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ABSTRACT

Background: The aim of the present study was to investigatepttevalence of resistance rate in Helicobacter
pylori against commonly used antibiotics includingtracycline, metronidazole, clarithromycin, amalkic,
ciprofloxacin, nitrofurantoin, erythromycin and aifnpin in Iranian patientsMethods. H. pylori isolates were
obtained from gastric biopsies from patients referfor upper gastrointestinal endoscopy at EmanaRespital
of Tabriz. H. pylori was identified based on gratairing and biochemical tests (catalase, oxidase] arease
activity). All positive cultures were tested fortiamicrobial susceptibility by used of disk agarfd#ion for all
antibiotics and Etest method for tetracycline anetnmnidazole Results: One hundred and four H. pylori isolates
were obtained from 322 patients, mean age 39 +Efsyel45 were women and 177 were men. The prewaleic
resistance of H. pylori isolates were 10.6% fordeycline, 77.9% for metronidazole, 15.4% for daromycin,
22.1% for amoxicillin, 39.4% for ciprofloxacin, 4@ for nitrofurantoin, 24% for erythromycin and 26&w9for
rifampin by used of disk agar diffusio@onclusions: The prevalence of H. pylori antibiotic resistante
metronidazole was high, while resistance to tetciing was low in this area. There was an increadirend in
antibiotics clarithromycin, metronidazole and cifloxacin. Therefore, surveillance of antibiotic saptibility test
for H. pylori is essential.
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INTRODUCTION

Helicobacter pyloriis a spiral bacterium which lives in the environinefithe human stomach. The associatiohi of
pylori infection with chronic gastritis, peptic ulcersdagastric lymphoma and adenocarcinoma of the badly a
antrum of the stomach is recognized worldwidbis bacteriumis a Class | human carcinogen according to the
World Health Organization and infection occurs ménequently in developing countries than in indiadized
countrieswhere up to 10% of children and 80% of adults camehlaboratory evidence of &h pylori infection
usually without having symptoms (1)Eradication ofH. pylori prevents peptic ulcer recurrence and may also
decrease therevalence of gastric cancer in high-risk populati@2). Over time, the success rates of eradication
therapy have fallen as the prevalence of antibimgistantH. pylori has increased. Eradication treatmentof
pylori infection usually consists of various combinaticmsadruple therapy’ of tetracycline, metronidazddesmuth
citrate and a proton pump inhibitor is employedaasecond-line after failure of initial ‘triple tregy’ treatment
(typically amoxicillin or metronidazole together twi clarithromycin, and a proton pump inhibitor) .(3Jhe
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combination of two antibiotics can increase thecsss of eradication therapy and decrease the padgsdf
secondary antibiotic resistance (4). Such duglletror quadruple treatments have been found to dre mffective
than administering one antibiotic alone.

Antibiotic resistance iH. pylori is the major cause of eradication failure. Growiegistance often parallels the
patterns of antibiotic consumption, and may aceaydb geographical region (5). Resistance to méateaole is
common in developing countries, leading to veryfrent failure of metronidazole-based antiPylori therapy (2)
besides, Worldwide tetracycline resistanceHn pylori remains relatively uncommon. However, evidence has
emerged of increasing resistance in regions wietradycline is more widely used I pylori therapy.

For example, reported resistance levels were 5.3¢mea, 58.8% in China, 3.3% in Bulgaria and 99%Biazil (3).
Therefore, it is important to know about the amtilui resistance pattern of lochl. pylori strains (6) and the
resistance rates of isolates to antibiotics comgnoskd in the treatment. The aim of this study teaassess the
susceptibility of clinicaH. pylori isolated from gastric biopsies of patients witheulto antibiotics commonly used
in therapeutic procedures in east Azerbaijan, Bad to evaluate minimum inhibitory concentratioMis) of
metronidazole and tetracycline by use of the Etast] to find the best antibiotic therapy procedfoe the
eradication oH. pyloriinfections in our region.

MATERIALSAND METHODS

1 Clinical specimens

A total of 104 clinical isolates dfl. pylori, 47 (45.2%) from female and 57 (54.8%) from malBgmas (sex ratio
F/M: 0.82); the average age was 39 +17 years wetaireed from December 2011 to November 2012 inegeast
Azerbaijan, Iran and was included in this study.

