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Abstract

Helicobacter pylori is a bacterium broadly distributed in the world, colonizing nearly 50% of the human population. Its niche is the human
stomach, where it is able to generate several gastric pathologies. A numbers of studies have detected Candida sp. together with H. pylori in the
stomach, condition which could increase the severity of the gastric damage. Nevertheless, the association between these two microorganisms
is closer because it has been reported that H. pylori can be found active within vacuoles of yeasts belonging to genus Candida. This association
is present in yeasts isolated from diverse sources including foods as well as human bodies, such as mouth and vagina of pregnant women,
suggesting the presence of a novel mechanism of protection and a means of transportation which facilitates H. pylori transmission. The aim of
the present work is to review the relationship between H. pylori and yeasts of the genus Candida and the role of yeasts in the persistence of H.

pylori worldwide infection.
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Introduction

Helicobacter pyloriis a Gram negative microaerophilicbacterium
associated to a series of gastric pathologies, such as duodenal
ulcer, gastric ulcer, mucosa-associated lymphoid tissue lymphoma
(MALT lymphoma) and gastric adenocarcinoma [1,2]. Despite it
is associated to a number of gastric and extra-gastric pathologies
[3], H. pylori is a labile organism unable to survive under a low
pH condition and it must be protected from desiccation, contact
with oxygen and ambient temperature [4,5]. Presently, infections
caused by H. pylori constitute a global health problem, particularly
in developing countries where its prevalence exceeds 70% [6]. In
H. pylori positive patients, the triple eradication therapy, consisting
in clarithromycin, metronidazole or amoxicillin and proton-pump
inhibitors (PPIs), is recommended as the first line treatment [7,8].
This therapy is modified in accordance with the local resistance
and second third or even fourth line treatments can be established
[9,10]. Nevertheless, and in accordance with reports of systematic
reviews, the effectiveness of the first line therapy has been steadily
decreasing [10-12], favoring the persistence of H. pylori.

Discussion
Helicobacter pylori as an Intracellular Organism

One of the reasons for the inefficiency of the treatment could be
the intracellular facultative nature of H. pylori. These observations
began in 1984, when “Campylobacter-type organisms” were

reported to invade the intercellular spaces in patients with gastritis
and ulcers [13-16]. Later on, studies confirmed the invasiveness
of this bacterium reporting its presence inside cells of the gastric
epithelium [17-20], several cell lines [21] and in cells of the
immune system, such as macrophages [22] and dendritic cells [23].
Furthermore, its entry into other eukaryotic cells, such as yeasts,
particularly members of the genus Candida [24-30], has been
reported.

Helicobacter pylori and its relationship with Candida sp.

Candida is a genus of unicellular fungi also known as yeasts.
Species of the Candida genus are considered as normal microbiota
of humans and they have been found in the skin, mouth, vagina
and gastrointestinal system and they are considered opportunistic
organisms [31]. In 1978, the presence of Candida in the stomach of
patients with gastric ulcer was reported [32]. Later on, its presence
was reported in patients with gastric cancer [33], peptic ulcer [34],
chronic gastritis and persons without gastric pathologies [35]. The
effect of yeast colonization in the development of gastric diseases
has not been clarified yet, but the presence of Candida has been
associated with an active role in the persistence of gastric ulcer,
preventing the normal course of healing and generating persistent
clinical symptoms in the patients [36]. Karczewsca et al. analyzed
several disorders of the upper gastrointestinal tract, such as non-
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ulcer dyspepsia, gastric ulcer and duodenal ulcer, establishing a
relationship between the presence of Candida and H. pylori and the
development of gastric ulcer and suggested a synergism between
these microorganisms in the pathogenesis of the disease [37].

Nevertheless, the interest for the presence of Candida together
with H. pylori is not only based on the increased gastric damage
severity because studies demonstrate a closer relationship
between both microorganisms. These studies started in 1998,
when optical microscopy studies revealed the presence of moving
“bacteria-type bodies” within the vacuoles of gastric Candida [38].
The PCR technique identified these bodies as bacteria belonging
to the species H. pylori and after subjecting the yeasts to high
temperatures, desiccation, acid pH and a biocide, both Candida
and H. pylori maintained their viability (the latter showing active
movement) while the control H. pylori strain (not localized within
Candida) was inactivated by these stressing conditions [38].
Further studies allowed visualizing and detecting yeasts belonging
to the species C. albicans from different body origins, such as mouth,
stomach and vagina, containing active non-culturable H. pylori
within their vacuoles [24-39]. In the years 2005 [24] and 2008 [39],
oral Candida strains containing H. pylori within their vacuoles were
identified, providing a precedent to propose Candida as a reservoir
of H. pylori and as a facilitator of the oral-oral transmission of
this bacterium. Later on, using PCR, the presence of intravacuolar
H. pylori in C. albicans strains of vaginal origin was detected in
pregnant women [25,27] and vaginal yeasts were proposed as
the main H. pylori reservoir for transmission of this bacterium to
newborns [27].

