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ABSTRACT

Phytochemical and biological activity of ethanolic extract of Callistemon comboynensis|leavesresulted inidentifi-
cation of six known polyphenolic compounds identified as Gallic acid, Ellagic acid, Kaempferol 3-O-a-L-
rhamnopyranoside, M ethoxy ellagic acid, Quercetin and Kaempferol. The ethanolic extract showed moderate cyto-
toxic activity against the tested cell line, in addition to significant antibacterial activity against six potential patho-

genic bacteriaisol ated from bottled mineral water.

INTRODUCTION

Callistemonisawell-known genus, itisknownin
folk medicinefor itsvariousbeneficid biologica activi-
ties. Callistemon (commonly named bottle brush) com-
prisesabout 34 speciesbelong to thefamily Myrtacese,
which arewidely cultivated and much used as orna-
mental shrubsinwarm countries*”. Many phenolic
compoundswereisolated from different speciesof this
genus have been identified®!%, Callistemon
comboynensis Chedl, dso known as Cliff Bottlebrush,
isashrub nativeto the states of Queensland and New
SouthWaesinAustraiaand the speciesgrowsupto 2
metersin height. Nothing has been reported concern-
ing the phytochemical and biological studies of C.
comboynensi sexcept investigation of theantimicrobid
activitiesof volatileail of itsleaves'?. Thepresent work
isconcerned withinvestigation of polyphenolic com-
pounds in Callistemon comboynensis leaves and
evd uation of theanticancer activity of thetotd ethanolic
extract of itsleavesagainst the P388 cell leukemia, and
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explorestheantimicrobia activity against gram pogtive
and gram negative bacterid strainsisolated from bottled
minera water aspotentialy pathogenic bacteria.

MATERIALSAND METHODS

Plant material

Identification of the plant was confirmed by Dr.
Trease Labeb, senior specialized of plant taxonomy,
Orman Garden, Giza, Egypt aswell asby comparison
with reference herbarium specimens.

Extraction and isolation

A powdered, air-dried leaf of C. comboynensis
(500 g) wasexhaustively extracted with hot 80% EtOH
(4% 3 L), under reflux. The dry residue obtained (80 g)
wasextracted with chloroform (3 x 1 L). The aqueous
residue wasfractionated on a polyamide column (&
5.5% 120 cm) and was eluted with water followed by
water/methanol mixturesof decreasing polaritiesto af-
ford several fractions. Thosefractionswere concen-
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trated under vacuum and purified on Sephadex LH-20
columnand or Cdlulosecolumnsusing different uting
systems.

Cytotoxic activity against P388 L eukemiacells

Thecdl lineemployedinthepresent investigation
(P388leukemiacdls) wasobtained fromtheAmerican
Type CultureCollection (Rockville, MD). Thiscdl line
wascultured in Fisher’s medium containing 10% horse
inactivated serum at 37°C inan atmosphere of 5% CO2
(200% humidity). Thecultured cdlsweretreated intrip-
licate with various concentrations (0.5-100 ug/ml) of
theextracted plant dissolvedin 100 ul DMSO followed
by shaking. Theculturecdlswereincubated for 18 hat
37°Cinahumidified atmosphere of 5% CO,. Thecell
concentration was determined by counting the P388
cellsinahemocytometer!*¥,

Antibacterial activity against gram positive and
gram negativebacteria

The screening of the ethanolic extract of the plant
leavesfor anti-bacterial activity wasperformed using
the disc diffusion method against threegram positive
bacterid strainsBacillussp. HM 03, Bacillussp. HMO7,
and Exiguobacteriumsp. HM04 with accession num-
bers JQ396176, JQ396180 and JQ396177, respec-
tively and three gram negative bacterial strains
Acinetobacter sp. HMO01, Pseudomonas sp. HM 05,
and Pseudomonas sp. HM 06 with the accession num-
bers JQ396174, JQ396178 and JQ396179, respec-
tively wereprovided from Dr. Hamdy A. Hassan Envi-
ronmental Biotechnology Department, GEBRI
MenoufiyaUni., Egypt. Thediscdiffusiontest wasper-
formed using the standard procedure by the Nationa
Committee for Clinical Laboratory Standards
(NCCLS). Theinoculumssuspension of each bacteria
strain was swabbed on the entire surface of Mueller-
Hinton agar (MHA, Biokar-diagnostics). Sterile6-mm
filter paper discswere aseptically placed on MHA sur-
faces and crude ethanol extracts were immediately
addedto discsinvolumesof 10 ul. The plates were left
at ambient temperaturefor 15 minto alow excesspre-
diffusion of extractsprior toincubation at 37°C for 24
h. Diametersof inhibition zonesweremeasured. Each
experiment wasdoneintriplicates. A microbia suscep-
tibility control test was performed with someantibiotic
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discs with different targets: Tetracycline (30 pg),
Chloram-phenicol (30 pg), Ampicillin (and 30 pg).
Whichwereused asexperimenta positivecontrol while
ethanol solvent wasused asnegative control.

