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ABSTRACT 
 

Aims: To evaluate in vitro antimicrobial potential of 35% reconstituted juice (RJCr) against 
bacterial pathogen related to urinary tract infections (UTIs). 
Place and Duration of Study:  Food and Biotechnology Laboratory, Brazil. 
Study Design: Cranberry juice for in vitro evaluation by agar well diffusion assay and direct in vitro 
assay. 
Methodology: Cranberry fruits were used to produce RJCr pH 3. Five bacterial pathogens were 
tested: Escherichia coli ATCC 35218, Klebsiella pneumoniae ATCC 700603, Enterococcus faecalis 
ATCC 29212, Pseudomonas aeruginosa ATCC 27853 and Proteus mirabilis, an isolate of clinical 
origin. Two methods were used to assess antimicrobial activity. In the agar well diffusion (AWD) 
assay, each pathogen was inoculated on agar plates and the juice was added in wells drilled on 
this agar by incubation at 35°C/24hours. Then, the diameter of the inhibition zone was measured 
(mm). Based on dilutions methods, a direct in vitro assay (DA) was also performed. In test tubes 
4.5 ml of RJCr was added an inoculum of each pathogen for a final concentration of >10

6
 and <10

7
 

CFU.mL-1.The performance was evaluated based on CFU.mL-1 resulting on agar plates (35°C / 24 
hours).  
Results: By using AWD the RJCr inhibited E. coli and the average size of the diameter of inhibition 
halo reached 23.3 mm, that is, greater when compared to the group with Chloramphenicol (11.6 

Short Research Article 



 
 
 
 

Coppini et al.; JSRR, 26(6): 52-58, 2020; Article no.JSRR.58678 
 
 

 
53 

 

mm). However, for the other strains the RJCr was not inhibiting with this method. But, by using DA, 
the action of RJCr was inhibitory for all strains here tested, with an average of 5.1 Log cycles of 
reduction in relation to initial concentration. For E. coli and P. mirabilis the reduction reached six 
Log cycles. 
Conclusion: The inhibitory effect of RJCr was evident to E. coli by both types of inhibitory 
methods, a relevant result since it is the most recurrent microorganism in UTIs. Cranberry juice was 
stronger in inhibiting E. coli than antibiotic chloramphenicol as observed by AWD. Thus, the study 
reinforces the importance of Cranberry, even in the form of juice, in inhibiting E. coli. 
 

 
Keywords: Proanthocyanidins; urinary infection; Vaccinium macrocarpon; antimicrobial methods. 
 

1. INTRODUCTION   
 
Urinary Tract infections (UTIs) are the main 
causes of consultations in medical practice [1]. 
About 150 million ITUs per year are reported 
worldwide [2]. Studies indicate that 48% of 
women, 12% of men and 7% of children will have 
at least one episode of UTI throughout their lives, 
and about 20% of women will have recurrent 
cases [3,4,5]. 
 
The UTIs are classified based on location in the 
urinary tract. As recently pointed by Medina   & 
Castillo-Pino [6]  the  German guidelines 
consider the following main types of UTIs: 
Uncomplicated UTI -  without relevant functional 
or anatomical abnormalities in the urinary tract; 
Acute uncomplicated cystitis - acute symptoms 
involving only the lower urinary tract; 
Uncomplicated acute - acute pyelonephritis with 
symptoms, flank pain, fever; Asymptomatic 
bacteriuria -  positive urine culture in the absence 
of urinary symptoms;  Recurrent uncomplicated 
UTIs - occurrence of 2 or more symptomatic 
episodes in 6 months or 3 or more symptomatic 
episodes in 12 months. 
  
Women are more susceptible to urinary tract 
infection due to the use of contraceptives; 
antimicrobial resistance, menopause, sexual 
intercourse, genetic factors, and because they 
have a shorter urethra [4]. Although more 
common in women, urinary infections increase in 
male sex over 50 years of age and in bedridden 
due to the use of bladder catheterization,  
disease prostatic and the presence of 
comorbidities [7]. 
 
