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Abstract 
Objective: Helicobacter pylori (H. pylori) is the most common 

pathogenic bacteria in the stomach. The aim of the current study 

was to explore the effect of oral garlic administration on bacterial 

urease activity inside the stomach and its contribution to the 

treatment of H. pylori infection.    

Materials and Methods: In this clinical trial, 15 patients were 

studied quantitatively with Urease Breath Test (UBT). The 

patients with gastrointestinal symptoms and a positive serum H. 

pylori IgG were enrolled. UBT was performed for each patient in 

three sessions as follows: at the beginning of the study, an initial 

UBT was performed based on which, the positive cases entered the 

study and the negative ones were excluded. Second UBT was done 

three days later in patients who were not receiving any treatment 

and were considered as the control, whereas the third UBT was 

performed three days after  prescribing two medium-sized cloves 

of garlic (3 g) with their meal, twice a day (at noon and in the 

evening).  The collected data were analyzed using ANOVA and 

Bonferroni tests and the significance level was set at p<0.05. 

Results: the mean UBT significantly differed before and after 

treatment with garlic cloves, being significantly lower after garlic 

consumption. No meaningful difference was observed in the mean 

UBT without garlic consumption between the first and second 

steps. 

Conclusion: Raw garlic has anti-bacterial effects against H. pylori 

residing in the stomach and may be prescribed along with routine 

drugs for the treatment of gastric H. pylori infection. 
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Introduction 
Helicobacter pylori (H. pylori) is the 

most common bacterial infection in the 

world and is the most prevalent gastric 

bacterial pathogen in humans 

(Hekmatdoosta et al., 2015). In developed 
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nations, the prevalence of this bacterium is 

20-40% in adults while in developing 

countries the occurrence rate of this 

infection is relatively high; in fact, at the 

age of 20, 70-90% of the population are 

infected (Fennerty, 2005; Suerbaum and 

Michetti, 2002). H. pylori can cause 

chronic and active gastritis mainly 

affecting the antrum or fundus; it colonizes 

in the gastric mucosa and causes gastric 

inflammation in that region without even 

directly attacking the tissue. It is also 

capable of remaining in the area as 

colonized for a long time without any 

specific symptoms (Jabbari Nooghabi and 

jabbariNooghabi, 2008). H. pylori 

infection is associated with gastrointestinal 

diseases such as gastritis, peptic and 

duodenum ulcers, gastric adenocarcinoma, 

Malt lymphoma and non-gastrointestinal 

diseases including 

cardiovascular,thyroidand skin diseases, 

and other disorders such as autoimmune 

disorders, anemia, Guillain-Barré 

syndrome and migraine (Peterson et al., 

2000). 

Various treatment regimens which have 

their own benefits and side effects have 

been used to eliminate H. pylori infection. 

The most common regimen is triple 

therapy. This treatment consists of a 

proton pump inhibitor and two antibiotics, 

amoxicillin and clarithromycin for 7-14 

days (Fuccio et al., 2008). There is also a 

quadruple regimen including omeprazole, 

bismuth and two antibiotics 

(metronidazole and tetracycline) 

prescribed for two weeks (Malfertheiner et 

al., 2000).  

 The biggest challenge regarding the 

eradication of H. pylori infection is the 

patients’ low tolerance for medical 

treatment and the resistance of this 

organism to antibiotics and other 

interventions. Eradication by triple therapy 

in the early studies has shown resistance in 

over 50% of patients for certain strains 

(Fauci et al., 2008), but in recent years, the 

three-drug regimens have shown 

progressive reduction in efficacy (less than 

80% eradication rate). Not only the 

quadruple regimen is very costly but also 

the antibiotics used may cause an 

undesirable taste in the mouth along with 

diarrhea and itching. Moreover, among 

patients who have used metronidazole for 

a long time, seizure and poly-neuropathy 

have been reported. H. pylori can easily 

become resistant to clarithromycin and 

metronidazole; therefore, they cannot be 

prescribed after a single-treatment course 

(Meyer et al., 2002). In addition, Ozturk 

stated that following resistance to 

metronidazole, the efficiency of the 

prescribed treatment would be reduced 

down to 50% (Ozturk, 2008).  