H. pylori isolates were cultured from gastric biopsies itfrom the antrum or the corpus) of patients who
underwent a diagnostic gastroduodenoscopy, at ERera Hospitals in Tabriz. Isolates were from pasienith
gastritis, duodenal ulcer, peptic ulcer, and gassophageal reflux disease. At least 1 week befaleseopy the
patients had not received antimicrobial agents. ferimens were transported to the laboratory uarBtmedium
(Merck, Germany) instantly (Max 4h). Biopsy samplesre gently homogenized and cultured on Brucejjar a
(Pronadisa, Spain) containing 5-10 % sheep bloaddaatibiotics supplement (vancomycin 6 pg/ml, antgticin B

2.5 pg/ml and trimethoprim 20 pg/ml). Cultures wéept in a microaerophilic atmosphere (Anoxomat;rivia
Lichtenvoorde, The Netherlands; O2 5 %, CO2 8%,8%), at 37 °C and high humidity, for 5-7 days. Afte
incubation the plates were examined for growth emdll rounded colonies subculture to obtain a puteire.

2. ldentification of H. pylori isolates
H. pylori isolates were identified by colonial morphologlyacacteristic spiral morphology on Gram stainingj a
positive findings for catalase, urease and oxidests.

3. Antimicrobial susceptibility testing

Suspensions ofl.pylori (3-day-old) cultures were adjusted to a McFarlatahdard no. 4 as the inoculums on
Mueller Hinton agar plates were supplemented with Sheep blood then the disks of different antibso{Mast,
UK) including nitrofurantoin (300 pg), tetracyclinB0 ug), clarithromycin (15 pg), ciprofloxacin (5g)pt
erythromycin (15 pg), amoxicillin (25 pg), rifampfs pg), and metronidazole (5 pg) were placed erpthates and
were incubated for 72 h then examined for inhilbitmpnes which were measured in millimeters. Theegoof
inhibition were interpreted by according previouadges (7, 8). In our studid. pylori ATCC 26695 was the
reference strain as quality control.

4. Determination of MIC by E-test

Plates containing Mueller-Hinton agar supplementgth 5% sheep blood were used for the E test method
(Epsilometer test; Biomeriux, Solna, Sweden). ThesEstrips were concentrations ranging from 0.G1&56
pg/ml. The agar plates were inoculated by prepamdluent swabbing of the surface with adjusted uhanos
suspensions (McFarland no. 4). Etest strips wemieap onto the surface of each agar plate and iteab at
microaerophilic conditions for 3 days. According fyblished studies, strains were considered astassiwhen the
MIC was > 8 mg/l for Metronidazole, ardl mg/l for tetracycline (6, 9).
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RESULTS

In this study from the total of 322 biopsies sarsplE4H. pylori were isolated (32.29 %), which 57 (54.8 %) were
from males and 47 (45.2 %) from females (sex fsiiB: 0.82). The antimicrobial susceptibility tessults of alH.
pylori isolates are presented in Table 1.

Table 1: Pattern of 104 H. pylori isolatesresistance to different antibiotics by disk-diffusion method according to gender.

patients | Tet (%) Mz (%) Cl (%) Am (%) Cip (%) Nio) | E (%) Rif (%)
Male 7(63.7) | 37(45.7) 5(31.2) 12(52p) 21(51.24(80) | 12(48)] 15(53.6
Female | 4(36.3)| 44(54.3) 11(68.8) 11(47\8) Xg¥| 1(20) 13(52) 13 (46.4)
Total 11 (10.6)] 81(77.9] 16(154) 23(221) 4943[ 5(4.8) | 25(24) 28(26.9
Tet (Tetracycline), Mz (metronidazole), CI (clargmycin), Am (amoxicillin), Cip (ciprofloxacin),
Nit (nitrofurantoin), E (erythromycin), Rif (rifanmp)

In this study the range of MIC (ug/ml) Bif. pylori isolates for tetracycline and metronidazole wefd 6 to 1.5 and
0.016 to 256 pg/ml respectively. When the tetrdogcMIC for the 104 isolates were measured by tdsheoEtest,
8 (7.7 %) of the isolates were found to be reststamwever, when tested by disk diffusion, 11 (%0)&trains were
found to be resistant to clarithromycin. Table ®wh the bimodal distribution of metronidazole aettacycline
MICs for H. pylori isolates.

