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Abstract 
 

The current study was done to detecting Helicobacter pylori in sick people suffering from stomach and 

abdominal disorder, one hundred and twenty biopsy samples were collected from patients visiting 

Rizgary hospital in Erbil city. Out of 120 samples; the positive samples of H. pylori were 8(6.66%), 

Different culture media were used for successful isolation these were;  BHI and Columbia agar, they 

supplemented with 7% HRBC and Vancomycin 5 mg +  Trimethoprim lactate 25 mg,  were  effective 

media  for isolation  with a positivity  rate was  (9.16%), other  media which used was Brucella agar;  

the isolation rate was (4.16) %. The bacteria  were  identified according to cultural , morphological , 

biochemical  characteristics  (Urease , oxidase , catalase , motility ), most of the  isolates  had positive 

reaction and gave  100%  positive  results except the motility which  only 50% could motile, the 

identification of the isolates confirmed  by  polymerase  chain  reaction  (PCR), The general bacterial 

gene 16SrRNA , the results appeared that  all 11 isolates 100 %  were confirmed as H. pylori by the 

amplification of 16sRNA.  All H. pylori  isolates  were  screened  for  12 antimicrobial  agents  using 

disc  diffusion   method , hight resistance  was  observed  against  the  groups  of  metronidazole, 

Erythromycin, Levofloxacin, Trimethoprim, tetracycline, ampicillin and  furazolidin  while the 

resistance rate varied between the antibiotics; Amoxicillin, streptomycin, rifampin and cefsuiodin. The 

alcoholic extracts of Camellia sinensis (Green tea) showed the ability to inhibit the growth of the 

bacteria and the inhibition zone was ranging between (15-40mm), while in watery extract shown (8-

35mm) zone of inhibition, whereas the alcoholic extract of Allium sativum (Garlic) had the ability to 

inhibit  the growth  of  H. pylori  as the range of inhibition  zone was (24-30mm) while the effects of 

the watery extract was (13-18mm) for the total isolates. 

Keyword: H. pylori, patients, PCR, 16SrRNA gene, Green tea, Garlic, Extracts 

 

 

 

1. Introduction 
Helicobacter pylori has been documented as a main pathogen of humanity for nearly four 

decades. However, nevertheless of the impact of treatment of infected individuals and the 

reduced transmission of infection in communities in which socioeconomic living standards 

have improved, it continues to be the most common human bacterial pathogen, infecting 
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perhaps half of the world’s population [1]. It is still a major cause of morbidity and mortality 

worldwide. H. pylori infection invariably causes active chronic gastritis. In most people, 

this may be clinically silent throughout life, but in a substantial minority it causes 

gastroduodenal diseases, most importantly peptic ulcer disease, and gastric mucosa 

associated lymphoid tissue (MALT) lymphoma [2-3]. It also increases the risk of 

gastroduodenal ulceration and bleeding in patients who are taking nonsteroidal anti-

inflammatory drugs (NSAIDs) such as aspirin and is responsible for symptoms in a subset 

of patients with functional dyspepsia. Helicobacter pylori inhabits the gastric mucosa of 

almost 4.4 billion people worldwide [4].. Presently, the efficacy of one-week standard triple 

therapy containing clarithromycin (CLR) and either metronidazole (MTZ) or amoxicillin 

(AMX) combined with a proton-pump inhibitor (PPI) has dramatically dropped, showing 

eradication rates as low as 50% to 70% [5] Given the rate at which clinically relevant 

pathogens, such as H. pylori, are acquiring multidrug resistance,[6]. In 2017, the World 

Health Organization (WHO) included H. pylori in its first list of antibiotic-resistant 

“priority pathogens”,[7]. Antibiotic therapy became an important tool in Helicobacter 

eradication. However, the wide abuse of antibiotics by the modern world has raised a new 

problem in medicine, namely antibiotic resistance. Helicobacter pylori resistance to 

metronidazole has been estimated to approach 60–70% in areas of high antibiotic use, and 

resistance to macrolides such as clarithromycin is also rising. Nowadays, effective novel 

therapy against H. pylori is mandatory to increase eradication rates and minimize both 

antimicrobial resistance and side effects on normal microbiota.  