Despite different drug therapies, the 

rate of treatment failure due to resistance is 

around 5- 20%. Even in many cases with a 

completed treatment course, recurrence of 

the disease has been reported (Shoeibi et 

al., 2010). In this respect, the use of herbs 

and herbal medications may be beneficial 

due to theirnumerous medicinal effects. 

Todate, the antimicrobial effects of many 

herbal species (e.g.garlic) on H. pylori 

infection have been studied(Lee et al., 

2003). Garlic has antibiotic, anti-cancer, 

antioxidant and anti-inflammatory 

properties; it can lower blood sugar levels 

and hasprotective effects on the 

cardiovascular system (Arreola et al., 

2015; Hosseini and Hosseinzadeh, 2015; 

Mahdavi-Roshan et al., 2013;  Rios et al., 

2015; Wang et al., 2015). Furthermore, it 

is cheaper than many chemical drugs and 

easily accessible; therefore, it is generally 

better accepted by the patients resulting in 

a higher compliance rate (Bokaeian and 

Bameri, 2013). Several studies have 

assessed and reported the antibacterial 

effects of garlic on different bacteria 

(Sivam, 2001; Hosseini-Jazani et al., 

2007). However, the results of McNulty et 

al. study did not show a significant 

relationship between garlic consumption 

and eradication of H. pylori infection 

(McNulty et al., 2008).  
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Given the high prevalence of 

gastrointestinal diseases in Iran, 

particularly gastric adenocarcinoma and its 

association with H. pylori, and considering 

the resistance of H. pylori infection to 

various treatment regimens, finding an 

appropriate medication for its eradication 

is of crucial importance. In the current 

study we aimed to explore the effect of 

garlic on H. pylori infection by using 

quantitative carbon 14 urease breath test 

(UBT). 

 

 

Materials and Methods 
H. pylori detection techniques 

H. pylori can be detected by several 

methods. Among them, few methods are 

able to quantitatively evaluate the activity 

of intra-mucosal live bacteria. Anti-

H.pylori antibodies do not immediately 

decrease following treatment initiation and 

require eat least a few months. Therefore, 

the immediate level of antibodies in serum 

does not show the success of treatment. 

Endoscopy and biopsy are relatively 

aggressive techniques which cannot assess 

the early effects of treatment easily. Fecal 

antigens also show a lot of diversity. 

Quantitative UBT, on the other hand, can 

assess the early bacteriostatic effects of 

bacteria. By this method, the urease 

activity level of bacteria can be measured 

in a short time period (Count Per Minutes 

(CPM)). 

 

Study design 

In this pre-post-clinical trial, 15 patients 

with H. pylori infection were studied. The 

patients were enrolled by simple sampling. 

All patients who referred to the 

Gastroenterology clinic of Vali-Asr 

Hospital, Birjand, Iran from May 2013 to 

Jan 2014 with complaints of dyspepsia and 

gastrointestinal problems such as 

abdominal pain, loss of appetite, nausea 

and flatulence with a positive H. pylori 

IgG test were asked to participate in the 

study after fully explaining the study 

protocol. A questionnaire consisting of 

demographic data was completed for each 

participant and they were subsequently 

referred to Shafa Laboratory of 

Immunology, Birjand, Iran in order to 

completecarbon-14 urease breath test 

(UBT) for the diagnosis of active H. pylori 

infection. 

The study protocol was approved by the 

Ethics Committee of Birjand University of 

Medical Sciences, Birjand, Iran and an 

informed consent was obtained from each 

participant prior to study entrance. 

 

UBT conditions and performance 

The conditions required for performing 

a quantitative UBT were as follows: 

fasting for at least 6 hours, no antibiotics 

and bismuth consumption during the last4 

weeks, not having used any proton pump 

inhibitors, antacids, and histamine receptor 

blockers (e.g. ranitidine, famotidine and 

cimetidine) at least for a week and not 

smoking since one hour before the test. 

