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3Gyy C  Mitomycin C MMC Sprague-Dawley SD
P450 CYP2B1 CYP2EI Img/kg d  MMC

1d 3d 6d 3mg/kg MMC1d 3Gy vy 3Gy vy 1d3mg/kg
MMC 24h P450 CYP2B1
CYP2EI MMC I1mg/kgd 1d P450 CYP2BI1 p>0.05
CYP2El p<0.01 3d 6d P450 CYP2B1 CYP2EI

p>0.05 3mg/kg MMC 1d P450 CYP2BI1 p>0.05 CYP2EI

p<0.01 3Gyy P450 CYP2BI p>0.05 CYP2EI
p<0.05 3mg/kg MMC 3Gyy Y
SD CYP2EI MMC CYP2El P450
CYP2BlI Y MMC
Y C P450 CYP2B!I CYP2El
R730.53 R730.55
C Mitomycin C MMC 4]
P450
P450
Bl MMC
P450
1-3
e MMC
Y P450 CYP2B1 CYP2EI
P450 3Gy
P450
P450 Y
30100042
1968 12 1992

2004-12-10 2005-01-27

P450

Y
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CYP2B1 CYP2EI 2g 2mm’
MMC 3Gy vy 20mL 10% PTU
P450 CYP2B1 CYP2EIL Immol/L PMSF 1mmol/L Na,EDTA 1mmol/L
P450 MMC DTT 0.1mol/L 0.1mol/L
Y pH7.5
2 1x10%g 20 min
1 So Sy 2
11 1x10°g 60 min
20% PMSF Immol/L Na,EDTA
(Reduced 1 mmol/L DTT 0.1 mol/L 0.1 mol/L
nicotinamide adenine dinucleotidle NADPH) 7- pH7.5
7—pentoxyresorufin ~ 9— —3- L5 ol
Resorufin G—250 )
Sigma Chemical Co St. Louis MO USA Bradford
1-4 1,4-Dithiothreitol DTT
Amresco o— Phenylmethyl sulfony 10 min
fluouride PMSF Merk KGaA 595 nm A
Darmstadt Germany  1— 2—- Phenyl
thiourea PTU Disodium L6  CYP2B1 1
thylenediamine tetra- cetate Na,EDTA N- 0.02—0.25 mg 0.5mmol /L
7—Pentoxyresorufin 20 pL [
MMC Dimethyl sulfoxide DMSO 1 10uL
pH7.4 3mmol/LMg Cl,
1.2 37 1 min NADPH 50 uL
3cs y yeell 40 10 mmol/L 2mL
HITACHI  20PR-520 SORVALL 30min 300 uL
UITRA -80 Shimadzu UV-260; Resorufin
HITACHI  F-3000 10uL
0.05mmol/L resorufin
1.3 resorufin EX 570nm
(Specific pathogen free SPF) EM 582nm S5nm
SD 160—180g resorufin A
5 3d 6d 20 %IDso MMC 1mg/kg 1.7  CYP2E1 1]
20 % IDsy MMC 0.25—0.7mg 100 mmol/L N—
Img/kg 60 % IDsy MMC 0.2mL 40uL Tris
3mg/kg 3Gyy 3Gy vy pH7.4 3 mmol/LMgCl, 37
3mg/kg MMC 24h 1 min NADPH 50puLl. 10 mmol/L
2.6mL 20 min
25% ZnSO40.2 mL
24 h Ba OH , 0.2mL
2.5%10°g 20 min
14 40 uL 3.33mmol/L
Omura 81 p4s0 24mL
0-4 Nash S5g 0.1mL 6mL 3%
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0.6 mL 50
30 min 420 nm A
Formarlin HCHO 2
A 2.1
1.8 P450 112l
6mL y=0.6207x +0.0302  R’=0.9941
X y A OD
CcO
H,80,+HCOOH 1 min 2.2 Img/kgd MMC P450
400—500 nm A450 CYP2B1 CYP2E1L
A490 OD P450= Ass0=A40 / 91xPr
x 1000 nmol/mg 91 Pr 3d 6d 20%IDs) MMC
mg/mL IDsy, S5mg/kg Img/kg d
1.9 P450 CYP2BI1
: CYP2E1 p>0.05
SPSS t 1
Tablel Cytochrome P450 content and CYP2B1 and CYP2E1 activities in rats after 3 or 6 days’
continual administration of MMC (1mg/kg d) (Meanzs, n=5) /%
Groups Cytochrome P450 V CYP2BI activity @ CYP2Elactivity @
Blank control for the 3 d group 1.432+424 8.0+46 10.895+42
Blank control for the 6 d group 1.257+443 9.0+34 10.693+42
Solution control (NS for 3 days) 1.656+51 9.8+38 7.373+34
MMC injection for 3 days 1.868+93 6.6+33 6.622+40
Solution control (NS for 6 days) 1.886+17 9.0+53 14.858+39
MMC injection for 6 days 1.410+48 4.4+68 8.380+32

n nmol / mg protein

2.3 1 mg/kg MMC P450
CYP2B1 CYP2E1

MMC Img/kg

@ In pmol resorufin produced/min mg protein

© In nmol HCHO produced/min mg protein

P450 p>0.05
p>0.05 CYP2EI
p<0.01 65% 2

CYP2BI1

Table 2 Cytochrome P450 content and CYP2B1 and CYP2EL1 activities in rats injected to their

stomach with MMC at 1mg/kg on the first day

(Meanzts, n=5) /%

CYP2BI activity ® CYP2E] activity '

