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Abstract: Dental infections are common health problems, evaluating of some systemic immunological responses are the aim 
of our study. Our study considered isolation of dental infection bacteria and quantitative evaluation of serum. IgA, IL-4, IL-7 and 
CD4 and CD8 molecules among dental plaque patients and control group. Oral bacteria from dental infection patients were 
isolated in appropriate media and diagnosed by biochemical tests and in vitro quantitative determination of serum IgA, IL-4, IL-7 
and CD4 and CD8 molecules using ELISA technique. Single and mixed bacterial isolates were noted, mixed infection were 
(59.25%), the nature of bacteria was Gram positive cocci Streptococcus viridans, Streptococcus pyogenes and Staphylococcus 

aureus, and Lactocacilli spps, in addition to Gram negative rods black- pigmented bacteria, Klebsilla pneumonia, and Esherishia 

coli. Serum IgA was higher in patients (368.8±182.5) ng\ml than in control group (319.92±79.26) ng\ml. Serum IL-4 was higher 
patients (285.33±86.12) pg/ml than in control group (257.7±94.14) pg\ml. Serum IL-7 was higher in control group (19.59±4.14) 
pg/ml than in dental plaque patients (17.98±3.18) pg /ml. Serum CD4 molecules was higher in control group (1.371±0.5242) 
ng/ml than in dental plaque patients (1.326±0.1292) ng/ml. Serum CD8 molecules shows non-significant elevation in patients 
group 0.5825±0.02717 (ng\ml) than in control group 0.51±0.01643 (ng\ml) P≤0.05. Mean of the CD4/CD8 ratio was higher 
2.783±1.126 in control group while it was 2.355±0.24 in dental plaque patients, however the differences were non-significant 
(P≤0.05). The present study conclude that the bacteria isolated from dental infection patients were mixed more than single 
infection, there were non-significant elevation in IgA, IL-4, and CD8 in patients while IL-7 and CD4 was lower in patients group 
than in control group, while CD4\CD8 ratio were lower in patients group, these result reflect the fact that mucosal antigen induce 
systemic tolerance to some extent since these bacteria present in oral cavity in early childhood. Therefor removing these bacteria 
always the best way to prevent such infections. 
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1. Introduction 

Dental caries have familiarly been considered the most 
important worldwide oral health problems [1]. The disease is 
multifactorial, affected by host and environmental factors 
that occurs due to homeostasis imbalance between the host 
and microbiota, host immune defense mechanisms may effect 
in the bacterial colonization and some host disorders can 
affect these mechanisims such as general immune 
deficiencies associated with malnutrition, inherited or 
medication disorders [2]. 

Bacteria is important agent in dental infection, the nature 

of such infection is polymicrobial, mixed aerobic and an 
aerobic bacteria encompassed Gram positive and Gram 
negative bacteria [3]. 

Streptococcus viridans are abundant among oral bacteria 
and one member of the cluster is S. mutans, the reason 
behind tooth decay in most cases. likewise S. sanguinis is 

additional potential reason, when introduced into the blood, 
they have the potential of initiating endocarditis, specifically 
in whom with injured heart valves. They are the most 
common reason of sub-acute bacterial endocarditis [4]. 
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Microbial biofilm composed of Staphylococcus aureus and 
Streptococcus mutans responsible for formation pathogenic 
biofilm, chronic infection and dental caries [5]. 

Lactobacilli unlike most indigenous microbes. Some 
species lactobacilli are commensal, behave as planktonic, 
opportunistic colonizers that may gather and multiply solitary 
in certain restrictive niches of the host, at least within the oral 
cavity. There is relation between the number of lactobacillus 
and dental caries, lactobacilli are not existing in adults 
without caries lesions or that they present lower than the 
detection level, the ability of lactobacilli and mutans 
streptococci to ferment a variety of carbohydrates and to 
persist in a low pH environment is the main hallmark of the 
dental caries paradigm [3, 6]. 