Each patient swallowed a C*14 urea  

capsule with a glass of water in the seated 

position and after 10 minutes they blew 

into a special breathing card; the 

respiratory card was placed in a plastic bag 

with aluminum coverage and was counted 

by a Gamma counter in the least possible 

time frame. In case of positivity of the 

gamma counter, the patient was diagnosed 

with active H. pylori infection and entered 

the study.  

For three days, the patients were banned 

from consuming garlic or any other 

preparations of the alliums family, 

antibiotics and acid-reducing drugs. At the 

end of the three treatment-free days, the 

quantitative UBT count was performed 

once again and recorded as the control. 

Two medium cloves of raw garlic (3 g) 

were then administered toeach patient 

twice a day for 3 days with their daily 

meals. At the end of the 3-day treatment 

course, quantitative UBT counting was 

repeated for the patients, this time 

regarded as the cases. 
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Statistical analysis 

Gamma counter results, expressed as 

Count Per Minute (CPM), were analyzed 

by SPSS statistical software ver. 16 and 

the Kolmogorov-Smirnov test was applied 

to assess the normal distribution of the 

collected data. Since the data were 

normally distributed, intra- group ANOVA 

and Bonferroni tests were used to analyze 

the data at the significance level of p<0.05. 

 

 

Results 
Fifteen patients, 4 (26.66%) male and 

11 (73.33%) female were included in our 

study. The results of the intra-group 

analysis of variance showed that the mean 

UBT was significantly different between 

the cases (difference between the 2nd and 

3rd measurements) and the control 

(difference between the 1st and 2nd 

measurements). Bonferroni test showed 

that the mean CPM in UBT after garlic 

consumption was significantly lower than 

the second test (p <0.005) and no 

significant difference was found between 

the mean CPM in UBT between the 1st 

and 2nd measurements (control) (p= 

0.169) (Figure 1). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Comparison of the mean CPM of C14-

UBT before and after the intervention (CPM: 

Count per Minute) 

 

Discussion 
The results of this study showed that 

consumption of fresh garlic inhibits H. 

pylori activity inside the stomach mucosa 

to a great extent which indicates a 

bacteriostatic effect for garlic; bactericidal 

effects may take place at higher 

concentrations of garlic or following 

longer treatment courses. Various studies 

support the inhibitory effect of garlic on 

the growth of H. pylori (Jonkers et al., 

1999).  

In this context, Cutler and Wilson 

(2004) showed that garlic has a wide range 

of antibacterial activities and is also 

effective against H. pylori infection. Also, 

Ghobeh et al. (2010) reported that 

consumption of 4 gr of garlic powder leads 

to eradication of bacteria in 87% of H. 

pylori positive individuals. However, 

McNulty et al. (2008) study did not reveal 

any association between consumption of 

garlic powder and eradication of H. pylori 

infection.  

Numerous studies have investigated the 

effect of garlic on various bacteria. Tsao et 

al. (2001) studied the effect of garlic oil 

and diallyltrisulfide and diallyltetrasulfide 

on Pseudomonas aeruginosa and showed 

that these elements potentially prevent or 

treat nosocomial infections and infections 

due to antibiotic-resistant strains of 

bacteria. Kazemizadeh et al. (2011) 

studied the effect of garlic extract on 

Enterococcus faecalis whereas Hosseini 

Jazini et al. (2007) studied the effect of 

garlic extract on multidrug-resistant 

Acinetobacter strains. These studies have 

pointed out the broad range of antibacterial 

effects of garlic. 

In vitro administration of garlic extract 

at room temperature prevented the activity 

of gram negative bacteria such as 

Salmonella and E. coli and gram-positive 

bacteria including streptococcus type A 

and anthracis type B. Such inhibitory 

effects of garlic are even more marked 

than those of penicillin as 1mg of allicin is 

as effective as 15 standard units of 

penicillin (Farkhondeh and Aliporyegane., 

2012).  