It must be taken into consideration that Candida is not only
highly widespread in the human body but it is also the main
genus of yeasts which contaminate foods [40], being C. albicans, C.
parapsilosis, C. tropicalis, C. glabrata and C. rusei the main pathogenic
species [41]. The first three of them have been frequently isolated
from foods such as milk, cheese, juices and salads [42,43]. Regarding
intra-yeast H. pylori detection in foods, it has been reported within
yeasts species of Candida isolated from different food sources, such
as yogurt, grape juice, bread, preserves, fruits and honey [30,39]. In
this sense, food quality yeasts, used to prepare fermented foods or
food by themselves or those present as contaminants, may play a
crucial role in H. pylori transmission [39,44]. It must be considered
that yeasts can tolerate manufacturing processes present in the
food industry, such as high temperatures, desiccation, acid pH, high
saline concentrations, cold chains and sanitization processes [45].
Under these conditions, H. pylori has only been identified as non-
culturable (coccoid) bacterium and it is unknown if it is viable in
foods or if it is able to infect humans [26,46].

This habitat offered by Candida could provide protection to H.
pylori, allowing its survival against the lack of nutrients and the
presence of unfavorable conditions. It looks like yeasts, particularly
their vacuoles, are appropriate dwellings for bacteria which invade
these eukaryotic microorganisms. This is probably due to the diverse
functions of the vacuole which includes storage and hydrolysis of
glycoproteins and storage of Ca®*, phosphate and amino acids. Also,
the membrane of yeast vacuoles are rich in ergosterol, a compound
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extensively incorporated by bacteria of the genus Helicobacter in
their cell membrane and required to colonize hosts [47]. Thus, H.
pylori could obtain direct benefits within the vacuole of yeasts,
namely protection against the lack of nutrients and other stressing
environments, such as high or low temperatures, acid pH and the
presence of antibiotics [26].

Conclusion

Although the presented findings reveal a new vision of the
relationship between C. albicans, a yeast widely spread in the human
body, with H. pylori, a highly prevalent pathogenic bacterium, it is
necessary to develop new research. It is essential to elucidate if
this C. albicans-H. pylori close relationship provides the bacterium
protection against unfavorable environments or if it provides a
potential example of a model of reservoir and vector facilitating H.
pylori transmission.

References

1. Azevedo NF, Huntington ], Goodman K] (2009) The Epidemiology of
Helicobacter pylori and public health implications. Helicobacter 14(1):
1-7.

2. SachsG, Scott DR (2012) Helicobacter pylori: Destruction or preservation.
Med Rep 4(7): 1-5.

3. GoniE, FranceschiF (2016) Helicobacter pylori and extragastric diseases.
Helicobacter 21 (suppl 1): 45-48.

4. Marshall BJ, Barrett JL, Prakash C, McCallum RW, Guerrant RL (1990)
Urea protects Helicobacter (Campylobacter) pylori from the bactericidal
effect of acid. Gastroenterol 99(3): 697- 702.

5. Meunier O, Walter P, Chamouard P, Piemont Y, Monteil H (1997) Isolation
of Helicobacter pylori: necessity of control of transport conditions.
Pathol Biol 45(1): 82-85.

6. Yan T, Hu Q, Zhang Q, Li Y, Liang T (2013) National rates of Helicobacter
pylori recurrence are significantly and inversely correlated with human
development index. Aliment Pharmacol Ther 37(10): 963-968.

7. Bazzoli F, Pozzato P, Rokkas T (2002) Helicobacter pylori: the challenge
in therapy. Helicobacter 7(1): 43-49.

8. Malfertheiner P, Wolle K (2007) Treatment of Helicobacter pylori. Best
Pract Res Clin Gastroenterology 21(2): 315-324.

9. Malfertheiner P, Megraud F, Morain CAO, Gisbert JP, Kuipers EJ, et al.
(2016) Management of Helicobacter pylori infection-the Maastricht V/
Florence Consensus Report. Gut 66(1): 6-30.

