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Fig. 0-1 Electron transport system in

liver microsomes

Cyanide
NADH-cyt. b sensitive
emezefly r—t————r
NADH reductase 5 Cyt. b5 factor
~ NADPH~-cyt. P-450 T& Drug
NADPH-—» reductase — Cyt. P-450— i bolism

Fig. 0-2 Proposed pathway for hydroxylation
Qf drugs by hepatic cytochrome P-450
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Fig. 1-1 Changes in hepatic lipid peroxide(4),
reduced 'glutathione (0) ;and oxidized glutathione(d)
levels after treatment of carbon tetrachloride

(1 ml/kg, i.p.)

Each value represents Mean + S.E. obtained form
4 animals.
a) p<0.05, b) p<0.01, c) p<0.001 vs 0 time group
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Fig. 1-2 Changes in hepatic spermine(®), spermidine
(A) and putrescine (@) levels after treatment of
carbon tetrachloride to rats

Each value represents Mean + S.E. obtained from
4 animals.
a) p<0.05, ¢) p<0.001 vs 0 time group
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administration on hepatic lipid peroxide level in
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Table 1-1 Effect of spermine treatment on hepatic
microsomal cytochrome P-450 content and NADPH-
cytochrome c reductase activity in carbon tetra-
chloride treated rats '

Treatment Cytochrome P-450

NADPH-Cytochrome ¢ reductase

nmole/g L. nmole/mg prot uwnit/g L. unit/mg prot

Control 17.2 # 1.1 0.75 + 0.04 2.54 + 0.24 0.096 + 0.004
ccl, 7.5 + 0.8°) 0.39 + 0.02° 1.72 + 0.18 0.091 + 0.005
cCl,+ Spermine 8.7 + 0.7 0.40 + 0.02° 1.92 + 0.11 0.089 + 0.003

Significant difference from control; c) p<0.001

Table 1-2 Effect of spermine treatment on glutathione
reductase and peroxidase activities in carbon
tetrachloride treated rats

Treatment Glutathione reductase Glutathione peroxidase
( unit/g liver ) ( unit/g liver )

Control 4.91 + 0.11 23.19 + 0.44

ce1, 5.22 + 0.36 21.02 + 0.79%)

ccl,+ Sperimine 4.92 ¥ 0.34 19.42 + 2.05

Significant difference from control; a) p< 0.05



Table 1-3 Effect of spermine treatment on hepatic

glutathione level in carbon tetrachloride treated

rats
Hepatic glutathione content
Ratio
Treatment Reduced form Oxidized form Total
(ymoleGSH/g L.) (pmoleGSSG/g L.) (GSU+2GSSG)

Control 2.61 + 0.08 _  0.216 + 0.003 2.98 + 0.05  0.086 + 0.002
ce1, 4.17 + 0.215  0.302 + 0.007°74.77 + 0.07%) 0.070 % 0.002°)
cCl,+ Spermine 3.94 + 0.23°0  0.312 + 0,015 4.56 + 0.24°) 0.080 + 0.005

Significant difference from control; c) p< 0.001



Spd
Spm
P<0.001
I 1
P<0.001
1500
P<0.001 P<0.01
il 11}
® .
2 i
= 1000 {- N
3
E
.E ‘.§s
E .
ol
g
500

Control col, ccl,
+
Spfn
Fig. 1-5 Effect of spermine treatment on hepatic

polyamines contents in carbon tetrachloride rats
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4. in vitroizB 133 REARLRS

B

Na-Kpi(pH7.4) 80 mM
Phospholipid Exp.1;0.05, Exp.2;0.1sM
Fe(N0s)s . 0.22 uM

EDTA ' 0.1 mM

ADP 2 mH

Fpz 0.22%nit

NADPH 0.2 mM

0.5 ml

LERORBEAZNDPHZENT 32 21D KB2BMMB L. 37°CTI0oME
&, BuegeX AustDFHESV ICE DRMEL %2,

[=EER]

CClai2 5 ic & B HFSpmB DA 12 5 I IBEBER LD LA I L . Spe%its
LSemDEA AWM S = Lic kD FREERLH O LAV hE, Wiz, 20
SpaD fFIREBELWETIERY., EXBWICEWTLBOLh 20 2RELE
(Tablel-4), S B LR LS. E¥ET v bicSmAiRE5TaZ 22D,
FFIRERMIEHIETL. CORHCCLBES Yy OB L ERICFASHER
BmLtwk, 22 THEhASBOMME FIFFE US4 T T Svingenbe2) D
P-450 % & & &2 WIS EREHL RIS D€ T IV R T OSpeDEh R 2 MET L 7 (Table 1-
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Table 1-4 Changes in hepatic lipid peroxide and polyamine

levels after treatment of spermine to rats

T%mg after ' Lipid peroxide Polyaminé content ( n mole/g 1iﬁer )
adm?n;§t§atlon { n mole/g liver ) Spermine Spermidine Putrescine
0 231.0 + 51.9 1046 + 18 977 + 27 93.8 + 0.
0.5  133.8 + 13.4 1070 + 44 909 + 27 93.3 + 1.
1 137.8 + 20.8 1222 + 82 902 + 23 89.0 +
3 103.7 + 12.7° 1293 + 76" 888 + 48 91.6 + 0.
5 158.1 + 34.6 1247 + 81 759 + 53" 86.9 + 0.6
7 135.3 + 23.0 1212 + 30" 816 + 42" 87.5 + 0.9""

Each value represents Mean + S.E. obtained from 4 animals.

Significant difference from 0 time group; * p<0.05, ** p<0.0l, *** p<0.001
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Table 1-5 Inhibitory effect of spermine on NADPH-
dependent lipid peroxidation by reconstituted

system
Spermine Malondialdehyde formation
(mM) (n mole/ml/10min)
Exp. 1
3.60
2.62 (27.3)
0.2 2.39 (33.7)
1.89 (47.6)
2.5 1.58 (56.1)
Exp. 2
6.29
5.31 (15.6)
0.2 4,79 (23.9)
1.0 3.62 (42.5)
2.0 3.37 (46.5)

Numbers in parentheses represent per cent inhibition

-19-



ORZEBEOSMIZ L > THRERRLHASERIZHE s cHDO I, 4R
Mz 3 VIREE L NI AESICE. SmOMEEHAYIE S LR
f‘: o : )



2 2 B = OO — T B S T 27 I
o 27V sy 2SIV = O ABESE
BERfEBH=EIfEAH I D W T

[EBAHE]
1. in vitrolcB 17 3 IS RER{L RIS
EFNRICBIARBBIILETOEBEDTH S,

B

Tris-HC1(pH6.8) 250 mM
NaCl 250 mM
ADP 2 md
EDTA 0.1 mM
Fe(NO3)s ‘ 0.2 mM
Phospholipid 1.0 mg
Fp2 0.016unit
NADPH 0.1 mM

1.0 ml

ERLETOYIYPATFERIZ. FENVEY—LEBIcLo TRAXE., 7R
YRR 156mM-tem- ' FFHWTHEHE L %,

2. Y4V IRYFPE Y
HAwW2CP£Fig.1-6l2R L 2,

[ EBEER]

Fig.1-6127R L 72CP L Spm, SpdDMsHEEBEM LS o 03 5 EA £ Fig. 1-TITR
L7, IRERERLREEER X, 2,3,3,9-, 2,3,4,3-, 3,3,3,4-CPZSpmTH<
BOBN. EOHTH2,3,3,3-PTHROBFI MM - 720 ROWVEBEZRLE

-21-



H H

N N
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(1) nj=n, =3 (1) nmp=ny=n=3 n=4
ny=4 3,3,3,4—cyclic polyamine
3,3,4 — cyclic polyamine (2) n, =2, np=n3;= n;=3

2,3,3,3 —cyclic polyamine

(3) I'll :2, Ny =ng ==3,03==4
2,3,4,3—cyclic polyamine

Fig 1-6 Illustration of cyclic polyamines
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Fig. 1-7 Effects of macrocyclic polyamines on

NADPH-induced lipid peroxidation in rat liver
microsomes )

A standard mixture for microsomal lipid peroxidation
contained 80 mM Na,K-phosphate (pH 7.4), 6 mM MgClz,
0.33 mM NADP, 8 mM Glucose-6-phosphate, 0.1 unit

of glucose-6-phosphate dehydrogenase and microsomes
(0.55 mg proteins). Incubation.was carried out at
37°C for 10 min aerobically in the presence of
spermine (4), 3,3,4-cyclic polyamine (@), 3,3,3,4-
cyclic polyamine (1), spermidine(d), 2,3,4,3-cyclic
polyamine (®) and 2,3,3,3-cyclic polyamine (0).
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50}
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Fig 1-8 Effect of 2,3,3,3-cyclic polyamine on the
time course of NADPH-induced lipid peroxidation.

Malondialdehyde formed was measured in the presence

(0.1l mM@, 0.2 mMO) or absence(o) of 2,3,3,3-
cyclic polyamine.
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Table 1-6 Effects of 2,3,3,3-cyclic polyamine on NADPH-
cytochrome ¢ reductase activity, cumene hydroperoxide
induced lipid peroxidation and NADPH-cytochrome c

supported lipid peroxidation in reconstituted system*

NADPH-cytochrome ¢ (P-450)

NADPH-cytochrome ¢ Cumene hydroperoxide reductase supported
(P-450) reductase induced lipid lipid peroxidation in
activity peroxidation, reconstituted system
Addition (unit/mg) (nmole MD A/mg/min) (umote MDA/unit/min) -
None 0.119 = 0.004 1.218 £ 0.021 0.499 = 0.016
2.3,3,3-Cyclic polyamine 0.118 = 0.003 -+ 1.116 £ 0.020 0.422 £ 0.015
(0.5 mM) - ‘
2,3,3,3-Cyclic polyamine — 1.080 + 0.017 0.355 £0.011
(1.0 mM) : :
2,3,3,3-Cyclic polyamine 0.108 = 0.001 — 0.199 = 0.001
(2.0 mM)

* The assay mixture (1 ml) for cumene hydroperoxide induced lipid peroxidation contained 80 mM Na,K-phosphate
(pH 7.4), 0.55 mg of microsomal proteins and 0.1 mM cumene hydroperoxide. ’
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Fig. 1-9 Double reciprocal plots of microsomal lipid
peroxidation against the concentration of phospholipids..

