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Abstract: In order to find new molecules for anti-viral dradgsign, we screened 102 ethyl acetate extracts
obtained from 51 plants native from New-Caledomiadn antiviral activity against the dengue 2 viRINA
dependant RNA polymerase (DENV-NS5 RdRp). Leaflaatk extracts oMyrtopsis corymbosahich strongly
inhibited the DENV-NS5 were selected for chemiealeistigation. We present here the first chemiaadysof

M. corymbosawhich led us to isolate three coumarins, nametyasin (), myrsellinol ) and myrsellin 8),

and three alkaloids, namely skimmianidg, {-fagarin @) and haplopin®). These compounds were identified as
major compounds from the active extracts of tha@tpldowever, they demonstrated only weak antiaclvity

on the dengue virus. Further studies are necessamyow if the antiviral activity is due to a syggrbetween
several compounds or due to the presence of otmar mompounds
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1. Plant Source

Leaves and barks dflyrtopsis corymbos&uill. were harvested in April 2009 in Goro region
(22°16'43" S; 166°50'18" E), in the South progimaf New Caledonia (harvesting authorization
N°10919-2009). A voucher specimen (Cou 12) was siggi at Herbarium of the IRD center of
Noumea. Barks and leaves of the plant have beed dti37°C and ground separately.

2. Previous Studies

The dengue virus (DENV) is responsible for denfpyer (DF) and dengue hemorrhagic fever
(DHF), which are increasingly important public lbabroblems in tropical and subtropical regions
[1]. World Health Organization estimates that 2iBidn people are exposed to the DENV. 500
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million infections occur each year, including 50@00Chospitalizations and 20 000 deaths [2]. Despite
the importance of this disease, no vaccine or Epemitiviral is available. For the developmentaof
effective therapeutic agent against DENV, the RMfehdent RNA polymerase (DENV-NS5 RdRp)
is considered as a promising target for new drddee polymerase activity is essential for viral
replication and human host cells are devoid of sRdRp activity [3]. Bioguided fractionation of
active extracts on the DENV-NS5 was previously detied and already led to isolation of new
candidates for anti-dengue drug design [4,5].

3. Present Study

As previously described, ethyl acetate (EtOAc) erwktracts of barks and leaves Mf
corymbosawere prepared with 50 g of pulverized dried powdi#h an automated solvent extraction
system (ASE, Dionex). 100 mg of each crude AcOHtaek was filtered on polyamide column and
tested against the DENV-NS5 RdRp [5]. The DENV pwdyase activity was assayed by monitoring
the incorporation of radiolabeled guanosine intch@mopolymeric cytosine RNA template, as
previously described [4,5]. The d-GTP was usedasitige control. Cytotoxic assays were performed
in vitro according to previously published procedures [6ltlee human diploid embryonic lung cells
MRC5 (MRC5-SV2, ECACC) with taxotére® as positivantrol.

Table 1 Antidengue potential and cytotoxicity of cruddraxts ofM. corymbosa

Part of the plant Inhibition of the Cytotoxicity
DENV-NS5 RdRp at on MRCS5 cells at

50 pg/mL 10 pg/mL 1 pg/mL 10 pg/mL 1 pg/mL
L1 89 +2 78+ 4 50 £ 16 0 0
L2 - 2516 207 - -
L3 - 69+3 64 +4 - -
B1 96 +2 92+5 87+4 0 0
B2 - 76 %2 68 +3 - -
B3 - 62 +3 33+12 - -
C - 100 100 100 99

L: leaf extract; B: bark extract; 1, 2 and 3 cop@d respectively to extraction with EtOAc, with
CH,Cl, and alkaloidal extract. C: positive control weespectively measured with 3'-dGTP and
Taxotere® for evaluation of DENV-NS5 RdRp inhibitiand Cytotoxicity.

