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ABSTRACT 
Because of proven effects of resistant bacteria specially in the case of urinary tract infection 
on the outcome of pregnancy (preterm delivery, prematurity,…), investigation for new and 
harmless antibacterial agents with herbal base seems necessary. The aim of the present 
study was to investigate the antibacterial activity of alcoholic extract of cranberry( 
Vaccinium macrocarpon) against resistant Staphylococcus aureus strains isolated from 
pregnant women who reffered to Urmia central heigien center laboratory during 
pregnancy . Preparation of cranberry extract was done with 96% ethanol. The extract was 
screened against antibiotic resistant Staphylococcus aureus strains isolated from urine of 
pregnant women by micro dilution method. The results of research indicated that 
cranberry extract had minimum inhibitory concentration ranging from 8- 32 mg/ml 
against antibiotic resistant Staphylococcus aureus strains. Beside that minimum 
bactericidal concentration range was 16-64 mg/ml. Conclusion: Cranberry extract has 
antibacterial effects on Staphylococcs aureus strains at high concentrations and because of 
limitations for chemical medications during pregnancy, practicing such herbal plants seems 
safe and helpful. 
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INTRODUCTION 

 

S.aureus is a potentially pathogenic bacterium and can cause a variety of diseases ranging from mild 

infection of skin to serious conditions like bacteremia, necrotising pneumonia ,wound infections and abscesses 

after surgery procedures. First strains of S.aureus that were resistant to penicillin were isolated in 1942, in 

hospitals and community respectively (Lowy, F.D., 2003). After that, because of ability of adaptation to the 

selective pressure of antibiotics prescribed, S.aureus have become increasingly resistant to wide variety of 

antibiotics in the treatment era (Deurenberg, R.H., et al., 2007). Evaluations have shown that 25-30% of persons 

in different populations, are nose carriers of S.aureus that in most situations can act as the origin of consequent 

infections (Kluytmans, J., et al., 1997). Increasing rate of resistant strains like MRSA is one of the major 

problems worldwide and cause a decrease in effectiveness of antibiotics currently used (Tiemersma, E.W., et al., 

2004). Recently, herbal medicines have been used as harmless alternatives for currently used uneffective 

antibacterial agents in developing countries (Prabuseenivasan, S., et al., 2006). Cranberry fruit (in the Ericaceae 

family, genus vaccinium) is found usually as juice (recently capsule, gelatinized products) and has the major 

role in preventing urinary tract infections. This effect has reported in Hisano et al study (Hisano, M., et al., 

2012). Beside that, Diarra et al in a study showed that cranberry has synergism effect when prescribed with β- 

lactamase producing β- lactam antibiotics. Chemical compounds such as anthocyanidins, proanthocyanidins, 
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flavonoids, polyphenolic acids, fructose, vitamin C, triterpinoids and catechins have been extracted from its fruit 

(Diarra, M.S., et al., 2013). In a study conducted in the USA, the cranberry extract inhibited the growth of Gram 

positive bacteria (Staphylococcus spp.) but not Gram negative species (E. coli), the extract also inhibited biofilm 

formation by the Gram positive bacteria (LaPlante, K.L., et al., 2012). Because of preventing effect of cranberry 

in the case of urinary tract infection and other situations like cardiovascular disease (McKay, D.L. and J.B. 

Blumberg, 2007), in present study, alcoholic extract of cranberry was prepared and antibacterial activity of the 

compound was assessed by determining MIC and MBC values against S.aureus strains isolated from the urine 

sample of pregnant women by broth micro dilution method. 

 

MATERIALS AND METHODS 

 

Study subjects: 

Clinical (urine) samples were obtained from pregnant women who referred to central microbiology 

laboratory for screening of infection in this group of women in Urmia, Iran. The collection was done during 6 

months from winter 2013 to spring 2014. Some of these women were symptomatic but others had not any 

symptom. 

 

Culture and identification: 

All urine samples were cultured on Blood agar and Eosine Methylene Blue agar (EMB) media. Routine 

microbiological and biochemical procedures like gram stain, catalase, growth on mannitol salt agar medium, 

coagulase, sensitivity to Novobiocin disk was done for identification. Standard strain of S.aureus (ATCC25923) 

was used for confirmation of suspected S.aureus isolates. 

 

Antibacterial susceptibility testing: 

Antimicrobial susceptibility assay was done by disk diffusion method on Mueller-Hinton agar, according to 

the guidelines of the Clinical and Laboratory Standards Institute (CLSI) (Performance). The following 

antimicrobial agents were used: cefixime (5µg), gentamicin(10µg), trimethoprim/sulfamethoxazole (25 µg) 

ampicillin(25µg), amikacin (30), nitroforantoin(300µg) and ciprofloxacin (30µg) (Mast Group Ltd., Merseyside, 

U.K. ). The resistant strains to cefixime, co- trimoxazole and ampicillin were selected and stored in TSA 

medium with glycerol until future use. 

