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Helicobacter pylori is gram-negative and microaerophilic bacterium. This bacterium is prevalent 
worldwide and more than half of the world populations are infected with H. pylori. The growth of H. 
pylori in proper media and nutritional requirements have only partially been defined. H. pylori growth in 
proper media and conditions and preparation of desired antigens without changes in their structure is 
essential. H. pylori are generally grown on complex media supplemented with blood, serum, proper 
antibiotic. In broth culture, it exists in the spiral form and transforms into the coccoid form under 
certain conditions. Here we modified transport, growth and preservation media in which all the 
constituents are defined, allowing each of them to be selectively omitted or further components added. 
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INTRODUCTION 
 
Helicobacter pylori are a widespread Gram-negative 
bacterium that infects the stomach of humans. It occurs 
in spiral and coccoid forms in the human gut (Lin et al., 
1996). 

After long time culture on solid (over 5 days) or broth 
medium (over 48 h), coccid forms frequently overcome 
(Bode et al., 1993; Nilius et al., 1993). Coccoid forms are 
viable but non-culturable (VBNC) and metabolically 
active. Many in vitro culture studies have reported that 
coccoid formation was associated with an unsuitable 
change in the environment, such as nutritional deficiency 

(Chaput C et al., 2006), drug supplementation (Bode et 
al., 1993),  pH change (Tominaga K et al., 1999), abnor-
mal temperature (Shahamat et al., 1993) or prolonged 
culture (Saito N et al., 2003). Environmental stresses and 
conversions play important role in induction coccoid 
forms. AmiA gene is first genetic  determinant  that  to  be 
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required for morphological conversion into coccoid form 
and participate in the chronicity of H. pylori infection 
(Chaput C et al., 2006).The stability of H. pylori in biopsy, 
transport and freezing specimens is a problem in cul-
turing. Therefore recovery rates in this specimen are very 
important. Reported data on optimum culture and stability 
in different media is controversy (Degnan et al., 2003). 
This research focused on development of modifying 
media for optimum transport and culture of different 
specimens. 

H. pylori  serotypes for optimum growth  requires 
complex basal medium (either solid or liquid) with supple-
ments such as  serum, whole blood of horse or sheep, 
charcoal, egg yolk emulsion or corn starch (Hachem et 
al., 1995; Henriksen et al., 1995). These supplements 
may detoxify medium or protect H. pylori growth or serve 
as nutritional substrates (Hazell et al., 1990). 

Fresh isolates of H. pylori grow under microaerophilic 
conditions (Goodwin et al, 1990). However some of these 
organisms after passage become sufficiently aerotolerant 
that they enable grow in presence of 10% CO2. 

An H. pylori strain  under  anaerobic  conditions  grows 
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poorly (Goodwin et al, 1990).  H. pylori growth in broth 
media is typically enhanced by agitation (shaker 
incubator) and incubation in a CO2-rich atmosphere 
(Coudron et al., 1995). Optimum temperature for growth 
of H. pylori is 30 - 37°C but growth of Helicobacter in 
42°C is variable and in 25°C is inhibited (Goodwin et al., 
1990). The aim of this study was optimization and 
modification of broth, transport and preservative media 
for H. pylori in order to preparation of proper, without 
conversion and abundant antigens as vaccine candidate. 
 
 
MATERIALS AND METHODS 
 
Bacterial strains and culture 
 
H. pylori strain 26695, SS1, O2 serotype and clinically isolates were 
grown in modified blood agar supplemented with horse blood (5%), 
vancomycin (4 mg /ml), polymyxin B (0.35 mg/liter), Trimethoprim (6 
mg/ml) and amphotericin B (3 ug/ml), cyclohexamide (20 mg/L), 
ferric pyrophosphate (25 g/L) and L-cystein (40 g/L). Addition of L-
cystein to media recommended by Dr Graham (University of 
Washington, Seattle, Washington, Baylor College of Medicine, and 
Houston, Texas. USA). 

All H. pylori cultures were incubated at 37°C in a CO2 incubator 
(Memert, Germany) with a gas mixture of 85% N2, 10% CO2 and 
5% O2 until the desired amount of growth was obtained (normally 3 
- 5 days). This strains was identified as H. pylori based on its typical 
gram staining, morphology, positivity for both rapid urease, catalase  
and oxidase test and PCR (Scott et al., 2002; Stingl  et al., 2002; 
Kusters et al., 2006; Britton et al., 2006; Luo et al., 2004; Simala-
Grant et al., 2001). 
 
 
Formulation of modified medium 
 
The fetal calf serum (7%FCS), Ferric pyrophosphate (25g/L), L-
cystein (40g/L), antibiotics with appropriate concentration ( Nalidixic 
acid 10 mg/ml, Trimethoprim 5 mg/ml, Vancomycin 3 mg/ml, 
Amphoteripcin B (2 mg/m) and cyclohexamide (20 mg/L) with pH:7.4  
 
 
Large- scale growth of H. pylori for antigen production in 
modified brucella medium  
 
H. pylori strains after culture on modified brucella agar, subcultured 
into modified brucella broth.  

For antigen production of H. pylori, 150 ml of modified brucella 
broth cultures at an optimum optical density inoculated to 3 liter 
modified broth culture and incubated for 48 h in a shaker incubator. 
Culture was harvested at mid-log phase (OD600: 0.4 - 0.6) and 
pelleted by centrifugation. Pellets were resuspended in sterile 
phosphate buffered saline (PBS). 
 