The formation of malondialdehyde was measured in the

presence (0.1 mM @, 0.5 mMDO ) or absence(o) of 2,3,3,3~
cyclic polyamine. .
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Fig. 1-10 Effect of ferric ion on the inhibition of
microsomal lipis peroxidation by 2,3,3,3-cyclic
polyamine.

(A) Lipid peroxidation was measured as described in
Fig. 1-6 in the presence(®) or absence(0) of 0.5 mM
2,3,3,3-cyclic polyamine. (B) Lipid peroxidation
was measured in the presence of 0.1 mM ferric ion.
2,3,3,3-Cyclic polyamine (@) ; spermine (0)
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Table 1-7 Effect of anti PB P-450 IgG on NADPH- or CHP-

promoted lipid peroxidation in PB pretreated rat liver
microsomes

MDA formation

Anti~PB P-450

196G NADPH . CHP
nmole/mg/20 min % nmole/mg/3 min 3
None 17.23 100 6.41 100
0.5 mg ) 11.82 68.6 5.83 91.0
1.0 mg B.86 51.4 7.82 123.0
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Table 1-8 Effects of anti-MC P—448l or MC P-—4482 IgG
on NADPH-promoted lipid peroxidation in MC pretreated

rat liver microsomes

Additions MDA formation Inhibition
(nmole/mg/20 min) (%)
None 14.39 0
Anti-MC P—44Bl IgG 9.50 34.0
(1.0 mg)
Anti-MC P-448_ IgG B.47 41.1

(1.0 mg) 2
Anti-MC P-448 IgG
+ 4.01 72.1
Anti-MC P—4482 1gG

(1.0 mg + 1.0 mg)
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> THEX NN B, BWELTOP-450DH Iz & 1 NADPH- S I EBR
{LRISDENA DA, LPLZH 5, CHP-ZEREIRE AER{L R ibiX. NADPHO
BELELRD, P4S0DHHETHEZNRAZ LR P -2, 2 ORP-4500THPD-
N—FFV¥—YiEHEdF . P-450DHE3IFIcE DHEX R RN % (Table

1-9) . ¥ 7~ NADPH-EC IS ELRBRAL S IX . FroDBEKIZ L DR FHE X R M5,
TORICE BICP-AS0DOTFEFEME ¥ B4, AN ZHEFIR6hEPo £
(Table 1-10),
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Table 1-9 Effects of anti-P-450 IgGs on TMPD-peroxidase
activity in MC and PB pretreated rat liver microsomes

TMPD-peroxidase activity

Enzyme source Additions
nmole/mg/min 1 of Con;rol
PB-pretreated None 178.1 ' 100
Anti-PB P-450 IgG
0.7 mg 161.14 90.6
1.4 ng 143.3 80.5
2.1 mg 151.0 B4.8
2.8 mg 154.3 86.6
MC-pretreated None 65.9 100
Anti-MC P-448, 196G
0.7 mg 54.2 82.3
1.4 mg 50.3 76.4
2.1 mg 51.7 78.5
2.8 mg 54.5 82.7
Anti-MC P—4482 IgG
0.7 mg 57.8 87.8
1.4 mg 62.6 94.9
2.1 mg 48.9 74.3
2.8 mg 56.7 86.1

-33-



Table 1-10 Absence of additive inhibitory effect of anti-
PB P-450 IgG and anti~F92 IgG on NADPH-promoted lipid
peroxidation in PB treated rat liver microsomes

Malondialdehyde formation

Anti-PB P-450 { n mole/mg/20 min )

(Iiz ) —Anti—Fp2 I9G +Anti—Fp2 IgG
(1mg)
0 7.50 1.97
0.25 6.66 (88.8) 1.71 (86.9)
0.50 5.36 (71.5) 1.71 (86.9)
0.75 5.29 (70,6) 1.71 (86.9)
1.00 4.15 (55.4) 1.79 (91.0)

Numbers in parentheses represent per cent of each
control.
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Table 1-11 Requirements for NADPH-promoted lipid
peroxidation in reconstituted microsomal electron
transport systems

Malondialdehyde formation

Components (nmoles/ml/10 min)
- app-Fe°t  + app-reSt
Control U.D. U.D.
+ NADPH-Cytochrome ¢ reductase 0.13 1.56
+ Reductase + PB P-450 '2.88 7.38
+ Reductase + MC P—4482 1.12 4.13

Reaction mixtures contained 0.2 mM phospholipid phosphorus,
0.2 mM NADPH and the presence or absence of 2-0.1 mM ADP-
Fe(NO4), in 80 mM Na,K-phosphate, pH 7.4. The following
additions of NADPH-cytochrome c reductase, PB P-450 and

MC P—4482 were indicated 0.05 units per ml, 0.25uM and 0.12

uM, resp&ctivily. Incubation was performed for 10 min at
37%



‘Table 1-12 Property of heme catalysts or Fe3+ for

NADPH-and CHP-promoted lipid peroxidation in
reconstituted systems '

Malondialdehyde formation

Catalysts Conc " NADPH system CHP system
(nmoles/m1/10 min) . (nmoles/ml/2 min)
(w1) - aop-Fe>t 4 app-re’t
PB P-450 0.12 0.904 2.346 1.000
Boiled P-450 —_— 0.230 —_—
Cytochrome bs 0.19 0.115 0.423 0.154
Hemin 0.20 0.154 " 0.365 0.269
Hemoglobin 0.20 0.346 0,827 0.615
Fe(N03)3 0.20 0.038 U.D. U.D.

Reaction mixtures contained 0.2- mM phospholipid phosphorus, indicated
concentration of catalysts and 0.2 mM cumene hydroperoxide (CHP system)
or 0.03 units of NADPH-cytochrome c reductase per ml, 0.2 mM NADPH and
the presence or absence of 2-0.1 mM ADP—Fe(NO3)3 (NADPH system) in 80mM
Na,K~phosphate, pH 7.4.
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Fig. 1-11 Proposed scheme of NADPH-dependent lipid
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Cytochrome P-450 (uM)

Fig. 1-12 Dependence of cytochrome P-450 on NADPH-
promoted malondialdehyde formation in reconstituted
system

Reaction mixtures contained 0.2 mM phospholipid
phosphorus, 0.2 mM NADPH, 0.1 units of NADPH-
cytochrome ¢ reductase per ml and indicated
concentration of MC P-448 (. ), MC P- 448 (o) or
PB P-450(0).
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Fig. 1-13 Lineweaver-Burk plot, used to determine
the apparent Km for cumene hydroperoxide and Vmax
in cytochrome P-450-dependent malondialdehyde
formation

Symbols represent MC P—44@l(0), MC P—4482(<)) and
PB P-450(0O).
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Table 1-13 Peroxide-promoted malondialdehyde
formation in reconstituted system

Lipids and peroxidesa)

Malondialdehyde formation
(nmoles/nmole P-450/min)

Phospholipid

+ Cumene hydroperoxide
+ t-Butyl hydroperoxide
+ Hydrogen peroxide

Peroxidized phospholipidb)

MC P-~448l MC P"4482
0.917 1.839
0.083 0.690
0.333 0.804
0.146 0.230

a) Each peroxide was added 0.2 mM at final concentration
b) Value of peroxide was 0.2 mole/mole lipid phosphorus
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Table 1-14 Effect of ADP-Fe>' on NADPH-promoted

malondialdehyde formation and oxygen consumption:
catalyzed by cytochrome P-450

Malondialdehydea) Oxygen?)
Cytochromes formation consumption
-app-Fe>* +app-re3t ~-app-Fe3* +app-re’t
MC P-4481 1.11 2,05 9.03 10.32
MC P—4482 0.34 1.03 4,31 8.16
PB P-450 0.64 1,58 4.36 9.00

Reaction mixtures contained 0.2 mM phospholipid phosphorus, 0.1 uM
cytochrome P-450, 0.4 units of NADPH-cytochrome c¢ reductase per ml,
0.2 mM NADPH and the presence or absence of 2-0.1 mM ADP-Fe(N03)3
in 80 mM Na,K-phosphate, pH 7.4.

a) nmoles/nmole P-450/min

b) nmoles Oz/ml/min

Table 1-15 Influence of active oxygen scavengers
and heme adducts on NADPH-promoted malondialdehyde
formation catalyzed by cytochrome P-450 .

Per cent inhibition of
malondialdehyde formation

Additions MC P—4481 MC Pf4482
Superoxide dismutase (90 units/ml) 87 . 28
Sodium benzoate (40 mM) 60 23
Catalase (100 units/ml) - - 0 0
Cyanide (L mM) 24 15
CO (20% O 80% CO) . 62 8

2




Table 1-16 Relationship between the malondialdehyde
formation and the succinylated cytochrome c
reduction in reconstituted microsomal electron
transport system

Malondialdehyde Succinylated
formation cytochrome ¢
reduction

( n mole/n mole P-450/min )

MC P—4481 1.292 2.359

MC P-448, 0.657 0.457
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P %y —CEREE LT BB o 22, (Table 1-17)

Table 1~17 Peroxidase activity of purified rat

hepatic cytochrome P-450

NADPH » TMPD
Cytochromes peroxidase peroxidase

(nmoles/nmole p-450/min)

MC P—-448l ' 24,90 12,85
MC P~-4482 6.73 18.28
PB P-450 15.31 30.94

For a measurement of NADPH peroxidase, 0.1 nmole

of cytochrome P-450 was preincubated with 0.2

units of NADPH-cytochrome ¢ reductase and 50ug

of dilauroyl phosphatidylcholine for 2 min at
257C,.
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Aniline hydroxylation
(nmole p-aminophenol /nmole P-450/min)

I : 1
0.5 1.0

Acetone concentrc’cibn (M)

Fig. 2-1 Effect of acetone on aniline hydroxylation
activity in the reconstituted system

The cytochrome P-450 system(0 ) consisted of 0.113
nmole of cytochrome P-450(13.7nmole/mg), 0.23unit

of NADPH-cytochrome c(P-450) reductase(2l.lunits/mg),
and other components, as described in Materials,

in a final volume of 0.5ml. The cytochrome P-448
system(®) contained the same components as in the
case of the cytochrome P-450 system except that
0.10nmole of cytochrome P-448(18.7nmole/mg) was

used in place of cytochrome P-450.
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Fig. 2-2 Effects of acetone and 2,2"'-bipyridine on
cumene hydroperoxide-supported aniline hydroxylation
catalysed by cytochrome P-450.