Groups Cytochrome P450
The control 0.424436
The MMC injected 0.538+40

7.4+54 10.419+32

7.7434 17.178x16 @

n nmol / mg protein
® In nmol HCHO produced/min mg protein

@ In pmol resorufin produced/min mg protein
@ p<0.01 vs control;



4 3Gy y C P450 . 249
24 3mg/kg MMC 3Gyvy P450 115%
CYP2B1 CYP2E1 26% 3Gy vy P450
CYP2Bl1 CYP2E1
<0.05
3mg/kg MMC P450 CYP2Bl1 419% P 21 9%
p>0.05 CYP2ElL MMC 3 A
p<0.01 61% v
Table 3 Cytochrome P450 content and CYP2B1 and CYP2E1 activities in rats given with MMC(3mg/kg) and
3Gy "Cs y-ray irradiation (Meanzs, n=5) /%
Groups Cytochrome P450 ¥ CYP2BI activity @ CYP2EI activity @
Control 0.424+36 7.4+54 10.419+32
MMC injected 0.510£32 7.5+45 16.795+16
Irradiated. 0.615+£72 8.1+49 6.130£21
MMC injected and irradiated 0.527+12 7.2422 13.185+36
M 1n nmol/mg protein @ In pmol resorufin produced/min mg protein © 1n nmol HCHO produced/min mg protein
Table 4 Factorial experiment analysis of the CYP2E1 activity
Source Type III sum of squares Mean square F Sig
y—ray Hypothesis 78.0 78.0 5.46 0.032
MMC  Hypothesis 225 225 15.8 0.001
Error 243 14.3
3 CYP2BI1 P450
Wissel!'®! MMC
P450 <10%
[13] 3d 6d Img/kgd MMC
P450 CYP2Bl1
CYP2E1 MMC
CYP2EI CYP2EI1
Y MMC
CYP2BI CYP2EI e 1 MMC CYP2EL
6.40—38.76 ¢ MMC
SR CYP2BI SD
CYP2Bl1 MMC
CYP2B1 CYP2El P450 MMC CYP2BI1
CYP2B
Chandra [ 3Gy Y
CYP2B 14 sp P450 3—5Gy 24h
CYP2B1 CYP2E1 P450 7—9 Gy P450
3Gyy SD
24h P450
CYP2EI o— 3Gyy CYP2B1
3] CYP2EI 41%
Img/kg 3mg/kg MMC
CYP2E1 65% 61% CYP2E1
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Effects of mitomycin(MMC) and y—ray irradiation on cytochome p450 content and
activities of CYP2B1land CYP2EL1 in rats
YAN Minfen HAO Furong XU Liming TONG Shungao JIHuajun SHEN Zhifen JIN Yizun
(Shanghai Ingtitute of Radiation Medicine, Fudan University, Shanghai 200032)

ABSTRACT In this paper, content of cytochrome P450 and activities of CYP2B1land CYP2EI1 in liver of male SD
rats subjected to intraperitioned injection of MMC or y—ray irradiation, were studied. Groups No.1-3 of the rats were
injected with MMC of Img/kg d for 1, 3 or 6days. Group No.4-6 of the rats were treated respectively with one
injection of MMC at 3 mg/kg, 3 Gy of '*’Cs y—ray irradiation, or a combination of the MMC injection at 3 mg/kg
after 3 Gy y—ray irradiation. Biological measurements of the experimental groups were compared to blank groups and
solvent control groups. The results showed that for the group administered on the first day with MMC at 1 mg/kg, the
CYP2ELI activity increased (p<0.01), whereas the P450 content and the CYP2BI1 activity did not change. For the
group injected with MMC at 1 mg/kg d for 3 d or 6 d, no significant changes were found in the P450 content and the
activities of CYP2Bland CYP2E1. With the 3 mg/kg MMC group, the CYP2E1 activity increased significantly
(p<0.01), but no marked effects were observed in the P450 content and the CYP2BI1 activity. The CYP2E! activity
deceased in the 3 Gy irradiated group (p<0.05), with no effect on the P450 content and the CYP2B1 activity. There
was no interaction between 3mg/kg MMC and 3Gy irradiation. The results indicated that MMC induced the
CYP2ELI activity, yet repeated treatment with MMC might cause the rats to gain some resistance to it, in addition,
3 Gy yay—irradiation inhibited the CYP2Elactivity, but combined treatments of the 3 Gy irradiation and MMC injec-
tion showed no significant effect on the P450 content and the CYP2B1 activity in vivo.

KEYWORDS y-irradiation, MMC, P450, CYP2B1, CYP2E1
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