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Investigations on the considerable 
overlap between Epstein-Barr virus as- 
sociated, early antigen (EBV-EA) induc- 
ing compounds and tumor promoters of 
mouse skin carcinogenesis have been 
previously reported (1-3). Furthermore, 
compounds such as glycyrrhetinic acid 
and retinoic acid, which inhibit EBV- 
EA induction by tumor promoters, have 
been shown to act as inhibitors of in vivo 
tumor promotion (4-6). Koshimizu et 
al. have reported that oleanolic acid and 
ursolic acid, isolated from Gledomu 
hedwaceu L. (Labiatae), inhibited not 
only in-vitro EBV-EA activation but 
also in-vivo tumor promotion (7,8). It 
was also found that most antipromoters 
cause anti-inflammatory action in ani- 
mal skin (9,lO). We published earlier 
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the isolation and identification of eight 
triterpenes from the bark of Eupteleu 
polyandra Sieb. Zucc. (Eupteleaceae) 
with anti-inflammatory action (1 1,12). 

To search for possible antitumor 
promoters from natural sources, we car- 
ried out a primary screening of the triter- 
penes 1,2,  5 ,7 ,9 ,12,13,  and 17 iso- 
lated from E .  polyandra and their deriva- 
tives 3,4,6,8,10,11,14,15, and 16 
using their possible inhibitory effects on 
EBV-EA activation in Raji cells. 

Twelve oleanene-type triterpenes [l- 
12) and five lupane-type triterpenes 
[13-17 were tested using the short- 
term in-vitro assay of EBV-EA activa- 
tion in Raji cells induced by 12-0-tet- 
radecanoylphorbol- 13-acetate (TPA). 
Their inhibitory effects on activation 
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and viabilities of Raji cells are shown in 
Table 1. 

In the series of oleanene-type triter- 
penes, 3-0-acetyloleanolic acid E21 and 
3-0-acetylerythrodiol [7l showed re- 
markable inhibitory effects and pre- 
served higher viabilities of Raji cells 
than oleanolic acid 117 and erythrodiol 
161. Whereas maslinic acid 197 having a 
2a-OH group, 2,3-di-O-acetylmaslinic 
acid [lo}, and 1,3-dioxo-olean-12-ene 
1121 exhibited higher cytotoxicity on 
Raji cells than triterpenes having a 3p- 
OH group. On the other hand, these re- 
markable inhibitory effects were not 
found with oleanolic aldehyde [4] and 
its acetate [5]. In the series of lupane- 
type triterpenes only 3-0-acetyl- 
betulinic acid E141 showed significant 
inhibitory activity (complete inhibition 
of activation even at 1 x io3 mol ratio) 
and preserved high viability even at high 
doses ( 5  X lo3 mol ratio), whereas the 
other lupane-type triterpenes 113, 15, 
16, and 1 7  showed no activity at all. It 
has been reported that retinoic acid and 
glycyrrhetinic acid not only exhibited 
lower inhibitory effects than 1 but also 
influenced the viabilities of the cells 
more than 1 (7). In our experiments the 
degree of inhibitory activity of 14 was 
more than 10 times higher than that ob- 
tained with 1, whereas the inhibitions 
obtained with 6 and 7 were almost com- 
parable to that found with 1. 

These results strongly suggest that 2, 
6, 7, and 14 may be valuable antipro- 
moters. 

Initiation-promotion tests in vivo are 
now in progress. 

EXPERIMENTAL 
PLANT MATERIAL, EXTRACTION, AND ISO- 

LATION.-E. polyundru was collected in Kyoto, 
Japan, in June 1984, and the details ofthe extrac- 
tion and isolation of 2, 5, 7, 9, 12, 13, and 17 
were reported in a previous paper (12). 

GENERAL PROCEDURE FOR ACETYLATION. 
-The acetates 8, 10, and 14 were prepared by 
acetylation of 7, 9, and 13, respectively, with 
Ac,O in pyridine at room temperature for 18 h 
followed by usual work-up and purification by 

either column chromatography or recrystalliza- 
tion to yield the pure compounds. Identification 
of these compounds was achieved by comparison 
with the reported data (13- 18). 

GENERAL PROCEDURE FOR METHYLATION. 
-The methyl esters 3, 11, and 15 were prepared 
by methylation of 1, 9, and 13, respectively, 
with CH2N2 in E t20  and MeOH followed by 
usual work-up and purification by either column 
chromatography or recrystallization to yield the 
pure compounds. Identification of these com- 
pounds was achieved by comparison with the re- 
ported data (15-18). 

GENERAL PROCEDURE FOR REDUCTION.- 
Compounds 6 and 16 were prepared by reduction 
of 3 and 15, respectively, with LiAIH4 in Et,O 
followed by usual work-up and recrystallization 
to yield the pure compounds. Identification of 
these compounds was achieved by direct compari- 
son with commercially available samples (Tokyo 
Kasei Co., Lrd., Japan). 

BIOLOGICAL ACTIVITIES.-The inhibition of 
EBV-EA activation was assayed using the EBV 
genome-carrying human lymphoblastoid cells, 
Raji (non-virus producer), which were cultivated 
in 8% FBS RPMI 1640 medium (Nissui). The in- 
dicator cells (Raji) (1 X 106/ml) were incubated at 
37' for 48 h in 1 ml of the medium containing n- 
butyric acid (4 mM, inducer) ( 1 9 ,  2 pl of TPA 
(20 ng/ml in DMSO), and a known amount oftest 
compound in DMSO. Smears were made from the 
cell suspension. The activated cells were stained 
by high titer EBV-positive sera from naso- 
pharyngeal carcinoma (NPC) patients and de- 
tected by a conventional indirect immunofluores- 
cence technique (20,21). In each assay, at least 
500 cells were counted, and the experiments were 
repeated twice. The average EA induction was 
compared to that of positive control experiments 
with n-butyric acid (4 mM) plus TPA (20 ng/ml) 
in which EA induction was ordinarily around 
30%. 
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