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ABSTRACT

The total alcoholic extracts prepared from the akmarts of Capparis spinosa L., Juniperus phoeaicRuta
graveolanse and Artimisia herba alba growing inj&bal Al-akhdar in Libya showed a significant dgtic

activity against both breast and colon cell line€F7 and HCT-116 as well as a significant antileaizt! activity

against some tested Gram positive and Gram negdtacteria. At the same time, preliminary photoctoaini
screening of their aerial parts was carried outisThtudy was undertaken to justify the beneficiatlitinal uses of
these studied plants and their alcoholic extracts.
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INTRODUCTION

According to the World Health Organization, ove®80f the world’s population, or 4.3 billion peoplely upon

such traditional plant-based systems of medicingrimvide them with primary health care. The usesoth

alternative medicines has become increasingly @ogal the developed world. Libya has tremendoualtleof

medicinal plants scattered in all over a vast asaecially in Al-jabal Al-akhdar region. These pfaare used in
Libyan folkore medicine for their medicinal valued-jabal Al-akhdar has a high diversity of plargesies that
show both economic and medicinal importarte (

Capparis spinosgCapparaceae) is present in almost all the CirtMediterranean countries, and is included in the
floristic composition of most of them. The saltedigickled Caper bud (also called simply Capersftisn used as

a seasoning or garnish. Capers is a common ingretieMediterranean cuisine, especially Italian ¢Bg The
flower buds are pickled and used as a flavouringances. The young fruits and tender branch tipsatso be
pickled and used as a condiment. The flower budsharvested in the early morning and wilted befuickling
them in white vinegar. Young shoots - cooked aretld&ke Asparagus. Petroleum ether, methanol, kexautanol
and aqueous crude extracts of the whole aeria$ pd@apparis spinos&xhibited variable degrees of antimicrobial
activity (3). The methanolic extract showed strong antioxidastivities which may be attributed to its phenolic
content 4). Trombettaet al (5) investigated the anti-allergic properties ofy@philized extracts obtained from
Capparis spinosd.. Aghel et al (6) evaluated the protective action @apparis spinosathanolic root bark extract
in an animal model of hepatotoxicity, which is idd by carbon tetrachloride. The root-bark is aesily
anthelmintic, antihaemorrhoidal, diuretic, emmeragy expectorant, tonic and vasoconstrictive. ltuged
internally in the treatment of gastrointestinaleictions, diarrhoea, gout and rheumatism. Externéllis used to
treat skin conditions, capillary weakness and dasysing (7). Phytochemical studies have shownpitesence of
many beneficial compounds such as spermidine, ,rujuercetin, kaempferol, stigmasterol, campesterol,
tocopherols, and carotenoids.
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Biological studies reveal important antimicrobiahti-oxidative, anti-inflammatory, immune modulgtoantitumor
and antiviral properties3(9,10and11).

Juniperus Phoenice&. (Cupressaceae) is an evergreen plant usuallwiggoas a bush or a tree. The tree’s
essential oil is especially rich in the tricycliesgjuiterpene thujopsene; the heartwood contaiestmated 2.2% of
this hydrocarboni2, 13, 14, 1&mnd16). Even though some studies have been done on membthe genus; little
information is available about the medical usdwifiperus PhoeniceaThe plantuniperus phoeniceh. is widely
growing on the rocky soils of the mediterraneariaieg It is used as a folk medicine to treat rhetisng oedema
and urinary tract diseases. The aqueous extraliraperus Phoenicekeaves are used for the treatment of various
diseases such as diarrhea, gout and poor appEf)tet(also eliminates gastrointestinal bacteria padasitesi8).
Currently, the juniper berry (the fruits) is beirggearched as a possible treatment for diet céedrdiabetes9). It

is also said to have been used by some tribe$easale contraceptive2().

Ruta graveolengRutaceae)s a perennial herb or small shrub that grows erectoup meter high with alternate
leaves. It is commonly known as Rue and its oilsed as flavoring in foods and beverages and aagaaht
ingredient in manufacturing soaps and cosmetice [Baves, stems and flowers are the parts usedm@om
medicinal uses include: fertility regulation, mensi cramps, earache, headache, nasal bleeding,insedt
repellent. Decoction of Rue is used in VenezuethHaiti as an emmenagogue and to expedite del{2dr\22, 23,
and 24). Other uses: diaphoretic, emetic, digestive stimultreatment of measles, scarlet fever, and renfiedy
epilepsy, vermifuge, treatment of ulcers and guwbjems. Bruised leaves are placed on a tooth t¢inérear to
relief pain.It has been reported to possess antifungal, amditac(25), anti-inflammatory 26 and27), antitumor
(28), antioxidant and cytotoxic activity2® and30). In addition, Ruta 6 (which is a diluted poterafythe mother
tincture (Ruta Q), in combination with calcium ppbate has shown potent antitumor in patients wittinbcancer
(3.

