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ABSTRACT
The present study reports the results of the aisabfschemical profiles anoh vitro
evaluation of the antiproliferative activities dD. insignis P. butyracea S.
aethiopicusand of X. aethiopicaessential oils on breast cancer cells (MCF-7). The
four essential oils, obtained by hydrodistillatiafter different harvest periods, were
studied by GC/FID and by GC/MS. The bioactivity tbkese volatile extracts was
evaluated by testing their antiproliferative effiscy against cancer cells MCF-7
using a resazurin fluorescent test. The chromapbgcaanalysis revealed major
compounds depending of the essential oil analykkds, theO. insignisessential oil
was mainly constituted oé-pinene (13.7%),3-pinene (13.7%) and of myrcene
(58.9%).P. butyraceawas potentially rich if-caryophyllene (67.4%). Moreover, the
major compounds contained i8. aethiopicusvolatile extract area-humulene
(11.0%), p-caryophyllene (13.4%) anfl-pinene (44.5%) while those markiny.
aethiopicavolatile extract are terpinen-4-ol (9.8%), myrte(E3.2%) and 1,8-cineole
(15.8%). The biological investigations showed tlegtsential oils tested contain
molecules that can delay or suppress cancer ddii3~{7) activity. Following to
these tests of evaluation of the volatile extractproliferative potential targeted, the
inhibitory concentration values (3¢} determined are 127.998.80ug/ml X.
aethiopicg, 133.4&2.6ug/ml P. butyracey 215.6&12.17pg/ml §. aethiopicus
and 1Gy>327.6ug/ml forO. insignis The inhibitory activity observed could be
attributed to the essential oils major compoundgpsoliferative power which would
have only acted or in synergy with the componeppgeared in low proportions.
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INTRODUCTION
The essential oils of aromatic plants and their ponents have a wide range of
applications in ethno-medicine, preservation, fladoring and fragrances and in the
perfume industries (Unlu, et al., 201@. insigniswas a small tree of the Sudano-
Guinean regions of Africa, reaching 5-7m of height.gave small flowers and
gleaming black fruits (Akoegninou, et al., 20063. Hoots treated gonorrhea, purulent
urethritis, syphilis. It's crushed leaves and bwil@ some milk were used as an
anthelmintic. Its bark scared for enteralgia anpatie diseases?. butyraceawvas a
botanical species of the regions of Sudano-Guiéarate that extends from Sierra -
Leone to Cameroon (Aubreville, 1936). Its partan@hds, leaves, flowers, barks,
roots) were involved in diet, aesthetic and in itradal medicine (Abbiw, 1990;
Sinsin and Sinadouwirou, 2003%. aethiopicuswas itself a rhizomatous plant
cultivated in tropical areas of Africa and carryitwygo various raised over ground
stems. The aqueous decoction of its roots servaditionally to treat feminine
infertility problems (Adjanohoun, et al., 1989)nglly, X. aethiopicawas a high tree
(20 m). It carried evergreen, oblong, lanceolabduse or rounded, glaucous, glabrous
and it was wide spread in the Western, Centraliartle South Africa (Somova, et
al., 2001). X. aethiopicafruit was a flavoring of the traditional culinaryisties
(Addae-Mensah and Sofowora, 1979). It was a plaedun the treatment of the
feminine infertility (Fish and Waterman, 1971; Céarot, et al., 1996). These four
plants Q. insignis P. butyracea S. aethiopicusand X. aethiopica have been the
subject of several investigations, as well in ctetrgiand in biology (Asekun and
Adeniyi, 2004; Ayédoun, et al., 1996; Karioti, &t 2004; Aissi, et al., 2011, Tchobo,
et al., 2007; Goulding and Robert, 1915; Makhuwtal., 1997; Mcgaw, et al., 1997;
Lindsey, et al., 1999; Zschocke, et al., 2000; Hpfel, et al., 2002; Stafford, et al.,
2005). In Benin, the antiproliferative capacitytbése plants was barely approached.
By cons, in Nigeria, it was noted a remarkable ntiferative character of the
essential oil fronX. aethiopicafruits (ICso= 5mg/ml) on Hep-2cell line (Asekun and
Adeniyi, 2004). MoreoverpP. butyraceabarks xanthones exhibited an interesting
cytotoxic activity on MCF-7 (Zelefack, et al., 2009he present work objected to
study the chemical composition by GC/MS of the tildeextracts ofO. insignis P.
butyracea S. aethiopicus X. aethiopicaharvested in Benin and to assess their
activities on breast cancer cells MCF-7 (Lacrod02).