Aniline hydroxylation was measured in the presence
of acetone(®) or 2,2'-bipyridine( X ) or absence
of these compounds((Q ). The final concentrations
of acetone, 2,2'-bipyridine and aniline used were
0.5M, 0.5mM and 2mM, respectively.
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Table 2-1 Effect of acetone on NADPH-dependent cytochrome
P-450 reduction in the presence or absence of aniline

‘Cytochrome P~450 reduction

Addition Cytochrame P-450 system Cytochrome P-448 system
(nmole P-450 or P-448 reduced/min)

None 5.9 3.5
Aniline ' 3.2 . 3.6
Acetone 8.1 3.8
Aniline + acetone 7.7 3.2
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Table 2-2 Effect of acetone on hydrogen preoxide formation
in the presence or absence of aniline in reconstituted

system
Formation of *
Ratio of
Groups p-aminophenol H,0, coduct/H,0 Difference**
{nmole/nmole cytochrome/min) P 292

Cytochrome P-450 system -
None 2.40 + 0.06
Aniline . 0.29 + 0,01 1.83 + 0.06 0.16 " 0.57
Ncetone 3.83 + 0.01
Aniline +

ace tone . G.47 + 0,03 2,97 + 0.05 0.17 1.05
2,2'-Bipyridine 4.98 + 0.05
Aniline +

2,2 -bipyridine 0.41 + 0.01 2.83 # 0.12 0.15 2.05
Cytochrome P-448 system
None 1.99 + 0.02
hnlline 0.26 + 0.02 1.71 #0.03 0.15 0.28
Acetone 1.80 + 0.06
Aniline +

acetone 6.24 + 0.05 1.58 + 0.03 0.15 0.22
2,2'~pipycidine T 2.3 +0.18
A";};'-‘Eb'{pyudine 0.27 + 0,02 2,03 + 0,02 0.13 0,33

* Bach value represents Mean + S.D. of three determinations.
** Decrease in the formation of hydrogen peroxide due to
aniline.
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Fig. 2-3 Effect of pH on acetoéone enhancement of

aniline hydroxylation 'ini the reconstituted system.

The reaction mixture consisted of 0.139 n mole of
cytochrome P-450, 0.29 unit of NADPH-cytochrome

c (P-450) reductase and other components as
described in Fig. 2—1 except that 50 mM Tris/Hepes
of the indicated pH was used in place of phosphate
(pH 7.25) in a final volume of 0.5 ml. The aniline
hydroxylation activity was measured in the presence
(®) or absence (O) of acetone. The activating
effect of acetone (®) on aniline hydroxylation was
represented as per cent of enhancement.
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Microsomes

add. purified reductase
0.1 M phosphate (pH 7.4)
0.1 mM EDTA

Incubate for 20 min at 30°C

Dilute with ice-cold 0.1 M
phosphate (pH 7.4)

| ‘
Centrifuge at 105,000 x g for

60 min

I .
?uspend in 0.1 M phosphate (pH 7.4)

Recentrifuge at 105,000 x g for
30 min

| .

Resuspend in 0.1 M phosphate
(pH 7.4)

Fig. 2-4 Fortification of NADPH-
cytochrome c (P-450) reductase

into microsomes
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Table 2-3 NADPH-Dependent and hydrogen peroxide-dependent
ethylmorphine N-demethylation activities in male and
female rat liver microsomes.

Microsomes NADPH~dependent Hydrogen peroxide—
dependent
Male 11.35 + 0.83 (4) 29.80 + 2.50 (3)
Female 2.92 + 0.28* (4) 34.99 + 4.69 (3)

Results are expressed as nmole product formed per min per mg of protein
in the form of mean + S. E. ; the number of determinations is given in
parentheses. Incubation mixture for hydrogen peroxide-supported N-deme-
thylation was as described in MATERIALS AND METHODS except that 5 mM
hydrogen peroxide was used in place of NADPH-generating system. Pre-
incubation was conducted for 3 min before the addition of hydrogen per-
oxide to start the reaction. * p <<0.001
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Fig. 2-5 Fortification of microsomes with purified
NADPH-cytochrome c (P-450) reductase

Microsomes were separated and placed in three flasks.
Each flask was incubated at 30°C for 20 min after
addition of various amounts of purified reductase
specified in the figure in the presence of 0.1 M Na,
K-phosphate (pH 7.4). Microsomes was incubated with
corresponding amounts of buffer as control. Control
activities of NADPH-cytochrome ¢ (P-450) reductase
of male ' (Q) and female (®) rat liver microsomes
were 0.128 and 0.116 unit/mg, respectively.
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Fig. 2-6 Double reciprocal bLots of ethylmorphine
N-demethylation activity against NADPH-cytochrome
c (P-450) reductase activity.

Liver microsomes were separated and placed in four
flasks and other experimental details are as
described in Fig. 2~5. Ethylmorphine N-demetylation
activities were measured using male (QO) and female
(®) rat liver microsomes fortified with various
amounts of reductase.
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Table 2-4 Effects of the addition of NADPH-cytochrome
¢ (P-450) reductase on cytochrome P-450 reduction
rate in microsomes from male and female rats.

Reductase Cytochrome P-450 reduction
Microsomes Sex : Presence of
(unit/mg) Control ethylmorphine Difference

{nmole cyt. P-450 reduced/min/mg)

Intact Male 0.229 17.50 36.83 ‘ 19.33.
Female 0.147 11.83 17.44 5.61
Male/Female ' 3.45
Fortified Male 1.287 24.95 43.66 18.71
Female 1.055 17.58 30.82 13.24
Male/Female 1.41
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Rat liver microsomes
(8D strain)

Cholate extraction

A

Octylamino-Sepharose 4B column

0.08% Emulgen 913 A 0.20% Emulgen 913
eluted fraction B .|eluted fraction
(I-fraction) (II-fraction)
(o D

NADPH-Cytochrome ¢ (P-450) reductase
Sepharose 4B column

3 ' E
E F E F
Washed Eluted Washed Fluted
fraction fraction fraction fraction
{ I-a ) { I-b ) ( I1-a) ( II-b )

* Emulgen 913 was removed by hydroxylapatite column
chromatography

Fig. 2-7 Separation and purification profile of
cytochrome P-450 having a different affinity

for NADPH-cytochrome ¢ (P-450) reductase from
rat liver microsomes.
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Table 2-5 Buffer solutions used for the purification
of cytochrome P-450 having a different affinity for
NADPH~cytochrome c (P-450) reductase from male and
female rat liver microsomes

Buffer Potassium Glycerol Sodium Emulgen DTT EDTA KC1
phosphate cholate 913
buffer '
(pH 7.25)
mM per cent per cent per cent mM mM mM
A 100 20 0.6 - 1 1 -
B 10 20 0.6 - 1 1 -
C 10 20 0.5 0.08 1 1 -
D 100 20 0.4 0.20 1 1 -
E 10 20 - 0.20 - - -
F 10 20 - 0.20 - - 200

DTT: Dithiothreitol, EDTA; Disodium ethylenediaminetetraacetate
KCl: Potassium chloride
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Fig. 2-8 NADPH-cytochrome P-450 immobilized
Sepharose 4B column plofiles of fractions I
(O) and II (®) obtained from male rats.
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Table 2-6 Purification of cytochrome P-450 having
different affinities against NADPH-cytochrome
P-450 reductase from rat liver microsomes

Male
Total Specific
Prolein content content Recovery
(mg) {nmoles) (nmole/mg) (%)
Microsomes 1239.8 1285.7 1.04 100.0
Solubilized
-supernatant 791.3 885.7 1.12 68.8
Octylamino- 1 115.4 .238.9 2.07 18.6
Sepharose 4B 11 72.1 125.2 1.74 9.7
) (I fraction: 97.5 nmoles)
I-a 31.7 49.3 1.31 50.7*
Ib 3.2 19.2 6.00 19.7*.
Reductase- (11 fraction: 100.4 nmoles)
Sepharose 4B
I1-a 35.2 31.6 0.90 31.5*
1I-b 6.5 46.7 7.18 46.5*

* Numbers represent per cent of cytochrome P-450 applié_d to reductase immobilized Sepharose 4B column.

Female
Total Specific
Protein content content Recovery
(mg) (nmoles) (nmole/mg) (%)
530.0 399.7 0.75 100.0
386.5 337.6 0.87 84.5
33.7 84.9 2.52 21.2
30.2 56.1 1.86 14.0
(I fraction: 50.2 nmoles)
18.3 30.9 1.69 61.5*
0.4 4.3 10.75 8.5*
(11 fraction: 44.7 nmoles)
19.0 20.2- 1.06 45.2*
1.8 19.9 11.06 44.6*
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Fig. 2-9 Densitometric scans (550 nm) on an SDS-
polyacrylamide gel after electrophoresis.

The concentration of protein applied was about 0.01
mg each, and the gel was stained with Coomassie
brilliant blue
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Fig. 2-10 Double resiprocal plot of ethylmorphine
N-demethylation and NADPH-cytochrome c (P-450)
reductase concentration.

