
INTRODUCTION

Plants have long been in use as medicine all over the world.

More recently, plant extracts have been developed and proposed

for use as antimicrobials.

The genus Ballota L. (Lamiaceae) consists of about 33

species growing mainly in the Mediterranean region. In

Turkey, the genus Ballota is represented by 11 species, 6

subspecies, 10 of which are endemic1. Plants of this genus

have been used traditionally for nausea, vomiting, nervous

dyspepsia, specifically for vomiting of central origin and also

are used for antiemetic, sedative, antibacterial and mild

astringent properties2,3.

Ballota acetabulosa (L.) Benth. is a herbaceous plant

growing in rocks and rough ground in dry hills up to 900 m in

Greece and Western Anatolia4. During our field excursions, it

was determined that these plants have been used externally in

the treatment of wounds and burns. Aerial parts of the plant

are used internally to treat inflammation, to suppress cough

and against gastrointestinal disorders. So, the aim of this works

is to evaluate the antimicrobial activity of the plant as wild-

growing in Turkey.

EXPERIMENTAL

The plant material was collected from Gokceada,

Canakkale, Turkey in September, 2009. Voucher specimens

of the plant were deposited in the Biology Department of

Canakkale Onsekiz Mart University, Canakkale, Turkey.
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Preparation of extract: The plant parts were air-dried.

Each dry powdered plant material (20 g) was soaked in the

ethanol (50 % concentration) until complete saturation of the

plant material. The extract was filtered using Whatman No. 1

and the filtrates were evaporated under reduced pressure and

dried using a rotary evaporator at 55 ºC. Dried extracts were

stored in labeled sterile screw-capped bottles at -20 ºC. The

extract (in the form of sticky black substances) amounting ca.

2 g was dissolved in DMSO before testing. The combination

of plant extracts (1:1 ratio) was used in this test5. Candida

species (C. albicans ATCC 10231, C. tropicalis ATCC 13803

and C. guilliermondii ATCC 6260) and Cryptococcus species

(C. neoformans ATCC 90112 and C. laurentii ATCC 34142)

as the test fungi were obtained from Microbiology Research

Laboratory in Canakkale Onsekiz Mart University, Department

of Biology, Turkey and pure cultures were maintained on

Sabouraud Dextrose Agar (SDA) plates and Sabouraud

Dextrose Broth (SDB) in tubes.

Minumum inhibitory concentration (MIC) determination:

MICs were performed by the visual broth macrodilution

method6. Fungal suspensions were diluted into RPMI-1640

medium without bicarbonate (pH 7.0 with 0.165 morpholine

propane sulfonic acid) broth supplemented with glutamine, to

a concentration of approximately 0.5 × 105 cfu/mL, verified

by colony count in SDA. A two fold serial dilution of 0.2 mL

each of extract was added to 1.8 mL of the RPMI-1640

medium. The concentration were 0.390-200 mg/mL. Controls

with medium without antifungal samples were used in the test.



To compare the results with standard, ketoconazole was used.

Tubes were defined as the lowest concentration which did not

yield visual growth. All experiments were performed in

triplicate.

RESULTS AND DISCUSSION

The MICs values concerning in vitro antifungal activities

of the extracts are presented in Table-1. The MIC results for

the ethanol extracts of leaf, rootstock and the combinations

ranged from 3.12-25.00, 6.25-25.00 and 1.56-12.50 mg/mL,

respectively and showed that susceptibility of the extracts

varied from one fungal strain to another. Comparing the results

with those of the antifungal agent ketoconazole used as a

reference, it was noted that the combination of the plant extracts

(both leaves and rootstock) was stronger antifungal activity

than the others. Candida tropicalis with the MIC value 1.56

mg/mL is more susceptible than other fungi, followed by

Candida albicans, C. guilliermondii and Cyrptococcus

neoformans with the same MIC value 3.12 mg/mL. Candida

glabrata and Cyryptococcus laurentii have susceptible to the

extract at MIC of 6.25 mg/mL. The highest MICs of the extract

were 12.5 mg/mL against Candida krusei and Candida

parapsilosis. Notably, as compared to standard antifungal

antibiotic ketoconazole, the combine extracts have a strong

antifungal effect against Candida tropicalis and C. guilliermondii.