I nstrumentsand materials

TheUV analysisfor pure sampleswas recorded
onaShimadzu UV 240 spectrophotometer, separately
assolutionsin methanol and with different diagnostic
UV shift reagents. Fractionation of theextractswasdone
by column chromatography using polyamide6S (Riedd -
DeHanAg, SedzeHannover, Germany) and Sephadex
(Fluka,Switzerland), isol ation and purification of com-
poundswasdoneon either celluloseLH-20 (Pharmacia,
Uppsala,Sweden) or Sephadex columnsof different
dimensionsand el uted with different solvent systems.
Separation processeswerefollowed up by 2D-PC and
CoPC using Whatmann No. 1 paper with (S1) n-
BUOH-ACcOH-H,O(BAW) (4:1:5, top layer) and (S2)
15% aqueous AcOH as solvent systems. NMR (*H-
and *C NMR) spectrawererecorded at 300 MHz for
H and 75 MHz for *C on aVarian Mercury 300. The
d-values are reported as ppm and J-valuesarein Hz.
Negative ESI M S Spectrometer: Finnigan LCQ-deca,

Hnnigan.
RESULTSAND DISCUSSION

I nvestigation of polyphenolic contents

Ethanolic extract of Callistemon comboynensis
leaveswasfractionated on apolyamidecolumnfollowed
by success ve separation on cellulose and sephadex LH-
20 columnsusing different eluting systemsyielded six
compounds. Theisolated pure compoundswereiden-
tified onthebasisof acid hydrolys's, comparative PC,
UV, ESI-MS, *H- and *C-NM R spectroscopic anay-
sisand comparing with previousreported datal® 11413
71, Theknown isolated compounds areidentified as
Gallic acid, Ellagic acid, Kaempferol 3-O-a-L-
rhamnopyranosde, Methoxy dlagicacid, Quercetinand
Kaempferol.

Biological assay against P388 leukemia cells

Thebiological assay of the ethanol extract of the
Callistemon comboynensisleaves showed that it has
moderate activity against P388 leukemiacdls(ED50=
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37.6 pg/ml) whereby the results expressed as the dose
that inhibits 50% control growth after theincubation
period (ED50), compounds having ED50 pg/ml <20
were consdered active. That activity may berevea ed
toitspolyphenalic contentswhere phenolic compounds
are believed to have chemo preventive and suppres-
sveactivitiesagaing cancer cdlsby inhibition of meta-
bolic enzymesinvolved in the activation of potential
carcinogensor arrestingthe cell cycle®,

Antibacterial assay
Theantibacterid activitiesof theextractsinterms
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of minimuminhibitory concentrations(MIC) and diam-
etersof inhibitionzonesarereported inTABLE 1, 2.
The ethanolic extract of callistemon comboynensis
leavesfound to be prominently activeaganst thetested
micro-organismsat the concentration 30 ug/mL (MIC).
The ethanolic total crude extract of Callistemon
comboynensi s showed reasonable, comparableinhibi-
tory activity against the Gram positive organisms;
whereastherewasmoderaeactivity againg Gram nega:
tivebacteria Thebioactivitiesof theextract whichdic-
ited antibacteria activity gppeared to have preferentia
and specific activity against Gram positive bacteria.

TABLE 1: MIC of ethanaol extract of Callissemon comboynensisleaves

Growth in nutrient agar containing different concentrations of extract (ug/ml)

Name of bacteria

0 10 20 30 40 50 60
Bacillus sp. HM03 + + + - - - -
Bacillus sp. HM07 + + + - - - -
Exiguobacterium sp. HM04 + + + - - - -
Acinetobacter sp. HMO01 + + + - - - -
Pseudomonas sp. HM05 + + - - - - -
Pseudomonas sp. HM 06 + + + - - - -

All determinations were done in triplicates. “Control (without extract);*'Growth;*’No growth

TABLE 2: Diametersof Inhibition Zones produced by theethanal extract of Callistemon comboynensisleaves, Tetracycline,

Chloram-phenicol and Ampicillin

Name of bacteria Ethanol extract (30 pg)

Tetracycline (30 pg)

Chloram-phenicol (30 pg)  Ampicillin (30 pg)

Bacillus sp. HM03 7
Bacillus sp. HMO7 7.3
Exiguobacterium sp. HM04 8
Acinetobacter sp. HM01 6.5
Pseudomonas sp. HM05 6.3
Pseudomonas sp. HM06 6.2

7 7 7
7 8 9
8 7 9
83 8 8
7 8 9
8 9 7

Inhibition zone, including the diameter of the filter paper disc (5 mm); Tetracycline, Chloram-phenicol and Ampicillin were used

as positive control
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