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Abstract 
Campylobacter concisus has been described as the etiological agent of periodontal disease, inflammatory bowel diseases, and enterocolitis. It 
is also detected in healthy individuals. There are differences between strains in healthy individuals and affected ones by production of two 
exototoxins. In this mini review authors discuss major facts about cultivation, isolation, virulence and immune response to C. concisus. 
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Introduction 

At this very moment, there are only 161 papers in 
the Pub.Med.gov database. The first description of 
Campylobacter concisus occurred in 1981 by Tanner et 
al. who described these bacteria isolated from the oral 
cavity of patients with periodontal lesions [1]. C. 
concisus is spiral -shaped with a single polar flagellum, 
a slow-growing, fastidious organism with the optimal 
growth temperature of 37 °C, on media enrichment with 
blood, preferring horse blood. Biochemically, it is 
urease and catalase negative, and oxidase positive [2]. 
C. concisus is susceptible to ciprofloxacin and 
macrolides, but resistance to ciprofloxacin has been 
described in 5% of the strains [3]. C. concisus is not 
only associated with periodontitis, it can be found in the 
oral cavity of healthy persons [4-6]. There are only 
three studies on its isolation not only from the digestive 
tract but from two patients with underlying carcinoma: 
one had polymicrobial brain abscess [7], in one case of 
bacteremia was described with C. concisus 
gastroenteritis [8], and in one immunocompromised 
patient with pulmonary disease [9]. 

Although initial studies focused upon the presence 
and role of C. concisus in periodontal disease, over the 
last 30 years it has been investigated in intestinal 
disease, including enteritis and more recently 
inflammatory bowel diseases (IBD). It was an 
established opinion that the human’s oral cavity is the 
only reservoir but findings linked the strains from 

poultry and ruminants [10]. For the first time it was 
isolated from feces in 1987. The first reports of its 
possible role in gastrointestinal disease in children with 
diarrhea came from Sweden [11]. There was a large 
study at the Red Cross Children’s Hospital in South 
Africa over almost two decades in which it was found 
that C. concisus accounted for 25.02% of 
Campylobacters, being the second most prevalent 
species after C. jejuni (32.57%). The disadvantage of 
this study was the lack of a control group [12,13]. In 
Denmark, there were several representative studies in 
which C. concisus was found with a high prevalence in 
diarrheic stool samples in adults and children. In a 
healthy population, isolation of C. concisus was 
described by Engberg et al. There was variability 
between the C. concisus isolates, but without clear 
phenotypic or genotypic differences between strains 
from patients with diarrhoea and isolates from healthy 
carriers [14]. Their presence in the stool of healthy 
children was described in a study from Belgium [15]. In 
a large study conducted in Denmark, the incidence of 
C. concisus was almost as high as in Campylobacter 
jejuni [16]. The clinical manifestations of enteric C. 
concisus infection include prolonged diarrhea with a 
milder course compared to C. jejuni/coli [17]. 

The first liaison between C. concisus and 
inflammatory bowel disease (IBD) came from the 
analysis of Campylobacter species in biopsy specimens 
from children with Crohn’s disease (CD) [18,19]. Man 
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et al. described similar results comparing fecal isolates 
from patients with CD and from healthy controls [20]. 
In addition, similar results were obtained for the 
patients with ulcerous colitis (UC) [21]. Mukhopadhya 
and colleagues in Scotland also detected C. concisus 
more often in biopsy specimens from adults with UC 
compared to controls (p = 0.0019) [22]. It is established 
that the reservoir for C. concisus is oral cavity [23]. 

A substantial number of reports on the pathogenic 
influence of C. concisus on many diseases of the 
gastrointestinal system, including gastroesophageal 
reflux disease, Barrett’s esophagus has appeared lately 
[24]. The results showed that microorganism influences 
expression of carcinogenesis biomarker and cytokines 
in cell line models and possibility promotes 
oesophageal adenocarcinoma [25]. 

