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ABSTRACT 
 
 Nature has been the source of medicinal agents for thousands of years, and an impressive number ofmodern 
drugs have been isolated from natural sources, many based on their use in traditional medicine. Hence the 
present study was aimed toin vitro evaluation of the antimicrobial and cytotoxic effects of acetone, ethanol, 
ethyl acetate, petroleum ether, methanol and boiled water extracts of Capparisspinosa. All crude extracts 
showed significant activity as antimicrobial andcytotoxic effect. Ethyl acetate extract exhibitedmaximum 
significant antimicrobial and cytotoxic activity.  Klebsiella pneumonia and Enterococcus faecalis was the most 
sensitive organism with inhibition zone 36 and 29 mm respectively whereas Rhizopusstolonifer and 
Fusariummoniliforme was the most sensitive fungi with inhibition zone 25 and 21 mm respectively. 
Cytotoxicity evaluation of C. spinosaon HeLa cell line viability indicated that ethanol and methanol extracts 
showed very strong cytotoxic activity with cell line viability 10 % and 23.33% respectively. Cytotoxicity 
evaluation of C. spinosa on MCF- 7 cell line viability indicated that ethanol extract showed strong cytotoxic 
activity with cell line viability 37.31 %. Caper extracts are potential sources of novelantimicrobial and antitumor 
compounds. Also, it is an important species in our natural surrounding and economy because of its high 
nutrition flowersand buds,high adaptation capability and medicinal efficiency. All these features emphasis the 
fact that C.spinosacan be a promisingmedication in recent century. 
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Introduction 
 
 Medicinal plants of folk-origin are significant sources of synthetic and herbal drugs. In the commercial 
market, folk-medicinal plants were used as raw drugs, extracts or tinctures. Isolated active constituents are used 
for applied research for finding their bioactivity. For the last few decades, phytochemical examination has been 
making rapid progress and herbal products are becoming popular as sources of antitumor compounds (Lee et al., 
2002). 
 African traditional medicine is ancient and perhaps the most diverse of allmedicinal systems. Africa is 
considered to be the cradle of humankind, with arich biological and cultural diversity and marked regional 
differences in healingpractices. Unfortunately, the systems of medicines are poorlyrecorded. The documentation 
of medicinal uses of African plants is becomingincreasingly urgent because of the rapid loss of the natural 
habitats of theseplants due to human activities (Green &Sussman, 1990). 
 Traditional medicine, based largely on herbs, still supports the primary healthcare of more people C. 
spinosa is one of the most common aromatic plants growing in wild in the dry regions around the west or central 
Asia and the Mediterranean basin. The caper has been known for centuries in traditional phytomedicine, which 
exploited its properties for several purposes and (Azaizeh et al., 2003). 
 The caper was used in ancient Greece as a carminative. It is represented in archaeological levels in the form 
of carbonisedseeds and rarely as flower buds and fruits from archaic and Classical antiquity contexts (Fragiska, 
2005). 
 Selenium, present in capers at highconcentrations in comparison with other vegetable products, has also 
been associated with the prevention of some forms of cancer (Tlili et al., 2009). 
 Theflowers, roots and fruits of C. spinosa are used as antirheamatic, antiinfertility, stimulant, treat earspain, 
antiseptic, anti-inflammatory, diuretic and for flu treatment (Ali-Shtayeh et al., 1998). 
 C.spinosa is one of several ingredients in a combination drug, Liv-52® (Himalayan Co. India), associated 
with improved liver cirrhosis outcomes in human clinical study. Based on clinical study, C.spinosa may have 
immunomodulating effects (Huseini et al, 2005). 
 



2945 
J. Appl. Sci. Res., 9(4): 2944-2950, 2013 

 

 Different parts extracts of Capparis species show biological activity against large numbers of pathogens.  
Antibacterial and antiworm activities of some active princible isolated from Capparis decidua have been 
demonstrated (Gaind and Juneja, 1969). Ethanolic extract of Capparistomentosa had effective antibacterial and 
antifungal properties (Sama&Ajaiyeoba, 2006). This work was carried out to evaluate the microbial and 
cytotoxic activity of C. spinosa 
 
Material and Methods 
 
Collection of medicinal plants 
 
 Leaves of C. spinosa (Fig. 1) was collected in March 2010 from the North sinai (Wadi El Maghara). Fresh 
parts of thesemedicinal plantswere stored in air tight container and maintained at 4°C until use to store and 
minimize the loss of volatile compounds. These plants were identified as C. spinosaaccording to description 
Boulos (1998) and Batanouny(1999). 
 