10. Thung I, Aramin H, Vavinskaya V, Gupta S, Park JY, et al. (2016) Review
article: the global emergence of Helicobacter pylori antibiotic resistance.
Aliment Pharmacol Ther 43(4): 514-533.

11. Megraud F, Coenen S, Versporten A, Kist M, Lopez-Brea M et al. (2013)
Helicobacter pyloriresistance to antibiotics in Europe and its relationship
to antibiotic consumption. Gut 62(1): 34-42.

12. Ghotaslou R, Ebrahimzadeh H, Mahammadzadeh Y (2015) Prevalence of
antibiotics resistance in Helicobacter pylori: A recent literature review.
World ] Methodol 5(3): 164-174.

13. Shousha S, Bull TB, Parkins RA (1984) Gastric spiral bacteria. Lancet
324(8394): 100-101.

14. Buck GE, Gourley WK, Lee WK, Subramanyam K, Latimer JM, et al. (1986)
Relation of Campylobacter pyloridis to gastritis and peptic ulcer. | Infect
Dis 153(4): 664-669.

15.Chen XG, Correa P, Offerhaus ], Rodriguez E, Janney F, et al. (1986)
Ultrastructure of the gastric mucosa harboring Campylobacter-like
organisms. Am ] Clin Pathol 86(5): 575-582.

3737


https://www.ncbi.nlm.nih.gov/pubmed/19712161
https://www.ncbi.nlm.nih.gov/pubmed/19712161
https://www.ncbi.nlm.nih.gov/pubmed/19712161
https://www.ncbi.nlm.nih.gov/pubmed/27531539
https://www.ncbi.nlm.nih.gov/pubmed/27531539
https://www.ncbi.nlm.nih.gov/pubmed/2379775
https://www.ncbi.nlm.nih.gov/pubmed/2379775
https://www.ncbi.nlm.nih.gov/pubmed/2379775
https://www.ncbi.nlm.nih.gov/pubmed/9097852
https://www.ncbi.nlm.nih.gov/pubmed/9097852
https://www.ncbi.nlm.nih.gov/pubmed/9097852
https://www.ncbi.nlm.nih.gov/pubmed/23550618
https://www.ncbi.nlm.nih.gov/pubmed/23550618
https://www.ncbi.nlm.nih.gov/pubmed/23550618
https://www.ncbi.nlm.nih.gov/pubmed/12197909
https://www.ncbi.nlm.nih.gov/pubmed/12197909
https://www.ncbi.nlm.nih.gov/pubmed/26694080
https://www.ncbi.nlm.nih.gov/pubmed/26694080
https://www.ncbi.nlm.nih.gov/pubmed/26694080
https://www.ncbi.nlm.nih.gov/pubmed/22580412
https://www.ncbi.nlm.nih.gov/pubmed/22580412
https://www.ncbi.nlm.nih.gov/pubmed/22580412
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4572030/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4572030/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4572030/
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(84)90267-8/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(84)90267-8/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/3950448
https://www.ncbi.nlm.nih.gov/pubmed/3950448
https://www.ncbi.nlm.nih.gov/pubmed/3950448
https://www.ncbi.nlm.nih.gov/pubmed/2430450
https://www.ncbi.nlm.nih.gov/pubmed/2430450
https://www.ncbi.nlm.nih.gov/pubmed/2430450

Apolinaria Garcia-Cancino. Biomed ] Sci & Tech Res

Volume 4- Issue 1: 2018

16. Tricottet V, Bruneval P, Vire O, Camilleri JP, Bloch F, et al. (1986)
Campylobacter-like organisms andsurface epithelium abnormalities in
active, chronic gastritisin humans: an ultrastructural study. Ultrastruct
Pathol 10(2): 113-122.

17.Noach LA, Rolf TM, Tytgat GN (1994) Electron microscopic study of
association between Helicobacter pylori and gastric and duodenal
mucosa. ] Clin Pathol 47(8): 699-704.

18.El-Shoura SM (1995) Helicobacter pylori: 1. Ultrastructuralsequences
of adherence, attachment, and penetration intothe gastric mucosa.
Ultrastruct Pathol 19(4): 323-333.

19. Papadogiannakis N, Willén R, Carlén B, Sjostedt S, Wadstrom T, et al.
(2000) Modes of adherence of Helicobacter pylori to gastric surface
epithelium in gas-troduodenal disease: a possible sequence of
eventsleading to internalisation. APMIS 108(6): 439-447.