MATERIALS AND METHODS
The plants materials were harvested in the spoatenstate in Benin and these were
identified by botanical specialists. The date ane place of harvesting of studied
material were indicated in Table I. In the laborgtdhe plants material were stored at
20-22°C and protected from sunlight during the aotions. The identification and
authentication were made at Abomey-Calavi Universiational Herbarium (Benin).
Voucher numbers{. insignisDelile (AnacardiaceagAA6449/HNB; P. butyracea
Sabine ClusiaceagAA6450/HNB; S. aethiopicus (Schweinf.) B. L. Burtt
(ZingiberaceaefA6451/HNB; of X. aethiopica (Dunal) A. Rich.
(AnnonaceaeAA6452/HNB) were assigned to specimen.

Table-1: Harvest sites and the four plants parts sidied.

Plant species Oi Pd Sa Xa
Harvested places Cotiakou Natitingou Manigri Banigbe
Harvested date 19-07-08 20-10-07 07-07-07 11-07-07
Harvested organ leaves stem-bark leaves fruit
0Oi=0zoroa insignisPd=Pentadesma buyrace&e=Siphonochilus aethiopicuXa=Xylopia aethiopica
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Volatile oil preparation: 250g of plants material (leaves, stem-bark, froitgoots)
were subjected to hydrodistillation with water (26ing a Clevenger-type apparatus
for a period of three hours. Distillation was cadriout twice for each plant, and the
oils obtained for each were pooled, dried over dntiys sodium sulfate and then
stored at 4°C in amber glass vials until analysis.

Essential oil GC/FID and GC/MS Analysis. The essential oils were analyzed on a
Hewlett-Packard gas chromatograph Model 5890, emuplith a Hewlett-Packard
MS model 5871, equipped with a DB5 MS column (3025mm, 0.2Gm),
programming from 50°C (5 min) to 300 at C/min, 5 min hold. Helium as carrier
gas (1.0 ml/min); injection in split mode (1: 3@)jector and detector temperature,
280 and 28%WC respectively. The MS works in electron impact ecat 70eV;
electronmultiplier: 2500eV; ion source temperatur8>C; mass spectra data were
acquired in the scan mode nmzrange 33-450. The essential oil was analysed on a
Hewlett-Packard gas chromatograph Model 6890, eguipvith a DB5 MS column
(30mx 0.25 mm, 0.28m), programming from 5@ (5 min) to 300C at 3C/min, 5
min hold. Hydrogen as carrier gas (1.0ml/min); atign in split mode (1: 60);
injector and detector temperature, 280 and 300%peively. The essential oil was
diluted in hexane: 1/30. The compounds found byiG@e different essential oils
were identified by comparing their retention indicevith those of reference
compounds in the literature. Their identities weem¢her confirmed using GC/MS and
comparing their mass spectra with those of referesubstances (Rdsch, et al., 1999;
Adams, 1995; Jennings and Shibamoto, 1980; Dal85); Doimo, et al., 1999).
Cancer cells: The cell line under investigation was the humarastradenocarcinoma
MCF-7 obtained from the American Type Culture Cdilen. MCF-7 cell line was
maintained in RPMI-1640 supplemented with 10% heattivated Fetal Calf Serum
(FCS), L-glutamine (2mM) and gentamicin (50ug/mi3@°C with 5% CQ.
Antiproliferative activity: MCF-7 cells (50000/ml) were seeded in 96-well (daite
the supplemented medium. After 24 hours, cells weeated with volatile oils
initially dissolved in dimethylsulfoxided. insignis 0.04%,P. butyracea0.0175%,