Preparation of plant extracts for in vitro testing:  
 
 Twenty gram of fresh leaves were macerated in mortar dissolved in 100 ml of different organic solvents 
(methanol, absolute ethyl alcohol, acetone, petroleum ether and ethyl acetate). Boiled distilled water was also 
used to prepare extract for 5 minutes and then filtered using No.1 filter paper. 
 
Mammalian cell lines:  
 
 HeLa(cervical carcinoma cell line) and MCF-7 (human breast adeno-carcinoma cell line) and Vero (African 
green monkey kidney cells) were kindly purchased from VACSERA, Egypt. 
 
Cytopathic effect assay:  
 
 The cytotoxicity of C. spinosa extracts were measured by the cytopathic effect assay. The assay was carried 
out using 100µl of cell suspension, containing 10,000 cells seeded in each well of a 96-well microtitre plate. 
Fresh medium containing different concentrations of the test sample was added after 24 h of seeding.Then, 
serial two-fold dilutions of the medicinal plants extracts were added to confluent cell monolayer. The microtitre 
plates were incubated at 37ºC in a humidified incubator with 5% CO2 for a period of 48 h. Six wells were used 
for each concentration of the test sample. Control cells were incubated without test sample.After the incubation 
period, media were aspirated and the cells were fixed with 10% formalin solution for at least 20 min. The fixed 
cells were rinsed with phosphate buffer solution (PBS) then stained with a 1% crystal violet for 1 hour. The 
stain was removed and the plates were rinsed using tap water until all excess stain is removed. The cell cultures 
were examined for evidence of the cytopathic effect that observed microscopically as detectable alterations. The 
stained cells were lysed by using glacial acetic acid solution and then plates were read on ELISA reader, using a 
test wavelength of 490 nm. 
 
Determination of antimicrobial activity:  
 
 The antimicrobial activity of C. spinosa extracts were tested by using agar diffusion method against the 
following strains Gram positive bacteria, Staphylococcus aureus ATCC29213, Methicillin-resistant 
Staphylococcus aureus (MRSA) clinical isolate, Bacillus subtilis NRRL B-543, Alcaligenesfaecalis ATCC-
29217 and Enterococcus faecalis ATCC-29212; Gram negative bacteria includes Enterobacter 
cloacae ATCC13047, Klebsiella pneumonia ATCC13883, Escherichia coli ATCC25922 and Pseudomonas 
aeruginosa ATCC 10145; Unicellular Fungi Candida albicans MTCC183; Filamentous  fungi such as 
Aspergillusniger NRRL 595, Trichodermaviride RCMB 017002, Trichodermalongibrachiatum RCMB 017015, 
Fusariummoniliforme RCMB 008002, Rhizopusstolonifer RCMB014001, Curvulariaclavata RCMB 019003, 
Penicilliumaurantiacum RCMB 001025. 
 
Agarwell diffusion method: (Beauret al., 1966): 
 
 In general, this method is based on the observation of inhibition of microbial growth on microbial nutrient 
media. Some human pathogenic bacteria Gram-positive and Gram-negative bacteria as well as unicellular and 
multicellular fungi were originally used in this test. For examination of antimicrobial activity nutrient agar for 
bacteria, Malt agar for fungi and Sabouraud agar medium for C.albicans were prepared and seeded with one of 
the tested organisms (5 μl of bacterial culture in 20 ml medium and 5 μl of fungal spore suspension in 25 ml 
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medium). After solidification holes in media were made by sterile cork-borer then C.spinosa extracts 100 µl 
were loaded into holes.  Petri dishes were kept in refrigerator for 2 h. For diffusion of antimicrobial compound 
before incubation at 30 ºC for 24 h for bacteria, yeast and fungi for 48 h at 28 ºC to allow complete diffusion of 
antimicrobial compound inside culture media after growth of test organisms. The detection of a clear zone 
around the well on the inoculated plates is an indication of antimicrobial activities of the extract under study 
 
Dilution method for antibacterial testing to calculate MIC (de Paivaet al, 2003): 
 
 The microdilution was performed in 96-well microtitre plates with U-shaped wells, Using two-fold serial 
dilutions.  One hundred μlof medicinal plants extracts were added to the first well and mix. The series of two-
fold dilutions were done until the last well of the microwell plate then Add 100 μl of bacterial suspension in 
respective wells and also in control wells. The plates were sealed, placed in plastic bags and incubated at 370C 
for 24 h. Measure the MIC which is defined as the lowest concentration of extract that exhibited no growth by 
visual reading. 
 
