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Abstract: Problem statement: Propolis samples from tropical zones, such as (Jladanesia) with its
vast biodiversity, have become a subject of inéngasscientific and economic attention. The
association of the chemical composition of prop@isn different geographic regions with cytotoxic
activities leado the identification of active principles, a fumdental tooto achieve standardization of
this bee productApproach: The purpose of this research was evaluate theitguafl propolis
collected at different places in Java (Indones&geldl on cytotoxic activity. The ethanolic extrautts
propolis from different areas in Java were testadftotoxicity against tumor cell lines (T47D, MCF
7, Hela, Myeloma and Vero) using MTT assay. Prapstimples were collected from Batang (Central
Java), Lawang (East Java) and Sukabumi (West J&esults. The extract of propolis from Batang
showed the most potent activity of T47D and MCFithuCs, 34.67+8.3 and 37.8+2.5 pg mLThe
extract of propolis from Sukabumi showed the magept activity of Hela cell with 165 147.34+8.9.
However, all propolis extract did not show activitymyeloma and Vero cellsConclusion: Ethanolics
extract of three propolis samples from Batang (2¢idtava), Lawang (East Java) and Sukabumi (West
Java) regions in Java were investigated using GC-M8m 37 compounds identified, 7 among of
them were found for the first time in propolis. $hindicated that the secondary metabolite extract o
propolis from Batang (Central Java) obtained in sthedy has antiproliferative activity of breast
carcinoma cells (T47D and MCF-7).
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INTRODUCTION The composition of the propolis depends on the

o _ ) place and time of collection. As a consequenceagemo
Propolis is a resinous hive product collected byihan 160 components have been identified so far,
honeybees Apis mellifera, L.) from various plant among which phenolic compounds, including

e oes e o constucion naletel avonoids, are major_componefls Due o te
. d p increasing interest in the characteristics of Irekan
extreme moisture and drought condition. They aks® ; )
rRropolls, we undertook a study using samples caltec
n different regions. We evaluated the quality of
propolis collected at different places in Java ¢imesia)

Propolis is widely used in traditional medicine aisd ; o
based on cytotoxic activity.

reported to have of pharmacological activities.siBes
its traditional uses, it has recently gained poptylas a
food supplement in numerous countries, claimed to MATERIALSAND METHODS

improve health and prevent diseds8s Various

biological activities, such as anticancer, antiaxig Propolis: Propolis samples were collected from
antibiotic effects have been reported for propatig its ~ different regions in Indonesia in April 2007 Sukaiiu
components”. (West Java), Batang (Central Java) and Lawang (East
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Java). Hand-collected propolis samples were kepData analysiss The absorbance of the formazan
desiccated in the dark up to their processing. solution at 590 nm was determined on the

spectrophotometer. g values (dose of drug that
Extraction: One gram of each sample was cut intoproduces a 50% reduction in the absorbance compared
small pieces and extracted at room temperaturth wito the control) were determined from the dose-raspo
50 mL of 70% ethanol (twice after 24 h). The aldah cytotoxic curves. Data obtained were analyzedgisin
extract was evaporated under vacuum at 50°C untthe 2-way Analysis Of Variance (ANOVA) and
dryness. The percentage of extracted matter was @uncans Mean Separation Test using the percentage of
follows: Batang propolis 0.56% w/w, Lawang propolis cell viability and 1G, values as parameters.
0.43% w/w and Sukabumi propolis 0.67% w/w.

RESULTS

GC-MSMS analysiss. The GC-MS-MS analysis was
performed using temperature programming. The  Propolis is a resinous product collected by bees
column oven temperature was initially held at 100°C(Apis mellifera) from tree exudates, mainly resins of
for 2 min, then programmed to rise to 280°C atta it leaf buds mixed with beeswax to form a sealing
20°C min® and held for 5 min. The total run-time was material in their honeycombs, smooth out the irgern
16 min. The temperatures of the injector port amel t walls and protect the entrance from intruéféls
interface were set at 250 and 280°C, respectividtg ~ Propolis samples from tropical zones, such as lesian
carrier gas (helium) flow rate was 1.0 mL afinThe  with its vast biodiversity, have become a subjett o
ionization energy was set at 70 eV. The mass spectincreasing scientific and economic attention. The
were collected by scanning from m/z 50-550 at 2 seassociation of the chemical composition of propolis
intervals. from  different geographic regions with biological