 The search for new chemical compounds with bactericidal or bacteriostatic effects against 

H. pylori is a challenge for the world’s medical and scientific communities. Different 

dietary plant components are attractive sources of polyphenols, a family of compounds 

showing promising results in the treatment of a variety of diseases. Several studies have 

shown that phenolic compounds found in cranberries, green tea, apple and wine, affect H. 

pylori [8-9]. Today, over 240 plant species have demonstrated anti-H. pylori activity [10-

11] With the pressing need for novel therapeutic options to face the current antibiotic crisis, 

the scientific community’s interest in traditional medicine and the use of natural products 

as sources of novel antibacterial drugs have been reinforced [12-13] 

 

The objectives of this study 

Because of the rise in antimicrobial resistance, an inexpensive, diet-based treatment against 

Helicobacter pylori infection would be of great interest. The present study was performed 

to assess the in vitro effects of green tea and garlic alcoholic and aqueous extract against 

clinical H. pylori isolates that were resistant to antibiotics used for therapy as well as to 

compare different culture media and PCR technique a rapid method for confirm the 

identification of H. pylori from dyspeptic patients.  Sample Between October 2018 and 

August 2019, 120 patients with symptoms suggestive of peptic ulcer were diagnosed as 

having peptic ulcer (gastric and duodenal) using endoscopic examination at the endoscopic 

unit, Rizgari General Hospital, Erbil- Iraq, by a specialized surgeon.  

 

 

2. Material and Methods 
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Laboratory prepared media: Three types of selective and enriched media( Merck) were 

used for trying to superlative isolation and identification H. pylori from biopsy patients; 

culture media were: the first, Brain Heart Infusion Agar plus 7% HRBC plus antibiotic 

supplement contains (Vancomycin 5 mg, Trimethoprim lactate 25 mg,  Polymyxin B 0.05 

mg.), the second media was, Columbia Agar plus 7% HRBC plus growth supplement 

contains: a. Sodium pyruvate 0.125 g, b. Sodium metabisulphate 0.125 g and c. Ferrous 

sulphate 0.125 g. and Brucella agar [14].  

 Isolation of H. Pylori Form Antral Biopsy Patients  

      The biopsy from antral mucosa patients stomach directly placed in 5ml of isotonic 

normal saline buffer 0.9%, then 1ml from the solution   transferred to (BHI) broth, incubated 

for 48hr   at  37C  in  order  to  activate  the  bacteria [15].  activated bacteria   in (BHI) 

broth was cultured   by streaking on the surface of the three different media incubated for 

7days  at  37C  in  microaerophilic   gas  mixture  composed  of  5% O2 , 10% CO2 , 85% 

N2 ( gas  generated kits  campy – pak), the  plates  were  checked  for  the  growth  from  3  

day  of  incubation  for  detection   H.pylori [17-18]. Small smooth colonies resembling H. 

pylori were sub-cultured, and were subsequently identified by colonial morphology, gram 

stains, motility test, catalase, oxidase and urease test [19].  

 16 RNA gene for Identification the Bacteria by PCR 

 Genomic DNA Extraction and PCR amplifications: The  subjected isolates to  the   

Genomic   DNA  Extraction   was  according  to  the  kit   manufacturing  company 

information procedures   was  done as  follows; 0.1ml. of  activated  bacteria   in  the Luria 

Brittani  broth  transferred  to sterilized test   tube and centrifuged  at  8000 rpm  for  (1) 

min. added 180 μl   of  Lysis  Buffer (T1) and 25ml Proteinase K solution Vortex to mix,  