 
Isolation and identification 

Isolation and identification methodology have been 
evolved since it was first described. At the very 
beginning for isolation, only the filtration method was 
used, and for identifying a “Cape Town protocol” and 
biochemical testing as well as testing of conditions for 
cultivation (The Cape Town protocol, 1998) [26]. Lee 
et al. determined that C. concisus isolates grew in 
anaerobic conditions without the presence of H2, 
formate, or fumarate, and in microaerobic conditions in 
the presence of H2 growth is better [27]. Nowadays, for 
isolation selective and non-selective media has been in 
use in combination with filtration technique, and for 
identification, PCR, RT-PCR, Maldi TOF are 
applicable. The most often used primers target for C. 
concisus, are genes for 16S rDNA, 23S rDNA, or 
chaperonin-60 (cpn60) [28]. 

 
Strains typing 

The introduction of MALDI-TOF MS 
(Matrixassisted laser desorption/ionization time-of-
flight mass spectrometry) has enabled rapid 
identification and at the same time typing of isolates 
[29]. 

MLST analysis of fecal and oral C. concisus isolates 
divided the strains into two major groups, and based on 
several other research papers results, it was also 
proposed the grouping into two genomospecies (GS1 
and GS2) with different pathogenicity potential. C. 
concisus Genomospecies 2 is better adapted to the 
human gastrointestinal tract as compared with C. 
concisus Genomospecies 1 [30]. 

The most explorative method for genetic typing is 
whole- genome sequencing. Kaakoush et al. first 
compare the genomes of C. concisus, analyzing one 

reference strain and the strain UNSWCD [31,32]. 
Chung et al. sequenced 27 oral C. concisus strains from 
IBD patients and healthy controls and contributed to the 
investigations of strain pathogenicity by describing two 
genomic islands (CON_PiiA and CON_piiB) that 
contained proteins homologous to a type IV secretion 
system, and some effector proteins [33]. The sequence 
and analyze the genome of a C. concisus from a biopsy 
of a child with Crohn’s disease (UNSWCD) has been 
the second such genome for this species. This genome 
is smaller than the 2.1 Mb C. concisus reference BAA-
1457, 138 genes from UNSWCD and 281 from BAA-
1457 were unique when compared against the other. 
This provided evidence of expression for 217 proteins 
previously defined as ‘hypothetical’ in Campylobacter. 
Substantial functional differences were observed 
between the UNSWCD and the reference strain, 
revealed differences in membrane proteins, response to 
stimulus, molecular transport, and electron carriers. 
Many of the observed differences are consistent with 
UNSWCD having adapted to greater surface interaction 
with host cells, as opposed to BAA-1457 which may 
prefer a free-living environment [34]. 

 
Antimicrobials susceptibility testing 

There are few reports on antimicrobials 
susceptibility of C. concisus. One of them is coming 
from Belgium. The authors concluded that strains are 
sensitive to macrolides as well as other applied 
antimicrobials. Resistance occurred in a low 
percentage. Sensitivity testing was performed using 
CLSI criteria, on sheep blood agar in microaerobic 
conditions [3]. 