Results and Discussion 
 
 Since plants live in environments with high microbial loads, it is not surprising that they have developed 
innovative protective mechanisms against bacterial infections (Vattem et al., 2007). Plant survival involves the 
production and release of secondary metabolites into their immediate environment, not only as a means of 
defense against potential pathogens but also as an offense against competing species. They are geared towards 
the production of antimicrobial compounds that limit the ability of microbes to produce the factors required for 
virulence and successful colonization (Quave et al., 2011). Medicinal plants offer anattractive repertoire of 
phytochemicals with novel microbial disease-controlling potential, due to thespectrum of secondary metabolites 
present in extracts, which include phenolics, quinones, flavonoids and alkaloids (Packiavathy et al., 2012). 
 
Antimicrobial evaluation of C. spinosa: 
 
 The data obtained for the antimicrobial evaluation of C. spinosa extracts (Table 1) indicate that ethyl 
acetate extract was the most potent antimicrobial effect on bacterial and fungal test organisms studied in this 
study. Antibacterial activity of C. spinosa showed that, Klebsiella pneumonia and Enterococcus faecalis were 
the most sensitive organisms with inhibition zone 36 and 29 mm respectively, whereas B. subtilis was the most 
resistance organism. In addition P. aeruginosa and MRSA were the most virulent microorganisms and 
considered as the principle response of nosocomial infection in hospital were inhibited by ethyl acetate extract 
with inhibition zone 14 and 18 mm respectively. S. aureus, MRSA, A. faecalisandEnterobacter cloacae were 
sensitive for all C. spinosa extracts. 
 
Table 1: Antibacterial evaluation of C. spinosa extracts by using disc diffusion agar method. 

Medicinal 
Plant 

extracts 

 
MRSA 

 

S.  
aureus 

 

B. 
subtilis 

 

Enterococcus 
faecalis 

 

A. 
faecalis 

K.  
pneumoniae 

P. 
aeruginosa 

Enterobacter 
cloacae 

 

E.  
coli 

 
Acetone 16 19 NIZ 14 20 12 NIZ 17 11 
Ethanol 13 15 NIZ 17 21 17 NIZ 19 NIZ 
Ethyl 

acetate 
18 13 NIZ 29 17 36 14 19 13 

Pet. ether 15 16 NIZ 11 14 14 NIZ 13 NIZ 
Methanol 13 19 NIZ 18 16 15 NIZ 14 NIZ 

Boiled 
water 

15 12 NIZ 12 12 15 NIZ 16 11 

*Mean of inhibition zone (mm) 
** NO Inhibition zone (NIZ) 

 
 In table 2, Antifungal activity of C. spinosa extracts showed that, R. stolonifer and F. moniliforme were the 
most sensitive fungi with inhibition zone 25 and 21 mm respectively whereas A.niger was the most resistance 
organism. The aqueous extract from total aerial parts of the plant has been used for its antifungal activity 
(Shtayeh& Abu Ghdeib 1999) whereas; in this study ethyl acetate and ethanol had antifungal activity with 
aqueous extracts.   
 Minimum inhibitory concentration (table 3) was assayed for dried and concentrated crude extract of ethyl 
acetate of C. spinosa which indicated that ≤ 12.5/ml µg for each of S .aureus,Enterococcus faecalis and K. 
pneumonia and C. albicans. All of these results of C. spinosa refer to broad spectrum antimicrobial activity. 
Extracts of the aerial parts of C. spinosa exhibited antibacterial activity against Gram-positive and Gram-
negative bacteria and antifungal activity (Mahasneh, 2002). Another study revealed that root extract of 
C.spinosa, showed an interesting bacteriostatic activity on the growth of Deinococcusradiophilus (Boga et al., 
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2011). The antimicrobial effect of aqueousextract of C. spinosa was better than methanolicextract and showed 
the best effects on S. aureusand S. epidermidis. The methanolicextract of C. spinosa showed the best MIC 
value100 mg/mlagainst E. coli (Arash et al., 2012). 
 
Table 2: Antifungal evaluation of C. spinosa extracts by using disc diffusion agar method. 

Plant 
extract 

C. 
albicans 

F. 
moniliforme 

T. 
longibrachiatum 

T. 
viridi 

P. 
aurantiacum 

A.niger  
R.stolonifer 

Curvulariacl
avata 

Acetone NIZ NIZ NIZ NIZ NIZ NIZ 12 NIZ 
Ethanol 19 NIZ NIZ NIZ NIZ NIZ 17 13 
Ethyl 

acetate 
17 21 16 19 18 NIZ 25 17 

Pet. ether NIZ NIZ NIZ NIZ NIZ NIZ 17 NIZ 
Methanol 14 NIZ NIZ NIZ NIZ 16 15 19 

Boiled 
water 

NIZ NIZ 17 NIZ NIZ NIZ 13 NIZ 

 
Table 3: Minimum Inhibitory Concentration of C. spinosa dried crudeethyl acetate extracts. 