Incubated  at 56c0  until  complete  lysis was obtained  (at  least 1-3h). Added   200μl Buffer 

B3, vortex vigorously   and incubate  at  70c  for  10 min .Vortex   was  done briefly ,  

Dissolved  Wash Buffer ( B5)  7 μl  in    210 μl    ethanol (96- 100%)Added   500 μl Buffer  

BW, centrifuge  for  1 min  at  11,000xg . Discard flow-through    and   place the column   

back   into the   collection tube. The second wash added 600 μl Buffer B5 to  the  column   

and   centrifuge   for  1 min  at 11,000xg, Discard   flow-through    and   place  the  column   

back   into  the   collection  tube. Centrifuged   the column for 1 min 11, 000 x g. residual   

ethanol    is removed   during this step. Placed the NucleoSpin Tissue Column   into   a 1.5 

μl    centrifuge    tube   and added  100ml   pre-warmed Buffer BE (70 Cº). Incubate at room 

temperature for 1 min, Centrifuged 1 min at 11,000xg (MACHERTY  NaGeL). Stored the 

DNA   in the freezing at -20c [20]. The primers sequencing which used for the identification 

were appeared in table 1  

                                Table 1: The primer sequencing design 
Target gene &  

  Primer  name  

 

     

    Nucleotide  sequence  

 Amplicon  

   Size (bp) 

  

Reference 

16 SrRNA 

16 SrRNAF 

16 SrRNAR 

 

 

5GCAATCAGCGTCAGTAATGT

TC3  

5GCTAAGAGATCAGCCTATGT

CC3 

 

 

 

500 BP 

 

[20] 
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Detection of 16srRNA gene  

       A sterile amplification tube was used; the following orders  were  mixed  at  final  

volume  20 μl for  each   primer (Bioneer  kit ),as  shown  the  PCR  reaction  mixture(master 

mix 20 μl, forward primer 1 μl, reverse primer1 μl, nuclease free water16 μl and template 

DAN 2 μl. The master mix composed from the following dNTP, 250μM each: (dATP, 

dCTP, dGTP, dTTP; Taq  DNA  Polymerase, 1U/ml; Tris-HCl(pH 9.0), 10μM; KCl,30mM; 

Mgcl2, 1.5mM. DNA amplification  was  carried  out  for  35 cycles in  20ml  total  reaction 

mixture  as  follows: Temperature  cycling  by using 16S rRNA, denaturation  at  94c0 for1 

min., annealing    at  55 Cº   for  30 s extension   at  72 Cº    for  2 min., final  extension  at  

72 Cº   for  7min , hold  at  4Cº  . Aliquots of each PCR product were separated by 

electrophoresis in a 1% (w/v) agarose gel in TBE buffer (90 mm Tris-HCl, 90 mm boric 

acid, 2·0 mm EDTA) and stained in ethidium bromide at 0·5 μg ml−1. Assays on all 

samples were repeated in duplicate. Samples were interpreted as being positive for the 

presence of Helicobacter DNA if one or more of the assays produced a fragment 

comparable in size to that of the positive control DNA[21]  

Antimicrobial susceptibility test  

    Pure cultures of H. pylori isolates were used for antibiotic susceptibility test. One isolates 

from each H. pylori-positive sample was selected for susceptibility tests. Antimicrobial 

susceptibility testing was performed by the Kirby-Bauer disc diffusion method using 

Mueller-Hinton agar (HiMedia Laboratories,Mumbai, India) supplemented with 5% 

defibrinated sheep blood and 7% fetal calf serum, according to the Clinical Laboratory 

Standards Institute [22]. The antimicrobial resistance of H. pylori was measured against the 

widely used antibiotics in cases of H. pylori gastric ulcer. The following antimicrobial 

impregnated disks (HiMedia Laboratories, Mumbai, India) were used: metronidazole (5 

𝜇g), ampicillin (10 u/), clarithromycin (2 𝜇g), erythromycin (5 𝜇g), tetracycline (30 𝜇g), 

amoxicillin (10 𝜇g), streptomycin (10 𝜇g), levofloxacin (5 𝜇g), rifampin (30 𝜇g), 

trimethoprim (25 𝜇g), cefsulodin (30 𝜇g), spiramycin (100 𝜇g), and furazolidone (1 𝜇g). 