TABLE-1 

MINUMUM INHIBITORY CONCENTRATION OF THE 
ETHANOL LEAF AND ROOTSTOCK EXTRACTS 

Minimum inhibitory concentration (MIC) 

Microorganisms Leaf 
(mg/mL) 

Rootstock 
(mg/mL) 

Leaf and 
rootstock 
(mg/mL) 

Ketoconazole 
(µg/mL) 

Candida 
albicans 

6.25 12.50 3.12 0.25 

Candida 
tropicalis 

3.12 6.25 1.56 4.00 

Candida 
guilliermondii 

6.25 6.25 3.12 5.00 

Candida krusei 25.00 25.00 12.50 4.00 

Candida 
glabrata 

12.50 25.00 6.25 2.00 

Candida 
parapsilosis 

25.00 25.00 12.50 2.00 

Cryptococcus 
neoformans 

6.25 12.50 3.12 0.25 

Cryptococcus 
laurentii 

12.50 25.00 6.25 4.00 

 

In a previous study, ethanol was observed as the best

solvent for extracting antimicrobial substances7. The result in

this study with ethanol is similar to those reported in the

mentioned study. It is important to keep in mind that the

concentration of extract used in the test may be correlated

with a high activity of its chemical components.

Fungi used in this study were chosen primarily on the

basis of their importance as opportunistic pathogens of

humans. According to findings from the National Infection

Surveillance System (NNIS), 61 % of reported nosocomial

fungal infections were due to Candida albicans, followed by

other Candida spp. and Cyrptococcus spp.8.

Ballota species have been used in Turkish folk medicine

as antiulcer, antispasmodic, diuretic choleretic, antihaemorrhoidal

and sedative agent9,10. Ballota nigra subsp. anatolica and

Ballota larendana have antidepressant activity9. Another study

reported that Ballota acetabulosa is used for the treatment of

hemorrhoids as infusion in folk medicine11. The methanol

extracts of Ballota pseudodictamnus and Ballota acetabulosa

have been reported to have antioxidant activities12. The anti-

microbial activities of ethanol extracts of 16 Ballota species

growing in Turkey were studied. The ethanolic extracts were

tested in vitro against gram-negative strains (Escherichia coli,

Pseudomonas aeruginosa) and gram-positive strains (Staphylo-

coccus aureus, Bacillus subtilis) and the yeast cultures (Candida

albicans, Candida glabrata, Candida krusei) by the agar diffusion

method. Among Ballota species studied, Ballota acetobulosa

has a strong antibacterial activity against bacterial strains. In

addition, the extracts have antifungal activity against C. albicans,

C. glabrata and C. krusei, with inhibition zones varied from

12, 13 and 12 mm, respectively13. Besides, ethanol extracts of

some Ballota species were tested against four different List-

eria isolates (Listeria monocytogenes, L. ivanovii, L. innocua

and L. murrayi) by the agar diffusion method. Among Ballota

species studied, Ballota acetabulosa have a strong antilisterial

effects against all Listeria species except for L. innocua14.

Flavonoids and phenylpranoids have been reported to exist

in some Ballota species such as Ballota acetabulosa, B. foetida,

B. hirsuta and B. nigra11,15-19. Flavonoids may be responsible

for their antibacterial activity20. The result indicated that Ballota

acetabulosa possessed significant activity against both bacteria

and yeast cultures. This activity may be indicative of the presence

of metabolic toxins or the mentioned plant compounds. So,

this plant extracts should be analyzed further, as it might provide

a new compound effective against pathogens.

Fungi used in this study were chosen primary on the basis

of their importance as opportunistic pathogens of humans.

Accordance of the findings from National Nosocomial Infection

Surveillance System (NNIS), 61 % of reported nosocomial

fungal infections were due to Candida albicans, followed by

other Candida spp. and Cryptococcus spp.21. Candida albicans,

while naturally occurring in the intestinal flora, can cause oral

thrush and systematic infections. Cryptococcus neoformans

causes cryptococcosis, an opportunistic infection of the lungs

especially in AIDS patients.

This study provides data on the antifungal properties of

the extract obtained from B. acetabulosa against some clini-

cally relevant fungi such as Candida and Cryptococcus species

that could be able to studies for therapeutically useful. These

extracts may be applied clinically for fungal infections, especially

against Cryptococcosis and Candidiasis.
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