Ethylmorphine N-demethylase activity was determined

in a reconstituted system containing either fractions

I-a (O), I-b (®), II-a (A) or II-b (A) from male
rats -
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Fig. 2-11 Dbuble resiplocal plot of 7-ethoxycoumarin
O—deethylation and NADPH-cytochrome ¢ (P-450) reduc=
tase concentration. ‘

7-Ethoxycoumarin O-deethylase activity was determined

in a reconstituted system containing either fractions

I-a (O0), I-b (@), 1I-a ([O) or II-b (@) from male
rats.
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Table 2-7 Catalytic properties of cytochrome P-450s
in reconstituted system.

Male Female
I-a I-b 1I-a II-b I-a I-b 1Ia II-b
(nmoles product/nmole cytochrome P-450/min)

Ethylmorphine

N-demethylation 8.06 15.54 1.52 6.58 8.74 6.36 7.21 2.36
Benzphetamine :

N-demethylation 4.46 9.58 0.65 1.93 3.00 0.46 0.87 1.52
Codein

demethylation 2.55 12.84 2,38 3.01 5.36 2.27 3.69 2.53
Aniline

4-hydroxylation 0.61 2.96 2.62 2.60 1.03 1.05 2,02 1.35
Biphenyl

2-hydroxylation N.D.* N.D.*- 18.26 N.D.* 43.20 24.83 59.54 78.34

4-hydroxylation 0.26 1.24 0.24 0.76 0.06 0.05 0:09 0.11

* N.D., not detectable
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Fig. 3-1 Purification plofile of cytochrome P-450
from untreated monkey liver microsomes |

Fp, NADH-cytochrome b. reductase
Fp2 ; NADPH-cytochrome € (P-450) reductase



Table 3-1 Used buffers for the purification of cytochrome
P-450 from untreated monkey liver microsomes

Buffer Phosphate E-913%) ca®’ EpTa®' prr®) pMsF®)
(mM) pH (%) (%) (mM) (mM) (mg/ml)
A 100 7.25 0.6 1 1 0.1
B 100 7.25 0.5 11 0.1
¢ 100 7.25 0.08 0.4 1 1 0.1
D 33 7.25 0.2
E 35 7.4 0.2
F 60 7.4 0.2
G 90 7.4 0.2
H 150 7.4 0.2
I 5 7.4 0.2 0.1 0.1
J 25 7.25 0.2
K 50 7.25 0.2
L 100 7.25 0.2
M 60 7.25 0.2
N 60 7.4 0.2
0 100 7.4
P 500 7.4

All buffers used here contain 20 % glycerol.

a) Emulgen 913, b) Cholic acid, c¢) Ethylenediamine-
tetraacetic acid, d) Dithiothreitol, e) Phenylmethyl-
sulfonylfluoride :
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Table 3-2 Purification of cytochrome P-450 from

untreated monkey liver microsomes

Protein Total content jig:zigéc Recovery
(mg) (n mole) {(n mole/mg) (%)
Microsomes 415.3 584.5 . 1.4 100.0
Solubilized supernatant 355.5 479.3 1.4 82.0
Aminooctyl column eluate 84.5 429.7 5.1 73.5
Hydroxylapatite column eluate 14.8 . 136.2 9.2 23.3
DE-52 column eluate 12.2 78.50 6.4 13.4
CM-Sephadex column eluate 4.98 60.57 12.2 10.4
Bydroxylapatite column eluate 2.48 36,93 14.9 6.3
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Fig. 3-2 Purification profile of cytochrome P-450

from untreated monkey liver microsomes
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Table 3-3 Used buffers for the purification of multiple

species of cytochrome P-450 from untreated monkey liver

microsomes

Buffer Phosphate  E-913 CA EDTA DTT PMSF
(mM) pH (%) (%) (mM) (mM) (mg/ml)
A 100 7.25 0.6 1 1 0.1
B 100 7.25 0.5 1 1 0.1
C 100 7.25 0.08 0.4 1 1 0.1
D 33 7.25 0.2
E 35 7.4 0.2
F 15 7.4 0.2
G 80 7.4 0.2
H 90 7.4 0.2
I 150 7.4 0.2
J 150 7.4 0.2 0.1
K 5 7.4 0.2 0.1 0.
L 10 7.4 0.2 1 0.1
M 25 7.25
N 25 7.25 0.
0 50 7.25 0.
P 75 7.25 0.2
Q 100 7.25 0.
R 150 7.25 0.
S 100 7.25
T 15 7.4
U 60 7.25 0.2
\' 60 7.4
W 100 7.4
X 15 7.25 0.2
Y 50 7.4
z 500 7.4

All buffers used here vontain 20 % glycerol
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Table 3-4 Purification of multiple species of cytochrome
" P-450 from untreated monkey liver micorosomes

Step Protein P-450 Sggﬁigig Ratio Recovery
{ mg ) ( nmole } ( nmole/mg ) (%)
Microsomes 822.4 1052.8 1.28 1.00
SOlUbéiézigate 665.9  1022.7 1.54 1.20 97.1
OCtYIZZ;ZZ;ose s 145.2 738.0 5.08 3.97  70.1
Hydroxylapatite ) i
80mM ( P-450, ) 6.59 37.1 5.63 4.40 3.5
90mM ( P-450;_,)  13.7 104.1 7.61 5.95 9.9
150mM ( P-4507 .,  17.9 146.3 8.16 6.37 13.9
15 0mit T 2;}§0§fd) 7.12 38.3 5.39 4.21 3.6
DE~-52
P-450, 1.62 9.4 5.78 4.52 0.9
P-450, 5.19 37.1 7.14 5.58 3.5
P-450, 6.19 65.8 10.6 8.30 6.3
P-450, 3.49 23.9 - 6.86 5.36 2.3
CM-Sephadex C 50 )
P-450,__ 1.09 ° 23.0 21.2 16.6 2.2
P-450, 4 — 6.5 - — * 0.6
Hydroxylapatite
P-450, : 0.44 5.2 11.8 9.20 0.5
P-450, 2.14 23.0 10.7 8.39 2.2
P-450, 1.46 15.5 10.6 8.27 1.5
P-450, . 0.52 3.2 6.11 4.78 0.3

* Since concentration of protein was very low, accurate values
could not be obtained.
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Fig. 3-3 Absorption spectra of oxidizédj(—v—), reduced
(+-) and CO-reduced (-----) forms of cytochrome P_4501—a!
P-450;_,, P-450;_, and P-450, 4, purified from untreated

monkey liver microsomes
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Fig. 3-5 SDS—polyécrylamide gel electrophofeéis of
purified cytochrome P-450s.

The gel was stained with Coomassie brilliant blue.
1; P_450I—a 2; P--4501__b 3; P—4SOI_C 4; P--4SOI__d
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SZTCHWREFp2, bsid. iz w MFs B /2 1-1-3L 5 Ic2-4D HiEl
IV LELOTH S,

([ EBRAER)

YN OP-4502 5 v  DOIEOP-450D M (LB LR L 2 Db Table 3-58 Lf
Fig.3-6CTH D, Ty FDIEDP-450{% . &% PB P-450TikBPhet N-HR A F AL
&Mk, HC P-4481 TIIANKERMLIEME . HC P-4482T1E7-EC O-x F ALIEHED
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Table 3-5 Catalytic activities of P~4SOI_C, PB P-450,
MC P-448., and MC P-448

1 2
P—450I_C PB P-450 MC P—-4481 MC P—4482

Benzphetamine . 1.05 36.47 10.99 12,84
N-demethylation a) ' . . .
Ethylmorphine
N-demethylation a) 1.68 9.38 0.68 3.40
Aminopyrine
N-demethylation 2! 2.10 6.18 24.39 17.93
Aniline ’
p-hydroxylation b) 0.54 1.13 11.08 1.32
7—Ethoxycoumar1nc) 0.81 8.34 346 133.10

O-deethylation

a) n mole formaldehyde/n mole P-450/min
b) n mole p~aminophenol/n mole P-450/min
c) n mole 7-hydroxycoumarin/n mole P-450/min
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Ethylmorphine Benzphetamine Aminopyrine
N-demethylation " N-demethylation N-demethylation

( nmoles, product formed/nmole P-450/min )

0 ' 10 0 30 0 30

Aniline 7-Ethoxycoumarin
hydroxylation O-deethylation

{ nmoles product formed/nmole P-450/min )

5 0 30

N.D. : Not detectable

P-4501-gf

Fig. 3-6 Catalytic properties of purified cytochrome

P-450,__
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. ROEEBRANNERTHIDICH L. P-4501-. Tk, ST THWEARTO
EEIo T AR HIEL . RERAETL B TH > 2, P-4501-21XEH, AN,
BPhet N-Mix FIALIEHEZ 5O ICANKERILIEMEDSE < . P-450:-»TIZT-EC O-JBi
LF ALEED SR Do oS, P-4501 - aldP-4501 - & FIRICEWEEL
Bohino . P-4501-o L P-4501 - TIXB MR ZEBFRENR IR o 225,
Lo THWEORERE LTAMENEWTH S b REREKATO
HMAEE S EE L. TSKBHLEEE T~ (Table 3-6) o P-4501-cTISDEB %
5216 a KEBLIEMEDS b 6 h =25, 6 BAKEMLIEREDH 8. 588 . 22
P-4501- DEEIG RN S L2 o £, P-4501 - TlX2 B KEMLIEHHBD 5
%o P-4501-b, P-450:-«DOBER#MHB L BEhh 30— 21XBOGh P %o
R RIS, BABEEEARTEDRbZERTIBEVHHZ LML
RNTEY N OBSy FEEOP-40TRTORFY 72V V0-R7u e bkt
ThsZBMT B LI DIERP LR T A N H 1200 P-4501-5, P-450:1-¢
EWT HbsERED S 50F0EME LR, T-EC 0-RLF NVALEEOBA .
P-450CHY & 72 bs BSRAENSTSD 5. P-45012 33 5 bs D HASHI2 DA T H3E
DOVEM ERMRI RED. —HP-4501 - DBAICIEbs ERMIIBD Shadh-o 2
( Fig.3-7) o P-4501-oic & BTS6 7KMALIEME® % 72 bsihNC & D WSHEOTEH
EESED BN, RARISIZOWNT HP-4501-0i3bs BRI & B = LR XN ED,
TS16 o ZKER{L SIS 12t U Cidbs BREIIR b hah o = (Fig.3-8) o
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Table 3-6 Testosterone hydroxylation activities
catalyzed by four forms of monkey liver cytochrome
P-450

Testosterone hydroxylation

activity
. 28 68 l6a .
(n mole/n mole P-450/min)
Cytochrome P_4501—a 0.82 . N.D. N.D.
Cytochrome P--450I~b N.D. N.D. N.D.
Cytochrome P-450, . N.D. 0.17 0.02
Cytochrome P-450, ., N.D. N.D. N.D.