Table 2. Comparison of disk diffusion and Etest resultsin tetracycline and metronidazole.

Etest Disk diffusion
MIC(pg/ml) Isolates (%) Isolates (%)
Antibiotics Range Sensitive|  Resistan¢e Sensitive  Resistance
Tetracycline 0.016-1.5 97(93) 8(7.7) 94(90.38) 11(10.6
Metronidazole | 0.016-256 23(22.12) 81(77.88 23(22.12) 81(77.88)

Out of 104H. pylori isolates, five isolates were resistance to mediemole/tetracycline by Etest method and eight
isolates were resistance by disk diffusion simdtarsly. Also twenty eight (27%) isolates were stsice to two
antibiotics and ten isolates (9.61 %) were restsi@arfiour antibiotics and 4 isolates (3.85 %) wezsistant to five
antibiotics and 1 (0.96%) isolates was resistamidoe than 5 antibiotics.

DISCUSSION

Failure of therapy foH. pylori infection has been related to poor compliance \lih treatment regimen and
development of antibiotic resistance. The antib®tnost widely used in the treatmentbfpylori infection include
metronidazole, clarithromycin, amoxycillin and tetycline (10). Over the last few years, many pagesm
different parts of the world dealing with antimibral resistance rates K. pylori have been published. Comparing
the results from different studies can be difficakk in many instances a different methodologylieges used. Some
articles do not clarify whether the reported numsheflect primary resistance or not (11).

In this study, the same of previous study (12)jstaace rate of metronidazole was high (77.9 %)s Tigh
prevalence ofH. pylori resistance to this antibiotic has been reportedhfour country and some other Asian
countries (13-15) which may be related to the higilize of this antibiotic in these countries (1But metronidazole
resistance is uncommon in developed countries ABp our results revealed that metronidazole taste was
more prevalent in females than in males. Similaults were reported by Fallakt al. (17) from Tehran. They
observed resistance to metronidazole in female$o)Sthan males (46%). Metronidazole resistance sgaftiem
<10% to >80% in different geographical regions (18)

Our present data indicate a clarithromycin, mettazmole and ciprofloxacin resistance of 15.4%, % #&hd 39.4%
for 2012, respectively. While resistance rateslies antibiotics were reported 14.3%, 76.8% and 388&pectively,
in previous study from this area (12). Therefdnés tstudy was showed that the resistance of ctaritlcin,

metronidazole and ciprofloxacin in compared witleypous study in this area (12) was increased, wbiler

antibiotics in contrast.

There have been reports of 7% tetracycline resistan Brazil (19), 4.9% in Japan and 6.7% in Ko(2@),
accordingly, the result of our study are agredmséth these studies. Also this correlates welhwtie reported rate
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of resistance of 5.9% in the worldwide multicergardy (21). In our study, like the studies thaténé@een done in
worldwide, the prevalence of tetracycline resiseafor H. pylori is very low, and the most isolates have MICs from
0.016 to 0.125 pg/ml with maximum MIC of tetracydifor our resistance isolates were 1.5 pg/ml.uincountry,
according to three previous studies, rate of rastst reported 3%, 0% and 9% for tetracycline, 48%%5% and
73.4% for metronidazole and also 2.4%, 16.7% an% 30r clarithromycin and 20%, 1.6% and 6.8% for
amoxicillin (4, 13, 22). In most cases results ageeement with our results. Our results revediatl resistant rate
to clarithromycin, metronidazole and erythromycm females more than males, while about other aniidsi
resistant rate in contrast. In our study, correlatbetween disk-diffusion method and Etest resulis good, as
Mishra et al.(6) were reported same results withTie disk diffusion test is cheap than the E-tasy is simple
method for testingd. pylori susceptibility to antimicrobial agents.

In conclusion the basis of our findings, metron@azhould not be used therapeutically among patienfirst line
therapy. Clarithromycin should be the first chometibiotic and tetracycline should replace amobitiin the
eradication treatment dfl. pylori. Considering the increasing resistance rate in n@untries, monitoring of
susceptibility ofH. pylori to antibiotics appears to be necessary in thecehof effective therapy in order to
eradicateH. pylori infectious and to optimized the regime in castedtment failure.