Artemisia herba-albgAsteraceae) is a short shrub usually found intiNon Africa and the Middle East. The parts
that grow above the ground are used as mediginiemisia herba-albés a good fodder for grazing animals, mainly
sheep and in the Algerian steppes cattle. PeokéeAtdemisia herba-albdor cough, stomach and intestinal upset,
the common cold, measles, diabetes, yellowed gkimdice), anxiety, irregular heartbeat, and musaakness. It
is also used for parasitic infections such as rewmths, pinworms, tapeworms, hookworms, and flukd. (Its
essential oil showed antibacterial activig). Iriadamet al (34) investigated the effects éfrtemisia herba-alb@an
blood glucose levels and some other biochemicamaters to demonstrate their possible therapetfécte on
diabetes. Mighriet al (35) examined the antimicrobial and antioxidant atieg of its essential oil extracted by
hydrodistillation from the aerial parts Aftemisia herba-alba@ultivated in southern Tunisia.

Recently, biologically active compounds and exsasblated from plant species used in herbal meeligi Libya
have been the center of interest . In this repagtpresent data on the antibacterial activity ¢ditalcohol extracts
prepared from the four Libyan plants mentioned &against some tested Gram positive and Gram negati
bacteria; As well as thein-vitro cytotoxic activity against both breast and colefi thes MCF-7 and HCT-116
The aim of this study is to investigate these fplant species and to justify the beneficial meditinses of their
extracts.

MATERIALS AND METHODS

Plant materials:

The aerial parts of the four studied plaftapparis spinosal., Juniperus phoeniceaRuta graveolansend
Artimisia herba albawere collected from Al —Jabal Al Akhdar, Al-baydity, Libya during 2013. The plant
materials were kindly identified by Prof. Dr. MahutbAli Hassanain, Professor of medicinal and ar@maants,
Faculty of Agriculture, Omar AL-Mukhtar Universit}l-bayda. Leaves and stems of the plants undessiigation
were separately air-dried, powdered and kept intliigclosed amber colored containers.

1-Preliminary phytochemical screening:

The air-dried powdered fruits and aerial partsnisteand leaves] of each studied plant were scre@metheir
contents of volatile oils, carbohydrates and/ocgsides, tannins, free and combined flavonoidsatunated sterols
and/or triterpenes, alkaloids, anthraquinones andiac glycosides . The results are recorded ile fdb).

2-Preparation of Total alcohol extracts:

30 gm of the air dried aerial parts of each studikoht were separately extracted with alcohol 9Gsigi soxhlet
apparatus till exhaustion. Each of the resultedaektwas concentrated under vacuum by rotary eadporThe
residues left after distillation of solvent wereigleed and kept in a desiccators.
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The percentages of each extract were calculate§¥%6 (cappar), 45.5% (juniper), 34.18% (Rue) and/%3
(artimisia)].

Biological investigation:

1. Anti-bacterial activity for each prepared total alcohol extract:

The antimicrobial screening was performed applyimg disc agar diffusion method using nutrient agadia for

bacteria, the following microorganisms were test&tam positive bacteriaBpcillus subtilis Staphylococcus
aureu$, Gram negative bacteri@$eudomonas aerugingdascherichia coli Salmonilla typhi]. Susceptibility test
discs of Ceftriaxone [30ug/disc] HIMEDIA laboratesi Pvt. Limited. The total alcohol extract was givia a

concentration of 0.25 and 0.5 mg/disc. Each tdtalhel extract was tested against representatranstof bacteria
applying the disc agar diffusion methd@b(@nd37). The discs were then placed on to the surfaceeofrtbculated
plates previously prepared. The plates were ineubatverted at 37°C for 24 hours. After incubatinones were
recorded in mm. in diameter, Diameter less than S5indicates no effect. A disc impregnated with &lglois used
as a negative control as well as discs of Ceftriaxavas used a positive control for each micro-aggan Results
are recorded in tabl@)

2. In-vitro Cytotoxic activity of the total crude ethanol extracts:

Potential cytotoxic activity of each crude ethamskract was carried out in National Cancer IntituCairo
University Egypt, using two tumor cell lines; Bstacell line [MCF-7] and Colon cell line [HCT-116].
Measurement of cytotoxicity was carried out usin§ulfo-rhodamine-B assay metho88(and 39). Were Cells
plated in 96 multi-well plate (104 cells/ well) f@4 hours before treatment with the extracts umeler (0, 1, 2.5, 5
and 10 pg/ml.) were added to the cell monolaygii¢ate wells were prepared for each individuaseloMonolayer
cells were incubated with the tested extracts &hdurs at 37°C and in an atmosphere of 5% CO2r A48 hours,
cells were fixed, washed and stained with Sulfo d@mine-B- stain. Excess stain was washed with@eetd and
attached stain was recovered with Tris EDTA buftslor intensity was measured in an ELISA readée felation
between surviving fraction and extract conc. isttplb to get the survival curve for each tumor tielk after the
specified extracts. IC50 for each tested extracewealculated from this survival curve. The resalts recorded in
tables (3&4) and illustrated in figures-g).