 
Pathogenicity 

C. concisus can survive at wide variations in pH 
[35] and remains active in acidic environments. which 
may enable passage or probably persistence in gaster 
[37]. The contact with the gut epithelial cells is possible 
through the action of polar flagellum [19]. C. concisus 
can invade host cells [38] and that potential is increased 
in the presence of the inflammatory cytokines, TNF-α 
and IFN-γ [20]. These bacteria can produce biofilm 
[37], and induce apoptosis with epithelial barrier 
dysfunction by oral and fecal C. concisus strains 
because of apoptotic leaks with moderate TJ changes, 
demonstrating a leak-flux mechanism that parallels the 
clinical manifestation of diarrhea [38]. It is established 
that strains isolated from chronic intestinal diseases 
were 500-fold more invasive than isolates from acute 
gastroenteritis cases and healthy controls. The putative 
virulence factor from the plasmid is exotoxin9/DnaI, 
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associated with increased survival in epithelial cells. 
Exotoxin9/DnaI levels were significantly higher in 
fecal samples from CD patients compared to healthy 
controls. One of the key elements involved in barrier 
damage is Zot (Zonula occludens toxin), a toxin that 
disrupts intercellular tight junctions (TJ) [39]. One 
group proposed that a primary barrier function defect 
caused by C. concisus Zot is a mechanism by which zot-
positive C. concisus strains may trigger the onset and 
relapse of IBD [40]. Mahendran et al. described the 
association between polymorphisms in the zot gene and 
association to clinical disease [41]. Kaakoush et al. 
have proposed differentiation of pathogenic C. concisus 
isolates into two groups: adherent and invasive C. 
concisus (AICC), and adherent and toxinogenic C. 
concisus (AToCC) [42]. Gemmel et al. have found that 
type IV and VI secretion systems genes, known to be 
important for pathogenicity in the Campylobacter 
genus, were present in the genomes assemblies, with 
82% containing Type VI secretion system genes [43]. 
Their findings described C. concisus strains as 
genetically diverse, with the variability in bacterial 
secretion system content which may play the role in 
their virulence potential. It is determined that genes 
related to cell wall/membrane biogenesis were more 
common in oral isolates, whereas genes involved in cell 
transport, metabolism, and secretory pathways were 
more prevalent in enteric isolates [44]. 

 
C. concisus and diseases 
Gingivitis and Periodontitis 

Gingivitis is a common bacterial disease that affects 
90% of the population, while periodontitis is not so 
often, but is a very serious condition that affects the 
supporting tissues of the tooth. As periodontitis 
progresses, a loss of attachment between the gingivae 
and the teeth may lead to the formation of a periodontal 
pocket, which then allows extensive colonization by 
anaerobic bacteria causing further inflammation of the 
mucosa. There are several theories proposed about the 
role of bacteria in the etiology of periodontitis. 
However, studies have not revealed a clear association 
between C. concisus and gingivitis and periodontitis, its 
role in human oral inflammatory diseases remains 
unclear, as well as for other bacteria in the human oral 
cavity [45]. 

 
Diarrheal syndrome of bacterial etiology 

Nowadays, the genus Campylobacter is the most 
often associated with enterocolitis. C. jejuni and C. coli 
are the most often isolated microorganisms in these 
patients. Would C. concisus join the number of isolated 

thermotolerant campylobacters? According to many 
authors, probably it is a newly recognized pathogen 
with a history of association with a human host. 

 
Inflammatory bowel disease (IBD) 

IBD is comprised of Crohn’s disease (CD) and 
Ulcerative colitis (UC) (ICD-10: K50-K51). They are 
characterized by an excessive immune response to an 
unknown microbial trigger, in genetically susceptible 
hosts [46,47]. In the etiology of UC and CD, which are 
believed to be closely related, an exact pathogenic 
mechanism was not exactly described. The presence of 
C. concisus in the saliva of healthy individuals and 
patients with inflammatory bowel disease (IBD) was 
examined. C. concisus was detected in 97% of the 
healthy individuals and 100% of the patients with IBD 
tested. The C. concisus culture positivity rate in 
younger children was significantly lower than that in 
the other age groups [48]. Liu et al. [45] using genomic 
analysis of oral C. concisus strains identified a potential 
bacterial molecular marker associated with active 
Crohn’s disease. In humans, one of the most widely 
studied genes is NOD2, which was the first to be 
associated with CD. NOD2 is a protein with a key 
function in immunoregulation. On a cellular level, 
bacterial interaction with gut mucosa cells may rely on 
the mucosa composition, barrier defects, and the local 
host-mediated inflammatory response. 