20.Semino Mora C, Doi S, Marty A, Simko V, Carlstedt I, et al. (2003)
Intracellular and interstitial expression of H. pylori virulence genes in
gastric precancerous intestinal metaplasia and adenocarcinoma. ] Infect
Dis 187(8): 1165-1177

21. Amieva MR, Salama NR, Tompkins LS, Falkow S (2002) Helicobacter
pylori enter and survive within multivesicular vacuoles of epithelial
cells. Cell Microbiol 4(10): 677-690.

22.Wang YH, Wu JJ, Lei HY (2009) The autophagic induction in Helicobacter
pylori-infected macrophage. Exp Biol Med 234(2): 171 - 180.

23.Wang YH, Gorvel JP, Chu YT, Wu J], Lei HY (2010) Helicobacter pylori
impairs murine dendritic cell responses to infection. PloS One 5(5):
e10844.

24. Siavoshi F, Salmanian AH, Akbari F, Malekzadeh R, Massarrat S (2005)
Detection of Helicobacter pylori-specific genes in the oral yeast.
Helicobacter 10(4): 318-322.

25. Siavoshi F, Taghikhani A, Malekzadeh R, Sarrafnejad A, Kashanian M, et
al. (2013) The role of mother’s oral and vaginal yeasts in transmission of
Helicobacter pylori to neonates. Arch Iran Med 16(5): 288-294.

26. Siavoshi F, Saniee P (2014) Vacuoles of Candida yeast as a specialized
niche for Helicobacter pylori. World ] Gastroenterol 20(18): 5263-5273.

27.Saniee P, Siavoshi F, Nikbakht Broujeni G, Khormali M, Sarrafnejad A, et
al. (2013) Immunodetection of Helicobacrer pylori - specific proteins in
oral and gastric Candida yeasts. Arch Iran Med 16(11): 624-630.

28. Saniee P, Siavoshi F, Nikbakht Broujeni G, Khormali M, Sarrafnejad A, et
al. (2013) Localization of H.pylori within the Vacuole of Candida yeast by
direct inmunofluorescence technique. Arch Iran Med 16(12): 705-710.

29. Saniee P, Siavoshi F (2015) Endocytotic uptake of FITC-labeled anti-H.
pylori egg yolk immunoglobulin Y in Candida yeast for detection of
intracellular H. pylori. Front Microbiol 6: 113.

30. Siavoshi F Sahraee M, Ebrahimi H, Sarrafnejad A, Saniee P (2018)
Natural fruits, flowers, honey, and honeybees harbor Helicobacter pylori-
positive yeasts. Helicobacter 23(2): e12471.

31. Calderone R, Clancy (2012) Candida and candidiasis (2a edition) ASM
Press, Washington, USA, pp. 524.

This work is licensed under Creative
BY Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

Biomedical Journal of
Scientific & Technical Research (BJSTR)

32.Katzenstein AL, Maksem ] (1979) Candidal infection of gastric ulcers.
Histology, incidence, and clinical significance. Am ] Clin Pathol 71(2):
137-141.

33.Scott B, Jenkins D (1982) Gastro-oesophageal candidiasis. Gut 23(2):
137-139.

34. Warren R, Marshall B (1983) Unidentified curved bacilli on gastric
epithelium in active chronic gastritis. Lancet 1(8336): 1273-1275.

35. Zwolinska Wcislo M, Budak A, Bogdat ], Trojanowska D (2001) Effect
of fungal colonization of gastric mucosa on the course of gastric ulcers
healing. Med Sci Monit 7(2): 266-275.

36. Zwolinska Wcisto M, Budak A, Trojanowska D, Bogda ], Stachura ] (1998)
Fungal colonization of the stomach and its clinical relevance. Mycoses
41(7-8):327-334.

37.Karczewska E, Wojtas I, Sito E, Trojanowska D, Budak A, et al. (2009)
Assessment of co-existence of Helicobacter pylori and Candida fungi in
diseases of the upper gastrointestinal tract. ] Physiol and Pharmacol
60(suppl 6): 33-39.

38. Siavoshi F, Nourali Ahari F, Zeinali S, Hashemi Dogaheh MH, Malekzadeh
R, et al. (1998) Yeasts protects Helicobacter pylori against the
environmental stress. Arch Iran Med 1(1): 2-8.

39. Salmanian AH, Siavoshi F, Akbari F, Afshari A, Malekzadeh R (2008) Yeast
of the oral cavity is the reservoir of Helicobacter pylori. ] Oral Pathol Med
37(6): 324-328.