The reconstituted system contained 0.1 M potassium
phosphate buffer (pH 7.4) 0.1 n mole of cytochrome
P-450, 2 unit of NADPH-cytochrome c¢ reductase,
.0.05 mg of dilauroyl-L-3-phosphatidylcholine, 0.1
nmM EDTA, 0.2 mM testosterone and NADPH-generating
system. The reaction was started by adding NADPH-
generating system and performed for 15 min.

N.D.; not detectable :
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0 0.5 10 15 20

Cyt.bg / CytP-450

Fig. 3-8 Requirement of cytochrome b5 for testosterone
68 (O) and 1l6a (@) hydroxylation activities catalyzed

by cytochrome P—4501~c
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cyt.bslcyt.P-ASO, ratio

Fig. 3-7 Cytochrome b5 requrement for
7-ethoxycoumarin O-deethylation
activity catalyzed by cytochrome
P--4501_b (Q) and P~450,_, (®).
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[EBRER]

P-450;-a, P-4501-5. P-4501-c% X U'P-450: -« DARMES B7-EC O-RoF )1k
FEMED anti P-4501-» IgGB LU anti P-450:-. IgGRMMICk 2MEOHEK%E
Fig.3-91cR U % o IgBMETRMBEDP-4501 -2, P-4501-, P-4501-c, P-4501-4 D7
P34 21.83, 12.4, 0.28, 0.44nmole/nmole P-450/minTH D Zh 5Ok
FBMEY Y F LD FABIL 216 500 wgiMick > CHELL BP0 %, Anti
P-4501 - o IgGIRIMIC X » THRIST BHFT H 3P-4501 - DTG RERRICHHE X
N7, Anti P-450-.IgGA MU AR, P-450-plc & BiEMIRFREHEB X W BN
5 720 P-4501-a. P-4501-«DIEMIZFE FHE S R 725, P-4501 -l HERBN DD
THoto Tv bOIEWHEUIEP-450 3% H W (Fig. FICRAROBEE LD
23Fig.3-10T % 5 . PB P-450D7%Ed%anti P-450,-,Ig6THFRENBO SN E
2% Fig.3-11TP-4501-» DFEHEASIFIE 100 % BHE X Jn 72100 w2 g1 gGIEIMIE DP-4500D
BAOHEEITI% LBEDTHVHOTH - &, 32 HEFBDShRPo 2,

Western blot-PAP-stainingiE# W CP-450 DA BEMGRE L LEL -
(Fig.3-11) o PUMLi#EI3P-4501-o. P-450(-c. PB P-450, MC P-448:. 3 LUFMC
P-448. |zt d B 5M A H W, NC P-4482)zbd A HiM il IXHC P-448: & B UG
33 pdRANREN, fDP-450:-5, P-4501-.. PB P-450, MC P-448:izad
BHMBEINET 2HEL OARIBYR 6N, &2 OREENRFREIHEBEE R
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AT A EBEIRET A2 LIC X DP-50BOBPRBD SR AN, bl Fpil B
FUFpDIERIZE{L Lo £ (Tabale 3-T) o %72, = OROREWLMIES
I2onTix, TS6 B KEMEFEMTETOHRKBD SR AN ZEBIERGIE
Mo (Table 3-8, Table 3-8) o ZDP-450BOFTMAH . P-4501-0BH H WX
P-4501 - DI % ¥ 1P-450 D BHEE X 2FEEMEICDWT. western-blot-
PAP staining I DB 7 A VYA LOERETT> =, UsiIP-450-0F 21X
P-450: - DY MFIZ & D B % ~KORENY FOAHBD BhE (Fig.3-12) ,
EP-450DE R % 1T RiEE A Table 3-10I2R L%, MBEOP-450, - Mt
0.133nmole/mgTH N . EMD10.5% % LD T W7, P-450 - ZAZHESICE D E
BIL Ao . —HP-4501-c I3 RETO.444nmole/ng . RIADA% % EDT
Who EE. P-4501-oIZAZTHE 2 & D #i L. AZT150mg/ ket 5B TIL BEED
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Fig. 3-9 Effects of anti—P—4501_b IgG (A) and anti-
P—4501_c IgG (B) on 7-ethoxycoumarin O~deethylation
activities catalyzed by P_4501—a (O, P-—4501_b (® ),

P-450; o (A) and P-450; g (A)
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Fig. 3-11 Immunological staining of SDS-
polyacrylamide gel electrophoresis after
transfer to nitrocellulose sheet.

Purified cytochrome P-—4SOI_a (L), P—4SOI_b
(2), P—450I_c (3), P—4501_d (4), PB P-450
(5), MC P-448, (6) and MC P-448,
electrophoresed. Sheets were stained by
anti—P—4SOI_b (part A), anti—P—4501_C (
part B), anti-PB P-450 (part C), anti-MC
P—448l (part D) or anti MC P—4482 (part E)
IgG.

(7) were
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Table 3-7 Effect of successive administration of aztreonam
on cytochrome P-450 and b5 contents and NADPH-cytochrome c
reductase and NADH-ferricyanide reductase activities in

crab eating monkey liver microsomes

Cytochrome P~450 Cytochrome bS NADPlI-Cytochrome ¢ NADH-Ferricyanide

reductase reductase

(n mole/mg) (unit/mg)
Control 1,06 + 0.06 0.39 + 0.03 0.195 + 0.004 3.22 # 0.31
(100) (100) {100) (100)
Aztreonam 0.88 + 0,03* 0.39 + 0.03 0.192 + 0.009 3.37 # 0.46
{ 40 mg/kg) ( 83) (100) { 98) (105)
Aztreonam 0.02 + 0,05" 0.37 + 0,03 0.207 + 0.005 3.16 + 0.26
(150 mg/kg) (77) ( 95) {106) ( 98)
Aztreonam 0.81 + 0,02°°  0.34+ 0,04 0.225 # 0.018 3.30 + 0.24
(300 mg/kg) { 76) (87) (115) (102)
Cefoperazone 1,07 + 0.10 0.42 + 0.06, 0.235 + 0.005** 3.26 + 0,21
(300 mg/kg) {101) (107) (121) (101}

Each value represents mean + S.E. obtained from 4 animals
Numbers in parentheses represent per cent of control
Significant difference from control; *: p<0.05, **: p<0.01
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Table 3-8 Effect of successive administration of aztreonam
on drug metabolyzing activities in crab eating monkey
liver microsomes

Benzphetamine Aminopyrine p-Nitroanisole Aniline 7-Ethoxycoumarcin
N-demethylase N-demethylase O-demethylase hydroxylase O-deethylase

(n mole /mg protein/min)

Control 4.625 + 0.497 6.348 + 0,550 2.488 + 0,126 0.477 + 0.018 1,965 + 0,255
(L00) (100) (100) T (100) ~ (100)

Aztreonam 4.283 + 0,394 6.308 + 0.548 2.025 + 0.261 0.462 + 0.031 2.443 + 0.587
{ 10 mg/kq) { 93) { 99) { 81) {97} (124)
Aztreonam 4.765 + 0.636 6.540 + 0.638 2.575 # 0,151 0.549 + 0.024 2.373 + 0,272
(150 mg/kg) (103) (103) (103) (115) (121)
Aztreonam 3.848 + 0,223 5.915 + 0.574 2,520 + 0.179 0.567 + 0.055 2.325 + 0.154
(300 mg/kg) ( 83) (93) (1o1) (119) (118)

Cefoparazone  4-585 + 0.150 - 7.833 & 0,674 2.723 # 0.288  0.598 + 0,033" 2.640 + 0,372
(356" ng7ka) ( 99) (123) (109) {125) (134)

Each value represents mean + S.E. obtained from 4 animals
Signif'cant difference from control; *: p<0.05
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Table 3-9 Effect of successive administration of aztreonam
on testosterone hydroxylation activities in crab eating

monkey liver microsomes

Testosterone hydroxylase
68 . 2B 1l6a 6o
(n mole/mg/min)

Control 1.42 + 0.18 0.14 + 0.02 0.02 + 0.01 0.03 + 0.01

Aztreonam(40mg/kg) 1.21 + 0.09 0.12 + 0.01 0.03 i‘0.0l 0.03 + 0.00

Aztreonam(1l50mg/kg) 1.18 + 0.10 0.12 + 0.02 0.05 + 0.02 0.v3 4+ 0.01

Aztreonam(300mg/kg) 1.25 + 0.16 0.13 + 0.02 0.03 +0.00 0.03 + 0.00

Cefoperazone 1.86 + 0.12 0.16 + 0.01 0.03 + 0.00 0.04 + 0.00
(300mg/kg)

Each value represents Mean + SE obtained from 4 animals.
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Fig. 3-12 Immunological staining of SDS-poly-
acrylamide gel electrophoresis after transfer
to nitrocellulose sheets.

