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Abstract

An inhibitor of farnesyl-protein transferase is known to be a good candidate for antitumor agent that block the
oncogenic activity of Ras protein. We recently isolated and characterized dihydrotanshinone I from Salvia miltiorrhiza
Bunge (Danshen), an oriental herb, which has an inhibitory activity of topoisomerase I to some cancer cell lines.

In order to examine the molecular mechanism of dihydrotanshinone I, we studied the famesyl-protein transferase ac-

tivity by dihydrotanshinone L. As a result, we found that dihydrotanshinone I showed inhibitory effect on farnesyl-
protein transferase with ICso value of 15 ug/ml. This result suggest that dihydrotanshinone [ may be an useful anti-
cancer agent with the inhibitory activity of famesyl-protein transferase.
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The ras oncogenes and the proteins(Ras) encoded by
these genes have been the subjects of intense investiga-
tion for nearly two decades. Oncogenic activation of Ras
protein requires post-translational modifications and
proper membrane association to transform cells(1). Lo-
calization of Ras protein in membrane is dependent on
three  posttranslational —modifications : farnesylation,
proteolysis, and methyl esterification(2). Inhibition of
any of these three steps would interfere membrane loca-
lization and transforming activity of ras oncogene(3).
Several reports have, therefore, focused on developing
inhibitors of farnesyl-protein transferase(FPTase) as po-
tential antitumor agents(4). Of them, chaetomellic acids

A and B(5,6), fusidienol(7), zaragozic acid A(8), zara-
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gozic acids B, C, D, and D2(9), manumycin(10), pepti-
cinnamins(2), 10’-demethoxystreptonigrin(11), and
gliotoxins(12) inhibited farnesyl-protein transferase in
vivo. In the course of search for effective agents for far-
nesyl-protein transferase, we first found an antitumor
agent dihydrotanshinone I(Fig. 1) isolated from Salvia
miltiorrhiza Bunge(Danshen). In order to examine whe-
ther the agent inhibit the farnesyl-protein transferase or
not, we measured the activity of FPTase carried out by
Brown et al.(13) with a slight modification using[*H)-
farnesyl pyrophosphate(FPP) as a substrate. Rat brain
FPTase was purified by the method reported by Reiss
et al.(11). The reaction mixture was contained as fol-
lows : 10 ul of assay buffer(50 mM Tris-HCl, pH 7.5,
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25 mM MgCl,, 2 mM KCl, 5 mM Na,HPQOs, and 0.01
% Triton X-100), 10 ul of purified dihydrotanshinone
1(0.1, 1, 10, and 100 ug/ml), 20 ul of pre-diluted [*]
FPP, 20 ul of biotin-lamin B peptide, and 40 ul of pre-
diluted FPTase. The mixture was incubated at 37C for
30 min and the reaction was stoped by adding 150 ul
of the stop/beads reagent. The radioactivity was measu-
red using a scintillation counter(Packard). As shown in
Fig.2, dihydrotanshinone 1 had inhibitory effect on FP-
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Fig. 2. Effect of dihydrotanshinone I on the inhibition
of farnesyl-protein transferase activity.

Tase with ICso value of 15 ug/ml, but cryptotanshinone
had no significant effects in spite of similar structure
with dihydrotanshinone I.(data not shown).

In the recent study, we found that dihydrotanshinone
I is also a potent inhibitor of DNA topoisomerase I, and
inducer of apoptosis(unpublished data). Accordingly, we
can not rule out whether the damage of cells by dihyd-
rotanshinone I results from direct inhibition of FPTase
activity.

In summary, we found that dihydrotanshinone I is an
inhibitor of farnesyl-protein transferase. Because little
studies on inhibitors from plant-origin studied, although
it is well investigated that various peptidometic inhibi-
tors of FPTase suppress Ras-mediated cell transforma-
tion by preventing farnesylation of the Ras oncoprotein
(14-16), we are anticipating that dihydrotanshinone I
may be a good candidate for anticancer agents from

oriental herb origin.
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Farnesyl-protein transferase®] A3 Ras@¥ Ao WIS Atehe A2 FHIA L3
et $-2e #2ol topoisomerase 19] thte] AE4& 3E dihydrotanshinone I %F841 &2 Salvia
miltiorrhiza Bunge(Danshen) & 2% #2]3}¢lt}. Dihydrotanshinone 18] #-87]139] A& A3 Alw
ol 4] farnesyl-protein transferase?l W3 A3E(1Cso % =15ug/mD)& #&3g o, oA F&3F P
A2AMY 7R S AAE dnta 2.
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