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ABSTRACT

KEYWORDS

Given the high occurrence of cancer worldwide and the major source of the

discovery of new lead molecules being medicinal plants, thisresearch un-
dertook investigations of the Jamaican ball moss extract Tillandsia
recurvata, L, since previous research showed that extracts from this plant
displayed promising anti-cancer and anti-inflammatory properties. LC/MS

Jamai can ball moss,
Tillandsia recurvate;
LSMS;
Cycloartane.

was used to identify the various components in the most bioactive ball
moss extracts. Several molecular weight matches cycloartane compounds
were observed in differing extracts and the features are consistent with
steroid-like structures. The spectral data obtained for these compounds
compare well with those reported in literature. These results will prove
useful in drug design as anti-cancer and anti-inflammatory agents.
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INTRODUCTION

With approximately 30% of itsterrestrial plants
being endemicl¥, Jamaica is known for its rich
biodiversity anditsabundant usage of medicina plants
asethno medicines. Medicind plantscontinuetoplay a
roleindrug discovery and devel opment because of vast
structurd diversity of moleculesfoundintheplant king-
dom, some of which become new drugs or leads for
the devel opment of new drugs? Tillandsia recurvata
L. (Bromeliaceae) which iscommonly called the Ja-
maican Ball Mossor the Old Man’s beard is one of the
several important plantsfound in Jamaica. Previous
work donein our lab showed that the Jamaican ball
moss exhibits both anti-cancer and anti-inflammatory

activities. Mechanistic studiesfurther showed itsanti-
cancer activity wasexpressed through theinduction of
apoptosisinthefive cancer cell lines (namely; PC-3
prostate cancer; Kapos Sarcoma, B-cell lymphoma,
breast cancer, and B-16 melanoma?; investigated.
Whilethereisno officia report that the Jamaican
Ball Mossisused in Jamaican ethno-medicinal prac-
tices, several countries report its use in their
ethnomedicine. Themgor reported useisin Brazil where
the plant isused against rheumatism, ulcersand hemor-
rhoids“. Previous phytochemical studies showed the
presence of; five hydroperoxyclycloartanes, a
dicinnamate, aflavanone and acaffeic acid ester from
thewhole plant extractd>® whilethe methanol extract
was shown to possess bioactivity against some histo-
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genic cancer cell lines?,

Thisresearch undertook investigationsto identify
the possible phytochemical s responsible for the ob-
served anti-cancer and anti-inflammatory activitiesin
ball mossand to further isolate these phytochemicals.
Since natural compounds areideal screening agents
because oncetaken in the appropriate concentration,
their associationswith toxicity should belesswhen com-
pared with synthetic ones. Webdievetheidentification
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of thesenaturd isolateswill proveuseful indrugdesign
aimed at treating selected cancerswill fewer side ef-
fectsaswell asbe ng anti-inflammatory agents.

| dentification of thevarious componentsisbased on
LC/MSionsasthey correlated to expected literature
datd>™9. Severd molecular weight matchescydoartane
compoundswereobsarvedindifferingextracts(TABLE
1). *H NMR anaysiswas performed and the features
arecons stent with steroid-like structures.

TABLE 1: Cycloartanesidentified by L C-M Sin ball moss(TillandsiarecurvateL.)

Possible Structure Exact M ass Possible Structure Exact Mass
426.35 458.38
408.34 366.33
392.34 442.38
424.33 424.37
408.34 368.31
400.33 352.31
458.38 428.37
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Possible Structure Exact M ass Possible Structure Exact M ass
440.37 410.35
442.38 394.36
424.37 380.34
426.39 408.38

More and moreresearch groupsareidentifying the
presence of cycloartanesin not only theTillandsiage-
nus™ but other plantsaswel 119, however, bioactivity
screensonthesecompoundsareyet il insufficient as
anumber of research groupsarestill inthe screening
phasel. Notwithstanding, selected extractsfromthe
Jamai can ball boss showed promising bioactivity (kill-
ing 99.1% of B-16 cells) and severa resultsshow con-
sistency in the bioactive fractions containing the
cycloartaneswhich leads usto believethat these com-
pounds could berespons blefor the observed bioactivy.
Theseresultswill proveuseful for futurework inthe
arenaof anti-cancer treetmentsand anti-inflammatory
agentsaswall.

LC/MS showed signals consistent for various
cycloartanes being present in the Jamai can ball moss
extractsfromwhichthe promising anti-cancer and anti-
inflammeatory propertieswere observed.

EXPERIMENTAL

Samplesweresonicated (10 ml 1.1 acetonitrileand
water with 0.05%formicacid) for 15minutesafter which
they wereanalyzed using anAgilent 1100 seriesM SD
electrospray (source in positive and negative ion
modes). Further analysiswas conducted using ade-
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creased fragmentor power of 20. LCMSwith UV de-
tection wasaccomplished using anAgilent diode array
detector. HPLC separation was achieved using a
Phenomenex LunaC18 column, 5um (2 x 50mm) ata
flow rateof 0.3ml/min.

PLANT MATERIAL

ThewholeT. recurvata plant was collected from
treesand electricity polesin Kingston, Jamaicaand a
voucher specimen (1J3411) wasdeposited at the Insti-
tute of JamaicaHerbarium.

EXTRACTIONAND FRACTIONATION

Theplant materid (284g) wasair dried under shade,
pulverized into apowder and extracted at room tem-
perature for 48 hours in the dark with 95% ethanol
followed by CH_CL.,. Following the addition of water
totheethanol extract, afurther extraction wascarried
out in hexane. The hexane extract was combined with
the CH_Cl, extract and evaporated to drynessresuiting
inagummy dark green residue (8.55g). 3.32g of the
residue wasfractionated by dry column flash chroma
tography on Si gel using hexane/ CH,Cl /ethyl acetate
and mixturesof increasing polarity yielding 9fractions
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(F1- F9). Thefractionswere subjected to HPL C (col -
umn Phenomenex LunaC18, 5um, 2x50mm; eluent,
acetonitrilewith 0.05% MeOH). Cycloartaneswere
identifiedindl 9fractions.

Sonication of thesampleswascarried asprevioudy
mentioned yielding aninsolublesolid that wasfiltered
prior to LC-MS.
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