S. aethiopicus0.04%, X. aethiopica 0.02%)) and sonicated (2 min 30 s; 2 cycles).
The following concentration ranges were testedefach plant:O. insignis(0.015-
0.04% or 122.8-327.6ug/mlp. butyracea0.0135-0.075% or 119.07-154.35ug/ml);
S. aethiopicug0.02—-0.04% or 178.0-356.0pg/mbX. aethiopica(0.005-0.02% or
46.2-184.6ug/ml). In parallel, a control with DMSf@as realized for each tested
essential oil. After 72 hours of treatment withezggl oils, the proliferation of cancer
cells was measured using a fluorescent test. Rdrtte culture medium was replaced
with a solution of resazurin (25mg/ml) which is dizied into resofurinin the presence
of metabolically active cells (Jarde, et al., 200899 the fluorescence intensity was
proportional to the number of viable cancer cdflsiorescence was then measured
using an automatic plate reader (FluoroskanAsce®iFLThermo Electron
Corporation, France) using an excitation wavelengfttb30 nm and an emission
wavelength of 590nm. The cell proliferation assagswperformed in triplicate for
each independent assay (n = 3). Results were esqufes the percentage of inhibition
of the cell proliferation relative to control ce{PMSO). The IGy (50% inhibitory
concentration) was calculated by plotting the petage of cell survival against
respective concentrations of volatile extracts usethe assay. Values for collected
data were expressed as averagetSD (SD=standarctideyi of at least three
independent experiments. Statistical analysis veafopned using the paired bilateral
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Student’st-test with Stat View Software version 5.0 (SAS ikse Inc.). Differences
atP < 0.05 (flagged as*) were considered statisticsiliyificant.

RESULTS
The essential oils yields values of the four plgpecies ©. insignis P. butyraceaS.
aethiopicusand X. aethiopica were respectively 0.204%, 0.37%, 0.16% and 1.25%.
The table-2 presents the different proportions hed themical compounds which
characterize the samples of essential oils studiethis table, 25 to 41 compounds
representing 91.6% to 99.7% of the essential odsevidentified. The distribution of
the large families of compounds varied accordinght® plant species. Thus, it was
observed a preponderance of hydrogenated monoe=pe. insignis(87.2%) and
in S. aethiopicug67.0%), hydrogenated sesquiterpenep®.ibutyracea90.5%) and
oxygenated monoterpenes Xn aethiopica(57.2%). The main constituents (> 10%)
identified independently of essential oils variaurgyin and organs distilled weife-
caryophyllene (13.4 - 67.4%), myrcene (58.9%pinene (13.7-44.5%), 1,8-cineole
(15.8%), a-pinene (13.7%), myrtenal (13.2%)p-humulene (11.0-11.6%). The
biological investigations carried out with the foassential oils have shown an
inhibition of breast cancer cells proliferation pnesence of volatile extracts &%
butyracea S. aethiopicusX. aethiopicawithout influence oD. insignisessential oil.
The table-3 below shows the influence Bf butyraceaessential oil on MCF-7
proliferation.P. butyraceassential oil inhibited in a remarkable way thelipgmation
of cells at the concentration of 119.1ug/ml and.4f4/ml. At the highest tested
concentration, more than 70% of these cells wenéited. The 1G, obtained was
133.5+2.6pg/ml. The results presented on the tébiedicate the proliferation of
breast cancer cells MCF-7 in the presencB.adethiopicugssential oil. We observed
an inhibition of MCF-7 cells byS. aethiopicusessential oil with concentrations
superior to 178.0 pug/ml. The inhibition was becameortant when the tested dose
reached 267.0ug/ml. At 356.0ug/ml, the percentdggrawth was almost inexistent
(only 1.5%). The IG, obtained was 215.68+12.17ug/ml. The table-5 redothe
results concerningf. aethiopicaessential oil effect on breast cancer cell praditien.
At the highest tested dose (184.6pg/ml), less #%%% of the cells have proliferated.
The 1G5 value obtained was 127.9+28.8ug/ml. The valuesrdetbin the table — 6
shows thaOzoroa insignisessential oil did not inhibit significantly the aaar cells
proliferation. At 327.6ug/ml, the proliferation jgentage (82.53%) was very close to
the value recorded when the cells were not treatddO. insignisessential oil.

