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Inhibition of Carcinogenic Effects of N — Hydroxy
—2 —acetylaminofluorene by Vitamin Antioxidants

Nak —-Eung Sung and Young —Sook Hong

Department of Biochemistry College of Medicine Ewha Womans University

The principal role of cytochrome P -450 in many other mixed function oxi-
dase reactions including hydroxylations or oxidative dealkylations of various
drugs, fatty acids, steroids, pesticides, and carcinogens. In order to elucidate
the effect of various vitamin antioxidants on hepatic microsomal cytochrome
P-450 and AAF hydroxylation, vitamin antioxidants, including vitamin A ac-
etate, L-ascorbic acid and DL- a-tocopherol were administered to rats.

The results of this study show that the inhibition of cytochrome P —450 le-
vel and AAF hydroxylation by vitamin antioxidants may be related to their
ability to prevent the in vivo activation of AAF to carcinogenic N —hydroxyl-
ation.

Vitamin antioxidants, because of their effectiveness in inhibiting chemical ca-

rcinogenesis, may become useful chemoprophylatic agents against environmental

carcinogens.
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Table 1. The level of liver microsomal cytochrome

P -450 in rats

Cytochrome P —450
Group

(nmoles /0.1ml liver microsome) | (nmoles /mg protein)

Saline 12.474 +0.421 4,494 +0.003

Corn oil 17.931 + 0. 560 6. 462 +0.020
Vitamin A 200 1. U. 7.0824+0.071** 5.6334-0.035 **
2,000 1. U. 6.594 +0.060* * 3.01040.041 **
10,000 1. U. 7.023 +0.092% * 3.39240.027**
Vitamin C 10 mg 7.586 +0.102* * 4.323+0.045 %%

100 mg 5 785+ 0.085* 1.998 +0.007 *

Vitamin E 12 mg 9.005 +0.091* * 3.4324-0.013 **
120 mg 8.750 +0.072% * 5.010+0.023**

Each value represents mean +S.D. of 6 experiments
* Significantly different from control value P ¢ 0.001
*# Significantly different from control value P ( 0.05

Table 2. The level of liver microsomal cytochrome P -450 by J-naphthoflavone and

cobaltous chloride pretreated rats

Cytochrome P —450
Group
(nmoles /0.1ml liver microsomes){(nmoles /mg protein)

Saline 12.474 +0. 421 4.494 +0.003
Corn oil 17.931 +0.560 6.462 +0.020

B ~naphthoflavone 11.198 +-0. 102 11.803 +0.011%*

B—naphthoflavone + Vitamin A 10.119+0.336 5.362 4-0.043**

8- naphthoflavone + Vitamin C 3.800+0.336%* 4.221 4-0.024%*

8 —naphthoflavone 4 Vitamin E 18.407 +-0. 550 9.031 +0.009%*
Cobaltous chloride 3.938 4-0.031%* 1.754 4-0.023*
Cobaltous chloride + Vitamin A 4.4204-0.010 2.721 +0.007
Cobaltous chloride + Vitamin C 2.747 +0.010 1.213 +0.010
Cobaltous chloride + Vitamin E 2.6104-0.412 1.582 +0.008

Each value represents mean +S.D. of 6 experiments
* Significantly different from control value P ¢ 0.001
** Significantly different from g-naphthoflavone P < 0.05

FoAEL 47% ¥ 120mg FAFL 23% 742z 12
mg TRl 03|H AHA 45Tk

B —naphthofla-
vone 3 ¢} Al E4 q] cobaltous chloride & Fojslg
% o cytochrome P —450 2] &4.2 table 291 7t}
8 — Naphthoflavone 7} %¢i3l g8 wi= o x|
ste] 83 % S r1s}g k. A-Naphthoflavone 5 2,000

Cytochrome P —450 9] §xEx¢]

¥

— 101 —

LU. ¢ vitamin A & 37

B — naphthoflavone u} %

2] ascorbic acid ¢} 34 =

12mg 2] a—tocopherol 3 7 %o

S|
Cobaltous chloride u} =

T FE 64%, 2w

o
g ks

—

T 24% 2
it Tl ¥l skl s girh
gk F9

Fog #-& 55%, 100mg

cytochrome

P —-450 g4& 61% 4= 9tk 283 cobalious

chloride ¢} vitamin A, ascorbic acid %

a ~tocoph-



Table 3. Effects of vitamins on Ring —and N -Hydroxylation of AAF by rat liver

microsomes
G nmoles of hydroxy AAF formed /30min./ mg protein
roup Ring —-OH AAF N ~OH AAF
Saline 0.472+0.077 0.303+4-0.016
Corn oil 1.090--0.108 0.345+0.003
Vitamin A 200 L U. 0.8184-0.297* 0.290 +-0.020
2,000 L U. 0.948 +0.060* 0,273 +0.029%
10,000 L U. 0.850 4-0.079* 0.2284-0.011%
Vitamin C 10 mg 0.3261+0.195 0.236 +0.020
100 mg 0.775+0.021 0.385+0.113
Vitamin E 12 mg 0.872+0.081% 0.248 +0.025*
120 mg 0.491 +0.039 0.214+0.018%*

Each value represents mean +8.D. of 6 experiments
+ Significantly different from control value P { 0.05

Table 4. Effects of vitamins on Ring —and N —Hydroxylation of AAF by liver

microsomes from g—naphthoflavone and cobaltous chloride pretreated rats
nmoles of hydroxy AAF formed /30min. /mg protein
Group
Ring ~OH AAF N-OH AAF
Saline 0.472+0.077 0.303+40.016
Corn oil 1.090+0.108 0.3454-0.003
B--naphthoflavone 31.693 4+ 0.440% 6.731 +0.207*
B~naphthoflavone + Vitamin A 24.404 + 0. 340* * 3.567 £ 0.102*% *
B—naphthoflavone + Vitamin C 34.625+0.701 3.602+40.363* *
B—naphthoflavone + Vitamin E 23.453+0.363* * 4.442 4+ 0.430*% *
Cobaltous chloride 0.8974+0.021 0.3224-0.016
Cobaltous chloride + Vitamin A 0.710 +0.053 0.486 -+ 0.080
Cobaltous chloride+ Vitamin C 1.392+0.017 1.091 +-0.079
Cobaltous chloride + Vitamin E 21.763+0.058 3.515+0.051

Each value represents mean +S.D. of 6 experiments
*  Significantly different from control value P ¢ 0.001
* x  Significantly different from g—naphthoflavone P ¢ 0.05
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Fig. 1. Scan of 9.5% polyacrylamide ~SDS —6M urea vertical slab gel electrophoresis of microsomal
proteins from vitamin A, vitamin C, vitamin E, 8- naphthoflavone, and cobaltous chloridetrea-
ted rats. Coomassie blue —staining and scanning were performed as described in materials
and methods. Molecular weight markers for bovine serum albumin (68,000 daltons), ovalbumin
{43,500 daltons), chymotrypsinogen (23,240 daltons), and myoglobin (17,000 daltons) are shown

by arrows.
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