Acknowledgments
We would likes to thanks the staff of hospitals amdrobiology laboratories for their help in conting this study.
This article was written based on a dataset of PleBis, registered in Oloom Tahghighat Tehran Usitye

REFERENCE LIST

[1] R. Ghotaslou, M. Milani, MT. Akhi, MR. Nahaed. Hasani, MS. Hejazilnfection Chemotherap012

DOI 10.1007/s10156-012-0425-4..

[2] Y. Valdez, B. Velapatifio, RH. Gilman, V. Gutieg, C.Lednglinical microbiology 1998,36(9):2784-5.

[3] AJ. Lawson, NC. Elviss, RJ.Owemntimicrobial Chemotherap005, 56(2):282-6.

[4] S. Farshad, A. Alborzi, A. Japoni, R. RanjbidH. Asl, P. Badiee,World journal of gastroenterologyVJG.
2010, 16(45):5746.

[5] M. Torres Debat, G. Pérez Pérez, A. OlivaresfFernandez, K. Raisler, N. Gonzal&gv Esp Enferm Dig
2009,101:757-62.

[6] K. Mishra, S. Srivastava, A. Garg, Burrent microbiology2006, 53(4):329-34.

[7] L. Boyanova, |. Stancheva, Z. Spassova, N. &mate, |. Mitov, R.KoumanovaJournal of medical
microbiology 2000; 49(5):415-8.

[8] J. Yakoob, X. Fan, G. Hu, L. Liu, Z. Zhantpurnal of gastroenterology and hepatolog901,16(9):981-5.

[9] E. Glocker, M. Berning, MM. Gerrits, JG. KusterM. Kist, Antimicrobial agents and chemothera2005,
49(8):3166-70.

[LO]MP. Dore, MS. Osato, G. Realdi, I. Mura, DY.raBam, AR. SepulvedajJournal of Antimicrobial
Chemotherapyl1999, 43(1):47-54.

[L1]AL. Larsen, E. Ragnhildstveit, B. Moayeri, Eliassen, KKAPMIS 2012, Oct 22. doi: 10.1111

[12]M. Milani, R. Ghotaslou, MT. Akhi, MR. NahaeiA. Hasani, MH. Somi, Journal of Infection and
Chemotherapy2012, 1-5.

[13] A. Talebi Bezmin Abadi, AM. Mobarez, T. TagleiaL. Wolfram,Helicobacter 2010, 15(6):505-9.

[14]V. De Francesco, M. Margiotta, A. Zullo, C. $&an, L. Troiani, O. BurattiniAnnals of internal medicine
2006,144(2):94-100.

[15]J. Kohanteb, A. Bazargani, M. Saberi-FirooXi, Mobasser Indian journal of medical microbiology2007,
25(4):374.

[16]A. O'Connor, I. Taneike, A. Nami, N. FitzgtaP. Murphy, B. RyanEuropean journal of gastroenterology &
hepatology 2010, 22(9):1123.

[17] GH. Fallahi, S. Maleknejadhdian journal of pediatrics2007, 74(2):127-30.

[18]JJ. Kim, R. Reddy, M. Lee, JG. Kim, FAK. El&ari, MS. OsatoJournal of Antimicrobial Chemotherapy,
2001, 47(4):459-61.

[19]S. Mendonga, C. Ecclissato, M. Sartori, AP@dGy, RA. Guerzoni, M. Deggerelicobacter 2001, 5(2):79-
83.

[20]DH. Kwon, J. Kim, M. Lee, Y. Yamaoka, M. Kath]. Osato,Antimicrobial agents and chemothera2p00,
44(11):3203-5.

102
Scholars Research Library



Kianoosh Dadashzadeh et al Annals of Biological Research, 2013, 4 (1):99-103

[21]V. De Francesco, F. Giorgio, C. Hassan, G. &%&n_. Vannella, C. Panelld, Gastrointestin Liver Dis
2010,19(4):409-14.

[22]M. Mohammadi, D. Doroud, N. Mohajerani, S. Magat, World Journal of Gastroenterology2005,
11(38):60009.

103
Scholars Research Library