activities lead to the identification of active quriples, a
Identification of compounds. Peaks were identified fundamental tool to achieve standardization of bes
using computer searches in commercial referencproduct'®. Propolis cytotoxicity on cultures of human
libraries.  Reference  compounds were co-and animal tumor cells, including breast carcinoma,
chromatographed when possible to confirm GCmelanoma, colon and renal carcinoma cell ffhes
retention times. Table 2 lists cytotoxicity activity of propolis of

cancer cell lines, i.e., T47D, MCF-7, Hela, Myeloma
Cell culture and assay for cytotoxic activity: The and Vero. The results indicated that the extréct o
human cervix carcinoma (HelLa), Myeloma, MCF-7, propolis from Batang showed the most potent agtivit
T47D and Vero cell lines were supplied by Cancerof T47D and MCF-7 with Ig 34.67+8.3 and
Hospital Center Dharmais, Jakarta, Indonesia. Th&7.8+2.45 pg ml*. The extract of propolis from
human tumor cytotoxicities were determined follogvin Sukabumi showed the most potent activity of Hellh ce
protocols established by the N&I Cellular viability — with ICso 147.3448.9. However, all propolis extract did
in the presence and absence of experimental agaists not show activity of Myeloma and Vero cells. This
determined using the standard 3-(4,5-dimethylthHi2zo indicated that the secondary metabolite extraciiobd
yl)-2,5-dimethyltetrazolium bromide (MTT, Sigma,.St in the study has antiproliferative activity of bsea
Louis, MO) assays as described previously. In priefcarcinoma cells (T47D and MCF-7). T47D and MCF-7
exponentially growing cells were harvested and 850 cell containing Estrogen Receptor (ER) were used as
suspension containing 2500 cells was plated in 86-w model for studying the events associated with respo
microtiter plates (Falcon, Becton Dickinson, NJjteh  to chemotherapy of breast cancer!&2ll
24 h of incubation at 37°C under 5% £t allow cell
attachment, the cells were treated with varying DISCUSSION
concentrations of test specimens in their respectiv
medium (100 iL) and incubated for 4 days under the  Although the components of propolis responsible
same conditions as above. After adding a solutibn ofor its cytotoxicaction were not investigated in this
MTT for 4 h, the amount of formazan formed wasresearch, Present study openshew perspective for
measured spectrophotometrically at 590 nm usindurther investigation. A large amouaof work dealing
Immuno Mini NJ-2300 plate reader. The inhibition with antitumor action of propolis and its comporgent
Concentration, 16 which is the drug concentration that indicates their promising usefulness and claimséw
inhibits 50% of cell lines growth, was determinednfi ~ Propolis samples were collected from three regions
the graph. The experiment was conducted in tapdis. Java area (Indonesia), Batang (Central Java), Lgwan
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(East Java) and Sukabumi (West Java), each thefable 1: Chemical composition of ethanolic extracfs Batang,

characterized by some types of pre dominant trees o Lawang and Sukabumi propolis samples (percentage of
. L total ion current, GC-MS)

shrubs. The chemical composition of the three Ja\leompou

. . ) . . nd Batang  Lawang Sukabumi
samples was investigated using GC-MS after silytati Aliphatic adds