40. Garnier L, Valence F, Mounier ] (2017) Diversity and control of spoilage
fungi in dairy products: An update. Microorganisms 5(3): E42.

41. Pfaller MA, Diekema D], Procop GW, Rinaldi MG (2007) Multicenter
comparison of the VITEK 2 antifungal susceptibility test with the
CLSI both microdilution reference method for testing amphotericin
B, flucytosine, and voriconazole against Candida spp. ] Clin Microbiol
45(11): 3522-3528.

42.Senses-ergul S, Agoston R, Belak A, Dedk T (2006) Characterization of
some yeasts isolated from foods by traditional and molecular tests. Int ]
Food Microbiol 108(1): 120-124.

43.Dubash T, Gupta S, Prakash PY, Bairy I (2010) Isolation of yeasts from
various food products and detection of killer toxin activity In vitro. J Sci
Res 2(2): 407-411.

44.Fleet GH (2007) Yeasts in foods and beverages: impact on product
quality and safety. Curr Opin Biotechnol 18(2): 170-175.

45, Pérez-Torrado R, Gamero E, Gomez-Pastor R, Garre E, Aranda A, et al.
(2015) Yeast biomass, an optimised product with myriad applications
in the food industry. Trends Food Sc Technol 46(2): 167-175.

46. Enroth H, Wreiber K, Rigo R, Risberg D, Uribe A et al. (1999) In vitro aging
of Helicobacter pylori: Changes in morphology, intracellular composition
and surface properties. Helicobacter 4(1): 7-16.

47. Hildebrandt E, McGee D] (2009) Helicobacter pylori lipopolysaccharide
modification, Lewis antigen expression, and gastric colonization are
cholesterol-dependent. BMC Microbiology 9: 258.

Assets of Publishing with us

BIOMEDICAL

L CHES e Global archiving of articles

o [mmediate, unrestricted online access
e Rigorous Peer Review Process
¢ Authors Retain Copyrights

