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Hyoscyamine and scopolamine fropane alkaloids found in several salanaceaus plans are annchelinergc
drugs, Hyoscyamine &8-hydroxylase {HEH) catalvies two canseculive oxidatlon reactions. The firs
reaction is the hydraxylation of hyosoyamine to GR-hyd roxyhyascyanine and the second 5 epoxidation
of B-hydroxyhyoscyamine yielding scopolamine that is the final metabolite o the tropane alkalmd
biosynthetic pathway, The effects of trivalent chromium as KCr (50403 on the production of tropane

i:—‘;"”":;',mmllm . alkaipids and the expression of hyoscyamine Gf-hydrosylase gene (héh) were studied in micro-
hshm i ' propagated Armopa beligdonma L plantles, The results showed thar chromium treatment decreaged the

ereawth parameters (weights and lengths of the plantiers) and chleraphell contents and increased proline
contents, Moreover, semiquantitave RT-PCR analysis showed that the transcript level of HBH increased
under chromium tredtment. This freatment also increased hyoscyamine and scopolamine contents as
shown by HPLC analysis, Changes of scopolamine contents correlate with the expression levels of hih

ygnseyamine
Scapalamine
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gene under different concentrations af chromium,
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1. Introduction

Solanaceaeous plants such as Aropa, Oaturn, Duboisia, Hyos-
cvamus and Scopolio exclusively produce the hyoscyamine and
scopolamine tropane alkaloids and are widely used as antichalin-
ergic drugs, which act on the parasympathetic nervous system |11,
Hyoscyamine is usually the main-atkalomd m many of these plants
wiile scapolamine 5 often produeced in small amounts, Scopol-
arine % more valuabie and is preferable to hyoscyamine in the
pharmaceutical market because of its higher physiclogical activicy
and  fewer side effects, There 15 currently a tenfold higher
commercidl demand for scopolamine (in the N butylbromide form)
than for both hyescyamine and atropine {the racenic mixture of D
apd L Hyoscyamine) (2], In Atropa belladonng, these two tropane
alkaloids mostly synthesize in voung roat cells and translocate to
aerial parts of the plant [3).

Abbreviadiens. 1I6H, Hyasoyarming af =i Ipciuxyiane; 144, Indol Acetis Acid; BA,
Bestieyl Ademines PMT, Putrescine N-methyloransferase; TR (1 and 1), Tropinen
Reducrase (1 and 1),
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The biogynthesis of scopalanune i5 a complex process roquining
many distinct enzyrmatic steps and several genes of these enzymes
have now beén cloned. The last step of scopolamine biesynthests is
catalyzed by Hyoseyarmine GR-lydroxylase (HGH, EC 114.01.01)
HEH is a member of the 2-oxoglatarate-dependent dioyzenase
family, The enzyme catalyzes two consecutive oxidaton reactions,
i the hydroxylation of hyescvamine to 68-hydroxyhyoscyamine
and the epoxidation of 6f-hydroxyhyoscyamine yielding scapol-
amine which is the final biosynthetic metabolite [4- 8], In addition
tox the alkaloid substrate HGH requires Fe'?, 2-oxoglutarate, Oy and
ascorbate for catalysis [4.8]

Among the strategics employed to enhance plant secondary
metabelite production an outstanding ane is the use of biotic and
abtatic elicitars, An elicitor 15 a compound that not only induces
accumulation of antimicrobial phytoalexing in plants but also
stimulates any type of defense responses |9]. Vernay et al, [10]
found that exogenous chromium induces an increase in the
scopolamine synthesis from hyascyvamine in Daturg innoxic. An
mergase in the expression of hh gene can considerabiy enhance
the production of scopolamine in organ cultures aof A: helladonna,
H, migerand A boetica [ 2, which proves that metabolic engineering
may be a feasible approach o improve scopolamine production.

In this study, we have investigated the cffects of trivalene
chromium [Cr £1)] on growth, chiorophyl]l and proline conents