Each individual substance is presented in Table 1. Hexadecanoic acid - - 0.72
The peak numbers in the Table 1 are givenAromaticacids
according to the retention time only to the majeaks. ~ Benzoic acid ) 041 )
. . o ] Phenylic acid 94.22 95.62 94.51
The following compounds were identified for thesfir o~ o cid ) ; 032
time in propolis: 1,3-bis(trimethylsilylloxy)-5,5-  D-glucofuranuronic acid - 0.56 -
proylbenzene, 3,4-dimethylthioquinoline,  4-oxo-2- 1,3-bis(trimethylsilyloxy)-5,5-  2.40 - -
thioxo-3-thiazolidinepropionic acid, D- g_rgf(')'_b;t”hziigg_} ] 079 )
glucofuranuronic acid, dofuranuronic acid, patckoel ;i jiginepropionic acid
and 3-quinolinecarboxamine. Four new sugar andrsuga erpenes
derivates have been identified: arabinofuranose, DAbietic acid
ribose, threitol and arabinitol. Silanol is alsewn 1-Naphtalenemethanol 376 9562 -
L . . . Patchoulene - 0.27 -
compound which is found in propolisThe variability ; 0.27 ;
of constituents of propolis in three samples shotkedtl  Quindline
they were collected by the honeybee from different3.4-dimethylithioquinoline
plants depending on the geographic locdtiorirhe  3-quinolinecarboxamine 053 ; ;
i et . . Sugarsand alcoholic sugars
specific composition of plant population varies @&s p_annopyranose
function of elevation, soil type and moisture. THent  pxylose 0.31 - -
population include many native and introduced sgseci Arabinofuranose 0.24 - -
of flowering trees, shrubs and hélsThe plant origin ~ P-ribose 0.23 - -
. . . . . . D-galactose 0.15 - -
of propolis determines its chemical diversity. Bf@es  p_mannitol ) 0.51 .
chemical composition depends on the uniquenedseof t D-glucitol . - 1.62
local flora at the site of collection and thus dret Erythritol - - 1.62
geographic and climatic characteristics of thise.sit Mreito! 081 0.86 088
. . L . . . Arabinitol - - 0.86
This fact results in the strikling diversity of palis . . 081

chemical composition, especially of propolis others

originating from tropical regioHE. Glycerol 081 0.86 0.88
The three samples of propolis in the research have

one thing in common. All of them contain phenolic Table 2: IGo values (ug mr) of ethanolic extract of propolis from

. : . ; e different area in Java in Hela, myeloma, Vero, MCBEnd
acids. Phenolics acids are considered to playséiye 747D coll lines.  Values aré’ mean of 3 separate

r0|e.i.n the preygntion of hgm_an di_seases. As a Igopu determinations and errors represent the SD values
tradmonal me(_j|cme, propolis is a rich sour_cecaffem ICso Of ethanolic extract of propolis
acid. The active components of the propolis resibbs _
for its clinical usages were extensively stuffled The el E(‘gta’lg | Java) '-?é"a’:% ) S‘J(\‘j\‘;‘but”;' )
Batang sample showed the presence of groups ines entral Java ast Java, est Java
%. P P OFIJ e gTh P 2 41470 34.670+8.3 267.67:9.3 367.8128.7
aromatics acids, terpenes and quinoline.  The 3,40, 589.31+4.1 674.35+3.8 147.34+8.9
dimethylthiogquinoline and 3-quinolinecarboxaminera&ve Myeloma  >1000 >1000 >1000
identified in the ethanolic extracts and also naw i Vero >1000 >1000 >1000

37.8+2.5 178.45+6.3 276.45+9.8

propolis. The existence of quinoline as 3,4-MCF7

dimethylthioquinoline and 3-quinolinecarboxamine in _ .

Batang Propolis indicated that there could be awoth The_ Sukabum| propolis sample was gathered from

plant source for propolis which need more invesiiga a bee hive situated near the mountains at aboutnv00
In contrary to Batang sample, The Lawang sampléltitude, temperature 20-26 and the humidity in the

contains very high amounts of aromatic acids, wherganges of 85-96%. In this area there are relatikegh

the dominant vegetaton was native plamd number C. petandra and H. brasilienss trees. It

C. petandra andE. longam trees. The 4-oxo-2-thioxo-3- contained very low amounts of aromatic acids. From

thiazolidinepropionic acid and glucofuranuronic caci those samples, there is also silanol compound wikich

were found for the first time in propolis. It also found for the first time in propolis. Silanol is

contained terpene which is also new to propolisPolysiloxanes which are the most common and one of
patchoulene. the most important polymer chemistry. Probablg iki
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because the propolis sample was taken from the aréa Jemal, A., T. Murray, E. Ward, A. Samuels and

where rubber plants growThe extract latex product

from Hevea rubber plants is polydimathylsiloxane

elastomer.

