AMEEIA T, §% ~H e FF7YE &
22 spectrofluorometer (SEM25, ltaly)E AH&-stitt.

¥

X ojo|3 &S =i

HEE AR § ZA] 288 A Ast ARt
WA} Tris €-328(0.25M sucrose, 20 mM nicotinamide,
27mM KCl, pH 7482 33] o)} A& 3t dA=3
3} g Ag A AT AA S 2o ] 2
Tris 59 30miE 7+8+] SMT process homogenizer
2 187 235 93842 F A teflon-pestle
homogenizerg AH&-3] 0-4°CE FX5FHA 43 stroke
Z Axsle] FARFAE AP AR vlola
2ol BalE Caindt Skilleter [17]2] A ¥ Lee®} Lee
(18]9) W& F-&3lo] FAF-F4 227 mitochondria
g Bgste] A AL Omurat Sato [19]2] ¥PHel &
sto] vlolmg &g Bt A AP g aoksd
RS 460X gollA 5EZF DA ER]EH] Alx T
B3 8 AHEL 2Estd AAsZ AHAE g
4300X gollA] 1087 ARt wjAg siER7
& AASHTE dojxl AL 12,500X gol| A 307
YA Rt veEsgol AHES FEjsle AAT
F Ao A AL 100,500X goll 4] 9087 425t
o npolz g YAEEL B3Ik vlolazd A
| #5A1A thA] 3 teflon-pestle
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(1) Malondialdehyde (MDA)S] &%

Keller % [20]9] ¥iol| &3t tha-3} 7o) &A4 st
Ath. TBA A12K(15% TCA, 0.375% TBA, 0.25N HCI)
2mie} A T vlo|aEE F-8-9(1 mg protein/m))
I ml, 283 10ue) 10% BHTE 7}t E3sta 2t
H)R2Fo M 1587 7HE g & WzbA 7 vhe--S 3,000
X goll A 1087 Q4R3I Aozl A del ¥%
ZEE o719 515 nmet HAMHE 553 nmell A S
BlETh ¥FEZ 02 tetramethoxypropanes 3719} 7H2
W o 2 Aalsld U8 MDA EF YFILHoZRE]
MDA 4 4HEsiqth

(2) BE7hze] 34

7F gAA ) vlo| AR RANE Trs $FAH2E 3
A 8ked(2 mg protei/ml) 1717 342 nm} WAL
455 nmoll A 4l d FFFEE Sk H sk

Ofo|ARsE #Mol &3
(1) Cytochrome P450 =74
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njo] A2 & RHY% cytochrome P450 -2 Omura
s} Sao(19)2] W o2 2t &, vloj22E ¥
$-9%(2 mg protein/ml, 0.15M KPO, 2+5-91) 5 m/ell sodium
dithioniteZ 2% 71832 2 E3ste] 25ml 4+ 7]
Hj Aol Ueo] Qal 3% wlAle) Antstaag ¥
S A 2R gk ujAPg tlZRste] 3 380nm
2} 500nm Atelo] &3 AHEHE Z3iith. 450 nm
9} 490 nmollM o] FFE 2Ho]| 2HE cytochrome P450
9] extinction coefficient, 91 mM™'em™& o8&t F=
£ Ak2319thnmol cytochrome P450/mg protein).

(2) NADPH-cytochrome ¢ reductase &4 574

nlo] A 24 B-F-o42] NADPH- cytochrome ¢ reductase
AL Lake 2119 WO R FAsATE aokshd,
cytochrome ¢ -8-24(5 mg cytochrome c/m/, 03 M Q12ket
2o} pH 7.5) 02 ml] 0.3 M ¢14FeHEY 0.8 m/, 9.5 mM
NADPH 10 W, uto] A2 F-7-4(5 mg protein/m/) 10 W/
Z 1 m U8 HoIM EFEA 1 F FE 550 nme]
187 e HEE FAsach 18709 §8 e
W3tz s e 89 cytochrome ¢ extinction coefficient,
21 X 107 umol min~'mg™" proteing o] &-3te] FAEH &
cytochrome ¢¢| nm/min/mg protein®. 2 &4d-& FA|8t
At

(3) Aminopyrine N-demethylase 84 &%

Wills (221¢] ol Est] ST F, 0.05M
Tris-HCl g4 (pH 7.5) 3 ml, vle]F2F (5 mg
protein/m/) 1 m/, 9.5 mM NADPH 20 p/, 83 00M
aminopyrine 1 WS E§sted 37°Ce] Fa2lA] REGA}7]
A 5E kAo 2 48]0 A v 1mi Y FH o
10% TCA | mi¢} E3atch EAE Aol 158
7b w318 F Nash A19F [23) 2 miok Ejate] 60°C &
£zol A 1557 whEAIZ) F 2,500 rp.moll A 15EZH
AaRgsle] AYNF FAEE 3 412 mmellM &
Aatgch Aol o)ste] AAH formaldehyde Y& X
FEANLEZRE &3t 842 A4 formaldehyde
pmol/min/mg protein® 2 AT}