RESULTS AND DISCUSSION

Table (1) recorded the results of preliminary plfemical screening for the four plant species unuarstigation.
This screening revealed the presence of carbolegirand/or glycosides, unsaturated sterols andterpenes,
tannins and flavonoides [both aglycones and gly=siin the studied plants and presence of volaiileras shown
the four plants. Presence of alkaloids and orbg@nous bases was only seen in the plapgparis spinoseavith
the absence of cardiac glycosides, saponins artttaaputinones . Although the results revealed thesrates of
alkaloids, cardiac glycosides, saponins and antfinages inJuniperus pheoniceduta graveolens and Artimisia
herba alba.

Tablel. Preliminary phytochemical screening of theerial parts of each studied plants

Name of the test Capparis spinosa | Juniperuspheonicea | Rutagraveolens | Artimisia herb- alba

Carbohydrates and/or glycosides + + + +
Saponins - - -
Unsaturated sterols and/or triterpenes:
a-Leibermann's and Burchard's test + + + +
b-Salkwask's test + + + +
Tannins + + + +
Flavonoid aglycones + + + +
Flavonoid glycosides + + + +
Anthraquinone aglcones - - - -
Anthraquinone glycosides - - - -
Cardiac glycosides -
Alkaloids and/or nitrogenous bases +
Volatile oil + + + +

Table @) recorded the results of antimicrobial activityabdéoholic extracts. It revealed that ethanol esttpaepared
from the four studied plants possessed a broadrspeeffect against both the tested Gram positivé &ram
negative bacteria. Ethanolic extract obtained ftbenthe four investigated plant specéé®wed lower antibacterial
activity against all the tested bacteria at lownaantration [0.25mg/disc] with the higher activity higher
spinosashowed the least antimicrobialoncentration [0.5mg/disc]. Meanwhile the extrdstained fromCapparis
activity against Bacillus subtilis with the high activity againsiStaphylococcusaureus at both examined
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concentrations. At the same time this extract slibavenoderate activity against the other testedrisgs E. Coli,
Pseudomonas aerugingsidlebsiella pneumoniand Salmonilla typhi.Ethanolic extract obtained from the aerial
parts ofJuniperus pheaniceshowed moderate antimicrobial activity against bgrtlm positive and gram negative
tested bacteria especially at high concentratiaBnfig/disc]. Ethanolic extract obtained froRuta graveolens
showed higher antibacterial activity against bétlebsiella pneumoniand Salmonilla typhiat the two tested
concentrations. Ethanolic extract obtained frArtimisia herba albashowed the least antibacterial activity against
most of the tested gram negative bact@ifi@bsiella pneumonia E.coli and Pseudomonas aerugire$ with the
high activity againsStaphylococcusaureusat the lower concentration [0.25mg/ml]. Meanwhtlee same extract
possessed the highest activity against b€gbsiella pneumoniand Salmonilla typhi, with the lowest activity
againstBacillus subtilus All these results agreed with what is mentionedhe previous studies dealing with both
the antibacterial activities of the entitled plaptcies. Also the total ethanolic extracts obtainech the four plant
species exhibited a moderate antibacterial effgetinst both the examined Gram positive and Granatingg
bacteria under investigation in comparison li standard antibiotic Ceftriaxone.

Table 2. Antimicrobial activity of alcoholic extracts prepared from plants under investigation

Micro-organism Capparisspinosa | Juniperusphoenicea | Rutagraveolanse | Artimisia herba alba Ceftria-
G . 0.25mg/| 0.5mg/ | 0.25mg/ | 0.5mg/ | 0.25mg/| 0.5mg/| 0.25mg/ | 0.5mg/
ram- positive ; . ; p ; p h . xone
disc disc disc disc disc disc disc disc
13 15 11 12 8 14 11 14
Staphylococcus aureus + + + + + + + + 20
Bacillus subtilis 8 10 10 1 ? 13 N ? 13
Gram negative
. 9 11 9 12 9 12 7 13
E. Coli + + + + + + + + 30
Pseudomonas aeruginosa 2 1+0 f_’ l+l f l+4 f 1+4 23
5
Klebsiella pneumoniae 1+0 l+2 f 1+2 1+2 ﬂ - ﬁ 26
Salmonilla typhi 1+0 l+0 2 1+2 1+1 if 1+0 ﬁ 27
Inhibition zones in mm = <6mm[-], 6-15 mnj[+ 16-25mm [++] , >25 mm[+++]