Contvol(l), aztreonam 40 mg/kg(2), aztreonam
150 mg/kg(3), aztreonam 300 mg/kg and
cephoperazone 300 mg/kg(5) monkey liver
microsomes were electrophoresed. Sheets were
stained by anti-p-450, , (part A) or anti-
P-450I_c(part B) IgG.
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Table 3-10 Cytochrome P-450, , and P-450;_
aztreonam treated monkey liver microsomes

c contents in

Total cytochrome
P-450

Cytochrome P-450
isozyme

n mole/mg n mole P—450I_b/mg n mole P—4501_c/mg

Control 1.09 + 0,06 0.113 % 0.017 0.444 ¢ 0.072
(100.0) (100.0)

Aztreonam 0.88 + 0.03" 0.145 % 0.020 0.282 + 0.033
( 40 mg/kg) (128.3) { 63.5)
Aztreonam 0.82 + 0.05" 0.089 % 0.017 0.239 + 0.027"

(150 mg/kg)

(78.8)

( 53.8)

Aztreonam 0.81 & 0.02 0.103 + 0.016 0.297 + 0.026
(300 mg/kg) (91.2) ( 66.9)
Cefoperazone 1.07 £ 0.10 0.163 * 0.048 0.553 & 0.043

(300 mg/kg)

(144.2)

(124.5)

Each value represents Mean ¢t
Numbers in parentheses are per cent of control

significant difference from control: *;

S.E.
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Fig. 3-13 Relationship between testosterone
6R—hydroxylation activity and cytochrome
P—4501_b
liver microsomes.

@®:; Control, A ; Aztreonam (40 mg/kg),
O; Aztreonam (150 mg/kg), A;:'Aztreonam
(300/mg/kg), O ; Cefoperazone (300 mg/kg)

or P-450, . content in monkey
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Fig. 3-14 SDS-polyacrylamide gel electrophoresis
of liver microsomes. »

The gels were stained with Coomassie brilliant
blue. ‘

l; Female rat, 2,9; Male rat, 3; Mouse (ddy),
4; Mouse (ICR), 5; Mouse (BALB/C), 6;Rabbit, 7;

Hamster, 8; Giunea pig, 10; Crab eating monkey,
11; Common squirrel monkey
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Cytochrome P~450, b5 NADH~Ferricyanide reductase
(unit/mg prot)

2.0 - - 2.0 4.0

(n mole/mg prot)
1.0

Rat
Female

Male

Mice
ddy

ICR

BALB/C

Rabbit

Hamster

Guinea
pPlg

1 1 .
0.1 0.2 0.3
NADPH-Cytochrome ¢ reductase
{(unit/mg prot)

Fig. 3-15 Species, strain and sex differences of
cytochrome P-450 (@) and bSV(m) contents and
NADH-ferricyanide reductase (B ) and NADPH-
cytochrome ¢ reductase ([j) activities.in liver

microsomes.
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Activity ) Activity
(n mole HCHO/mg prot/min) (n mole HCHO/n mole P-450/min)
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T
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remale TS (n) (B)
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ddy
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Rabbit

Hamster
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pig

Fig. 3-16 Species, strain and sex differences of
aminopyrine (N ), benzphetamine (@) and ethyl-
morphine ([J) N-demethylation activities in liver
microsomes.
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Activity Activity
(n mole product/mg prot/min) (n mole product/n mole P-450/min)
1.0 2.0 3.0 4.0 1.0 2.0 3.0

Rat

Female (a)

(B)
Male

Mice
ddy

ICR

BALB/C

Rabbit

Hams tex

Guinea
pig

Fig. 3-17 Species, strain and sex differences of
aniline hydroxylation (§), p-nitroanisole O-
demethylation (f) and 7-ethoxycoumarin O-deethyl-

ation ([O) activities in liver microsomes.
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Cytochrome P-450, b5 reductase
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NADPH~-Cytochrome ¢ reductase
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Fig. 3-18 Species differences in the activity of
mixed function oxidases in liver microsomes.

t4; Cytochrome P-450, N ; Cytochrome bS’ B ; NADH-
ferricyanide reductase, §; NADPH-cytochrome c
reductase, [ ; Aminopyrine N-demethylase, [ ; Benz-
phetamirie N-demethylase, @ ; Ethylmorphine
N-demethylase, H ; Aniline hydroxylase,

_B:; p-Nitroanisole O-demethylase,

O; 7-Ethoxycoumarin O-deethylase
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Fig. 3-19 Immunological staining of SDS-poly-
acrylamide gel electrophoresis after transfer
to nitrocellulose sheets. '

Female(l,2) and male(3,4) rats, ddy(5,6), ICR
(7,8) and BALB/C(9,10) mice, rabbit(11,12),
hamster (13,14) and guinea pig(15,16) liver
microsames were electrophoresed. Sheets were
stained by anti—P—4501_b(part A) and anti-

P-450,__ IgG.
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BB hE,

P-4501 - oM AHHTRHEL 2 DDEDICRE L, THFENAZXY — Tl
P-4501- L 3T BB o 2 RENY FYABR, 3. REOWBIEIE L L0

O, BFEUCRIEABOBHAVBRINE, 9y FOBE, HTIXE» e X
NERZTERPo 0, TORENY FIEESIFERCAEICABNE, BTy
FTUE. P-4501- 2 IZEEIL D TFEAZ D OEWRANY RFID HEM O TFED
BFBONEWEHNRENABNE, TORTIR. By b 2ix#ilc. P-450
ek D HAXBRSTFRAFOP-50RBINAEY . TORBINE2EDEN
RRRBER RO BP0 R, TYFOREBNAY RIRZARBN. 2DMIWHT
BOFRRRIAOKEZGFRONY FLEEACRIEETRLTNE, NAR
H—rELEY ML, HOBMERLED | ALARAY— TN IAORENY K
. DIEPINEWTTFROEWEEN Y FERBA. COBANY FHEENLE
v bEEERUCSTFREEADFEATUTWE, SOOI, P-450, -, DH
FEAWEREICORENTS) . EVCALY TREREI BN HDOE X A
DRy RPRRENE,

R ) RN OMs#F F#kIcSDS-PAGE, western-blot-PAP-Stainingiiz & 0 P-
4501-5, P-4501-DHEICEIDRBELAEL ZZ, EWOREES L M URHEA &
DREANY FOAVHERINEZ NG, &2 OP-450% B L = DH'Table 3-
1TH B, Fig.3-18IRUE & 312 Y AWM B 2 £ FILO#35% DP-450%
BATWAITEZWE WS T £EDOP-450i2x ¢ B5P-450,-,, P-450,-.0D
B, WTER9K, A% LD 1YL L ERFARDIEETL . »oMil s
RBOEREBO R, o

wwmbrﬁm&wﬁm7muamx%wmmﬁm P-450, - OHEICE D &
DEDIELT B2 %EAE (Table 3-12) o, AVEBWORTILEE401 e
MFIZAHZ I AN T%, THFTHE%OMESRSNZORK & WL
B USNRE T, P-4501-o3 5UI2 T RIS EMN BB L 72P-450/25 . &)
WOMsHTT-EC O-BLF LRSS Z DS L TWR W EREX W,

TS6 8 KBULIE I 313 BP-450, - OHIKBRMO SR 4 Fig. 3-20l2R L 7.
IeCMEMFDOZBIMO6 B RBMEEIT. BIES Y FH52.76, HiMES v b as
0.225nmole/mg/minTH D ( HEVBDOENE, T2 X (ICR) . THF N
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Table 3-11 Quantitation of cytochrome P-450._,
and P-450;__ contents in common squirrel monkey
liver microsomes. -

Cytochrome P-450;_, Cytochrome P—450I__c

(p mole PF450/mg)

Male 69.6 + 3.7 148.9 + 12.5
(19.5) (41.5)
Female 52.7 + 13.0 159.3 + 30.5
(17.5) (53.4)

Each value represents Mean + S.E. obtained from
two animals. ‘ '

Numbers in parentheses represent percent of total
cytochrome P-450 content.
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Table 3-12 Comparison with the inhibitory effect

of anti-—P-—4SOI_b IgG on 7-ethoxycoumarin

O-deethylation activity in liver microsomes.

Rat Mice
Added Female Male ddy ICR BALB/C
IgG (n mole/mg/min)
0 1.65 3.06 3.47 3.25 4.53
(100) (X00) (100) (100) (100)
57 1.52 2.84 2.99 2.82 3.53
(92.3) (92.7) (86.3) (86.7) (78.0)
172 1.55 2.70 2.86 2.66 3.25
(93.9) (88.3) (82.4) (81.9) (71.7)
287 1.49 2.72 2.77 2.52 3.10
(90.2) (88.9} (79.8) (77.6) (68.5)
401 1.40 2.54 2.65 2.45 2.88
(85.1) (83.1) (76.6) (75.3) (63.5)
Guinea Crab Common
Rabbit Hamster i Rat eating squirrel
pig monkey monkey
(n mole/mg/min)
3.16 7.89 3.46 1.68 2.42 0.82
(100) (100) (100) (100) (100) (100)
1.48 5.79 2.86 1.61 2.13 0.70
(46.8) (73.4) (B2.8) (96.9) (86.8) (85.1)
1.32 5.55 2.71 1.57 1.84 0.59
(41.8) (70.3) (78.3) (93.8) (75.0) (71.7)
1.22 5.33 2.63 1.51 1.64 0.55
(38.5) (67.6) (76.1) (90.1) (64.7) (67.1)
1.12 - 5.17 2.49 1.47 1.36 0.85
(35.6) (65.6) (72.0) (87.8) (55.6) (103.2)

Numbers in parentheses represent percent of control
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100

°/o of control

.A)

100

100

$ of control

°/o of control

7 0 O . i )

1 2 1 2

Added anti-P-450y.. IgG Added anti-P-450;.. 1gG
(mg) (mg)

Fig. 3-20 Comparison with the inhibitory effect of
anti-P-450,_ . IgG on liver microsomes testosterone
6R-hydroxylation activity in liver microsomes.