(4) Benzpyrene hydroxylase 843 &4

Watanabe 5 (2419} Wyl Fale FH AT 8
k3l wlo]l A 2L BFoH(25mg protein/ml) 0.2 m/,
0.05 M Tris-HCl £+ (pH 7.5) 0.8 m/, 9.5 mM NADPH
10, Z28] 32 0.01 M benzpyrene-acetone &4 10 i
EFE 3 37ClA 1587 e A AT W AR
717] 13l acetone 1 miE H7H8EAL, TRAl hexane 3 ml
2 #1087 323819 t). Hexane | miE 3 3k
1 N NaOH 3 mis} £838)a 187 Z3te] 4,000 rp.m.
oA 587 YA EFEAT NaOH 3§ #E3led A7]
2 396 nm, A 522 nmoll A AFEHE benzpyrene

o] Pt g &4t 9% 28k benzpyrene
2] nmol/min/mg protein® % LA 5} ch,

SH B EY

B oA dojzl Ay #EAe Add Al
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AAHE L Qe erfeldM el Bt HFURE e}
Wk feAd AAHE Student A ¢fstuan,
Aerraiglol] ot} WP A FH AHAATFME T
skt
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(1) MDA oFe] H3}
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2ol MDA &% ®isle Fig. 13 7o) 7 3 de 4
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Age nelol} A AwsE fold MskE ®olx
e¥gte}.
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Fig. 1. Age-related changes of MDA in rat liver homogenates
and microsomes. —~O—: homogenates; ~#-: microsomes;
MDA, malondialdehyde. Each value is the mean + SD for
6 seperate experiments. ¥P<0.05 vs. 2-week-old rats.
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Fig. 2. Age-related increase in relative fluorescence of rat
liver homogenates and microsomes. —O—: homogenates;
— M- microsomes. Each value is the mean + SD for 6
seperate experiments. **P<0.01 vs. 2-week-old rats.
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Fig. 3. Dependence of cytochrome P450 and NADPH-
cytochrome ¢ reductase of microsomes prepared from 2-
week, 2, 4, 8 and 12-month-old rat liver. -O-: cytochrome
P450; —a—: NADPH- cytochrome ¢ reductase. Each value
is the mean + SD for 6 separate experiments. **P<0.01
vs. 2-week-old rats.
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(1) dHZ 7o B wlo]= 29| cytochrome P450
3} NADPH-cytochrome ¢ reductase &4 3}

el 2 cytochrome P4502} NADPH-cytochrome
¢ reductase &4 9] W3+ Fig. 37 7t} Cytochrome
P450:2 2NLR@7A] 3438 F7tete ol o & ¥E
$lo] 121 €E% 714 R =192 NADPH-cytochrome ¢
reductase E-3-2 ANLH7HA] A& F713 3 gHEH

*x

L 015

Benzpyrene hydroxylase
(nmoles BP/mg protein/min)

Aminopyrine-N~demaethylase
(umoles AP/mg protein/min)

005

0 2 4 6 8 10 12
Age {(months)

Fig. 4. Dependence of aminopyrine-N- demethylase and
benzpyrene hydroxylase of microsomes prepared from 2-
week, 2, 4, 8, 12-month-old rat liver. -O—: aminopyrine-
N-demethylase. —A—: benzpyrene hydroxylase. Each value
is the mean + SD for 6 separate experiments. *P<0.05 vs.
2-week-old rats, ¥**¥P<0.01 vs. 2-week-old rats.
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Fig. 5. Relationship between relative fluorescence and
cytochrome P450 of microsomal suspension.
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Fig. 6. Relationship between relative fluorescence and
NADPH-cytochrome ¢ reductase activity of microsomal
suspension.
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(2) 9Fl W& 703 vlo]A2E 9] cytochrome P450-
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Fig. 7. Relationship between relative fluorescence and

aminopyrine-N- demethylase of microsomal suspension.

03

o
o
N 8
—

L]

ol
-
@

Benzpyrens hydroxylase
(nmoles BP/mg protein/min)
o

o
o
a

L]

0 —_ N " N " X N
10 30 50 70 90 110 130 150 170

Relative fluorescence

Fig. 8. Relationship between relative fluorescence and
benzpyrene hydroxylase of microsomal suspension.
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