 
Immune response to C. concisus 

Limited information is available on immunity in C. 
concisus infection. C. concisus has the capability to 
activate the innate immune system and to stimulate 
neutrophil cells to increased adherence molecule 
expression and oxidative burst response. These two 
characteristics are both crucial for acute inflammation. 
The opsonic activity of heat-treated serum from patients 
was not increased compared to heat treated control 
serum suggesting a weak systemic IgG response to 
infection [49]. Chen et al., have found that C. concisus 
upregulated IL-18 and IL-1β in oral epithelial cells 
supported a role of C. concisus in oral inflammatory 
diseases, and probably in cancerogenesis [50]. Kirk et 
al., have found that faecal isolates of C. concisus were 
sensitive to the bactericidal effects of the serum, which 
may explain why these bacteria were not implicated in 
bacteremia [51]. It was detected that C. concisus-
positive patients had increased IgG antibodies. Patients 
with high IgG levels more often reported headache, and 
they had a trend toward more mucus in stools, whereas 
IgG levels were unrelated to age, duration of diarrhea, 
number of stools per day, and weight loss [52]. Heat-
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killed C. concisus, mediate high immunostimulatory 
activity. C. concisus, exhibited robust TLR4 
stimulatory activity [53]. 

Mass spectrometric analyses of the lipid of C. 
concisus revealed a novel moiety with two or three 
phosphoryl substituents. Molecular and fragment ion 
analysis indicated that the oligosaccharide portion of 
the LOS had only a single phosphate and hallmarks of 
the C. jejuni LOS. C. concisus LOS and live bacteria 
induced less TNF-α secretion in human monocytes than 
did C. jejuni. Furthermore, the C. concisus bacteria 
were less virulent than C. jejuni. According to the 
authors, all of those findings support the significance of 
the LOS as a determinant in the relative pathogenicity 
of C. concisus [54]. 

Kaakoush et al. described a comprehensive global 
profile of innate immune responses to C. concisus 
infection in differentiated THP-1 macrophages infected 
with an adherent and invasive strain of C. concisus. 
They observed inflammasome assembly in C. concisus-
infected macrophages. Global profiling of the 
transcriptome they investigated, revealed the significant 
regulation of a total of 8,343 transcripts upon infection 
with C. concisus, which included the activation of key 
inflammatory pathways involving CREB1, NF-β, 
STAT, and interferon regulatory factor signaling, micro 
mRNAs, and 333 noncoding RNAs which were 
significantly regulated upon infection, including 
MIR221. That molecule has been associated with 
colorectal carcinogenesis [55]. However, the immune 
system is complex, and a lot of investigations are 
needed to answer all the questions related to innate and 
adaptive immune response. 

 
 
References 
1. Tanner AC, Badger S, Lai CH (1981) Wolinella gen. nov., 

Wolinella succinogenes (Vibrio succinogenes Wolin et al.) 
comb. nov., and description of Bacteroides gracilis sp. nov., 
Wolinella recta sp. nov., Campylobacter concisus sp. nov., and 
Eikenella corrodens from humans with periodontal disease. Int 
J Syst Bacteriol 31: 432-445. 

2. Kaakoush NO, Rodríguez NC, Day AS, Lemberg DA, Leach 
ST, Mitchell MH (2014) Campylobacter concisus and exotoxin 
9 levels in paediatric patients with Crohn's disease and their 
association with the intestinal microbiota. J Med Microbiol 63: 
99-105. 

3. Vandenberg O, Houf K, Douat N, Vlaes L, Retore P, Butzler 
JP, Dediste A (2006) Antimicrobial susceptibility of clinical 
isolates of non-jejuni/coli campylobacters and arcobacters 
from Belgium. J Antimicrob Chemother 57: 908-913. 

4. Tanner A, Maiden M F, Macuch PJ, Murray LL, Kent RL Jr 
(1998) Microbiota of health, gingivitis, and initial 
periodontitis. J Clin Periodontol 25: 85-98. 