The urinary tract infection occurs when the 
bacteria pass through the urethra, adhere to the 
bladder wall, and proliferate [8]. Adhesion can 
occur through pili or fimbriae, which are 
structures responsible for the adhesion of the 
bacteria to the tissue [9]. 
 

The etiological agents most responsible for UTI 
are bacteria: Escherichia coli, Klebsiella 
pneumonia, Pseudomonas aeruginosa, 
Enterococcus faecalis, Staphylococcus aureus 
and Proteus mirabilis [10,11]. But E. coli is the 
main responsible in 75 to 90% of the cases [12]. 
 

The most used treatment for UTI consists of 
antibiotics, since the discovery of Penicillin in 
1928, they have been used on large scales [13]. 
However, with the technological advances of 
these drugs and their routine use they have 
become a gradual problem for the population, 
causing adverse reactions, gastrointestinal 
problems and resistant bacterial strains that have 
also developed causing morbidity and mortality in 
the population [13,14]. 
 
Cranberry (Vaccinium macrocarpon) belongs to 
the Ericaceae family and is a red colored fruit, 
with a sour taste; it is native to North America, 
grows in acid swamps and humid forests [15]. In 
the past, Cranberry was widely used by Indians 
to treat urinary infections, wounds caused by 
arrows, as a flavoring, antimicrobial for meat, and 
by sailors to prevent scurvy [16,17]. 
 

Cranberry is also known to have several benefits, 
such as: anti-cancer, antiplatelet, protective 
agent against chronic diseases, cardiovascular 
diseases, prevention of urinary infections, gums, 
and stomach ulcers [18,19]. 
 
In 1984, it was discovered that Cranberry 
interferes with the adhesion of bacteria to 
uroepithelial cells, and in 1989 proanthocyanidins 
(PACs) were identified, a compound capable of 
inhibiting the bacterium's adherence to the 
urogenital mucosa [16,20]. 
 

In the composition of Cranberry there is about 
88% water, in addition to other constituents, such 
as vitamin C, organic acid, flavonoids, catechins, 
anthocyanins and PACs and the carbohydrate D 
mannose [21]. 
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PACs are condensed tannins, constituents of 
catechin and epicatechin monomers that they 
can reduce biofilm production, preventing the 
bacterium from adhering to the urogenital 
mucosa and impairing the motility of its flagella 
[22,23]. PACs are well absorbed and when they 
fall into the blood circulation, they start to have 
effects on other parts of the body, functioning as 
anti-adhesion and antioxidant [24]. 
 

Cranberry's inhibitory potential on UTI-related 
pathogenic bacteria has been indicated in 
several studies [20,21,24], but little has been 
said about the use of Cranberry juice to inhibit 
these bacteria. Natural methods are a 
prophylaxis option to be studied, since, with the 
decrease in the use of antimicrobials, they may 
reduce the risk of bacterial resistance. Therefore, 
the aim was to evaluate in vitro antimicrobial 
potential of 35% reconstituted Cranberry juice on 
bacterial pathogens related to urinary tract 
infections (UTIs). 
 

2. MATERIALS AND METHODS     
 

2.1 Cranberry Juice 
 

The dehydrated fruit was commercially obtained 
from a store specializing in natural products from 
Osasco, São Paulo, Brazil. To prepare the juice, 
the fruits were mashed in a power mixer blender 
(400 W) with the addition of sterile distilled water 
to compose a 35% reconstituted juice of 
Cranberry (RJCr) pH 3.0. 
 

2.2 Strains 
 

Four standard bacterial strains ATCC (American 
Type Culture Collection) and one strain of                      
clinical origin were used: Escherichia coli ATCC 
35218, Klebsiella pneumoniae ATCC 700603 
Enterococcus faecalis ATCC 29212, 
Pseudomonas aeruginosa ATCC 27853 Proteus 
mirabilis (clinical origin). 
 

2.2.1 Bacterial culture for testing 
 

For each test, bacterial strains previously stored 
at -20ºC were reactivated using Brain Heart 
Infusion Broth (BHI, HiMedia Laboratories, India), 
incubating at 35ºC for 24 hours. Subsequently, 
the cultures were grown in BHI agar plates or 
BHI broth / 24h at 35ºC before the tests were 
carried out.   
 