After incubation at 37∘C for 48 h in a microaerophilic atmosphere, the susceptibility of the 

H. pylori to each antimicrobial agent was measured and the results were interpreted in 

accordance with interpretive criteria provided by[22]  

Collection of Plant Samples 

The plants samples used in the study were collected from the local market in Erbil city, 

Namely (Camellia Sinensis (Green tea) and Allium sativum (Garlic) plants). 

Preparation of Camellia sinensis (Green tea) and  

The Green tea leaves were washed well to clean from impurities and then dried at oven with 

25 °C for 2 days and crushed with an Electric grinder to obtain a fine powder, which was 

kept in a sterile and closed glass vial at 4°C until further investigations. The fruits of Garlic 

were washed with distilled water and then peeled. The pulp was then cut into small pieces 

and placed in a hot air oven to dry at 50 °C for a 72 hr. The dried pulp was then milled into 
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a powder using an electric grater to obtain a fine powder, which was kept in a sterile and 

closed glass vial at 4°C until further investigations [23]. 

Preparation the aqueous extract of Camellia sinensis 

Fifty gram of green tea powder was added to the flask containing 500 ml of distilled water 

and put it in a shaking incubator for 24 h at a temperature of 28 °C, then, the mixture was 

filtered with filter paper (Whatman No.1). Concentrate the extract with a rotary vacuum 

evaporator until a thick liquid is obtained, then put it in the incubator at 37 °C for 48 h to 

obtain the dry powder of the extract, then put it in a tightly closed tube coated with 

aluminum foil and kept in the refrigerator at a temperature of 4 °C until use[24]. 

Preparation the alcoholic extract of Camellia sinensis 

The extract was prepared according to [24] by soaking 50 gm of powder in 500 ml of 

ethanol (70%) for 24 h in the shaker incubator at a temperature of 28 °C , and after the 

mixture was filtered by gauze, and then with filter papers (Whatman No. 1). The extract 

was concentrated with a rotary vacuum evaporator until a thick liquid was obtained. Then 

it was placed in an incubator at 37 ° C for 48 h to obtain the dry powder of the extract.  

Preparation the aqueous extract of Allium sativum (Garlic) 

The extract was prepared according to [25] in preparing aqueous extract by placing 100 ml 

of distilled water in a clean glass beaker and adding 10 gm of powder and then putting the 

solution in the shaker incubator for 30 minutes at a temperature of 28 °C, then filtering by 

using filter paper (Whatman No.1). The filtrate was concentrated by using a rotary 

evaporator and then placed in an electric oven at a temperature of 40 °C in order for the 

water to evaporate completely and thus obtain a dry powder from the extract, which in turn 

was placed in closed bottles and kept in the refrigerator at a temperature of 4 °C until use. 

Preparation of alcoholic extract of Allium sativum (Garlic) 

Volume 100 ml of ethanol 70% was added to flask contain 10 gm of garlic powder. The 

mixture was then placed in a shaker incubator at 35 °C for 24 h, then the extract filtered 

using filter paper (Whatman No.1). The extract was concentrated using a rotary evaporator, 

then the filter was dried in an electric oven at 40 °C until the alcohol completely evaporated 

and a dry extract powder was obtained from the alcoholic extract, which was kept in a sterile 

and closed glass vial at 4°C until further investigations [26]  

Determination the antibacterial activity of plant extracts 

The agar well diffusion method was used according to [27] as follows: A number of 

bacterial colonies suspension were compared to the standard McFarland solution (1.5 x 

108) CFU/ml. lawn was done on the surface plates of Muller Hinton agar and then left the 

plate for a while to dry. Holes were made with a diameter of 5 mm in the culture media by 

using sterilized a cork borer. Then prepared graduated concentrations (25, 50, 75, and 100) 

mg/ml.  0.5 μl of the concentration of the aforementioned extract were added to each hole 

individually, incubated at 37 °C for 24 h. The effectiveness of each concentration was 

determined by measuring the diameter of the inhibition zone around each hole and then 

compared with the control, contain only distilled water. 