5. Macuch PJ, Tanner AC (2000) Campylobacter species in 
health, gingivitis, and periodontitis. J Dent Res 79: 785-792. 

6. Zhang L, Budiman V, Day AS, Mitchell H, Lemberg DA, 
Riordan SM, Grimm M, Leach ST, Ismail Y (2010) Isolation 
and detection of Campylobacter concisus from saliva of 
healthy individuals and patients with inflammatory bowel 
disease. J Clin Microbiol 48: 2965-2967. 

7. de Vries JJ, Arents NL, Manson WL (2008) Campylobacter 
species isolated from extra-oro-intestinal abscesses: a report of 
four cases and literature review. Eur J Clin Microbiol Infect 
Dis 27: 1119-1123. 

8. Vandamme P, Falsen E, Pot B, Hoste B, Kersters K, Ley D 
(1989) Identification of EF group 22 campylobacters from 
gastroenteritis cases as Campylobacter concisus. J Clin 
Microbiol 27: 1775-1781. 

9. Hagemann JB, Haverkamp S, Grüner B, Kuchenbauer F, Essig 
A (2018) Pulmonary Campylobacter concisus infection in an 
immunocompromised patient with underlying mucormycosis. 
Int J Infect Dis 76: 45-47. 

10. Levican A, Ramos-Tapia I, Briceño I, Guerra F, Mena B, 
Varela C, Porte L (2019) Genomic analysis of chilean strains 
of Campylobacter jejuni from human faeces. Biomed Res Int 
8: 1902732. 

11. Lindblom GB, SjogrenE., Hansson-Westerberg J, Kaijser B 
(1995) Campylobacter upsaliensis, C. sputorum sputorum and 
C. concisus as common causes of diarrhoea in Swedish 
children. Scand J Infect Dis 27: 187-188. 

12. Lastovica AJ, Le Roux E (2003). Optimal detection of 
Campylobacter spp in stools. J Clin Pathol 56: 480. 

13. Lastovica AJ, Allos BM (2008) Clinical Significance of 
Campylobacter and related species other than Campylobacter 
jejuni and Campylobacter coli. In Nachamkin I, Szymanski 
CM, Blaser MJ, editors. Campylobacter. Washington, DC, 
USA: American Society for Microbiology. 123–149. 

14. Engberg J, On SL, Harrington CS, Gerner-Smidt P (2000) 
Prevalence of Campylobacter, Arcobacter, Helicobacter, and 
Sutterella spp. in human fecal samples as estimated by a 
reevaluation of isolation methods for Campylobacters. J Clin 
Microbiol 38: 286-291. 

15. Van Etterijck R, Breynaert J, Revets H, Devreker T, 
Vandenplas Y, Vandamme P, Lauwers S (1996) Isolation of 
Campylobacter concisus from feces of children with and 
without diarrhea. J Clin Microbiol 34: 2304-2306. 

16. Nielsen HL, Ejlertsen T, Engberg J, Nielsen H (2013) High 
incidence of Campylobacter concisus in gastroenteritis in 
North Jutland, Denmark: a population based study. Clin 
Microbiol Infect 19: 445-450.  

17. Nielsen HL, Engberg J, Ejlertsen T, Nielsen H (2013) Clinical 
manifestations of Campylobacter concisus infection in 
children. Pediatr Infect Dis J 32: 1194-1198. 

18. Zhang L, Man SM, Day AS, Leach ST, Lemberg DA, Dutt S, 
Stormon M, Otley A, O’Loughlin EV, Magoffin A, Ng PH, 
Mitchell H (2009) Detection and isolation of Campylobacter 
species other than C. jejuni from children with Crohn's disease. 
J Clin Microbiol 47: 453-455. 

19. Man SM, Zhang L, Day AS, Leach ST, Lemberg DA, Mitchell 
H (2010) Campylobacter concisus and other Campylobacter 
species in children with newly diagnosed Crohn's disease. 
Inflamm Bowel Dis 16: 1008-1016. 