2.3 Methods for Assessing Antimicrobial 
Activity 

 

Antimicrobial activity of 35% reconstituted 
Cranberry juice (RJCr) was evaluated using well 

diffusion method on Tryptic Soy Broth - with 1% 
agar-agar -TSA  (standard agar) and a direct in 
vitro assay based on dilution method in which the 
diluent is the inhibiting substance, here the RJCr  
(+ bacterial pathogen). 
 
2.3.1 Agar well diffusion assay 
 
The microorganisms were reactivated in BHI 
broth and incubated at 35ºC/24h. When 
necessary each microorganism was grown on 
standard agar. For each experiment, was used 
the MacFarland 0.5 scale corresponding to 1.5 x 
108 CFU / mL. 
 

Each strain was inoculated in sterile Petri dishes 
and added of TSA. After solidification of the agar, 
wells of about 5mm were drilled, and the 
following substances were added to each well: 
40 µL of RJCr; 40 µL of Chloramphenicol 
solution (30 µg) as a control group 1, and 40 µL 
of 0.85% saline as a control group 2. 
 
The agar plates were prepared in duplicates and 
incubated at 35ºC / 24 h. After 24 h, the 
measurements of the inhibition halos around the 
wells (mm) were recorded, which correspond to 
the inhibition caused by the action of the 35% 
reconstituted Cranberry juice. 
 
2.3.2 Direct in vitro assay with Cranberry 

juice 
 

The direct in vitro assay was realized based on 
direct action of RJCr for each bacterial strain. 
Initially each pathogen was reactivated in BHI 
broth and incubated at 35ºC / 24h. Then the 
samples were taken twice by centrifugation and 
the CFU/mL of each one was later confirmed by 
inoculum in BHI agar plates for 35C / 24 h. Thus, 
in test tubes 4.5 ml of RJCr and an inoculum of 
each strain was added whose final concentration 
was >106 and <107 CFU/mL.  
 

The control group without adding any 
antimicrobials was prepared only in saline 
solution (0.85%) with the same initial bacterial 
concentration. The tubes were incubated in a 
water bath at 30ºC for 3 hours under agitation 
(110 rpm). Aliquots obtained from each test to 
assess the antimicrobial potential were defined 
based on the total number of colonies grown on 
standard agar after 24 hours of incubation at 
35ºC. The logarithmic reduction cycles were also 
registered. 
 

All tests were performed in duplicates with two 
replications. 
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3. RESULTS AND DISCUSSION 
 
3.1 Antimicrobial Activity by Well 

Diffusion Assay 
 
In the first part of this study, each bacterial strain 
was subjected to the well diffusion assay using 
SRCr as an inhibitory agent.  This method is one 
of the most used in practice to assess the 
antimicrobial potential of natural substances [25]. 
The result was obtained by averaging the size of 
the diameter of the inhibition zone in millimeters 
(mm). The mean of inhibition halos for control 1 
with Chloramphenicol was: P. aeruginosa  = 21.4 
mm, E. faecalis = 20.3 mm, E. coli = 11.6, P. 
mirabilis 23.6 mm and for K. pneumoniae = 18.5 
mm. Regarding RJCr, the mean of the halo of 
inhibition for E. coli was 23.3 mm, that is, higher 
than the Chloramphenicol control group (11.6 
mm). For the other strains tested, the RJCr was 
not an inhibitor (Fig. 1). 
 
In the present study, by using agar well diffusion 
assay, E. coli was the only pathogen inhibited. E. 
coli is the most frequent in urinary infections, that 
is, it occurs in 50-60% in adult women [6]. 
Studies have evaluated the antimicrobial activity 
of dehydrated cranberry against multi-resistant 
strains of E. coli based on the well diffusion 
method and found that the phenolic compounds 
present in Cranberry are related to antimicrobial 
action against pathogenic bacteria that cause 
UTIs [26,27].  
 