The main components of 

garlicareorganosulfur (aleinandallicin), 
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organic acids, carbohydrates and vitamins 

and the most important property of garlic, 

which is its antimicrobial effect, is 

attributed to allicin or garlic oil with 162.3 

KD molecular weight. 

Allicin is not naturally present in garlic 

cloves, but it is produced after hydrolysis 

and oxidation of alein. The mechanism(s) 

for the antimicrobial activity of allicin and 

garlic extract have not been yet fully 

investigated; however, a number of 

mechanisms have been suggested in this 

respect. Interference with the function of 

enzymes and proteins containing the 

sulfhydryl group (SH) is one of such 

mechanisms. Allicin irreversibly inhibits 

the SH proteases and NADP-dependent 

alcohol dehydrogenase (Shapoury et al., 

2004). According to Inder and Qiutang 

(2002) study, garlic blocks the activity of 

nuclear factor kappa-light-chain-enhancer 

of activated B cells (NF-κB ).This factor 

increases the expression of inflammatory 

cytokines and is one of the key molecules 

in inflammation and cancer. Activation of 

this nuclear factor is mediated byTLR4 

receptor (Toll-like receptors). TLR4 are 

involved in induction of immune 

responses. Many of these receptors contain 

cysteine in their extracellular and 

cytoplasmic sectors (Iwalokun et al., 

2004).  

In addition, allicin in garlic contains 

compounds called thiosulfinate that can 

interact with cysteine. As a result, allicin 

can react with the cysteine which is in the 

structure of these receptors resulting in the 

inhibition of signaling pathways associated 

with TLR4 on the surface of cellular 

receptors. Allicin prevents the activation of 

NF-κB by inhibiting TLR4 signaling. This 

inhibition is considered as one of the main 

mechanisms via which garlic induced 

itsanti-inflammatory effects (Ghobeh et al., 

2010). 

Furthermore, H. pylori produces Heat 

Shock Proteins (HSP), urease and 

lipopolysaccharidase which are absorbed 

by the stomach epithelial cells. Following 

absorption, they pass through the mucous 

and synthesize inflammatory factors such 

as CRP, IL-8 and TNF-a (Hekmatdoosta et 

al., 2015).  

Iwalokun et al. (2004) findings suggest 

that garlic extract is effective on the 

pathogenesis of toxic bacteria by 

preventing the toxin production. Moreover, 

it has been noted that allicin can reduce H. 

pylori infection by blocking nitrous 

synthesis and scavenging bnitrates and free 

radicals from the body.  

This study had certain limitations; the 

study population was small and the effect 

of garlic was not compared with the 

routine anti-H. pylori regimens. 

 

Acknowledgement 

The authors would like to thank of the 

Vice Chancellor for Research of Birjand 

University of Medical Sciences for their 

approval and financial support of this 

study. 

 

Conflict of interest 

There is no conflict of interests. 

 

 

References 
Aliporyegane M, Tajik H, Zadehashem E, 

Farkhondeh T, Sadighara P, Sabah S. 

2009. Inhibitory Effect of Garlic Extract 

on the Growth of Salmonella 

Typhimurium and Shigella Dysenteric. 

Knowledge and Health, 4: 6-9. 

Arreola R1, Quintero-Fabián S2, López-Roa 

RI3, Flores-Gutiérrez EO4, Reyes-Grajeda 

JP5, Carrera-Quintanar L6, Ortuño-

Sahagún D6. 2015. Immunomodulation 

and anti-inflammatory effects of garlic 

compounds. J Immunol Res, 2015:401630. 

Bokaeian M, Bameri Z. 2013. In Vitro 

Antibacterial Properties of Aqueous Garlic 

Extract (AEG) Against Multidrug-

Resistant Enterococci. Zahedan J Res Med 

Sci, 15:43-49. 

Correa P. 1992. Human gastric carcinogenesis: 

A multistep and multifactorial process. 