20. Man SM, Kaakoush NO, Leach ST, Nahidi L, Lu HK, Norman 
J, Day AS, Zhang L, Mitchell HM (2010) Host attachment, 
invasion, and stimulation of proinflammatory cytokines by 
Campylobacter concisus and other non-Campylobacter jejuni 
Campylobacter species. J Infect Dis 202: 1855-1865. 



Miljković-Selimović et al. – Campylobacter concisus      J Infect Dev Ctries 2021; 15(9):1216-1221. 

1220 

21. Mahendran V, Riordan SM, Grimm MC, Tran TA, Major J, 
Kaakoush NO, Mitchell H, Zhang L (2011) Prevalence of 
Campylobacter species in adult Crohn's disease and the 
preferential colonization sites of Campylobacter species in the 
human intestine. PLoS One 6: e25417.  

22. Mukhopadhya I, Thomson JM, Hansen R, Berry SH, El-Omar 
EM, Hold GL (2011) Detection of Campylobacter concisus 
and other Campylobacter species in colonic biopsies from 
adults with ulcerative colitis. PLoS One 6: e21490. 

23. Zhang L, Budiman V, Day AS, Mitchell H, Lemberg DA, 
Riordan SM, Grimm M, Leach ST, Ismail Y (2010) Isolation 
and detection of Campylobacter concisus from saliva of 
healthy individuals and patients with inflammatory bowel 
disease. J Clin Microbiol 48: 2965-2967. 

24. Akutko K, Matusiwicz K (2017) Campylobacter concisus as 
the ethiologic agent of gastrointestinal diseases. Adv Clin Exp 
Med 26: 149-154. 

25. Namin NB, Dallal MMS, Daryani NE (2015) The effect of 
Campylobacter concisus on expression of IL-18, TNF-α and 
p53 in Barret's cells lines. Judishapur J Microbiol 8: e26393.  

26. Nielsen HL, Engberg J, Ejlertsen T, Nielsen H (2013) 
Comparison of polycarbonate and cellulose acetate membrane 
filters for isolation of Campylobacter concisus from stool 
samples. Diagn Microbiol Infect Dis 76: 549-550. 

27. Lee H, Ma R, Grimm MC, Riordan SM, Lan R, Zhong L, 
Raftery M, Zhang L (2014) Examination of the Anaerobic 
Growth of Campylobacter concisus Strains. Int J Microbiol 
2014: 476047.  

28. Chaban B, Musil KM, Himsworth CG, Hill JE (2009) 
Development of cpn60-based real-time quantitative PCR 
assays for the detection of 14 Campylobacter species and 
application to screening of canine fecal samples. Appl Environ 
Microbiol 75: 3055-3061. 

29. Nielsen HL, Mølvadgaard M, Nielsen H, Kostrzewa M (2016) 
Identification and differentiation of highly diverse 
Campylobacter concisus strains using the MALDI biotyper. 
Clin Microbial 5: 230. 

30. Wang Y, Liu F, Zhang X, Chung HKL, Riordan SM, Grimm 
MC, Zhang S, Ma R, Lee SA, Zhang L (2017) Campylobacter 
concisus genomospecies 2 is better adapted to the human 
gastrointestinal tract as compared with Campylobacter 
concisus genomospecies. Front Physiol 8: 543. 

31. Kaakoush, NO, Desphande NP, Wilkins MR, Raftery MJ, 
Janitz K, Mithcell H (2011) Comparative analyses of 
Campylobacter concisus strains reveal the genome of the 
reference strain BAA-1457 is not representative of the species. 
Gut Pathog 3: 15. 

32. Kaakoush NO, Mitchell HM (2012) Campylobacter concisus – 
a new player in intestinal disease. Front Cell Infect Microbiol 
2: 4. 