In a study on the inhibitory potential of             
cranberry extract it was found that the inhibition 
of different E. coli strains was dose dependent 
related to concentration of proanthocyanidins 
[28]. 
 
In a study [29] was analysed human urine after 
consuming products containing type A 
proanthocyanidins, found in Cranberry juice and 
with B-type linkages proanthocyanidins anti-
adhesion activity, found in apple juice, green tea, 
and black chocolate. The anti-adhesion activity 
was verified, suggesting that the presence of 
binding to proanthocyanidins type A is related to 
bacteria inhibition. E. coli has pili and fimbriae 
that are responsible for cell adhesion and genetic 
transmission to other bacteria [9]. According to 
[30] pili 1 is sensitive to D-mannose and 
proanthocyanins present in cranberry and 
fimbriae are inhibited by fructose present in 
several fruits. 
 

A study carried out with 65 women aged 19 to 28 
years evaluated the effectiveness of consuming 
of dried Cranberry juice and it was concluded 
that cranberry fruits are effective in preventing 
UTIs as well as preventing oxidative stress [31]. 
Other authors [32] analysed a cranberry-based 
food supplement using the disk diffusion method, 
showing that it had antimicrobial activity for 
different strains of E. coli. However, another 
study published in 2012 concluded that there 
was still no statistically significant data so that 
Cranberry juice could be used as a preventive for 
UTIs [33]. 
 

3.2 Antimicrobial Activity by Direct in 
vitro Action in 35% Reconstituted 
Juice of Cranberry (RJCr) 

 

The bacterial strains Pseudomonas aeruginosa, 
Enterococcus faecalis, E. coli, Proteus mirabilis 
and Klebsiella pneumoniae were also subjected 
to the direct action of the reconstituted cranberry 
juice. Table 1 shows the direct action of the RJCr 
on bacterial strains whose initial concentration 
was >10

6 
and < 10

7
 CFU/mL. 

 
Regarding the two methods used here to assess 
the antimicrobial activity of Cranberry juice, it 
was found that by using agar well diffusion assay 
the mean of the inhibition halo for E. coli due to  
RJCr was higher (23.3 mm) compared to 
chloramphenicol control group (11.6 mm). 
However, RJCr was not inhibitory for other 
strains. By using direct in vitro assay based on 
dilution methods, the action of RJCr was relevant 
for all strains, especially for E. coli and Proteus 
mirabilis, in which the reduction reached six Log 
cycles. 
 
The results obtained in the present study based 
on the method of direct action of the 
reconstituted juice are similar to that performed 
in vitro by Cesoniene et al. [34], who showed that 
Cranberry extract had antimicrobial activity 
against some Gram positive and Gram negative 
bacteria, including E. coli and Enterococcus 
faecalis. 
 
Based on the literature, Cranberry is a rich 
source of bioactive compounds [22,34,35,36]. 
The methods used here to assess the 
antimicrobial activity of cranberry juice have 
made it possible to reinforce the potential of the 
Cranberry in inhibiting pathogens that are often 
associated with urinary infections.  
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Fig. 1. Antimicrobial inhibition of 35% reconstituted juice of Cranberry (RJCr) against bacterial 
pathogens in agar well diffusion method 

Mean values ± Standard error from each experiment. Negative control 1= saline solution 0.85% 

 
Table 1. Antimicrobial activity of 35% reconstituted juice of Cranberry (RJCr) against bacterial 

pathogens by using direct in vitro assay 
 

Bacterial Load Klebsiella  
pneumoniae 

Proteus 
mirabilis 

Escherichia 
coli 

Enterococcus 
faecalis 

Pseudomonas 
aeruginosa 

Initial concentration 7.9 10⁶ a 4.3 x 10⁶ a 7.3 x 10⁶ a 1.5 x 10⁶ a 4.3 x 10⁶ a 
Final concentration 
CFU/mL after action of 
RJCr 

2.5 x 10 b 0 c 0 c 2.5 x 10 b 2.5 x 10 b 

 * Control 1:  0.85% 
saline solution /no RJCr    

7.0 x10⁶ a  10⁶ a 7.0 x 10⁶ a  10⁶ a  10⁶ a 

** Equal letters do not indicate statistical difference (P = 0.05) 
 

4. CONCLUSION 
 

Cranberry juice at 35% had an inhibitory effect 
on the pathogenic bacteria tested here. It was 
inhibitory, especially for Escherichia coli, the 
most recurrent pathogen in UTI.  
 