A) Rat (®), crab eating monkey (@®), common
squirrel monkey (O)

Inset; Inhibotory effect of lower amount of anti-
P-450,_, IgG on crab eating monkey liver
microsomal testosterone 68-hydroxylation activity.
B) Female rat (@), male rat (O), ICR mouse (A),
rabbit (A), guinea pig (H) and hamster ()

-121-



DAY~ FNWEY b, BTN, Y Z"f)l/'(‘“%’i\ 1.88, 2.22. 6.70.
1.27, 4.07, l1.36nmole/mg/minE RiEHDHEWEICEI DB LR > TWE, DD,
AZTZAWN, YRFNLOIEEZR0. ToglgGFEMic LD 100% iAW E A SR
B Wbz, $EBE Y. BHEIC LD GHEMPRIZETRES > TiRW
B2H00. ENVEY PEBRESUL EOWMWHER SN, P-450;-. & SFFERNIC
JAPLL 72P-45023 . % < OB TISE BAKEERIEZTT > TW B Z L AWREXh 7=,
Xﬁﬁﬁ?ﬁhw@ﬁﬁk&OTé(ﬁ%éh&boﬁ(anMSMW)oé
BIZTSI6 o REMBIEHEIX. AT AN YR NARY— ENEY RT

P-450:- . DHEIC L » THEVRASN AN, HTIXHENASA RN 2
(Data not shown) .
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S EE NADP —F |k 220 — 2. C
(P —4 5 0 > BMo>oclEEESsSEsoofE=

3-6-1 AZIA4YN, BEY b BLU'Sy MNFZ 70V~ A ONADPH-F
hATO—A ¢ (P-450) BEEROMN L £ OKE
[EBA%)
1. By
MR = 7 £ ¥V ({KE2~3Kkg) . HartleyREBEMENLEY b ({KEI50g) .
SDRIBIES v b (10H4) AW, /

2. NADPH-F k7o —uc (P-450) BiTEEROMS

Ms#%1.5%E-91312 & D W g{bik. Fig.3-21l277 L 72Yasukochi ¥ Mastert2®)
BEIZEIDHEYLE, BATF v 7 OBHbufferFbuffer A~CE LTRL 2o

[EREER]

AT ALFN. ENVEY BLUSY FOFp2 DM DSR4 Table 3-13,
Table 3-14, Table 3-15l2R L 7%=, MBS OLEREIN= 2 19N, ELEY
b Sv FTHK%30.8, 38.8, 29.8unit/mgTHo %, OBBILEDORRY F L
%ZFig. 3-20THRL 205, 7 5 &' icieHaY 2 380nm2 5 UFI12450nmfd i ORI
SEOBRROMICENWZIR S hado % HSUHRE OSDS-PAGEDIE R 4 Figl-23ic
RUE, 22RO EERR[OTTRIT. =TI AWV, Ty FTIZTS8,000T
HD. BNVEY FTI80,000L3IMUTH—TIdB Mok, XE AZT ¥
DFp2"TiX. 78,0000 FE LIS Iz 58,0008 20,00002KDEEIVHB XN E,
Haniu® 127 (%7 % FMSOFpaiciz =y 2B A > TWB I b b 563 . EXIE
WHEARSOTWALBELTED . Bh6IISISUMT B EIcEDBRL.,
80,0002 60,0002 20,0000 3ADEEIASIS-PAGEDISRB SR TEY. TR
BREAZIAYNFPORBDH . PN EEROEAIEZ > TWB D LHE

SNz, EEEINEY FOFP. TRHENZKT,00DFEHIZ. TuF7—¥ick
o TCiHbEhEFp:TH 5,
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Microsomes

Solubilization
with Emulgen-913

DEAE-Sephadex A-50 column
buffer a
2,5-ADP - Sepharose 4B column
buffer B

Hydroxylapatite column

buffer C

NADPH-cytochrome P-450 reductase

buffer A: 100mM Tris-HCl buffer pH 7.7
20% Glycerol 0.2% Emulgen-913
300mM KC1
2pM FMN

buffer B: 10mM Kpi buffer pH 7.25
20% Glycerol
0.2% Emulgen-913
0.7mM . NADPY (or 0.7mM 2-AMP)

buffer C: 150mM Kpi buffer pH 7.25
20% Glycerol

Fig. 3-21 Purification profile of
NADPH-cytochrome c¢ (P-450) reductase
from liver microsomes.
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Table 3-13 Purification of NADPH-cytochrome c (P-450)
reductase from crab eating monkey liver microsomes.

Protein Total Specific Ratio Recovery
activity activity

(mg) (units) (unit /mg) (%)
Microsomes 4178.6 1394.0 0.33 1.0
Solubilized ’
supernatant 3520.7 1394.0 0.40 1.20 100
DEAE-
Sephadex A-50 670.2 743.6 1.11 3.36 53.3
2,5-ADP -
Sepharose 4B 24.3 634.6 26.1 79.1 45.5
Hydroxylapatite 8.1 249.5 30.8 93.3 17.9

(25.8-30.8)

Table 3-14 Purification of NADPH—cytochrome c (P-450)

reductase from rat liver

microsomes,

Protein Total Specific Ratio Recovery
activity activity

(mg) (units) (unit /mg) (%)
Microsomes 1400.0 303.5 0.22 1.0
Solubilized
supernatant 1125.5 266.9 0.23 1.05 87.9
DEAE-
Sephadex A-50 66.2 95.0 1.44 6.55 31.3
Z,5-ADP - 1.6 61.2  38.8 176.4 20.2

Sepharose 4B
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Table 3-15 Purification of NADPH-cytochrome ¢ (P-450)
reductase from guinea pig liver microsomes.

Protein Total Specific Ratio Recovery
activity activity

(mg) {(units) (unit /mg) (%)
Microsomes 1486.0 929.8 0.63 1.0
Solubilized  ,,,; g 916.7 0.74 1.18 98.6
supernatant
DEAE-
Sephadex A-50 118.2 694.8 5.88 9.39 74.7
2,5-ADP - ’
Sepharose 4B 7.2 252.5 35.1 56.0 27.2
Hydroxylapatite = 6.8 202.8 29.8 47.6 21.8
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A0D
0.10

300 400 500 600 700 760 (nm)

Fig. 3-22 Absorption spectra of oxidized forms of
purified monkey (—), rat (--) and guinea pig (-—)
NADPH-cytochrome c (P-450) reductase.
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1 2 3 S 45 6 7

Fig.v3-23 SDS—polyacrylamide gel electrophoresis
of purified NADPH-cytochrome c (P-450) reductase
preparations.

Monkey reductase, 2; Rat reductase

Guinea pig reductase

1+2+3, 5; 1+2, 6; 1+3, 7; 2+3

Standard

0 & W

~e
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3-6-2 NADPH-F b Z11—2 ¢ (P-450) BuBEOMEE

[ EBHE)

1.

HZDALFN, Ty b, BNVEY b, RO R (IR) . NARY—IX. 3-52
BRaPEHWE, £ G~ VK (FEML0ke) 2. BEHET Y IIERER
cHB LR DERWE,

2. 7TuF7—HicLkAREIR

a-%% MYIY v, Staphylococcus aureus Vs 7O F 7 —¥ (Ve 'OI5F 7 —
) X BRET AOMIT. WilliansH O HHE 129 |2H U 2, RSB 1L OSDS
-PAGEIXIS% 7 Z YN T X R WIS TH» %,

3. 7R /BOoWE

YUY vEBRELUAEYEL (H200ug) 6N HCITFT. 24, 48, BEU
2R MIMAK ML, 7= 2 BaWEt (HIL835-108) TR7IVBMA 0 - =8
L7

4. Ouchterlonythss —H & iuE
Noshiro ¥ Omuradd A6 12w, FRICTIT - 721, amido blacklzTHfaL
o

5. $ifkic X BHEER

FpoO¥ithixNoshirok Omradd 5es ic kD PEBIL . TGO EETBL %, ¥s
FEEEL LTAW B, ¥s (0.4unit/ml) %25°Cle T 10518 2 KIS
XY LBEEABEL 2. BWHEREHEVABAIE. B (0.4unit/al) &
164 BE L. 4CTT—MRER. 15,000rpnTI0AMRLETVN. 20 LH#O
EMRMELE,

[ EERER )
Fp. OMER K SHEES T THE L, a-%E F YTy VEERTOFT
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—¥Ic & D BRES WTESDS-PAGES 1T - 285 R HFig.3-24, Fig. 3-25TH 3, 71
TT7 I X AMEIZA0S FTERICT > ENATY FOFpld. a~-F%€ k
DIy oickDamahicd . EAMO2BORTF RNy — Y bE—Tld
Dok Ve7UF7—EH#AWEEEIRIZ. SHOBRMTOZRNEEI-RD
bh, ShoOBTO~RMEDBWPIEREEL 2o %, W2V LYY NOFp DT
TOBMMBEDED. SETHRESIRATWADYY, Sy b TYDOERE LB
L7 (Table 3-16) o v hDFp HRB L. Asx. Pro. Ile TOMBOB WM
REN. Netzger D H 129 |z Xk Ddifference index%Kd AL . 20ifilE
4.12THND. CTTRLAERTT R eIy FOMTHELNE4.232WT XK EY
BTHoE. BTy FBLXUIZ VA YNOFplc it T 25658 L . %
BB AT 2, SEOHSES L 2EoHk L OMOKB X% Ouch-
terlony @ —EHBGEIC L DFEREER. BleticnF 2R EBRIZ. &%
BT EMEL OABHEN T (Fig.3-26) , FpDIEHOMIEEMIC & 2 RE
BEEZLKLEONFig.3-21TH 5, H=27 1Y NFrDHikiz X 2FEIL.
50 4 gTgBHRAMC & 1 HUBEDEIZI0% MBS hADIZH L. ENEY | DFped
X C ORFE 29250 ugleGiRMBFICHIC0 B REMN R ENE, S v FFped
AR HEZIhE P o2, Ty FFe:DOHIc X 2EL F 2T 2HE
CRASTHD . IlgtFEMFICBNWTH, A= VL FAB LU T v FFpDIE
HITKS R EEREXINARTE Lo, 2 OBHOFsAHWCERBICH
WU (Fig.3-28) o A=YV, Sw b, ENEY TR, HYEES LAV
EBRGLIEERROERYAEONE, BEENW 22, YR, NAZRY—T
B2y hFpOHEKICE D BAEZ N, Sy P EERSOHEEXRANE,
RZDAYN, TH. 4R, TIREOHFZBNBOTHE- £, Theiddtic,
AT AN DHRELEFWEREIRE. T, A RTHZ T4V LRK.
BOEENRDON. Sy b YYR NARY ~OFEHEBEFRB 5 %,
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NABC DEFGHI NABCDEFGHI NBC DEFGHI
Monkey Rat Guinea pig
Fig. 3-24 SDS~-polyacrylamide gel electrophoresis
of monkey, rat and giunea pig NADPH-cytochrome
P-450 reductases following proteolysis by
chymotrypsin.