CONCLUSION

From the results of the GC-MS-MS analysis we
conclude that Ethanolics extract of three propolis
samples from Batang (Central Java), Lawang (Eas®.
Java) and Sukabumi (West Java) regions in Java were
investigated using GC-MS. From 37 compounds

identified, 7 among of them were found for the tfirs
time in propolis. A large amount of work dealingttw
cytotoxic activity of propolis and its claims forew

investigationsln order to explore propolis's potential as
a cancer chemopreventiaad chemotherapeutic agent, 11.

our laboratory is investigating propoéstion in breast
carcinoma cells.

REFERENCES

12.
Bankova, V., 2005. Recent trends and important
developments in propolis research. Evid. Based
Complement. Alternat. Med., 2: 29-32. DOI:
10:1093/ecam/nch059
Bankova, V.S., S.L. DcCastro and M.C. Marucci,13.
2000. Propolis recent advances in chemistry and
plant origin.  Apidologic, 31: 3-15. DOI:
10.1051/apido.2000. 102
Banksnota, A.H., Y. Tezuka and S.H. Kadota,
2001. Recent progress in pharmacological research4.
and propolis. Phytoter. Res., 15: 561-571. DOI:
10.1002/ptr.982
Bankova, V., G. Boudourova-Krasteva, S. Popov,
J.M. Sforcin and S.R.C. Funari, 1998. Seasonal
variations of the chemical composition of Brazilian
propolis. Apidologie, 29: 361-367.
Greenaway, W., T. Scaysbrook and R. Whatley,
1990. The composition and plant origins of
propolis. Bee World, 71: 107-118PMID:
12821733
Grunberger, D., R. Banerjee, K. Eisinger, E.M. Qltz
L. Efros and M. Caldwell, 1988. Preferential
cytotoxicity on tumor cells by caffeic acid
phenethyl ester isolated from  propolis
Experimentia, 44: 230-232.

183

R.C. Tiwari et al., 2005. Cancer statistics. CA
Cancer J. Clin., 55: 10-30. DOI:
10.3322/canclin.55.6.352

Jiang, W.R., K.M. Lau, P.M. Hon, T.C.W. Mak,
K.S. Woo and K.P. Fung, 2005. Chemistry and
biological activities of caffeic acid derivates fino
Salvia miltiorrhiza. Curr.Med. Chem., 12: 237-246.
DOI: 10.1002/chem..200401054

Kartal, M., S. Kaya and S. Kurucu, 2002. GC-MS
analysis of propolis samples from two different
regions of Turkey. ZNaturforsch, 57: 905-909.
PMID: 12132696

. Marcucci, M.C. and V.S. Bankova, 1999. Chemical

composition, plant origin and biological activity o
Brazilian propolis. CurrTop Phytochem., 2: 115-123.
Monks, A., D. Scudeiro, P. Skehan, R. Shoemaker
and K. Paullet al., 1991. Feasibility of high-flux
anticancer drug screen using a diverse panel of
cultured human tumor cell lines. J. Natl. Cancer
Inst., 83: 757-760I: 10.1093/jnci/83.11.738

Perry, P.R., Y. Kang and B. Greaves, 1995.
Effects of tamoxifen on growth and apoptosis of
oestrogen-dependent and independent human
cancer cells. Ann. Surg. Oncol., 2: 145-238.
PMID: 7857143

Ricketts, T.H., E. Dinerstein, D.M. Olson, C.J. ktks
and W. Eichbaumet al., 1999. Terrestrial
Ecoregions of North America: A Conservation
Assessment. 1st Edn., Island Press, Washington
DC., ISBN: 10: 1559637226, pp: 508.

Salomao, K., P.R. Pereira, L.C. Campos, C.M. Borba
and P.H. Cabell@t al., 2008. Brazilian propolis:
Correlation between chemical composition and
antimicrobial activity. Evid. Based Complement.
Alternat. Med., 5: 317-324. DOI:
10.1093/ecam/nem058