Cranberry juice was stronger in inhibiting E. coli 
than antibiotic chloramphenicol as observed by 
well diffusion assay. Thus, the study reinforces 
the importance of Cranberry, even in the form of 
juice, in inhibiting E. coli. 
 

Cranberry juice can be incorporated for a healthy 
diet, so it can contribute to beneficial effects on 
human health. However, further studies must be 
carried out so that Cranberry can be considered 
a prophylactic use for urinary tract infections. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 

REFERENCES 
 

1. Braoios A, Turatti TF, Meredija LCS, 
Campos TRS, Denadai FHM. Urinary tract 
infections in non-hospitalized patients: 
Etiology and antibiotic resistance patterns. 
J. Bras. Patol. Med. Lab.  2009;45(6):449-
456.   
DOI:https://doi.org/10.1590/S1676-
24442009000600003 

2. Chambo Filho A, Camargo AS, Barbosa 
FA, Lopes TF, Motta YR. Study of 
antimicrobial resistance profile of urinary 
tract infections in women attended at a 
tertiary hospital. Rev Bras Clin Med. São 
Paulo. 2013;11(2):102-7. Portuguese. 

3. Focaccia R, Oliveira UBO, Galante VC. 
Tratado de infectologia. São Paulo: 
Atheneu; 2009. 

4. Heilberg IP, Schor N. Heilberg IP, Schor N. 
Abordagem diagnóstica e terapêutica na 

18.5

23.6

11.6

12.3

21.4

0.1

0.1

23.3

0.1

0.1

0

0 10 20 30

Klebsiella pneumoniae

Proteus mirabilis

Escherichia coli

Enterococcus faecalis

Pseudomonas aeruginosa

Control

Diameter (mm) of inhibition halo

B
a
c
te

ri
a
l 

s
tr

a
in

s

RJCr chloramphenicol (30µg)



 
 
 
 

Coppini et al.; JSRR, 26(6): 52-58, 2020; Article no.JSRR.58678 
 
 

 
57 

 

infecção do trato urinário: ITU. Rev. Assoc. 
Med. Bras.  2003;49(1): 09-116.  
DOI:https://doi.org/10.1590/S0104-
42302003000100043 

5. Rebolledo ZA, Hernández OA, Echeverría 
C. Bacterias causantes de infección 
urinaria y factores del huésped en la 
población pediátrica en un hospital de 
cuarto nivel en bogotá-colombia entre el 
año 2006 y 2012. Revista Med. 2016; 
24(1):59-70. 

6. Medina M, Castillo-Pino E. An introduction 
to the epidemiology and burden of urinary 
tract infections. Ther. Adv. Urol. 2019;11: 
1756287219832172.    
DOI: 10.1177/1756287219832172 

7. Roriz-Filho JS, Vilar FC Mota LM, Leal CL, 
Pisi PC. Infecção do trato urinário. 
Medicina. 2010;43(2):118-125. 

8. Kontiokari T, Sundqvist K, Nuutinen M, 
Pokka T, Koskela M, Uhari M. Randomised 
trial of cranberry-lingonberry juice and 
Lactobacillus GG drink for the prevention 
of urinary tract infections in women. 
BMJ. 2001;322(7302)1571. 
DOI: https://doi.org/10.1136/bmj.322.7302.
1571 

9. Vieira Neto OM. Infecção do trato 
urinário.  2003;36:365-369. Portuguese. 
Available:http://revista.fmrp.usp.br/2003/36
n2e4/22%20infeccao_trato_urinario.pdf   

10. Bail L, Ito CAS, Esmerino LA. Infecção do 
trato urinário: Comparação entre o perfil de 
susceptibilidade e a terapia empírica com 
antimicrobianos. Rev. Bras. Anal. Clin. 
2006;38(1):51-56. Portuguese. 