 

3. Results & discussion 
Prevalence of H. pylori according the gender and ages of the patients 

The current study showed that the biopsy samples from patient (male and female) with ages 

ranged from less than ten years to more than 40 years when cultured in different types of 
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enriched media, the total number of H. pylori was 11(9.16%) distributed as 6 isolates from 

60 female and 5 isolates from 60 male biopsy samples as appeared in Table 2.   

 

Table 1. The distribution of H. pylori according the gender and ages of patients under study 

Sources Ages No. of samples No. and % of positive 

samples 

Male <10 yr. 

10-20 

21-30 

31-40 

> 40 yr. 

12 

10 

15 

12 

10 

0                       0% 

1                      10% 

    2                     13.33% 

     1                       8.3% 

     2                       20% 

 

 

Female <10 yr. 

10-20 

21-30 

31-40 

> 40 yr, 

 

5 

7 

18 

15 

16 

      0                      0% 

      0                      0% 

      2                     11.11% 

      1                    6.66% 

      3                    18.75% 

Total  120        11                   9.16% 

 

Isolation and identification of H. pylori    

The results showed from a total 120 patient; H. pylori were 11(9.16%) isolated from the 

biopsy taken from   the human’s antral mucosa.  H. pylori infection is almost always 

associated with inflammation of the gastric mucosa and peptic ulcer disease. However, 

gastric carcinoma and mucosa-associated lymphoid tissue; lymphoma occur in a subset of 

individuals chronically infected with H pylori [28] Yan et al.,[29] reported that  H. pylori  

was a gastric pathogen, which was present in approximately half of the world’s population. 

It is a major cause of chronic gastritis and peptic ulcer disease, and is an important risk 

factor for the development of gastric malignancies [30],However, the isolation rates of H. 

pylori from infected individuals vary from 23.5% to 97% [31], due to a number of factors, 

such as biopsy preparation, cultural environment, medium and the method adopted. The 

successful isolation of H. pylori from a patient who received triple therapy that failed to 

eradicate the bacterium. [32-33] also they shown  that  gastric mucosa  spicemens  were  

collected   from patient ( male  and  female), undergoing  endoscopy , H. pylori was  detected  

and isolation yielding   rate  of (99%) . Comparison   among different culture media for 

successfully isolation  of  this  bacteria  were  done  by using three  different  selective and  

enrichment  media to all tested  samples . The  results  appeared  as shown in table 2 the 

first   media  BHI supplemented with 7% HRBC and Vancomycin 5 mg +  Trimethoprim 
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lactate 25 mg,  was  the  most  effective medium  with a positivity  rate  11(9.16%), also 

the second media; supplemented   Columbia agar  gave the isolation rate of H. pylori 

11(9.16%). The growth rate of H. pylori on this medium was light; the colonies were few 

in number, transparent and tiny in size. Finally the percent of isolation was 5(4.14%) on 

Brucella agar. The results when comparative to that found by [14, 34], they isolated H. 

pylori from patients with (10%) of positive results,  

 

Table 2The Isolation on Cultures media of H. pylori 

Sources of 

different 

samples 

No.of 

sample 

 

 

Columbia 

agar+7%Horse 

RBC+Antibiotic 

No. and % 

Brain heart fusion 

agar + 7% blood 

Horse RBC + 

Antibiotic 

No. and % 

Brucella 

agar 

No. and % 

Male  59 5(8.47%) 5 (8.47%) 2 (3.38%) 

Female 61 6(9.83%) 6(9.83%) 3(4.91%) 

total 120 11 (9.16%) 11(9.16%) 5(4.16%) 

      

The studies which carried by[35-36] in Basrah  were cultured on modified Columbia urea 

agar medium, Culture is considered the gold standard for detection of bacteria, but the 

method is not sensitive,and is specific only if additional testing is performed on the isolates. 

