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A B S T R A C T

It is kno wn that cranberry inhibits the gro wth of Helicobacter pylori (HP). In human stomach,

HP basi cally induces chr onic inflammation by stimulating stomach cells to secrete inter -

leukin (IL)-8 and other inflammatory cytokines, and cause s stomach cancer , etc. The aim 

of this stud y was to in vestigate the inhibiting effects of cranberry on HP gro wth and IL-8 

secretion from stomach cells induce d by HP , using clinically separ ated HP strains. HP 

gr owth in liquid cultu re and on-plate cultu re was evaluated by titration after 2-da y incuba- 

tion and by agar dilu tion technique , re spectiv ely . For IL-8 experiments, MKN-45, a sto mach 

cancer cell line, was incubated with HP for 24 h and IL-8 in the medium was assa yed by

ELISA. Cranberry suppressed gro wth of the bacte ria only in six of the 27 strains. Meanwhi le,

it suppressed IL-8 secretion in all the strains. The results ma y sugg est a possible role of 

cranberr y in pre vention of sto mach cancer by reducing gastric inflammation.

� 2013 Else vier Ltd. All rights reserv ed.

1. Intro duction 

Stomac h cancer has been decre asing, but it still is one of the 

major causes of cancer death in the world and is the most 

popular cancer in Ja pan (‘‘GLOBOC AN 2008 v1.2, Cancer Inci- 

dence and Mortality World wide: IARC CancerBa se No . 10,’’

2010; Malferth einer et al., 2012 ). HP infection is recognized 

to induce chro nic inflammation of stomac h muco sa and 

causes var ious HP-r elated gastric and non-ga stric disor ders,

suc h as pe ptic ulcer , gastric MAL Toma, idiopathic throm boc y- 

topenic purpur a (ITP) and stoma ch cancer (Co ver & Blaser ,

2009; Kim, Ruiz, Carr oll, & Moss, 2011). For tr eatment and 

pre vent ion of suc h diseases, HP era dication and suppr ession 

of chr onic inflammation of stomac h mucosa is a theor eticall y

ideal solutio n and has been sho wn to be effecti ve for tr eating 

pe ptic ulcer diseases (Asaka et al., 2003 ), earl y sta ges of gas- 

tric MAL Toma (Wotherspoo n et al., 1993 ), and ab out half of 

chro nic adult ITP in Japan (Suzuki et al., 2005 ) and other coun- 

tries (Stasi et al., 2009 ). As for stomac h cancer , its relationship 

with HP is clear (Uem ura et al., 2001 ) but the cancer gro ws by

itself even after era dication of HP; ther efore , the role of HP 

era dication has focused on pre ve ntion.

Accor ding to the rece ntly pub lished Maastric ht IV consen -

sus (Malferthein er et al., 2012 ), HP era dication is str ongly 
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recomme nded for redu cing the risk of stomac h cancer de ve l- 

opment. Ther e was, ho weve r, another opinion that HP er adi- 

cation was recomme nded for not all the HP infecte d

indi viduals (Fuccio , Za gari, Minar di, & Bazzol i, 2007 ). In the 

patient s of endoscopi cally tr eated earl y stoma ch cancer ,

who belong to a ver y high risk gro up of stomac h cancer , the 

pre ve ntiv e effects of HP era dication on metac hro nal stomac h

cancer were clearl y sho wn in a randomized contr olled stud y

in Jap an (Fukase et al., 2008 ). Ho weve r, such attempts ag ainst 

the infectants with no cancer histories did not yield decisiv e

results (Wong et al., 2004 ), which is also a refer ence paper to 

the commen t in the consen sus. In spite of the consensus,

HP era dication of all the infected people is actuall y not ve ry 

commo n depen ding on the countries , whic h might be , at least 

partial ly , due to rather va gue results of the paper (Wong et al.,

2004).

The second is antibiotics resistance acquir ed by HP . Re- 

centl y, clarithr om ycin resis tant HP has been report ed to be 

incr easing and era dication failur e of the first line regimen 

(proton-pump inhibitor , amoxicili n and clarithr om ycin) has 

also incre ased in Jap an (Koba ya shi et al., 2007 ), as well as in 

other countries (Meg raud , 2004 ).

The thir d is health econom ics and the health insura nce 

system in Jap an. Although HP era dication in the comm unities 

with high risk for gastric cancer was cost-effecti ve as de- 

scribed in the Maastric ht IV consen sus, the costs for the na- 

tional HP era dication proj ects were mu ch at least tempor ary .

