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Relationship between the reactive oxygen species and substrate oxygenation
in ethanol-induced rat liver microsomes
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Cytochrome P450 is a group of enzymes that are responsible for the biotransformation of numerous endogenous
and exogenous compounds. However, the precise process of dioxygen activation involved in P450-dependent sub-
strate oxygenations has not been established. Previously, we reported that singlet oxygen (102) played an important
‘role in microsomal P450-dependent oxygenation. In order to confirm the 103 involvement, we investigated further
the relationship between the formation of reactive oxygen species (ROS) and a substrate oxygenation in the ethanol-

induced rat liver microsomal P450.
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1. 370V-LEH

6B EY Wistar RHEM T v 1 1215% (v/v) ethanol % 3B HAHER S FhoDT v M LIFEEZRMHIL, BEL
SEFECEY I 70V — A% fBl, 85 Vs HE, HP450ES L UCYPEIRIZZNZh LowryE?Y, COEANRY
FViEY BLOELISAY 10k Y R L7,
2. p-Nitrophenol KE§{b B

CYP2E1 D45 R %) 3B T 5 p-nitrophenol 7 5 Z D HHH T d 5 4-nitrocatechol ~DKBILF S & Wz L7227 Y 5
v MFI 2 @Y —A4, NADPH, p-nitrophenol 5 & Ul 4 DIEMERFEHEHR], #k¥ L — A, P450BHEH] (Table 1) %
RBaLl, KEALEMELZFFMEL 2.
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Table 1 ROS scavengers, a ferric chelator and P450 inhibitor
used in the experiment

+ Op” scavenger SOD

+ OH scavenger Ethanol, DMSO, Mannitol
H,0, scavenger Catalase

10, quencher B-Carotene, NaN3

Ferric chelator Deferoxamine

P450 inhibitor SKF525A

3. ESR spin-trapping

370y —A%PB L HP (hematoporphyrin) -UVAZRDSRET LS VA NVEDESRARY M2 ERTHlE L7z,
0o 15 v 7HI & LT TMPD (2,26,6-tetramethyl-4-piperidone), 72, A—/S—FF Y F7=F 5 VH N (-07)
BIXULFaxy L5 VsV (-OH) @+ 5 v 74 & LCDMPO (55-dimethyl-1-pyrroline-N-oxide) % fiv72°"1%, 7%
B, I70V—-2%kLi3Ir 0V -4 ENADPHOREGW A2 37CTIOFHESEARTHY, HP-UVARLIZHPHE
HBICUVAZIRETT 2 &0 R AT B LFERERDOZ L TH S,
4. BERBEEANT MV

S v FF3I ¥ 9V — A2 pnitrophenol ¥ L, 300-600 nmiZ BT HEN - THARZ bV EllZEL. p-
Nitrophenol M L7223 7 BV~ ADARYZ AR HIZ AV —ADARDANRY PVEELFIWTEE/EEANRY
ML E LTS,

[(BREEE]
CYP2EIRIGIZED & D HROSHHEE L TWAH P24 5728, p-nitrophenol AKER{LTE M % #-_72, SOD, catalase B
& U'mannitol % 7RI L 728, KRELEHICEEBER SN2 o7, L2 L, #F L — MO deferoxaime I & UFP450
MEH O SKF525A % RIS 5 &, KIS hsz, $7-, 10227 =2 F ¥ —0 f-carotene X NaNs 2RI+ 5 &, #
BEARAE 9L KB AL BUS % 308 L 720 p-Nitrophenol & F#%1Z CYP2E1 DFEE T % ethanol 5 & O'DMSO % N L /- b
FIRRIC, BRI BUS 1P E hizo (Fig 1)
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Fig. 1 Effect of ROS scavengers, a P450 inhibitor, and an iron chelator on the hydroxylation of p-
nitrophenol in rat liver microsomes. The reaction mixtures contained 1.3 nmol/mL P450, 0.1
mM p-nitrophenol, 1 mM NADPH, and various substances in a final volume of 0.5 mL of 50
mM phosphate buffer, pH 7.5, at 37C for 10 min. Concentrations: SOD: 5000 units/mL, cata-
lase: 5000 units/mL, mannitol: 1 mM, SKF525A: 0.05 mM, deferoxamine: 20 mM, NaNs: 0.5 mM
f-carotene: 1 mM, ethanol: 0.86 mM, DMSO: 0.71 mM.
Significance: *p < 0.01 vs. the control.
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p-Nitrophenol KEEALHIE & 0, ¥ &7 F VI DBA R & ORI S 55 L) % ESRAE Y b5 v Tikk
WCEFHi L7z p-Nitrophenol, f-carotened X IFSKF525A % I 7 0V — ARIZIEINT 5 &, BEKENIZI0DT F
FIOVEREIXET LA —7, p-nitrophenol 3 X UF f-carotene # HP-UVARIZIHEMT 5 &, 102V 7V F VBERET L7
%, SKES25AZIRMLTH ¥ 7 FABMBICE{ER O N 2D o7z (Fig. 2) £/, ‘O BIX-OHIZ b v T
oo TNHOFERIE, CYPEIRISIZIZ-02 R OHTIE %, 1025 LTWwE eV T L2 RLT WS,
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Fig. 2 Concentration-dependent scavenging effect of f-carotene (O), p-nitrophenol (€), and SKF525A
(4) on both the generated 03 in the microsomes-NADPH system (A) and chemically generat-
ed '0; in HP-UVA system (B). (A). The reaction systems contained 1.3 nmol/mL P450, 50
mM TMPD, 1 mM NADPH, and 0-05 mM S -carotene, 0-0.25 mM p-nitrophenol, or 0-0.2 mM
SKF525A in a total volume of 0.5 mL of 50 mM phosphate buffer, pH 7.5 at 37 C. ESR spectra
were measured at 10 min after the addition of NADPH. (B): The systems contained 62.5 uM
HP, 50 mM TMPD, 0-0.5 mM f-carotene and 0-0.25 mM p-nitrophenol or 0-0.5 mM SKF525A
in a total volume of 0.2 mL of 50 mM phosphate buffer, pH 7.5, at room temperature (22C).
ESR spectra were measured after 30 sec of UVA irradiation in the system.
Significance: *p < 0.01 vs. the control.

p-Nitrophenol Z #iN L - DR E G EANRS M U» 5, Imax = 430 nm, Amin = 380 nmAE SN TDR
N7 b b, pnitrophenolid PASOTEM A LON LG ICEEREMN T L5414 TORETH S Z L Hbo 72
UEOHKRERNS, ROMimEHBL,
(1) -0z B LU -OHIXCYP2EL K& Bk BL SIS B S LT ev,
2) Iy MFIZ BV - A X BEEBEIRCB VT, 10 BEDHRE LR LTWS,
(3) 10213 PASOTEMEHI O DA L BRELCTHRA LT 2 WA D 5o
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