Culturability of H. pylori was assessed by plating proper dilutions onto Columbia blood 

agar (CBA). As H. pylori is a fastidious microorganism that grows very slowly, other 

species present may easily overgrow it, making it impossible to obtain culturable data which 

could give important information.  

 

Identification   of   H. pylori isolates 

H. pylori   isolates   examined   to  Urease  which was the key  for  more  confirmation test 

also examind for catalase, oxidase and motility  as shown in table 3, most  the  isolates  had 

the ability to  produce urease,catelase and oxidase and the percentage of positive reaction  

were 94.1% for urease , oxidase and catalase  but  the motility were  gave  58.8% positive 

rate. The results were comparative to that found by [37]    as shown Urease is one of the 

key enzymes in H. pylori pathogenesis also urease is strongly immunogenic and chemotaxic 

for phagocytes. Otherwise [36-38], indicated  that  catalase , oxidase and urease; three 

feature of the bacterium were essential to colonization, including urease, motility and  

adherence, infection  depends up on  a combination  of  these   bacterial enzymes, this 

bacteria  have enzymes like super oxidase dismutase which breaks down superoxide 

produced in polymer phonuclear leukocytes and macrophages and thereby prevents the 

killing of these organisms also had Catalase which  protects H. pylori against the damaging 

effects of hydrogen peroxide released  from  phagocytes.Urease and catalase may be 

excreted from H. pylori to the surrounding environment and may protect this pathogen from 

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&id=210
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the humoral immune response[39] about the  motility which appeared   when   the  tube  

white  color  changed  to turbidity  and  spreads the bacteria , the rate of positivity was less  

than ( urease , oxidase ,catalase)  because  of  the   environmental  condition which is  

changing  the  bacteria  growth  from  bacilli to cocci that’s mean the bacteria lost the 

capability to move, Catalase, Urease,oxidase and Motility, enabling  the bacteria  to survive 

, proliferate and cause  ulcer  in  the  human  stomach  and  lysis  the  mucin  inside  the 

stomach[40].  

                          Table3. Biochemical   characters   of H. pylori 
Sources  No.of 

poistive  

Samples 

No.of  

Isolates 

Urease % Oxidase % Catalase% Motility% 

Patient  61 8 8(100%) 8(100%) 8(100%) 4(50%) 

 

The cultural morphology  for the isolated bacteria on Colombia and Brain Heart Infusion 

supplemented agar; the colonies  appeared small to middle in size, rounded, and creamy in 

color  ,raised  and  smooth , the  morphology  characters  of  isolated  H .pylori from different 

sources  were  comparative  to  that  found  by [41] refers to the bacterium Helicobacter 

pylori is a gram-negative, microaerophilic, spiral rod with polar flagella and a high level. 

 

Identification of isolated H. pylori by amplification 16SrRNA genes    

The general bacterial gene 16SrRNA as shown in figures (1) and table 4 were confirmed 

the detection of isolated bacteria by PCR, the results appeared that presences of the bacteria 

in different sources and identified by detection the genes 16srRNA. The total 8 isolates was 

choose as shown in table 4 as (100)% of the total isolates, were confirmed as H. pylori by 

the amplification of 16sRNA. Genes. 

16SrRNA based primers gave bands on agarose gel corresponding to a 500 base pair 

product when compared to the molecular ladder, PCR products for 16SrRNA-based primers 

gave band on agarose gel corresponding to a 500 base pair product when compared to the 

molecular ladder,this was the first report on using 16SrRNA amplification and confirmation 

of H. pylori isolates  in Iraq.  