First American Cancer Society Award 

Lecture on Cancer Epidemiology and 

Prevention. Cancer Res, 52:6735-40. 

Cutler RR, Wilson P. 2004. Antibacterial 

activity of a new, stable, aqueous extract 

http://en.journals.sid.ir/JournalList.aspx?ID=10965


Zardast et al. 

AJP, Vol. 6, No. 5, Sep-Oct 2016                                               500 

of allicin against methicillin-resistant 

Staphylococcus aureus. Br J Biomed Sci, 

61:71-4. 

Fauci AS, Braunwald E, Kasper DL, Hauser 

SL, Longo DL, Jamseon JL, et al. 2008. 

Harrison's Principles of Internal Medicine. 

17th.New York: McGraw-Hill. 2450. 

Fennerty MB. 2005. Helicobacter pylori: why 

it still matters in 2005. Cleve Clin J 

Med,  72 :14-21. 

Fuccio L, Laterza L, Zagari RM, Cennamo V, 

Grilli D, Bazzoli F. 2008. Treatment of 

Helicobacter pylori infection. BMJ, 

15;337: 1454. 

Ghobeh M, Shaker Hosseini R, Navai L, Mir 

Sattari D, Rashid Khani B, Fahmideh 

Norouzi M. 2010. Study of the Role of 

Garlic Consumption in Helicobacter Pylori 

Eradication. JSSU, 18: 337-347. 

Hekmatdoosta A, Ghobeha M, Shaker-

Hosseinia R, MirSattarib D, Rastmanesha 

R, Rashidkhanic B, Navai L. 2015. The 

effect of garlic consumption on 

Helicobacter pylori treatment using urea 

breath test: a randomized clinical trial. 

JNSD, 1:21-27. 

Hosseini A, Hosseinzadeh H. 2015. A review 

on the effects of Allium sativum (Garlic) 

in metabolic syndrome. J Endocrinol 

Invest, 38:1147-57. 

Hosseini-Jazani N, Shahabi S, Abdi-Ali A, 

Zarrin S, Ale Daie N. 2007. In vitro 

antibacterial activity of garlic against 

isolates of Acinetobacter sp. J Biol Sci, 

7:819-822. 

Iwalokun BA1, Ogunledun A, Ogbolu DO, 

Bamiro SB, Jimi-Omojola J. 2004. In vitro 

antimicrobial properties of garlic extract 

against multidrug-resistant bacteria and 

Candida species from Nigeria. J Med 

Food, 7:327-3. 

Jabbari Nooghabi A, Jabbari Nooghabi M. 

2012. Evaluation of Helicobacter Pylori 

infection in Health Centers Employees in 

Zahedan in 2008. Ofogh-e-danesh, 17:25-

34. 

Jonkers D, Van den Broek e, Van Dooren I, 

Thijs C, Dorant E, Hageman G, 

Stobberingh E. 1999. Antibactrial Effect 

of garlic and omeprazole on Helicobacter 

pylori. J Antimicrob Chemother, 43: 837-

9. 

Kazemizadeh Z, Tashakori M, Rezaeian M. 

2011. [Comparison of antibacterial effects 

of garlic extract with two intracanal 

irrigants on Enterococcus faecalis] 

Persian. J Rafsanjan Univ Med Sci,10: 3-

13. 

Lee SA, Kang D, Shim KN, Choe JW, Hong 

WS, Choi H. 2003. Effect of diet and 

Helicobacter pylori infection to the risk of 

early gastric cancer. J Epedemiol, 13: 162-

8. 

Malfertheiner P, Leodolter A, Peitz U. 2000. 

Cure of Helicobacter pylori- associated 

ulcer disease through eradication. 

Baillieres Best Pract Res Clin 

Gastroenterol, 14: 119-32. 

Mahdavi-Roshan M, Zahedmehr A, 

Mohammad-Zadeh A, Sanati HR, 

Shakerian F, Firouzi A, Kiani 

R, Nasrollahzadeh J. 2013. Effect of garlic 

powder tablet on carotid intima-media 

thickness in patients with coronary artery 

disease: a preliminary randomized 

controlled trial. Nutr Health, 22: 143-55. 

