CANCER CHEMOPREVENTION BY FOOD PHYTOCHEMICALS
REGULATING INFLAMMATORY LEUKOCYTES
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leukocyte activation in inflammatory regions by ACA are demonstrated. In
Chapter IV, inhibitory effects of some food phytochemicals on ROS
generation by leukocytes in mouse skin are examined and can be categorized
into three classes by their inhibitory profiles in the priming and/or activation
phase in inflammation processes caused by TPA. Finally isolation and
identification of new ROS generation inhibitors from Artemisialactiflora are
highlighted (Chapter V), their inhibitory effects on TPA-induced oxidative
stress and tumor promotion in mouse skin are also described in Chapter VI.
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Chapter 1I:
Inhibitory Effects of 1'-Acetoxychavicol Acetate from Greater Galangal
on Reactive Oxygen Species Formation

Introduction

In previous studies on the search for new types of chemopreventive
agents from edible plants in southeast Asia (Kondo 1993, Murakanu 1993,
1994, 1995a,b, 1996a, 1998a,b,c, Nakamura 1996a,b), 1'-acetoxychavicol
acetate (ACA, Fig. 1I-1), isolated from the rhizomes of a Zingiberaceae
plant, greater galangal (Languas galanga), was found to be a potent inhibitor
of tumor promoter-induced Epstein-Barr vi s (EBV) activation (Kondo
1993). ACA was later reported to be a potent inhibitor of chemically
induced carcinogeneses in several rodent models (Table I1-1).
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Fig. [I-1 Chemical structure of ACA

Table I1-1 Chemopreventive effects of ACA on chemically induced
carcinogeneses 1n rodent models

Organ Carcinogen  Administration Ref.

Skin DMBA" Topicul Murakami 1996b
Tongue 4-NQO* Oral Ohnish 296
Colon (ACHY) AOM* Oral anaka  97a
Colon (Cancer) AOM Oral Tanaka 1997b
Liver CDAA diet® Oral in preparation

*ACL: aberrant crypt foct

"DMBA: 7,12-dimethylbenz[ajanthracene

°4-NQO: 4-nitroquinoline I-oxide

‘AOM: azoxymethane

‘CDAA diet: a choline-deficient, L-amino actd-defined diet

















































































inhibited H,0, production (3.69 + 0.76 nmol / skin punch, IE = 46%). To
distinguish whether AL-1 inhibit the priming or activation phase inadouble
TPA application model, experiments were conducted in which AL-1 was
coadministered with either the first (priming) or second (activation) « yse of
TPA. Fig. VI-1 shows the inhibitory effect of AL-1 applied prior to either
first or second TPA treatment on H,0O, generation in skin. A dramatic
decrease in the H,0O, level was observed in the mice to which ACA was
coadministered in the activation phase (227 + 0.59 nmol / skin punch,
inhibitory effect; 67%). On the contrary, AL-1 applied in the priming phase
exhibited no inhibition of H,0O, generation, similar to thatin ACA and AUR.
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Fig. VI-2 Anti-tumor promoting activity of AL-1
One group was composed ol 13 female ICR mice. The mice at 7 weeks old were
mitated with DMBA (0.19 pmol). One week alter mutation, the mice m group 1
(tilled circles) were promoted with TPA (1.6 nimol/0.1 ml inacetone) twice a week for
20 weeks. In the AlL- [-treated experiments, the mice in group 2 (open squares) and 3
(open triangles) were treated with AL-1 (16 nmol and 160 nmol/0. 1 m} in acetone,
respectively) 40 min prior to each TPA treatment. The anti-tumor promoting acuvity
was evaluated y both the ratio of tumor-be  ng mice (left)and the number of tumors
per mouse (right). Statstical analysis was done by the *test on tumor-bearing mouse
and the Student's r-test on the number of tumors per mouse. *'P < 0.005, **P < 0.01.
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Anti-tumor Promoting Activity of AL-1 in ICR Mouse Skin

Anti-tumor promoting activity of AL 1 was then examined by a
two-stage carcinogenesis experiment in mouse skin. As shown in Fig. VI-2.
tumors began to appear at 6 weeks after tumor promotion by TPA. The ratio
of tumor-bearing mice and the average number of tumors per mouse in the
control group reached 100% and 25.8. respectively, at the final week (20
weeks) of the experiment. In the group treated with 160 nmol of ALL-1 40
min prior to each TPA treatment, both the average number of tumors per
mouse and the ratio of tumor-bearing mice were reduced by 58% (P<0.01 in
r-test) and 20% (P < 0.005 in y*-test). respectively. AL-1 even at 16 nmol
significantly reduced the ratio of tumor-bearing mice by 20% (P< 0.005 in
¥ -test).

Discussion

In this chapter. the author demonstrates the potent inhibitory effects
of the O, generation inhibitor AL-1 on H,O, production in mouse skin. No
inhibitory effect of AL-1 on the TPA-induced priming phase was confirmed
and strong inhibition of the activation phase was clearly observed (Fig. VI-
1). In addition, AL-1 failed to inhibit single TPA application-induced edema
formation in mouse ears (data not shown). These results conc  de 1at Al-1
is an ACA-type ROS generation inhibitor which specifically inhibits ¢
activation, but not infiltration. of leukocytes. Further AL-1 at 60 nmol
significantly inhibited the average number of tumors per mouse in ¢ two-
stage mouse skin tumor promoting experiment (Fig. VI-2). This activity
was comparable to those of chemopreventers from edible plants : own in
Table IV-1. These results indicate that O, generation inhibitors can be
evaluated as new types of chemopreventers distinct from radical scavenger-
type antioxidants. Thus regulation of leukocytes in inflammatory regions is
proved to be one of the etfective strategies for oxidative stress control and
hence cancer chemoprevention.
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