DISCUSSION

This bio-reactivity observed was to be reportedhe chemical composition of each
of the essential oil oP. butyraceaS. aethiopicusand of X. aethiopica Indeed, the

GC/MS analysis showed thatcaryophyllene (67.4%) arfétpinene (44.5%) was the
major compounds oP. butyraceaand S. aethiopicusrolatile extracts. These two
hydrocarbons were for terpene character whereasirigdle (15.8%) and myrtenal
(13.2%) were the dominating compounds identifiethm essential oil extracted from
X. aethiopicafruits. The analysis of the graphs above showdfardnce of behavior

of MCF-7 cells in the presence of four volatile rexts. These different behaviors
assimilated to bio-reactions could be reported He themical compositions of
essential oils studied whose major compounds aaitdyl or by synergy effect on

MCF-7 cells. However, it shows through the resultgained that there activities
observed by determining the s{Cvaried from an essential oil to anothe?. (

butyracea 133.5£2.2mg/ml; S. aethiopicus 215.7+12.2mg/ml; X. aethiopica
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127.9+28.8mg/ml). Th®. butyraceaessential oil activity observed could be justified
by the presence of-caryophyllene (67.4%) previously recognized asspssing
antiproliferative properties on MCF-7 cells (Jardgal., 2009; Sylvestre et, al., 2005;
, Lampronti, et al., 2006; Sylvestre et, al., 2008tv&dor, et al., 2011). According to
the results presented on the figures Il and 1B, dlotivities generated on breast cancer
MCF-7 cells could be attributed respectively to gheponderance op-pinene
(44.5%) inS. aethiopicugssential oil, of 1,8-cineole (15.8%) and myrtefid.2%)

in X. aethiopicavolatile extracts. Indeed, Lampronti et al. (200@ve reported
anticancer properties of-pinene. Also, it was brought back by Cole et 20Q77) that
a-pinene would possess anticancer virtues. Conagdiraethiopicaessential oil the
inhibition expected was observed beyond 100ug/mil dwly 184.6pg/ml, the
proliferation rate of cells exceeded 15%. Previgusihas reported such an activity of
X. aethiopicaon the line laryngeal carcinoma (Asékun et AdenB004). These
performances towards cells could be due to the mammpounds at low
concentrations and probably to other antagonistpoamds of essential oils tested.
Compared withO. insignis volatile extract, no interesting activity was olat
(Table-6). According to all the observations aboXa,essential oil was more active
than Pd, Sa and then Oi. Nevertheless, it is inapbitio note that the reactivity &
aethiopica P. butyraceaand S. aethiopicusessential oils remains extremely low
compared with tamoxifen (Kg= 3.77+0.03 pg/ml) having served as reference durin
these investigations. The works previously reportethe literature had to show the
antiproliferative character of certain essenti¢éd cich in terpeneso(andp-pinene,o-
humulene), in 1,8-cineole and other oxygenated cam@s on cancer cell lines
(P388D1, U-373 MG, MDA-MB-231, LNCaP, MCF-7) (AitBarek, et al., 2007,
Imelouane, et al., 2010; Palazzo, et al., 2009zz@i et al., 2007).

