
In vitro metabolism of 11α, 13-dihydrohelenalin acetate, 
a sesquiterpene lactone from Arnica

Experiments
Experiments on phase I in vitro metabolism were
carried out with pig liver microsomes (PLM) and an
NADPH regenerating system following the protocol
of Sohl et al. [4]. Incubation of 11α,13-
dihydrohelenalin acetate (DHac) with PLM was
quenched after 30, 60, 120 and 240 min, respectively
and metabolites were detected and identified with
UHPLC-Qq-TOF MS/MS analysis (cf. Fig. 1). Difference
chromatograms of the samples and matrix control
samples were calculated with MetaboliteDetect 2.0
(Bruker Daltonics). Fig. 2 shows a schematic
overview of the detected metabolites.
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Fig 1. UHPLC/+ESI-QqTOF MS difference chromatograms
of 11α,13-dihydrohelenalin acetate (DHac) and its
metabolites after incubation with PLM.

Fig 2. Proposed chemical structures of detected metabolites of 11α,13-
dihydrohelenalin acetate (DHac).

Introduction
Arnica montana preparations are used for the topical treatment of injuries and inflammations, as well as rheumatic muscle and joint
complaints [1]. Ester derivatives of the sesquiterpene lactones (STL) helenalin as well as 11α,13-dihydrohelenalin are known to be
the active compounds in Arnica preparations [2]. Leishmaniasis is one of the 20 communicable diseases currently classified by WHO
as neglected tropical diseases. In recent studies an ethanolic tincture of A. montana flowers effectively cured cutaneous
leishmaniasis (CL) in a golden hamster model [3]. To use Arnica preparations on open wounds such as CL lesions, absorption,
distribution, metabolism and excretion of Arnica constituents have to be analysed.
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Glutathione was added to the cyclopentenone moiety of DHac, which is
a strong Michael acceptor (metabolite A). Furthermore, we found hints
for the formation of an epoxide (B), and its rearrangement and
hydrolytic opening after 120 min of incubation, leading to the
metabolites F and E, respectively. Besides, two metabolites were
formed by addition of water which is supposed to attach at the double
bond of the cyclopentenone moiety (D) and to open the lactone ring (C).

Conclusions and Outlook
 In vitro experiments with PLM indicate the formation of a glutathione

adduct, an epoxide and hydroxides of DHac.
 Analogous experiments with helenalin acetate as well as experiments

including phase II reactions and with microsomes of other species (incl.
human) are planned.

 In vivo metabolism will be examined by rat urine, plasma and feces
analysis for the unchanged STLs and their metabolites after dermal
application of Arnica tincture.
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