 

Preparation of alcoholic extract: 

Cranberry fruits were purchased from retail markets in Urmia, Iran. 100 g of the fruit was air-dried after 

washing. Powder of dried fruit after griding, was macerated with 500ml ethanol(96%) on a rotatory shaker for 

72h. After filtration and centrifugation, evaporation process was done at room temperature for 48-72h in 

incubator 50
ο
 C. The last process was done for seperation of alcohol. The resulted dried alcoholic extract was 

stored at 4 
ο
 C and kept in the dark place for future experiments 

 

Preparation of bacterial suspension: 

A total of 25 S.aureus isolates from urine samples of pregnant women were selected. Fresh bacterial 

isolates were incubated into the broth medium were used to prepare suspension according to 0.5 Mac- Farland 

standard. The solution then was diluted (1:100) for using in MIC and MBC assays 

 

MIC and MBC assay: 

The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) values of 

alcoholic extract was done for bacteria isolates in micro plate wells. Cranberry extract was dissolved in dimethyl 

sulfoxide (DMSO 10%) then, sterilization was done with filtration. The stock solution was prepared with 

dilution to the highest concentration (1280mg/ml), after that serial dilutions(two fold) made in a concentration 

range from 640-4mg/ml in Muller Hinton Broth. Minimum inhibitory concentration values of extract against 

bacterial strains was determined by micro-well dilution method. After that,160µl of Muller Hinton Broth 

dispensed into each well. Then , 20µl of the inoculum was added into each well. A 20µl aliquot of extract ( 

640mg/ml) was added into the first wells. Then, 20µl from each dilution that serially prepared was transferred 

into each wells. To the negative control well, 180µl of Muller Hinton Broth and 20 µl inoculum was added 

without any extract. In contrast to the negative control, in the positive control 180 µl of MHB medium with 

extract and without bacterial suspension was added. Beside that, we used an antibiotic that except one strain, the 

remaining 24 isolates were sensitive to it in the same time.The plates mixed on a shaker after covering 

adequately. Incubation was done for 24h. Turbidity that presents the bacterial growth, was assayed by 

absorption at 600nm using micro plate reader and confirmation was done by plating 10µl of sequential dilutions 

after and before clear plate onto blood agar medium 
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The MIC and MBC were defined as the lowest concentration at which the growth inhibition and 

bactericidal effects occur, respectively. 

 

Results: 

In assessment of urine cultures, from 212 positive cultures, 70 (33%) were Staphylococcus.Sp and S.aureus 

frequency was 11.36% . 

In the present study, the antibacterial activity of the alcoholic extract of cranberry against S.aureus isolated 

from urine samples of pregnant women was determined. The results are summarized in table 1. 

 
Table 1: the MIC & MBC values of cranberry extract against S.aureusisolates(mg/ml) 

Staphylococcus aureus MIC MBC 

S1 16 32 

S2 16 32 

S3 R R 

S4 8 16 

S5 32 64 

S6 8 16 

S7 32 64 

S8 32 64 

S9 32 64 

S10 32 64 

S11 32 64 

S12 32 64 

S13 32 64 

S14 8 16 

S15 32 64 

S16 32 64 

S17 32 64 

S18 32 64 

S19 16 32 

S20 32 64 

S21 32 64 

S22 16 32 

S23 32 64 

S24 32 64 

S25 16 32 

 

In the current study, the MIC value was between 8- 32mg/ml and MIC value in 16(64%) of S.aureus strains 

was 32mg/ml. 

According to the MIC results, the growth of each resistant staphylococci strains was inhibited at different 

concentrations of extract. MIC for 3 strains was: 8mg/ml, for 5 strains was : 16mg/ml and 16 strains had MIC 

value of 32mg/ml. Among 25 strains of S.aureus was evaluated, only one strain was resistant to all 

concentrations of cranberry extract (figure 1).  

 

 
Fig. 1: The MIC values of cranbery extract agins S.aureus isolates. 

 

The extract had the bactericidal effects in various concentrations from 16- 64mg/ml and 16( 64%) of 

isolates had MBC value of 64mg/ml (figure2). 
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Fig. 2: The MBC values of cranbery extract agins S.aureus isolates. (mg/ml ) 

 

Discussion: 

There are various researches about herbal plants specially cranberry in prevention and treatment of UTI. 

Although cranberry is a native plant specially in north and northwest of Iran, there is scanty information about 

benefits of this herbal plant in pregnant women with UTI. Obviousely, chemical antibiotics have limitation of 

usage in this group of women. In the current study, the antibacterial activity (MIC and MBC) of cranberry 

extract on S.aureus isolated from urine of pregnant women was assessed. In the present study, ethanol extract of 

cranberry inhibited the growth of isolates and killed the test bacteria at varying concentrations. Another study 

conducted by Rahbar et al showed that the cranberry extract has growth inhibitory effect on uropathogens 

including S,aureus (Rahbar M. and K. Diba, 2010). In another research has been showed that biofilm formation 

on epithelial cells of urinary tract system was reduced by using the cranberry extract (Jass, J. and G. Reid, 

2009). There are many clinical trials regarding effectiveness of cranberry in treatment of urinary tract infections. 

In a randomized controlled study (cases of recurrent UTIs), UTI preventing power of cranberry juice(50mg/day) 

was significant in comparison to control group (Ferrara, P., et al., 2009). The reasons for usefulness of cranberry 

products was thought to be FC111 fraction that effects on peptidoglycan and combination of β- lactam 

antibiotics and FC111 has revealed a synergistic effect against S.aureus (Diarra, M.S., et al., 2013). Other 

studies have been conducted to evaluate adherence of cranberry to the epithelial cells of urinary tract and 

identified that the acidic environment in urine when usage of cranberry juice, prevents adherence of E.coli to the 

epithelial cells of urinary tract system but because S.aurus has no fimbriae for attachment, this mechanism of 

action for cranberry against these bacteria is not clearly understood (Hisano, M., et al., 2012). A recent research 

showed that the regular consumption of cranberry juice can be effective in UTI cases with multiresistant 

bacteria (Diarra, M.S., et al., 2013). 

 

Conclusion: 

As a conclusion, cranberry extract has notable inhibitory and bactericidal effect against resistant bacteria 

like S.aureus in pregnant women. Furthure studies will be needed to investigate safety of cranberry and the 

products of this fruit in regular consumption as a synergism with chemical antibiotics in treatment of UTI. 
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