33. Chung HK, Tay A, Octavia S, Chen J, Liu F, Ma R, Lan R, 
Riordan SM, Grimm MC, Zhang L (2016) Genome analysis of 
Campylobacter concisus strains from patients with 
inflammatory bowel disease and gastroenteritis provides new 
insights into pathogenicity. Sci Rep 6: 38442. 

34. Deshpande NP, Kaakoush NO, Mitchell H, Janitz K, Raftery 
MJ, Li SS, Wilkins MR (2011) Sequencing and validation of 
the genome of a Campylobacter concisus reveals intra-species 
diversity. PLoS One 6: e22170.  

35. Kaakoush, NO, Thomas TS, Ruzaykat MM, Lynch D, Leach 
ST, Lemberg DA (2016) Comparative analyses of 
Campylobacter concisus utilizes blood but not short chain fatty 

acids despite showing associations with Firmicutes taxa. 
Microbiology 162: 1388-1397. 

36. von Rosenvinge EC, Song Y, Whte JR, Maddox C, Blanchard 
T, Fricke WF (2013) Immune status, antibiotic medication and 
pH are associated with changes in the stomach fluid 
microbiota. ISME J 7: 1354-1366.  

37. Lavrencic P, Kaakoush NO, Huinao KD, Kain N, Mitchell HM 
(2012) Investigation of motility and biofilm formation by 
intestinal Campylobacter concisus strains. Gut Pathog 4: 22. 

38. Nielsen HL, Nielsen H, Ejlertsen T, Engberg J, Günzel D, Zeitz 
M, Hering NA, Fromm M, Schulzke JD, Bücker R (2011) Oral 
and fecal Campylobacter concisus strains perturb barrier 
function by apoptosis induction in HT-29/B6 intestinal 
epithelial cells. PLoS One 6: e23858.  

39. Deshpande NP, Wilkins MR, Castaño-Rodríguez N, 
Bainbridge E, Sodhi N, Riordan SM, Mitchell HM, Kaakoush 
NO (2016) Campylobacter concisus pathotypes induce distinct 
global responses in intestinal epithelial cells. Sci Rep 6: 34288.  

40. Zhang L, Lee H, Grimm MC, Riordan SM, Day AS, Lemberg 
DA (2014) Campylobacter concisus and inflammatory bowel 
disease. World J Gastroenterol 20: 1259-1267.  

41. Mahendran V, Tan YS, Riordan SM, Grimm MC, Day AS, 
Lemberg DA (2013) The prevalence and polymorphisms of 
Zonula Occluden toxin gene in multiple Campylobacter 
concisus strains isolated from saliva of patients with 
inflammatory bowel disease and controls. PLoS One 8: 
e75525. 

42. Kaakoush NO, Mitchell HM, Man SM (2014) Role of 
emerging Campylobacter species in inflammatory bowel 
diseases. Inflamm Bowel Dis 20: 2189–2197. 

43. Gemmell MR, Berry S, Mukhopadhya I, Hansen R, Nielsen 
HL, Bajaj-Elliott M, Nielsen H, Hold GL (2018) Comparative 
genomics of Campylobacter concisus: Analysis of clinical 
strains reveals genome diversity and pathogenic potential. 
Emerg Microbes Infect 7: 116 

44. Kirk KF, Méric G, Nielsen HL, Pascoe B, Sheppard SK, 
Thorlacius-Ussing O, Nielsen H (2018) Molecular 
epidemiology and comparative genomics of Campylobacter 
concisus strains from saliva, faeces and gut mucosal biopsies 
in inflammatory bowel disease. Sci Rep 8: 1902. 

45. Liu F, Ma R, Tay CYA, Octavia S, Lan R, Chung HKL, 
Riordan SM, Grimm MC, Leong RW, Tanaka MM, Connor S, 
Zhang L (2018) Genomic analysis of oral Campylobacter 
concisus strains identified a potential bacterial molecular 
marker associated with active Crohn's disease. Emerg 
Microbes Infect 7: 64. 