CONCLUSION
This work was devoted to the determination of thensical compositions by GC/FID
and GC/MS then to the assessment of the antiprafrie activity ofO. insignis P.
butyracea S. aethiopicusand X. aethiopicavolatile extracts harvested in Benin.
These essential oils have been variously markeselgral major compounds of the
hydrogenated and oxygenated terpenes group. Anbiildm of MCF-7 cells
proliferation was observed at the level Bf butyracea S. aethiopicusand X.
aethiopicaessential oils. This activity seems to be reldtethe chemical profile of
these three essential oils whose active compouraite diverse nature). insignis
volatile extract was not active.
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Table-2: O. insignis, P. butyracea, S. aethiopicus and X. aethiopica essential oils compositions.
%) (%)
Components KI Oi Pd Sa Ya Components Kl Oi Pd Sa Xa
tricyclene 922 - - 0.8 - methyl eugenol 1408 - 04 - -
a-thujene 930 - - 6.2 1.0 |B-caryophyllene 1424 11 674 134 -
a-pinene 934 13.7 - - 2.6 |transa-bergamotene 1435 - - 0.1 -
a-fenchene 946 - - 0.2 - aromadendrene 1439 - 0.1 - -
sabinene 970 - - 8.5 2.2| (Bfarnesene 1444 - 0.1 - -
p-pinene 079 | 137 | 445 455 g‘““ro'a'3'5' 1454 | - | 03| - -
myrcene 992 58.9 - 0.7 - |a-humulene 1457| 0.7 11.¢ 110 -
(rj)i—g:](zntha—lﬁ), 8| 999 - - 0.1 - |transprenyl limonene| 1459 - - 0.1 -
g?(;”r;‘:”tha'l’s' 1013 | - | - | 01| - | aromadendr-9-ene 1467 |- 01 |
a-terpinene 1018 0.1 - 0.2 1.2/8-himachalene 1483 - 0.1 - -
p-cymene 1026 - - 1.9 - germacrene-D 1485 R.0 - D.8 -
B-phellendrene 1028 - - 3.2 - |o-zingiberene 1492| 0.2 0.3 - -
1,8-cineole 1030 3.0 - - 15.8 bicyclogermacrene) 3149 - - 0.2 -
(E)-B-ocimene 1047 0.5 - - - |o-selinene 1494 - 0.2 - -
8-terpinene 1059 0.1 - 0.4 2.0la-muurolene 1501 - 0.4 - -
cis-sabinene .
hydrate 1067 - - 0.1 1.1 | (Zp-bisabolene 1503 - - 0.1 -
terpinolene 1086 0.2 - 0.2 - |o-bulnesene 1505 - 0.1 - -
transsabinene 1099 | - | 01| 01| - |p-bisabolene 1512 -| 51 - -
hydrate
linalool 1100 0.4 - - 0.8 |8-cadinene 1517 - 0.1 - -
nonanal 1105 0.1 - 0.1 - |d-cadinene 1520 04 14 - -
ilzlp-menth-z-en- 1121 - - - 0.9 |transcalamenene 1526  -| 0.7 - -
a-campholenal 1126 - - - 1.7| cadina-1,4-diene 1530 -0.3 - -
trans-pinocarveol 1138 - - 0.1 - |o-calacorene 1544 - 0.1 - -
nopinone 1140 - - - 2.1| germacrene-B 1554 - 0.1
cis-sabinol 1143 - - - 6.7 | (E)-nerolidol 1555 - 0p -
transverbenol 1145 - | - - 1.7 |@)-hex-3-enyl 1573 | 01| - - -
benzoate
B-pineneoxide 1156 - - - 2.9 | caryolan-8-ol 1581 E 1.7 - -
sabinacetone 1159 - - - 2.1 davanone 1586 - 0.4 -
pinocarvone 1165 - - - 2.4| caryophyllene oxide 1587.1 - 2.6 -
p_—mentha—l,S— 1170 - - - 1.9 | neryl isovalerate 1596 - 01 g
dien-8-ol
terpinen-4-ol 1183 0.2 - 0.8 9.8| epi-globulol 1606 - 04 - -
myrtenol 1194 - - - 0.9 | humulene epoxide | 1607 - - 1.0 -
myrtenal 1196 - - - 13.2| 1-epi-cubenol 1625 - 013 -
a-terpineol 1197 1.2 - 0.3 - citronellyl pentanoate 1630 - - 0.4 -
: ) ) _ |caryophylla- ) ) )

methyl chavicol 1198 0.1 4(14) 8(15)-diene-& 1635 0.2
n-decanal 1201 - - 0.1 - epicadinol 1646 | 0.3 - - -
verbenone 1205 - - - 3.4| cubenol 1652 - 0.1
trans-carveol 1217 - - - 0.9 |a-cadinol 1659 | 0.3 - - -