 
LPS extraction 
 
H. pylori strain SS1, clinical isolates, O2 serotype colonies were 
pelleted from brucella broth and sonicated. Sonicated bacterial 
solutions were added with hot phenol-water (10:1, V:V) and then 
shaked for 30 min at 60 - 70 rpm. After centrifugation at 3500 
rpm/30 min aqueous phases were collected (this step were 
repeated 3 times). All collected samples dialyzed against distilled 
water for 72 h.  

 
 
 
 

 
 
Figure 1. H. pylori isolated from gastric biopsy. 

 
 
 
Synthetic primer  
 
A single primer pair was used to amplify H. pylori ureC gene based 
on Gene Bank to approve of H. pylori genus. F: 5´-
CCCTCACGCCATCAGTCCCAAAAA-3´and R: 5´-
AAGAAGTCAAAAACGCCCCAAAAC-3´ that enable amplify 
fragment to length of 417 bp (Figure 1). 
 
 
RESULTS 
 
Modified H. pylori media 
 
We modified horse blood agar, brucella agar and brucella 
broth media with L- cystein (40 g/L) and ferric  pyrophos- 
phate (25 g/l) H. pylori growth in 3 L volume with modified 
brucella broth in microaerophilic conditions with 
appropriate supplements was successful. In this study we 
found, H. pylori growth in broth culture at CO2 levels of 
10%, 37°C, and pH: 7.4 in shaker incubator give best 
growth with low coccoid formation (Figure 2).  
 
 
L-cystein broth for preservation 
 
We used of L-cystein broth as preservative media. This 
preservation media was successful in recovery of H. 
pylori and decreasing of coccoid forms. 

Antibiotic concentration effect on coccoid formation. In 
this research, we examined different concentration of 
antibiotics on coccoid formation, with increasing in anti-
biotics concentration, the coccoid form were increased . 
 
 
LPS extraction 
 
H. pylori LPS  after extraction and purification were 
analyzed with 14% SDS-PAGE gels with 4 M urea and 
stained with silver stain (Figure  3),  resulting  in  patterns 
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Figure 2. Lanes 2, 4, 5, 6: Pattern of different serotypes of 5 ug 
H. pylori LPS, Lane 3: Pattern of Salmonella typhimurium 
PTCC1735 LPS, Lane 1: Pattern of E. coli O55:B5 LPS. 

 
 
 

 
 
Figure 3. Lane M: 100bp marker, Lane1 posive control, Lane 3: H.pylori serotpe 
O2 genome, Lane 4: H.pylori ss1genome. 

 
 
 
similar to the observed previously for the LPS of H. pylori 
(Lammli et al., 1970; Tsai et al., 1982). 

The extracted LPS have a ladder shaped electropho-
retic pattern and the bands are located in three groups: 
high, medium and low molecular weights. 
 
 
DISCUSSION 
 
In production of bacterial antigen, preparation  of  desired  

antigens without changes in their structure is essential. 
Oxygen concentration, pH, temperature and beta-
cyclodextrin may be effective in morphological conver-
sions of H. pylori (Tominaga et al., 1999). Shahamat et al 
reported that large scale growth of H. pylori is difficult 
(Shahamat et al., 1991). In this research we modified 
brucella broth and adjusted it for large scale growth. We 
indicated that modified brucella broth supported best 
growth with low variation of H. pylori morphology. 

Serum and whole blood enhanced better growth of this  
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organism (Henriksen et al., 1995), our results were simi-
lar to it. Both type of spiral and coccoid form of H. pylori 
were observed in stomach while coccoid forms viable but 
non culturable (Saito et al., 2003). 

Investigators indicated that medium components 
effects are on H. pylori growth (Hazell et al., 1989). The 
evaluation of growth of this organism indicated that sheep 
blood inhibited H. pylori growth in broth media (Coudron 
et al., 1995). 

Jiang et al. has grown H. pylori in brain heart infusion 
broth at 37°C, microaerobic conditions, Neutral pH, 7% 
horse serum after 3 - 7 days (Jiang et al., 2002). 

We have achieved that, best conditions for optimum 
growth of H. pylori are microaerophilic with 10% CO2 
enrichment and agitation in shaker incubator. 

Addition of glucose and lipid in H. pylori media 
enhanced cocoid formation. Selectivity of conventional 
media for isolation and enhancement of H. pylori growth, 
required to develop.  We modified brucella agar and broth 
for isolation bacteria from biopsies and transport the 
specimen. Selective horse blood agar with proper ingre-
dients enhanced better growth of H. pylori. This research 
indicated that ferric pyrohosphate and L-cystein with 
proper antibiotic concentration enhanced optimum growth 
of H. pylori.  We observed the most optimum growth in 
selective horse blood agar with nalidixic acid 10 mg/ml, 
trimethoprim 6 mg/ml, vancomycin 4 mg/ml, amphotericin 
B (3 mg/ml), L-cystein (40 g/L) and ferric pyrophosphate 
(25 g/L). High concentration of antibiotics, glucose and 
specially lipids induced coccoid forms.  Optimum pH for 
growth of H. pylori was 7.4 and pH variation stimulated 
coccoid formation in brucella broth. In this research, 
cystein media with 20% glycerol was used for preserva-
tion of H. pylori, for up to 1 year at -70°C. Frozen bacteria 
must be thawed at room temperature (usually for 3 min) 
before plating. L-cystein broth with glycerol decrease 
coccoid forms and enhanced recovery of the bacterium. 
We used of cystein glycerol broth for treatment of 
biopsies tissues, this media inhibit coccoid formation and 
recovery of bacterium was easier.  
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