Table 4. Detection   of   H. pylori   gene   by   PCR 

Type of  

 Sources  

No.    

Isolates 

PCR+ve 

and (% )of  

16srRNA  

Patient   11 8 (100) 
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Fig.1 Gel electrophoresis for amplification of 16s rRNA   gene (product size 500 bp. 

Electrophoresis was performed on 1% agarose gel .Lane M is (100bp) ladder. S1 S7 S8 are 

negative control, while S5 is weak positive and S2 S3 S4 S5 S6 shows positive control. 

 

The sensitivity of isolated H. pylori to classical Antibiotic. 

Susceptibility to antibiotic was   tested according to disc diffusion method using Muller 

Hinton Agar. The isolates appeared variability of the susceptibility to different antibiotics, 

the result show in table 5 referred to those antibiotics were H. pylori resistant such as (30.7, 

33.4 and 38.4) percentage were resisted to ampicillin, erythromycin and metronidazole 

respectively. Whereas (76.5 and 68.4) % of the total isolates were resistance to 

trimethoprim and tetracycline as well as 46.5% of the isolates were resistance to 

clarithromycin. Concerning to another antibiotic such as: Amoxicillin, streptomycin, 

cefsuiodin the percentage of resistance was 10.7, 10 and 20% respectively while the 

resistance was 68.4, 57 and 43% for the antibiotics levofloxacin, spiramycin and 

furazolidon respectively. 

The same results obtained  by [42]  in  Iran, they referred  to the susceptibility of H. pylori 

strains were resistant to metronidazole, amoxicillin, clarithromycin, and tetracycline, also 

they indicated that the prevalence of resistance varies geographically and that there is a 

broad range of resistance variability depending on the drug used, on the other hand [43] 

they  been shown that resistance to different antibiotics develops in H. pylori strains by 

acquiring chromosomal mutations at the site where the drug acts. However, the resistance 

rates have been reported in some studies from other parts of the world: 18.5% in South 

Korea [41], 19.4% in Indonesia [44]() ,38% in Brazilia [45].  

 

Table 5 Percentage of antimicrobial resistance 

No. Antimicrobial disc Resistance % 

 

1 Metronidazole 38.4% 

2 Erythromycin 33.4% 

3 clarithromycin 46.5% 

4 Triemethprim 76.5% 
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5 Levofloxacin 68.4% 

6 Ampicillin 30.7% 

7 Cefsuiodin 20% 

8 Amoxicillin 10.7% 

9 Furazolidon 43% 

10 Rifampin 20% 

11 Streptomycin 10% 

12 Spiramycin 57% 

13 Tetracycline 68% 

 

Effect   of   Green tea   extract   on   the   growth of H. pylori isolates  

The antibacterial activity of the alcoholic and aqueous extracts with different concentration 

against eight isolates which selected as high resistance to classical antibiotics; The  results  

shown as appeared in table 6  ethanolic extracts of green tea   had  the  ability  to  inhibit  

the  growth  of  the bacteria, the inhibition zone ranging between(15-40mm) , but the range 

of inhibition zone was(8-35mm) for the watery green tea extract against the isolated bacteria  

this  result  refers  to different size  of inhibition  zone  between  ethanol  and  water extract 

to  inhibiting the growth  of  the  bacteria  H. pylori . This result had similar with[46] (they 

found that inhibition halos ranged from 0 to 16 mm for the presence of 1mg of green tea , 

a gradual increased in the diameter of the inhibition halos was observed when the H. pylori 

strains were incubated in the presences of increasing dose of green tea . 