McNulty CAM, Wilson P, Havinga W, 

Johnston B, O'Gara EA, Maslin DJ. 2001. 

A pilot study to determine the 

effectiveness of garlic oil capsules in the 

treatment of dyspeptic patients with 

helicobacter pylori. Helicobacter J, 6: 249-

53. 

Meyer JM, Silliman NP, Wang W, Siepman 

NY, Sugg JE, Morris D, et al. 2002. Risk 

factors for Helicobacter pylori resistence 

in the United States: The surveillance of 

H. pylori antimicrobial resistance 

partnership (SHARP) study, 1993-1999. 

Ann Intern Med, 1;136:13-24. 

Ozturk E. 2008. Diagnostic method of 

Helicobacter pylori infection. Gulhane 

Med J, 50: 60-64 

Peterson W, Fendrick M, Cave D, Peura D, 

Ruffalo S, Laine L. 2000. Helicobacter 

pylori-related disease. Arch Intern Med, 

8;160: 1285-91. 

Qiutang L, Inder MV. 2002. NF-KB regulation 

in the immune system. Nature Reviews 

Immunology, 2: 725-34. 

Ríos JL, Francini F, Schinella GR. 2015. 

Natural Products for the Treatment of 

Type 2 Diabetes Mellitus. Planta Med, 

81:975-94. 

Shapoury R, Sattari M, Mohammad Hassan Z. 

2004. Study effect of garlic choloroformic 

extract (Allicin) on physiology and 

morphology of brucella. Journal of 

Medicinal Plants, 3:15-22. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Fennerty%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=15931849
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helicobacter+pylori%3A+why+it+still+matter+in+2005
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helicobacter+pylori%3A+why+it+still+matter+in+2005
http://jssu.ssu.ac.ir/browse.php?mag_id=40&slc_lang=en&sid=1
http://www.ncbi.nlm.nih.gov/pubmed/10404325
http://www.ncbi.nlm.nih.gov/pubmed/10749093
http://www.ncbi.nlm.nih.gov/pubmed/10749093
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25573347
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25573347
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nasrollahzadeh%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25573347
http://www.scopemed.org/?jid=7
http://www.scopemed.org/?jid=7
http://www.scopemed.org/?jid=7&iid=2008-50-1.000


Garlic’s effect on the on H. Pylori treatment 

AJP, Vol. 6, No. 5, Sep-Oct 2016                                               501 

Shoeybi Sh, Hajimehdipoor H, Rahimifard N, 

Rezazadeh SH, Hasanloo T, Bagheri F, 

Amini A. 2010. Comparative Study on 

Anti-Helicobacter pylori Effects of 

Licorice Roots Collected from Different 

Regions of Iran.  Journal of Medicinal 

Plants, 9: 43-47.[Persain] 

Sivam GP. 2001. Protection against 

Helicobacter pylori and other bacterial 

infections by garlic. J Nutr, 131:1106S-8S. 

Suerbaum S, Michetti P. 2002. Helicobacter 

pylori infection. N Engl J Med, 10;347: 

1175-86. 

Tsao S, Yin M. 2001. In vitro activity of garlic 

oil and four diallyl sulphides against 

antibiotic-resistant pseudomonas 

aeruginosa and Klebsiella pneumoniae. J 

Antimicrob Chemother, 47:665-70. 

Wang HP, Yang J, Qin LQ, Yang XJ. 2015. 

Effect of garlic on blood pressure: a meta-

analysis. J Clin Hypertens 

(Greenwich), 17:223-31.  

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+garlic+on+blood+pressure%3A+a+meta-analysis.+J+Clin+Hypertens+(Greenwich)%2C+17(3)%3A223-31.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+garlic+on+blood+pressure%3A+a+meta-analysis.+J+Clin+Hypertens+(Greenwich)%2C+17(3)%3A223-31.