A common tr end among de vel oped countries , populatio n of 

older people has incre ased and medical expense s ha ve in- 

cr eased accor dingl y, making the nation econom ically worse 

off. HP era dication of all the infectants is a hea vy medical ex- 

pense , which might be difficult in suc h a situation , especiall y

after the greate r East-J apan Earthquake disaster . Further -

mor e, the Jap anese medical insura nce system curr entl y limits 

co ve ra ge of HP er adications to se ve ral disor ders excluding 

chro nic gastritis, and ab olishmen t of the limitation in the 

near futur e seems unlikel y.

One possib le solution for the prob lems is anti-HP natur al 

food pro ducts suc h as br occoli spr outs (Galan, Kishan, & Silv- 

erman, 2004), gr een tea (Stoico v, Saffar i, & Houghto n, 2009 ),

yogurt containing Lactoba cillus (Sakamoto et al., 2001; Ushiy- 

ama et al., 2003) and cr anberr y (Vaccinium macro carpon )

(Matsushima et al., 2008; Xiao & Shi, 2003; Zhang et al.,

2005), and studies on such functio nal food pro ducts might 

be clues for ne w drugs ag ainst HP . We ha ve alr ead y report ed 

gro wth-inh ibiting action of cran berr y on HP standar d str ains 

(Matsushima et al., 2008 ), but we could not determin e

whether the anti-HP gro wth effects of cr anberr y genera lly 

holds in differ ed HP stra ins. In this stud y, we tested the ef- 

fects using 27 clinicall y sep ara ted HP str ains.

HP infection essentia lly causes chro nic inflammation in 

the stomac h mu cosa, which is belie ved to cause se ver al gas- 

tric diseases including pep tic ulcer and stomac h cancer 

(Kim et al., 2011 ). Not onl y gr owth inhibition of HP but also 

suppre ssion of gastric inflammation is, ther efor e, another 

possib le tar get for pre ve ntion or tr eatment of HP-r elated dis- 

or ders. The inflammation is mediate d by cytokines secr eted 

from stomac h cells and IL-8 is one of the most important 

mediators (Anderse n, 2007 ). We also tested the inhibiting ef- 

fects of cr anberr y on IL-8 secr etion fro m stoma ch cells using 

the clinicall y sep ara ted stra ins in the stud y.

2. Materials and methods 

2.1. Materials 

Cra nberry extr act po wder (Kikkoman Corpor ation, Toky o, Ja- 

pan) was manu factur ed by mixing cran berr y fruit with hot 

wate r. The cran berr y extr act (Lot No . CRE3006 ) used in the 

stud y containe d 5.4% total polyph enols and 11.2% total or gan- 

ic acids and was kindl y supplied by the manu factur er . Poly- 

phenols in the extr act were analy zed as ag lyco n forms by

BML Inc. (Toky o, Jap an), essentia lly accor ding to the method 

re ported by Sakakibar a, Honda, Naka ga wa, Ashida, and 

Kanaza wa (2003) and the results ar e sho wn in Tab le 1. Cra n- 

berr y juice concent rate was supplied by Nippon Del Monte 

Corpor ation (Toky o, Jap an).

2.2. H. pylori cultur e

As standar d str ains, NCTC 11637 and 11638 were obtained 

from American Type Cultur e Collect ions (Manassas, VA,

Table 1 – Pol yphen ol anal ysis of the cran berry extr act.

Polyph enols Amount (mg/kg sample)

Protocatechuic aci d 286.6 

Vani llic aci d 111.0 

Caffeic aci d 324.2 

Epicatechin 361.9 

Fer ulic acid 126.5 

p-Coumaric acid 848.2 

Quercetin 2179.8 

Myricet in 1072.5 

Detection limit, 0.1 mg/kg sample.

Polyphenols under the detection limits wer e as follo ws; Ga llic aci d; Narin genin; Hesperetin; Apig enin; Eriodictyol; Gala ng in; Chrysin; Luteolin;

Genistein; Daidzein; Glycitein; Fisetin; Kaempferol; o-Couma ric acid; Chlorog enic acid; Scopolet in; Catechin; Ga llocatechin; Epigallocate chin;

Catechin gallate; Epicat echin gallate; Gallo catechin galla te; Epigallocate chingallate; Ellagic aci d; Salic ylic acid; Syring ic acid; Se samol; Vani llin;

Syringaldeh yde; Eug enol; 7- Hydroxy coumarin; p-Hydroxybenzoic acid; a-Resorc ylic acid; b-Resorc ylic acid; c-Resorc ylic acid; Gent isic acid; 2,3- 

Dih ydroxybenzoic aci d; o-A minobenzoic acid; m-Aminobenzoi c aci d; p-Aminobenzoi c acid; The aflavin-3-gallat e; Theaflavi n-3 0-gallate; Thea- 

flavin- 3,3 0-gallate.
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