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Introduction: genus /nula

“ The genus Inula (from
Asteraceae family) comprises
more than one hundred species.




Comercial applications of Inula species

L. helenium L. on
the antiulcerous
drug Ventrofit

. helenium L. and L
racemosa Hook.f. are cited
in the European
pharmacopoeias as Radix
Helenii (Netherlands) and
Rhizoma Helenii

(Germany)




Secondary metabolites in /nula genus

Nearly 400 secondary
metabolites, including more
than 100 new natural



Bioactive secondary metabolites

Isolated from
petroleum ether
extract of I. helianthus-
aquatica leaves and
flowers

nhibitory mechanism
involves induction of
apoptosis and cell
cycle arrest at GO/G1
phase!
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Bioactive secondary metabolites

solated from aerial

parts of I. japonica and
L. britannica var.

chinensis.

-

Inhibited the
production of NO and
PGE2 as well as iNOS
and COX-2 protein
expression in LPS-
stimulated RAW 264.7
cells.



The “"Deadly Sins” in herbal research
ification?

« How correct is the plant ident
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Accepted Latin
scientific name

Species identified by
| a taxonomist;

{ Voucher specimen in
a registered
Herbarium;

Voucher number,

\ ‘\‘
\
A
A\

Species

with correct
standard author
abbreviation.

correct
identification

Examples of poor practice :
Inula linariifolia Turcz. (the correct spelling is Inula lineariifolia Turcz.)
Inula verbascifolia subsp. methanea (it is not an accepted name. It is a
synonym of Inula methanaea Hausskn.)

Inula royleana (could be L. royleana DC. an accepted name, or L. royleana
C.B.Clarke a synonym of Inula racemosa Hook.f.)

Inula crithmoides L. (the correct taxonomic identification is Limbarda
crithmoides (L.) Dumort.)
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The “"Deadly Sins” in herbal research

How active is the extract?

in vitro assay show cytotoxic or antiproliferative effect

NCI assigns a significant cytotoxic effect if I1C;, <30 pug/mL.

..‘sources of anticancer COW ‘@\@ [Ccy > 54 ug/mL.1
.“show antica\&éﬁ S Ct" IC50 > 200 pg/mL.2

1Merghoub etal., J. Med. Plants Res. 200 10




The “"Deadly Sins” in herbal research

®  How active is the extract?

“Almost all substances exhibit antioxidant effects

depending on the concentration tested”

Methanolic and chloroformic extracts of I verbascifolia

(Willd.) Hausskn. :
~

)
DPPH act1v1ty E%J 2“(\’}\’ nd'23.75 mg/mL.>

n\‘\ L55(quercet1n) 1.80 pug/mL
ECSO(BHT) 31.0 ug/mL

£ Jukicet al., Nat. Prod. Res. 2012, 26, 1703
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* How to ensure the results highest impact
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otent, compared

with...???
ICc, for a reference
drug
. Statistical
| . analysis?...
y o At least
Potent cytotoxicity mean +SD

4 against LOVO, MDA-
‘ MB-435 and CEM
cells lines

(IC¢y= 0.256, 0.198
and 0.001 pg/mL,
respectively)

S

N
A

EM tumor cell
line...which?

CCRF-CEM?
CEM/C2? CEM/SS

e —

£¥ Qin et al,, Bioorg. Med. Chem. Lett., 2009, 19, 710
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8-epi-ivangustin

ivangustin

The “"Deadly Sins” in herbal research

Other less common
“deadly sins”

Compound name

Compound
structure

Part of the plant
analysed

Britanin or
Britannin)

8-epi-ivangustin

I. oculus-christi 7

with amoebicida
activity




COI‘IC'USiOI‘IS From the 16 Inula species used

in folk medicine, only 7 had
their pharmacological potential
validated by in vitro or in vivo
bioassays

I. royleana and I. obtusifolia
species have
ethnomedicinal use and
should undoubtedly be the
focus of future research

L. oculus-christi and L
ensifolia are species for
future phytochemical
studies, because their
extracts showed very

*._ interesting activities

Toxicological
evaluation and
clinical trials must

be done




Conclusions




Conclusions . Identification

(taxonomist,
Inula correct botanic
g name, part of
traditional plant, voucher...)

medicine

o Tested
Concentratiﬁn . Active secondary
not too igh, —_— .
drug reference, _metabolltes
curve dose- isolated and
response their activities
evaluated

« Exact chemical structure, IC,,,

statistical parameters, positive

control, non-tumoral cell line...

@ Pinto et al., . Ethnopharmacol. 2014, 154, 286
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