. ) ) ) 14-hydroxy-9-epi-(E)- ) ) 3
cumin aldehyde 1242 2.0 caryophyllene 1667 0.1
geraniol 1251 0.1 - - (2)-nerolidyl acetate 1675 - - 0.1 -
dihydrolinaly! 1275 | - | -| - | 09| (6S 7R)-bisabolone| 1743 |- o1
acetate
bornyl acetate 1281 - - 0.1 - benzyl benzoate 1856- 0.2 - -
8-terpin-7-al 1287 - - - 0.9 | isophytol 194y 12 - - -
p-cymen-7-ol 1291 - - - 1.8 Monoterpene hydrocasbon | 87.2 0.0 67.0 13.5
carvacrol 1297 - 0.2 - - Oxygenated monoterpenes 9]40.4 15 57.2
glcs(—e[t);r:gcarveyl 1305 - - 0.2 - Sesquiterpene hydrocarbonsg 4®.5 | 26.0 0.0
myrtenyl acetate 1327 - - 0.1 4.2 Oxygenated se=peaines 0.7 2.8 4.1 0.0
a-cubebene 1349 - 0. - - | Total 98.5 94.6 | 99.7 | 91.6
a-longipinene 1352 - 0.1 - - . L
"naly? P Oi = Ozoroainsignis;
isobutanoate B - |01 - " | Pd = Pentadesma buyracea ;
a-copaene 1379] 03 15 041 -| Sa =Siphonochilus aethiopicus,
éo‘eg"l')ta“ce”e 1122% = 01 - - | Xa = Xylopia aethiopica,

-cubebene . - - - -

a-isocomene 1392 - 0.] - — KI = Kovats Index
cyperene 1402 - 0.1 - -
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Table-3: Average of breast cancer cells MCF-7 prdiration in the presence ofP. butyracea
(Pd) essential oil.
Concentrations (ug/ml)
EO 1191 [ 1323 | 1544
average of proliferation+ S D averagex SD
Pd | 68.7+5.3] 52.8:36| 28539 | 97.8:1.4 | 133.526
* SD= Standard deviatiorO = Essential oil

witness 1G5 (ug/ml)

Table-4: Average of breast cancer cells MCF-7 prdigration in the presence ofS. aethiopicus
(Sa) essential oil.

Concentrations (pg/ml) :
EO | 1780 | 2670 | 311.5] 356.0 "Ness | 1Go(ug/m)
average of proliferation SD averagex SD
Sa | 86.063.7 | 14.#23| 2916 1.30.8] 93.43.2| 215.#12.2

« SD= Standard deviatiorO = Essential oil

Table-5: Average of breast cancer cells MCF-7 prdigration in the presence ofX. aethiopica
(Xa) essential oil.

Concentrations (pg/ml) .
Eo| 462 | 692 | 923 | 1sde | "tness | 1Go(ug/mi)
average of proliferation SD Averagex SD
Xa | 94535 | 83.933.2 | 64.75:45| 18.65 0.9 | 97.44:1.4| 127.928.8

* SD= Standard deviatiof5O = Essential oil

Table-6: Average of breast cancer cells MCF-7 prdiration in the presence of. insignis (Oi)
essential oil.

Concentrations (ug/ml)

EO 1228 | 1638 | 2457 | 327.6
average of proliferation+ SD averagex SD
Oi | 96513] 96.61.0] 89.59.7| 82.837.4 | 98.1+0.9] ICs>327.6
* SD= Standard deviatiofO = Essential oil

witness 1G5 (ug/ml)
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