Table 3. Cytotoxic activity of thethanol extracts obtained from each plant under ingstigation against breast cell lines MCF-7

Juniperus phoenicea | Capparisspinosa | Rutagraveolens | Artimisia herba alba

Conc. in ug/ml Surviving Surviving Surviving Surviving
Fraction Fraction fraction fraction

0.000 1.000 1.000 1.000 1.000

5.000 0.534 0.850 0.827 0.570

12.500 0.405 0.591 0.551 0.463

25.000 0.274 0.334 0.314 0.238

50.000 0.316 0.289 0.266 0.221
IC50* 6.98 17.0 15.2 10.1

* |C50: The conc. of alcoholic extract that inhilBi0% of the tested cells

Table 4. Cytotoxic activity of the ethanol extractobtained from each plant under investigation agaist colon cell lines HCT-116

Juniperus pheonicea | Capparisspinosa | Rutagraveolens | Artimisia herba alba
Conc. in ug/ml Surviving Surviving Surviving Surviving
Fraction Fraction fraction fraction
0.000 1.00 1.000 1.00 1.000
5.000 0.566 0.866 0.77 0.780
12.500 0.451 0.572 0.567 0.556
25.000 0.346 0.428 0.348 0.311
50.000 0.331 0.328 0.289 0.236
IC50* 9.38 18.8 16.3 15.2

* |C50: The conc. of alcoholic extract that inhilBi0% of the tested cells

From tables 3&4) and figures 1-8) it was observed that; The total alcohol extrauamed from the four plants
under investigation showed cytotoxic activity agdiboth examined cell lines breast MCF-7 and caeih line
HCT-116. Measurement of the potential cytotoxidwigt was concluded according to the calculateddG&lues
[g/ml].

The total alcohol extract obtained fralaniperus phoeniceshowed the most potent effect against both breskt ¢

lines 1Gy=6.98 pug/ml. and colon cell lines4&9.38 pg/ml. followed by that dirtimisia herba-albaCs,=10.1 and
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15.2 pg/ml., then that dRuta graveolen$Csy, =15.2 and 16.3 pg/ml. and finally the alcohol agtrof Capparis
spinosedCs=17.0 and 18.8 pug/ml. respectively.

Figure 1. Survival curve for breast cell line MCF-7for Capper spinosa
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Figure 2. Survival curve for breast cell line MCF-7for Juniper phoenicea
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Figure 3. Survival curve for breast cell line MCF-7for Ruta graveolens
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Figure 4. Survival curve for breast cell line MCF-7for Artimisia herba alba
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Figure 5. survival curve for colon cell line HCT-15 for Capper spinosa
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Figure 6. Survival curve for colon cell line HCT-15 for Juniper phoenicea
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Figure 7. Survival curve for colon cell line HCT-15 for Ruta graveolens
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Figure 8. Survival curve for colon cell line HCT-15 for Artimisia herba alba
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It is important to mention that these results caegplwith what was carried out bg)(as they evaluated the
cytotoxic effects of methanolic extract of matuneitf of Capparis spinos@n Human larynx carcinoma (Hep-2) and
Human cervix adenocarcinoma (HelLa) tumor cell limegitro. Kulisic-Bilusic et al (2011) studied the influence of
essential oil and aqueous infusion from wild-grogaper Capparis spinospon cell growth, NF-kB activation,
apoptosis and cell cycle in the human colon caromaell line, HT-29 and they suggested that cappatains
volatile and non-volatile compounds which poteihtighn play an important role in colon cancer prei.

It is important to mention thaB(), investigated the brain cancer cell-killing adivdf Rutagraveolen They treated
human brain cancer and HL-60 leukemia céftisvitro with different concentration. They proved tHRuta
graveolens could be used for effective treatment of brainceas. Furthermore, Preethi al (28), they found that
an extract oRuta graveolenso be cytotoxic to Dalton's lymphoma Ascit@s A) and Ehrlich Ascites Carcinoma
(EAC).

At the same time, there are no available reporddirte with cytotoxicity ofJuniperus pheoniceand Artimisia
herba-albalLibyan plants.

This study is considered as the first report dealiith thein vitro cyototoxic activities for the alcoholic extracts o
aerial parts of the four plants under investigatigainst breast [MCF-7] and colon cell lines [HCI®] in Libya.
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CONCLUSION

Alcoholic extracts obtained from aerial parts @&pparis spinosea, Juniperus phoenic&ata graveolensand
Artimisia herba-albaexhibited cytotoxic and antibacterial activities .
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