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ABSTRACT

The activity of geranylgeraniol-18-hydroxylase, a novel enzyme catalysing the C-18
hydroxylation of geranylgeraniol (GGOH) to plaunotol, was discovered in the microsomal
fraction prepared from Croton sublyratus leaves. This enzyme is involved in the final step of
the biosynthelic pathway of plaunotol, an anti-peptic ulcer constituent accumulated in this
plant. The enzymatic formation of plaunotol was correlated with both incubation time and the
amount of micro-s-omal protein. The enzyme aclivily could be increased by adding NADPH
and by heating the microsomal fraction prior fo the incubation. The pH optimum for the
enzyme activity was 5.0. The enzymatic product was identified as ptaunotol by TLC, IR and
GC-MS. Observation of the heated microsomal fraction under electron microscope revealed

the presence of particles with the diameter ranging from 20 to 40 nm.

In order to quantitate plaunotol in the leaves of Crofon sublyratus Kurz., a simpie,
rapid and accurate method of TLC-densitometry was used. Sixty eight leaf samples from
various areas of Thailand were examined for their plaunotol content. The analysis revealed
that C. sublyratus leaves contained plaunotol in the range 0.14-0.79% dry weight with the
maijority (39.7%) falling in the range 0.30-0.40%.

INTRODUCTION
Plaunotol (Fig. 1), the active ingredient of a commercial drug named Kelnac®, is a
mucosal protective factor-enhancing antiuicer agent [1}. It was originally found in the leaves
of Croton sublyratus Kurz. (swuldmieu) (Euphorbiaceae) [2], a tropical plant distributed
throughout southeast Asia.  Although the structure of plaunotol has been known for almost
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Fig.1 The structure of plaunotoi



twenty years, very little is known about its biosynthetic pathway. Based on its structure,
however, the biosynthesis of plaunotol in this plant could be simple since the compound is a
18-hydroxy derivative of geranylgeraniol (GGOH), a common precursor of all natural
diterpenoids. It is well documented that GGOH is biosynthesized via the terpenoid pathwav
and its immediate precursor is geranylgeranyl diphosphate (GGPP) [3]. Therefore, it is
reasonable to propose that plaunotol is biosynthesized from GGPP by two steps of enzymatic
reactions (Fig. 2). First, GGPP is hydrolysed by a phosphatase enzyme to form GGOH .
Second, GGOH is then hydroxylated at C-18 position by a specific 18-hydroxylase to form
plaunotol. Until now, there has been no report to support this proposed pathway. The reason
may be due to the lack of suitable starting material for the study. Attempts have been made
to establish C. sublyratus callus and cell cultures producing high plaunotel content but have

not been successful [4,5].
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Fig. 2 Proposed biosynthetic pathway of plaunotol

Due to the availability of C. sublyratus plants in Thailand, we decided to use the
whole plant as a source for searching the enzyme activity of GGOH-18-hydroxylase. The leaf
part was chosen as the material for the study since it accumulates plaunctol and is potentially
the site of plaunotol biosynthesis. The present report describes detection of GGOH-18-
hydroxylase activity, product identification and some properties of the enzyme.