46. Khor B, Gardet A, Xavier RJ (2011) Genetics and pathogenesis 
of inflammatory bowel disease. Nature 474: 307-317. 

47. Hold GL, Smith M, Grange C, Watt ER, El-Omar EM, 
Mukhopadhya I (2014) Role of the gut microbiota in 
inflammatory bowel disease pathogenesis: what have we learn 
in the past 10 years? World J Gastroenterol 20: 1192-1210. 

48. Zhang L, Budiman V, Day AS, Mitchell H, Lemberg DA, 
Riordan SM, Grimm M, Leach ST, Ismail Y (2010) Isolation 
and detection of Campylobacter concisus from saliva of 
healthy individuals and patients with inflammatory bowel 
disease. J Clin Microbiol 48: 2965-2967.  

49. Sørensen NB, Nielsen HL, Varming K, Nielsen H (2013) 
Neutrophil activation by Campylobacter concisus. Gut Pathog 
5: 17.  

50. Chen J, Liu F, Lee SA, Chen S, Zhou X, Ye P, Riordan SM, 
Liu L, Zhang L. (2019) Detection of IL-18 and IL-1β protein 
and mRNA in human oral epithelial cells induced by 



Miljković-Selimović et al. – Campylobacter concisus      J Infect Dev Ctries 2021; 15(9):1216-1221. 

1221 

Campylobacter concisus strains. Biochem Biophys Res 
Commun 518: 44-49. 

51. Kirk KF, Nielsen HL, Nielsen H (2015) The susceptibility of 
Campylobacter concisus to the bactericidal effects of normal 
human serum. APMIS 123: 269-274.  

52. Nielsen HL, Kaakoush NO, Mitchell HM, Nielsen H (2016) 
Immunoglobulin G response in patients with Campylobacter 
concisus diarrhea. Diagn Microbiol Infect Dis 84: 151-154. 

53. Marchesan J, Jiao Y, Schaff RA, Hao J, Morelli T, Kinney JS, 
Gerow E, Sheridan R, Rodrigues V, Paster BJ, Inohara N, 
Giannobile WV. Marchesan J, Jiao Y, Schaff RA, Hao J, 
Morelli T, Kinney JS, Gerow E, Sheridan R, Rodrigues V, 
Paster BJ, Inohara N, Giannobile WV 2016 TLR4, NOD1 and 
NOD2 mediate immune recognition of putative newly 
identified periodontal pathogens. Mol Oral Microbiol 31: 243-
258. 

54. Brunner K, John CM, Phillips NJ, Alber DG, Gemmell MR, 
Hansen R, Nielsen HL, Hold GL, Bajaj-Elliott M, Jarvis GA 
(2018) Novel Campylobacter concisus lipooligosaccharide is a 

determinant of inflammatory potential and virulence. J Lipid 
Res 59: 1893-1905 

55. Kaakoush NO, Deshpande NP, Man SM, Burgos-Portugal JA, 
Khattak FA, Raftery MJ, Wilkins MR, Mitchell HM (2015) 
Transcriptomic and proteomic analyses reveal key innate 
immune signatures in the host response to the gastrointestinal 
pathogen Campylobacter concisus. Infect Immun 83: 832-845. 

 
 
Corresponding author 
Professor Biljana Miljković-Selimović, DM, PhD 
University Business Academy in Novi Sad, Dr Zoran Djindjic 
Boulevard 81, Niš 18000, Serbia 
Phone: +381659640313 
Fax: +381 184225-974 
Email: biljana.selimovic@medfak.ni.ac.rs 
 
Conflict of interests: No conflict of interests is declared. 

 


	Introduction
	Isolation and identification
	Strains typing
	Antimicrobials susceptibility testing
	Pathogenicity
	C. concisus and diseases
	Gingivitis and Periodontitis
	Diarrheal syndrome of bacterial etiology
	Inflammatory bowel disease (IBD)

	Immune response to C. concisus
	References
	Corresponding author