11. Bitencourt JS, Pavanelli MF. Urinary 
infection in patients of public health care of 
Campo Mourão-PR, Brazil: Bacterial 
prevalence and sensitivity profile. J. Bras. 
Patol. Med. Lab. 2014;50(5):346-341.   
DOI:https://doi.org/10.5935/1676-
2444.20140038 

12. Gupta K, Hooton TM, Stamm WE. 
Increasing antimicrobial resistance and the 
management of uncomplicated community-
acquired urinary tract infections. Ann Intern 
Med. 2001;135(1):41-50. 
DOI:10.7326/0003-4819-135-1-
200107030-00012 

13. Bitew A, Molalign T, Chanie M. Species 
distribution and antibiotic susceptibility 
profile of bacterial uropathogens among 
patients complaining urinary tract 
infections. BMC Infect Dis. 2017;17(1):654. 
DOI: 10.1186/s12879-017-2743-8 

14. Silveira GP, Nome F, Gesser JC, Sá MM, 
Terenzi H. Recent achievements to 
combat bacterial resistance. Química 
Nova. 2006;29(4):844-855. Portuguese. 

Available:http://static.sites.sbq.org.br/quimi
canova.sbq.org.br/pdf/Vol29No4_844_36-
DV05276.pdf 

15. Small E. North American cornucopia: Top 
100 indigenous food plants. 1st ed. CRC 
Press; 2013. 

16. Guay DR. Cranberry and urinary tract 
infections. Drugs. 2009;69(7):775-807. 

17. Rocha França ACY, Coutinho VG,   
Spexoto MC. O Consumo do Cranberry no 
tratamento de doenças inflamatórias. 
Ensaios e Ciência. 2014;18(1). 

Portuguese. 

18. Çakmakçı S, Topdaş EF, Kalın P, Han H, 
Şekerci P, Köse, LP, Gülçin İ. Antioxidant 
capacity and functionality of oleaster (E 
laeagnus angustifolia L.) flour and crust in 
a new kind of fruity ice cream. International 
Journal of Food Science & Technology. 
2014;50(2):472-481.  

DOI: https://doi.org/10.1111/ijfs.12637 

19. Elberry AA, Abdel-Naim AB, Abdel-Sattar 
EA, Nagy AA, Mosli HA, Mohamadin AM, 
Ashour OM. Cranberry (Vaccinium 
macrocarpon) protects against 
doxorubicin-induced cardiotoxicity in 
rats. Food and chemical toxicology. 2010; 
48(5):1178-1184. 

20. Wang CH, Fang CC, Chen N, Liu SSH, Yu 
PH, Wu TY, et al. Cranberry-containing 
products for prevention of urinary tract 
infections in susceptible populations: A 
systematic review and meta-analysis of 
randomized controlled trials. Archives of 
Internal Medicine. 2012;172(13):988-996. 

21. Salo J, Uhari M, HelminenM, Korppi M, 
Nieminen T, Pokka T, Kontiokari T. 
Cranberry juice for the prevention of 
recurrences of urinary tract infections in 
children: a randomized placebo-controlled 
trial. Clinical Infectious Diseases. 2012; 
54(3):340-346. 

22. Ulrey RK, Barksdale SM, Zhou W, van 
Hoek ML. Cranberry proanthocyanidins 
have anti-biofilm properties against 
Pseudomonas aeruginosa. BMC 
Complementary and Alternative Medicine. 
2014;14(1):499. 

23. Maisuria VB, Los Santos YL, Tufenkji                 
N, Déziel E. Cranberry-derived 
proanthocyanidins impair virulence and 



 
 
 
 

Coppini et al.; JSRR, 26(6): 52-58, 2020; Article no.JSRR.58678 
 
 

 
58 

 

inhibit quorum sensing of Pseudomonas 
aeruginosa. Sci Rep. 2016;6:30169. 
DOI: 10.1038/srep30169 

24. Rauf A, Imran M, Abu-Izneid T, Iahtisham-
Ul-Haq, Patel S, Pan X, et al. 
Proanthocyanidins: A comprehensive 
review. Biomed Pharmacother. 2019; 
116:108999.  