¢ Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

3738


https://www.ncbi.nlm.nih.gov/pubmed/3961927
https://www.ncbi.nlm.nih.gov/pubmed/3961927
https://www.ncbi.nlm.nih.gov/pubmed/3961927
https://www.ncbi.nlm.nih.gov/pubmed/3961927
https://www.ncbi.nlm.nih.gov/pubmed/7962619
https://www.ncbi.nlm.nih.gov/pubmed/7962619
https://www.ncbi.nlm.nih.gov/pubmed/7962619
https://www.ncbi.nlm.nih.gov/pubmed/7571091
https://www.ncbi.nlm.nih.gov/pubmed/7571091
https://www.ncbi.nlm.nih.gov/pubmed/7571091
https://www.ncbi.nlm.nih.gov/pubmed/11028807
https://www.ncbi.nlm.nih.gov/pubmed/11028807
https://www.ncbi.nlm.nih.gov/pubmed/11028807
https://www.ncbi.nlm.nih.gov/pubmed/11028807
https://www.ncbi.nlm.nih.gov/pubmed/12695995
https://www.ncbi.nlm.nih.gov/pubmed/12695995
https://www.ncbi.nlm.nih.gov/pubmed/12695995
https://www.ncbi.nlm.nih.gov/pubmed/12695995
https://www.ncbi.nlm.nih.gov/pubmed/12366404
https://www.ncbi.nlm.nih.gov/pubmed/12366404
https://www.ncbi.nlm.nih.gov/pubmed/12366404
https://www.ncbi.nlm.nih.gov/pubmed/19064937
https://www.ncbi.nlm.nih.gov/pubmed/19064937
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010844
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010844
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010844
https://www.ncbi.nlm.nih.gov/pubmed/16104948
https://www.ncbi.nlm.nih.gov/pubmed/16104948
https://www.ncbi.nlm.nih.gov/pubmed/16104948
https://www.ncbi.nlm.nih.gov/pubmed/23641743
https://www.ncbi.nlm.nih.gov/pubmed/23641743
https://www.ncbi.nlm.nih.gov/pubmed/23641743
https://www.ncbi.nlm.nih.gov/pubmed/24833856
https://www.ncbi.nlm.nih.gov/pubmed/24833856
https://www.ncbi.nlm.nih.gov/pubmed/24206402
https://www.ncbi.nlm.nih.gov/pubmed/24206402
https://www.ncbi.nlm.nih.gov/pubmed/24206402
https://www.ncbi.nlm.nih.gov/pubmed/24329143
https://www.ncbi.nlm.nih.gov/pubmed/24329143
https://www.ncbi.nlm.nih.gov/pubmed/24329143
https://www.ncbi.nlm.nih.gov/pubmed/25852651
https://www.ncbi.nlm.nih.gov/pubmed/25852651
https://www.ncbi.nlm.nih.gov/pubmed/25852651
https://www.ncbi.nlm.nih.gov/pubmed/29457310
https://www.ncbi.nlm.nih.gov/pubmed/29457310
https://www.ncbi.nlm.nih.gov/pubmed/29457310
https://www.ncbi.nlm.nih.gov/pubmed/425930
https://www.ncbi.nlm.nih.gov/pubmed/425930
https://www.ncbi.nlm.nih.gov/pubmed/425930
https://www.ncbi.nlm.nih.gov/pubmed/7068036
https://www.ncbi.nlm.nih.gov/pubmed/7068036
https://www.ncbi.nlm.nih.gov/pubmed/6134060
https://www.ncbi.nlm.nih.gov/pubmed/6134060
https://www.ncbi.nlm.nih.gov/pubmed/11257734
https://www.ncbi.nlm.nih.gov/pubmed/11257734
https://www.ncbi.nlm.nih.gov/pubmed/11257734
https://www.ncbi.nlm.nih.gov/pubmed/9861839
https://www.ncbi.nlm.nih.gov/pubmed/9861839
https://www.ncbi.nlm.nih.gov/pubmed/9861839
https://www.ncbi.nlm.nih.gov/pubmed/20224149
https://www.ncbi.nlm.nih.gov/pubmed/20224149
https://www.ncbi.nlm.nih.gov/pubmed/20224149
https://www.ncbi.nlm.nih.gov/pubmed/20224149
http://health.barakatkns.com/article/124918/yeast-protects-helicobacter-pylori-against-the-environmental-stress
http://health.barakatkns.com/article/124918/yeast-protects-helicobacter-pylori-against-the-environmental-stress
http://health.barakatkns.com/article/124918/yeast-protects-helicobacter-pylori-against-the-environmental-stress
https://www.ncbi.nlm.nih.gov/pubmed/18266659
https://www.ncbi.nlm.nih.gov/pubmed/18266659
https://www.ncbi.nlm.nih.gov/pubmed/18266659
https://www.ncbi.nlm.nih.gov/pubmed/28788096
https://www.ncbi.nlm.nih.gov/pubmed/28788096
https://www.ncbi.nlm.nih.gov/pubmed/17913927
https://www.ncbi.nlm.nih.gov/pubmed/17913927
https://www.ncbi.nlm.nih.gov/pubmed/17913927
https://www.ncbi.nlm.nih.gov/pubmed/17913927
https://www.ncbi.nlm.nih.gov/pubmed/17913927
https://www.ncbi.nlm.nih.gov/pubmed/16388865
https://www.ncbi.nlm.nih.gov/pubmed/16388865
https://www.ncbi.nlm.nih.gov/pubmed/16388865
https://www.banglajol.info/index.php/JSR/article/view/4159
https://www.banglajol.info/index.php/JSR/article/view/4159
https://www.banglajol.info/index.php/JSR/article/view/4159
https://www.ncbi.nlm.nih.gov/pubmed/17275276
https://www.ncbi.nlm.nih.gov/pubmed/17275276
https://www.researchgate.net/publication/283258926_Yeast_biomass_an_optimised_product_with_myriad_applications_in_the_food_industry
https://www.researchgate.net/publication/283258926_Yeast_biomass_an_optimised_product_with_myriad_applications_in_the_food_industry
https://www.researchgate.net/publication/283258926_Yeast_biomass_an_optimised_product_with_myriad_applications_in_the_food_industry
https://www.ncbi.nlm.nih.gov/pubmed/10352082
https://www.ncbi.nlm.nih.gov/pubmed/10352082
https://www.ncbi.nlm.nih.gov/pubmed/10352082
https://www.ncbi.nlm.nih.gov/pubmed/20003432
https://www.ncbi.nlm.nih.gov/pubmed/20003432
https://www.ncbi.nlm.nih.gov/pubmed/20003432
https://biomedres.us/submit-manuscript.php
https://biomedres.us/

	Title
	Abstract
	Keywords
	Introduction
	Discussion
	Helicobacter pylori as an Intracellular Organism
	Helicobacter pylori and its relationship with Candida sp

	Conclusion
	References

