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Abstract - The inhibitory activity of synthetic glycosylglycerols on Epstein-Barr virus
early antigen (EBV-EA) activation was evaluated. Among the series of 1-O-, 2-O- and
3-0- glycosylglycerols tested, 1-O-B-D-galactopyranosyl-sn-glycerol showed the
highest inhibitory effect toward tumor promotion. Copyright © 1996 Elsevier Science Ltd

Glyceroglycolipids consist of saccharide residues and fatty acid moieties bound together through glycerol;
they are known to exist as cell membrane components! in animal tissues, micro-organisms, algae and plants, in
which the acyl moiety can merely be an acetyl group.

Owing to the large heterogeneity in their structure, it is probable that glycolipids serve a variety of
functions in nature: they are known to have various biologically significant activities, 23 and some of them
exhibit pharmacological activity.# Moreover it has been recently reported that some monoglycosyl- and
diglycosyl glycerols, isolated from the cyanobacterium Phormidium tenue,3-6 from Citrus hystrix, a traditional
herb in Thailand’ or from the green alga Chlorella vulgaris8 exhibit anti-tumor-promoting activity. Since
promotion is the only reversible process during the multistage of carcinogenesis,? the search for possible cancer
preventive agents, among synthetic and naturally occurring compounds, is an emerging field for cancer
control. 10,11

In the course of a project aimed to ascertain the structural features responsible for the cancer
chemopreventing activity, we planned to test a series of glycosylglycerols in which no fatty acyl residue was
linked to the glycerol subunit. In fact, among the several bioactive glycosylglycerols, 3-O-B-D-galactosyl-sn-
glycerol was one of those exhibiting the strongest activity.12

RESULTS AND DISCUSSION
The compounds used in this study,!3:14 2-0-B-D-glucopyranosyl-sn-glycerol (1), 1-O-acetyl-2-O-B-D-

glucopyranosyl-sn-glycerol (2), 3-O-acetyl-2-O-B-D-glucopyranosyl-sn-glycerol (3), 2-O-B-D-galactopyrano-
syl-sn-glycerol (4), 1-O-B-D-glucopyranosyl-sn-glycerol (5), 3-O-B-D-glucopyranosyl-sn-glycerol (6),
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1-0-B-D-galactopyranosyl-sn-glycerol (7), 3-O-B-D-galactopyranosyl-sn-glycerol (8), methyl [-D-gluco-
pyranoside (9) and methyl B-D-galactopyranoside (10), differed in the sugar or in the aglycone moiety and in
the glycosylation site.

The anti-tumor-promoting activities of compounds 1-10 were determined using a short-term in vitro
assay for Epstein-Barr virus activation in Raji cells induced by 12-O-tetradecanoylphorbol-13-acetate
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(TPA).6:15 The inhibitory effect on the activation and the viabilities of Raji cells are summarized in Table 1.

Table 1. Inhibitory effects of the compounds 1-10 on TPA-induced EBV-EA* activation.

Concentration (mol ratio/TPA)
Compound 1000 500 100 10
% to positive control® £ s.¢.¥ (% viability)
1 0 $07 (70) 458+2.8 81.0+20 100 *1.6
216 0 06 (70) 329+%23 71.5+19 947 £1.1
3 0 206 (70) 366122 773123 100 *1.6
4 0 01 8O 17.5+£07 88.1+1.4 100 $03
517 0 04 (70) 258+1.4 6461 1.8 875 £1.3
6 0 x05 (70) 274112 689+ 19 90.4 t1.1
7 0 0 (@70 16.5+£0.6 58215 79.1 £1.0
8 0 02 (70) 20.7+0.9 624112 82.5 £1.1
9 228 £15 (70) 541%13 707+ 1.0 100 05
10 203 +£1.4 (80) 439+ 1.2 765+ 1.1 937 +0.3

* Epstein-Barr virus early antigen.
1 TPA 32 pmol = 100%.
} Standard error (n = 3).
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No sample exhibited cytotoxicity at the concentration of 1000 mol ratio/TPA. The inhibitory effect of the
galactosyl type compounds (4, 7 and 8) was more potent with respect to the corresponding glucosyl ones (1, §
and 6) (see Table 1) at the dose of 500 mol ratio toward TPA, so the orientation of the 4-hydroxyl in the sugar
moiety plays a role in eliciting the activity.

Also the site of attachment of the sugar to the glycerol moiety affects the anti-tumor-promoting activity:
in both the galacto- and gluco-series the 1-O-f derivatives (5 and 7) showed a more potent effect than the
corresponding 3-0-PB ones (6 and 8) which were in turn more active than their 2-O-isomers (1 and 4). The
introduction of an acetyl group on one of the diastereotopic hydroxymethyl groups of 1 (compounds 2 and 3,
Tablel) only slightly enhances its low activity.

At last, the role of the glycerol moiety was investigated in order to ascertain if this subunit was really
essential for the inhibitory activity or this effect was merely due to the sugar. To this purpose methyl B-D-
glucopyranoside (9) and methyl B-D-galactopyranoside (10) were tested; Table 1 shows that 10 was more
potent than 9, confirming that the galacto-subunit is once more more potent than the gluco- one in the
compounds we tested. The glycosylglycerols 1-8 also completely inhibited Epstein-Barr virus associated carly
antigen (EBV-EA) activation at the concentration of 1000 mol ratio per TPA; conversely the corresponding
methylglycosides 9 and 10 showed a reduced inhibitory effect at the same concentration. So there is only a
weak tendency to inhibition in the O-methyl derivatives.

In conclusion this study shows that the glycerol moiety is important for the inhibitory activity, since the
substitution of the glyceryl with a methyl group greatly reduces it. Moreover the galacto-subunit gives a more
pronounced activity to the compound. The evaluation of anti-tumor-promoting activity of the glycosylglycerols
we tested, combined with good viability (70-80%) and low toxicity, has shown that 1-O-B-D-galactopyranosyl-
sn-glycerol (7) exhibits the strongest activity against the tumor promoting stage of EBV-EA, even higher than
that of its diastereoisomer 8, which displays the basic skeleton of naturally occurring monogalacto-
syldiacylglycerols. 18

Detailed investigations of the pharmacological activities in vivo are now in progress.
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