This result comparative with [47] they found that the Components of green tea have been 

shown to inhibit bacterial growth, including the growth of Helicobacter spp. As well as they 

assessed the bactericidal and/or bacteriostatic effect of green tea against Helicobacter felis 

and H. pylori in vitro and estimated the effects of green tea on the development of 

Helicobacter-induced gastritis in an animal model. Components within natural remedies 

such as green tea could be further used for prevention and treatment of Helicobacter-

induced gastritis in humans.The combination of the main component of green tea 

(catechins) and sucralfate has a bactericidal effect on H. pylori infection in Mongolian 

gerbils[48],and green tea catechins may inhibit the H. pylori urease[49] The importance of 

green tea and its components has been reviewed by [50] he evaluated the bactericidal and/or 

bacteriostatic effect of green tea on  H. pylori and showed that green tea, in an amount that 

could be clinically consumed, has bactericidal and bacteriostatic effects in vitro.  

 

Table 6 Effect of Green tea on   the growth of H. pylori 

Sources of 

Isolates 

Ethanol extract con. µl 

With green tea /inhibition 

zone (mm) 

25         50        75        100 

Water extract con. µl 

With green tea/ inhibition 

zone (mm) 

25          50        75           100 

SP1 

 

 

12        18        29          30 

            

 

 

8          10          12          26 

 

SP2 15        16        39          38 

 

8         10       12          29 
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SP3 12       14        30          32 

 

6         10       14          27 

 

SP4 10        15       28           30 

 

6          8        12          24 

 

SP5 12       12        38          34 

 

8         10       14          31 

 

SP6 12        14        36         36 

 

8         10       12          31 

 

SP7 11        13       23          28 

 

6         10       15          20 

 

SP8 15         17       40          38 

 

8         12       14          35 

 

 

The Effect of Garlic extract on the growth of H. pylori  

The  results  showed  that    garlic  extract  have  the  ability  to  inhibit  the  growth  of  the 

bacteria  , so ethanolic garlic  extract  had  the  ability  to  inhibit  the  growth  of  the 

bacteria, the inhibition zone ranging between(24-30mm) , while the range of inhibition zone 

was(13-18mm) for the watery garlic extract against the isolated bacteria from different  

soureces as shown in table 7 this  result  refers  to variation of inhibition  zone  between  

ethanolic  and  aqueous extract to  inhibiting the growth  of  the  bacteria, this  result 

comparative with [51]     they found  that, the antibacterial effect of aqueous garlic extract 

(AGE) was investigated against Helicobacter pylori. Heat treatment of extracts reduced the 

inhibitory or bactericidal activity, [52] determined the antibacterial effects of garlic on 

multi-drug resistance H. pylori isolates from gastric biopsies. Allicin is a water-soluble 

compound composed of diallylthiosulphinate and has strong inhibitory effects on gram-

negative enteric bacteria and Staphylococcus aureus[53] Allicin is also very effective on 

antibiotic-resistant bacteria and no resistance to it has been reported [54] The antibiotic 

qualities of garlic appear to be a direct result of the allicin produced from raw, crushed 

garlic. This is destroyed by age and cooking, cooked garlic has virtually no antibiotic value 

although it still retains other benefits [55].Garlic has high antibacterial properties on a wide 

spectrum of gram-positive and gram-negative bacteria.  

 

Table 7 Effect of garlic extracts on   the growth of H. pylori 
Sources 

of 

Isolates 

Ethanol extract con. µl 

With Garlic /inhibition zone (mm) 

25         50        75        100 

Water extract con. µl 

With Garlic/ inhibition zone (mm) 

      25         50       75         100 
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SP1 

 

SP2 

 

SP3 

 

SP4 

 

SP5 

 

SP6 

 

SP7 

SP8 

 

10        18        20          28 

10        17        22        28 

          

          11       13         23         30 

10       15        20         28 

 

10       16       21          30 

11        14        22         26 

11        16       23          28 

10        16       24         28 

 

5         8       10          16 

5         8       11          18 

5         7       10          18 

6          8        10          16 

 

         8         10       13          14 

6         10       10          16 

6         8       10         12 

5         10       10          14 
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