Dried crude ethyl acetate 
extract ofC. spinosa 

S .aureus 
 

Enterococcus faecalis 
 

K. pneumonia 
 

C. albicans 
 

C. spinosa ≤ 12.5 µg/ml ≤ 12.5 µg/ml ≤ 12.5 µg/ml ≤ 12.5 µg/ml 

 

 
 
Fig. 1: Aerial parts of C.spinosa in wild desert of north Sinai. 
 
Cytotoxicity evaluation of C. spinosaon HeLa and MCF-7 cell line viability: 
 
 Cytotoxicity evaluation of C. spinosa on HeLa cell line viability indicated that ethanol and methanol 
extracts showed very strong cytotoxic activity with cell line viability 10 % and 23.33%, whereas acetone, ethyl 
acetate, petroleum ether and boiled water extracts showed strong cytotoxic activity with cell line viability 29.83 
%, 36.39 %, 26.61% and 29.59%, as shown in (fig. 2 and fig 4) which show significant decrease in number of 
HeLa cell line cells.  

 
Fig. 2: Cytotoxicity evaluation of C. spinosa on HeLa cell line viability. 
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Fig. 3: Cytotoxicity evaluation of C. spinosa on MCF7 cell line viability different. 
 

 
Fig. 4: Microphotographs showing the inhibitory effect of C. spinosaon cervical carcinoma cell lineHeLacell 

growth under Phase-contrast microscopy (A) Control (B) Treated. 
 
 These results showed that, ethanol extract with 10 % viability is most potent and more cytotoxic effect 
compared withVinblastine as antitumor drug (fig.5) which exhibited 11.7 % cell line viability on HeLa cell line 
Cytotoxicity evaluation of C. spinosa on MCF-7 cell line viability indicated that ethanol extract showed strong 
cytotoxic activity with cell line viability 37.31 %, whereas acetone, ethyl acetate, petroleum ether, methanol and 
boiled water extracts exhibited weak cytotoxic activity with cell line viability 61.31 % , 61 %, 59.69 %, 65.13 % 
and 52.70% as shown in (fig 3). These results indicated that ethanol extract of C. spinosa showed maximum 
antitumor activity on HeLa and MCF-7cell line. These results showed that, ethanol extract with cell line 37.31 
% viability was less potent from vinblastine as antitumor drug which had 7.82 % cell line viability on MCF7 
cell line as shown in (fig.6). 
 Cytotoxic evaluation of ethanolic extract on Vero cell line viability (Fig.7) was 89 % which indicate that the 
possibility of using C. spinosa as antitumor with low cytotoxic effect in normal cells. 
 Methanolic extract of C. spinosa buds treatment interferes with HSV-2 replication in PBMCs inhibiting the 
extracellular virus release up-regulating their production of IL-12, IFN-gamma and TNF-alpha. It maycontribute 
in improving immune surveillance of PBMCs toward virus infection by up-regulating expression of peculiar 
pro-inflammatory cytokines; it should thus be successfully employed for treatment of HSV-2 infections in 
immune compromised hosts (Arena et al, 2008). 
 Nevertheless, there is no scientific report on the in vitro and in vivo antitumor effect of C. spinosa the main 
interest was the assessment of vascular activity of C. spinosa also, the ethanolic extract ofCapparissepiaria (40 
mg/mL) hadanthelmintic activity which agreed with results of Latha et al., 2009 ethanolic extract of 
Capparissepiaria has antitumor effect on HeLa and MCF-7 cell lines. 
 Based on the above results and literature review, it is concluded that C. spinosa is a multipurpose plant 
having diverse economic and medical importance.Ithas been found to be used for the treatment of more than ten 
different human ailments in different traditional medicine systems. Several folklore claims about the usefulness 
of C. spinosa and its low toxicity were justified by experimental evidences. C. spinosa is already in use by 
pharmaceutical industry for the preparation of drugs for Ayurvedeic, Chinese and Unani.  It is worthy to 



2949 
J. Appl. Sci. Res., 9(4): 2944-2950, 2013 

 

conclude that C. spinosa provide key resources for raw materials for pharmaceutical, aromatic and food 
industries, hence it is called "Plant of the Millennium" 
 

 
 
Fig. 5: Evaluation of cytotoxicity against HeLa cell line by using antitumor standard Vinblastine. 
 

 
 
Fig. 6: Evaluation of cytotoxicity against MCF7 cell line by using antitumor standard Vinblastine. 
 

 
Fig. 7: Cytotoxicity evaluation of C. spinosaon Vero cell line viability. 
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