DOI: 10.1016/j.biopha.2019.108999   

25. Balouiri M, Sadiki M, Ibnsouda SK. 
Methods for in vitro evaluating 
antimicrobial   activity: A review. Journal of 
Pharmaceutical Analysis. 2016;6(2):71-79. 
DOI:https://doi.org/10.1016/j.jpha.2015.11.
005 

26. Bueno LP. Avaliação da capacidade 
antioxidante e antimicrobiana dos 
compostos fenólicos presentes em 
cranberry (Vaccinium macrocarpon) 
desidratada e em medicamento 
fitoterápico usado na prevenção de 
infecções do trato urinário;  2006. 

Available:http://bdm.ufmt.br/bitstream/1/92
3/1/TCC_2018_Laysa%20Pimental%20Bu
eno.pdf. Portuguese. 

Accessed 20 May 2020. 

27. Cabral ISR, Oldoni TLC, Prado A, Bezerra 
RMN Alencar, SMD, Ikegaki M, Rosalen 
PL. Composição fenólica, atividade 
antibacteriana e antioxidante da própolis 
vermelha brasileira. Química Nova. 2009; 
32(6):1523-1527. Portuguese. 

28. Schiavini MS, Gelinski JLN, Locatelli C. 
Costa PA, Vicente, VA.   In vitro inhibition 
of Escherichia coli from women with 
urinary tract infection by cranberry 
hydroalcoholic extract. Revista Fitos. 2019; 
13(4):278-288.  

DOI: 10.32712/2446-4775.2019.792 
29. Howell AB, Reed JD, Krueger CG, 

Winterbottom R, Cunningham DG, Leahy 
M. A-Type Cranberry proanthocyanidins 
and uropathogenic bacterial anti-adhesion 

activity. Fitochemistry. 2005;66(8):281-
2291.  
DOI: 10.1016/j.phytochem.2005.05.022 

30. Hisano M, Bruschini H, Nicodemo AC, 
Srougi M. Cranberries and lower urinary 
tract infection prevention. Clinics. 2012; 
67(6):661-668.  
DOI: 10.6061/clinics/2012(06)18  

31. Valentová K, Stejskal D, Bednář P, 
Vostálová J, Číhalík C, Večeřová R, et al. 
Antioxidant status, and metabolites in urine 
after consumption of dried cranberry juice 
in healthy women: A pilot double-blind 
placebo-controlled trial. Journal of 
Agricultural and Food Chemistry.  2007; 
55(8):3217-3224.  
DOI:  10.1021/jf0636014 

32. Catão RMR, Nunes LE, Viana APP, Rocha 
WRVD, Medeiros ACDD. Atividade 
antibacteriana e efeito interativo in vitro de 
um produto a base de cranberry sobre 
Escherichia coli. Revista de Ciências 
Farmacêuticas Básica e Aplicada. 2015; 
35(4). Portuguese. 

33. Jepson RG, Williams G, Craig JC. 
Cranberries for preventing urinary tract 
infections. Cochrane Database of 
Systematic Reviews. 2012;10.   
DOI: 10.1002/14651858.CD001321.pub5 

34. Česonienė L, Jasutienė I, Šarkinas A. 
Phenolics and anthocyanins in berries of 
European cranberry and their antimicrobial 
activity. Medicina 2009;45(12):992-9. 

35. Côté J, Caillet S, Doyon G, Dussault D, 
Sylvain JF, Lacroix M. Antimicrobial effect 
of cranberry juice and extracts. Food 
Control. 2011;22(8):1413-1418. 

36. Blumberg JB, Camesano TA, Cassidy A, 
Kris-Etherton P, Howell A, Manach C, 
Ostertag LM, Sies H, Skulas-Ray A, Vita 
JA. Cranberries and their bioactive 
constituents in human health. Adv Nutr. 
2013 Nov 6;4(6):618-32.  
DOI: 10.3945/an.113.004473 

_______________________________________________________________________________ 
© 2020 Coppini et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/58678 