Digestion was performed for 0(A), 1(B), 5(C),
l1o0(b), 15(E), 20(F), 25(G), 30(H) and 40(I) min.
N; Non treated
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~NABCD EFGHINABCDEFGHJ N C DEFGHIUJ
.Monkey Rat ' Guinea pig

Fig. 3-25 sSDS-polyacrylamide gel electrophoresis
of monkey, rat and guinea pig NADPH-cytochrome
P-450 reductases following proteolysis by
Staphylococcus aureus Vg protease. |

Digestion time was described in Fig. 3-24,
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Table 3-16 Amino acid compositions of NADPH-
cytochrome P-450 reductase

Residure/Reductase

Monkey Rat®)pigP®) Rabbit®)
(78K)  (76K) (80K) (77K)

Asx 49 61 76 64
Thr 36 33 45 33
Ser 46 39 47 41
Glx 83 79 94 82
Pro 22 30 34 29
Gly 47 48 50 44
Ala 53 52 54 56
Val 40 42 42d) 44d)
Met 14 15 16 14
Ile 20 22 22 21
Leu 58 66 70 57
Tyr 28 38 30 28
Phe 26 31 28 25
Lys 36 34 35 30
His 15 22 20 15
Arge) 36 35 39 34
Trpf) 8 (10) 6
Cys 4 4 8 10
Total 643 659 720 633

a) J.L., Vermilion and M.J. Coon (1978}
J. biol Chem., 253, 2694 ‘ :

b) M. Haniu et al (1984) J. biol. Chem.,
259, 13703

c) J.S. French and M.J. Coon (1979)
Arch. Biochem. Biophys., 195, 565

d) Determined as methionine - sulfone

e) Not accurate due to destraction of
Trp on HCl hydrolysis

f) Determined as cysteic acid
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Fig. 3-26 Double-diffusion analysis of monkey,
rat and guinea pig NADPH-cytochrome P-450
reductase on Ouchterlony plate.

M; Anti-monkey reductase IgG
R; Anti rat reductase IgG

1l; Monkey reductase ‘
2; Rat reductase

3; Guinea pig reductase
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% of Control

100 R — M 190 @
\\./-
- \
\\\\ 3 X
“ €
50 \“ S 50
\“ Q
o¢
0- I T 4 0 “ - 0~ ; T T ] X T
0 0.05 01 015 0.2 0.25 0 0.2 04 0.6 08 1.0
anli-NADPH-cylochrome P-450 reduclase {mglgG) anti-NADPH-cylochrome P-450 reductase (mg igG)

Fig. 3-27 Inhibition of NADPH-cytochrome ¢
reductase activity of purified monkey (O),
rat (#) and guinea pig (® ) NADPH-cytochrome
¢ (P-450) reductase by the antibody raised
against the monkey reductase (1) or the rat
reductase (2).
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100+

100-

; 3

E 8

S 50- 5 50

s ®

0- o

! T T T T i T T T Y l
0 0.1 0.2 0.3 0.4 0 0.2 0.4 0.6 0.8 1.0

anti- NADPH-cylochrome P-450 reductase (mg IgG) . anti-NADPH-cylochrome P~450 reductase (mg lgG)

Fig, 3-28 Inhibition of NADPH-cytochrome c
reductase activity by anti-monkey (1) or rat
(2) NADPH-cytochrome.c (P-450) reductase IgG
in monkey (O), rat (#®), guinea pig (®),
hamster (A) mouse (0O), dog (®) and pig
(A) liver microsomes.
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BT EE 2 HEE

JFFUsDP-4507% ST IZFp2DFBLZOWTIE. S v b, D¥FFETMDNWL 2D
EiEd 3wkt FicBIL T, EBUEL. EFEEtORENBIORHL. ¥
MBI Tid. MCRIMLSE D = 7 4 L& B W T, TEEOP-450DlBINME X h
TWBDARTH B30 , KFIZBEWT. EWRLE D = 7 YV IFsh 5, 488
HOP-450% B L . 2 oFp 2B LEOHELHoPICLE, HBLAEDZ Y
A Y OAEDP-4502 5 b DPBE 7= 1XHCHEYUA: D IMDP-450D B Iz oNW T
Table 3-17I2EH U 72, P-4501- o DB{LES M X< 2 b L DSoret KDL .
390nmiz £ OBIR OB 4. 6 h . BB AR RIZ415mE BEOBAL v HOHD
CHRmEREICY 7 LT WE, Z0390nefdiEORINIZE-913% End 5 =
izEDHmML. ZhicHEW4AmOBRBIZE T 52 Lamdhi, PB P-450,
P-4501 - CIXE-II3EMIC L B2 AR VOB BOERMP o, DenkH 12
D35y MFisERWEEB» 6. JE 3 U REREEEMS IR ORER 2D
FLERTEBELTWBZ M5, P-4501-p13E-913 » BLEERE S ERAL F R~
AEWHEERAUBWP-A0ETH B3 LHBINE, 324 NVOMOD
P-4501k. EOHEEANWERRP S, P-4501-0, P-450-DHFEEANSIZ L
IED . EWCHREBENICR R TWAZ Lok, ¥BIz2hbBiX. Sy b
DOIEWRMAEDP-450%8 (PBP-450, MC P-448,. MC P-448:) 2IXRZ-oTwWi,

P-4501-p, P-4501-cDE X ZERT B LI2E D P-4501-cM A= 1 WIVIF
HsDEZP-450TH N 2EOKARE D TNBHZ L. YRAY BN TH, £D
HERARTHALNHEM L2 o2, AITREIC X ZP-4500HA 3. RN
22P-4501 - c DEA IZ & DUsHOP-450DBEIEBIc k2 HDOTH I L - %=,
¥ 72P-450: - JIMshCTS6 B KEML RIS ICHR S BES- LT B D kM EE O i
BEZEHZHECTWARBENERIhE, S THML AP-450MESET
CBREINRTVRIEFXERP-450L OB ARAE L &, P-450:-c X Ryan5 D
#42 J BP-450g1®) | F 7=13P-450pch.c132) LEABIOMBAH LT W,

EE»OEBREWITNsE W T, P-4501-o. ¥ %&IZP-450:- Dk L DR
EXHLZANEER. AW TORW TP-4501 -2 BT I2P-4501-c & RIFER
D THEBIL 2P-4508BET 52 LW 5 e o b5, EhiZERiT

-137-



Table 3-17 Properties of seven forms of cytochrome

P-450 purified from monkey or rat liver microsomes.

Cytochrome P-450

P-450, . P-450., P-450 . P-450; , PB P-450 MC P-448, MC P-448,
Enzyme source monkey monkey monkey monkey rat rat rat
Inducer PB MC MC
Spectrum peak
(nm)

MAbsolute )

oxidized Soxet 417 415 417 417 417 391 417
bhand .

CO-reduced

difference 450 447.5 449 450.5 450 448 448

Soret band

1

Sgigﬁzla” 50,000 48,000 50,000 53,000 52,000 52,500 56,000
Specific Bphet, 7-EC TS Bphet AN 7-EC
substrate MM, AN
Abbreviations:

PB; phenobarbital, MC; 3-methylcholanthrene, Bphet; benzphetamine,

7-EC; 7-ethoxycoumarin, AN; aniline, AM; aminopyrine, TS; testosterone
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FA—OP-450BHETHL WS L TIREVWI Y, KBWETHFRIZA—T
W2 BHEBOBEHVPRB XA POoHEINDS, ¥2Ty M 2BWTIE, #
ZbHWBExh. AHE L RBEERCHEBL 2P-450b % 725 v F OFEWBEET
RohaM2IcMEL TWATRENERINE,

X Bz, P-4501-cDHHICL D . A=Y LY MIMD T < Ha OBIONsIz
BT 5156 B ARBRLIEEIERMICREE X W, Fig. -18THRBI N A2 OB
DOP-450 s F CARIBICHBEELTWAZ 2, IShHEEAmETths e
ZH R R, B THREEN,

Guengerich5139 kT w b YHF KUY, & POFp 3B ENICARIZ L.
Williams 51280}k YL F §DOFpeld Ty P REBZZ L%, P-450E0 D T2 <
FRalc bEEDNEELTWS, SCTHELAEIZ AL, Sy b, B&
CENEY FOFp 2 BRBENICHERBZLZWMENIILE, A=V 4
PILFp: & RIFFERICHBLL 2BIHHEE LT, 7% £ AWREAEY, 750D
Fp2lzBL Tt Naniub 127 SDS-PAGEIZ & D BB T 324 0BHOFELES HED
THUEPEWDDO L BbhE,
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BRBROEWILHMEER TH HP-4507 VY1 AOBEERIZRICEL . BUHETIX
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HICBIT A=Y NOP-4502 60 IcFp2 2l & UAMZEICBIL TRET L 2~
BREUTICENLE,

1. £ER7I 012 TH55m%E Ty M5 T a2z 2ick) . FOREBER
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HACER ZSpar 3T 5D TR, CLARBOEE 25 Y VIREADE
AP IRERBR LN EE2RAZ2ECTW3LEx6Nh3,

2. In vitroONsHRE@ER{LEINIX. FRCPOY VIRE~OEHEHKLOF L —
MERICEIYHEZXLZZBH- %,

3. JFMsOESEHRRLEISICIX. P-450YEERETFDID>THA L%, UsTD
NEEZRAWEERD DWIIHMIRATHRICL 2. £220/EHB{EIZP-4507

4V 4 AMTA—TI3% < . MC P48, 12 B 5 R BB OTEHALIIR < TR 5
BP-450M L | MO P-448.TRENS . LML HAMEMIC & 5 MBI RIS I{F
FIS BP-450M0id 5 = LAHBIL 72
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