Among 102 EtOAc extracts prepared with the difféengarts (mainly barks and leaves) of 51
native plants from New Caledonia, extracts obtaifnech Myrtopsis corymbosaan endemic species
of the Rutaceae family, were particularly activetbe DENV-NS5 RdRp: Crude EtOAc extracts of
barks (B1) and leaves (L1) ®fl. corymbosawere tested at three different concentrations retjai
DENV polymerase, MRC5 cells and three microorgasigg coli, S. aureusand C. albicans.
Neither significant cytotoxicity (se@able 1) nor antimicrobial activity (data not shown) was
measured. On the contrary, a remarkable activitghenDENV-NS5 RdRp is observed with the leaf
(L1) and bark (B1) extracts which respectively bihi78 and 92% of the viral RNA polymerase
activity at 10 pg/mL. The bark extract is the sgest and even inhibits 87% of DENV polymerase at
1 pg/mL.

In view of the phytochemical screening of thosdvacextracts and also in accordance with
chemotaxonomy of Rutaceae [7], we hypothesized Hik&loids and/or coumarins could be
responsible of the antidengue potential of the tpldihus, crude CKCl, and alkaloids extract
(obtained with CHCI, with ammonia followed by liquid-liquid fractionatis) of leaves (L2 and L3)
and barks (B2 and B3) were realized and testeth@®ENV-NS5 RdRp. Results fable 1indicate
that B2 and L3 conserve the antidengue potentidltharefore may contain antidengue compounds.
Thus, major compounds of B2 and L3 were purified tested for their antidengue potential. Purity of
every compound (> 95%) was assessed by HPLC-UV/Bt8icture elucidation of all isolated
compounds is based on spectral analysis. 1D andIiMBR spectra were recorded on a Bruker AM-
300 and Bruker AM-400 instruments. HRESIMS speuteae recorded on a Bruker MicroTOF Q-lI
spectrometer. Spectral data which allowed the strakelucidation are identical to those availahle
literature [8-11].
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Compoundsdl, 2, and3 were isolated from the GBI, extract of barks oM. corymbosgB2)
and respectively identified as ramosin, myrsellimsid myrsellin Figure 1). The purification
procedure and spectral data are available in sopgpigary data.
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Figure 1. Chemical structure of coumariths3 isolated from barks d¥l. Corymbosa.

HPLC profile of bark crude extractFigure 2) shows that compound$-3 are major
constituents of the Ci€l, bark extract which conserve the antidengue patkffiable 1). Thus,
compoundl-3 were thought to be responsible of the strong aatiactivity measured with bark
extracts. However, the isolated coumaritS8) only demonstrated weak activity on the DENV-NS5
RdRp (sedable S5.
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Figure 2 Chromatogram HPLC-UV/MS of GEI, bark extract oM. corymbosaat 330 nm

Alkaloids content of leaves were also investigaitediew of the activity of L3 Table 1).
Compoundst, 5 and6, were respectively identified as skimmianinpdagarin and haplopinHgure
3). Here again, isolated alkaloids were only sliglatttive against the DENV-NS5 RdRp when tested
separately. The purification procedure and spedatd are available in supplementary data.
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Figure 3. Chemical structure of alkaloids6 isolated from leaves &fl. corymbosa

The present study is the first pharmacologicalreed phytochemical study &. corymbosa
Crude AcOEt extracts from this plant, filtered oolyamide column, are strong non cytotoxic
inhibitors of DENV-NS5 RdRp with a dose dependaffeéct. This is particularly true for the bark
extract which inhibit 87% of DENV polymerase adiyvat 1 pg/mL. This is one of the first record of
antidengue potential of a Rutaceae, a family whi@s supposed to contain antiviral compound
[12,13]. According to our result$). corymbosamay contain potent inhibitors of DENV-NS5 which
could be proposed for antiviral drug design. Incadance with chemotaxonomy of Rutaceae [7], three
prenylated coumaringl{3) and three furoquinoleic alkaloid4-6) were isolated respectively in barks
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and leaves. ramosifll) and haplopin(6) are described for the first time in tiMyrtopsis genus
whereas compounds5 were previously isolated in othtyrtopsis spgd8]. Alkaloids and coumarins
which exhibited antiviral activity on other Flavidae in literature [14], were presumed to be
responsible of inhibitory activity of leaves andribaxtracts on DENV-NS5 RdRp. However, all
isolated compounds were only slightly active adaitiee DENV-NS5 when tested alone. The
antidengue potential could be due to other minomgmmunds or synergy of several molecules.
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