Streptococcus pyogenes infect the mucosal surface and can 
isolated from oral cavity, the bacteria capable to adhere the 
mucosal surface and bind salivary pellicle on the surface of 
tooth [7] and responsible for many odontogenic infection [8]. 

Regarding to anaerobic Gram negative bacteria, black 
pigmented bacteria, isolated from dental abscess are 
represent expected members of the oral microbiota and 
become highly damaging agent influenced by capacity to 
participate in oral biofilm formation [9] Additionally, the 
virulence factors of dark pigmented bacteria has ability 
to fight phagocytosis, destroy immunoglobulins and 
increase pathogenesis when mutual with other bacterial 
strain [10]. Furthermore, gram-negative aerobes (K. 

pneumoniae and E. coli) present in dental abscesses as 
gram's negative bacilli from oral lesions at normal 
frequency, also they stated K. pneumoniae and E. coli as 
oral normal flora that settled oral cavity and initiated 
odontogenic abscess [11]. 

Evaluation aspect of systemic immune response 
represented by serum IgA level and anti-inflammatory IL-4 
cytokine as regulatory cytokine for humoral and adaptive 
immune responses [12, 13] reflect the adaptive immune 
responses among patients suffer from dental bacterial 
infection, as well as IL-7 which is important cytokine in both 
T and B cell development [14, 15] these combined with 
estimation of cell mediated immunity by measurement of 
both CD4 and CD8 molecules [16, 17]. 

2. Main Body 

2.1. Patients and Sample Collection 

This study involved the analysis of 20 patients with mean of 
age 57.3 range from 45 to72 year with dental infection and 5 
control group with mean of age 52.2 during 2017. Samples 
were collected after patients agreement by dentist specialized 
in microbiology. 

For bacteriological examination, pus samples taken by the 
swabs or paper point size 40 mm were inserted in root canal 
and gingival pockets for 60s and the samples were 
immediately placed into thyioglycolate broth for anaerobic 
culture and BHIB for aerobic culture then transport samples to 
the laboratory of oral microbiology for isolation and discovery 

of studied bacteria. One of the culture plates was incubated at 
37°C in the incubator under aerobic and an aerobic 
environment was incubated in an anaerobic jar or Co2 
incubator The bacteriological study including cultural 
properties, microscopic examination and biochemical tests 
was done according to MacFaddin, 2000; Forbes et al., 2007 
and Al-Rawi, 2012 [18-20]. 

2.2. Blood Collection and Storage 

Blood were collected by sterile one-use syringes, from each 
group, blood samples were centrifuged for 15 minutes at 
1000×g, the supernatant were collected and saved at -20°C, 
the assay was carried out during the first month after storage. 

2.3. In Vitro Quantitative of Antibody and Cytokines 

In vitro quantitative determination of IgA, IL-4 and IL-7 in 
serum of patients group and control. group using 
Sandwich-ELISA as in manufacture instructions (Elabscience 
Biotechnology Co., Ltd). 

2.4. Serological Markers of Cell-mediated Immunity 

Serum soluble CD4 and CD8 were rummage-sale as 
markers for cell mediated immunity among odontogenic 
patients (Elabscience company). 

2.5. Statistical Analysis 

Statistical analysis comprise unpaired t-test for determine 
the significant of the differences between the two mean groups 
and graphs were done using GraphPad Prism-7 software CA. 
USA. 

3. Results 

3.1. Bacterial Isolates 

Most bacteria insulated from dental plaque were gram 
positive bacteria. (88.88%) while gram negative bacteria 
(11.11%). Present data displays that the nature of bacterial 
infection mostly were mixed infection (Total=32 isolates) 
while single bacterial infection were (total=22 isolates). The 
percentage of infection with S. viridians was higher than other 
bacteria followed by S. pyogenes both in single and mixed 
infection. cases. Black pigmented colony was noted among. 
single isolates infection (13%) and not recorded with other 
bacteria (Table 1, Figure 1). 

3.2. Antibody Response 

Result shows that serum IgA was higher among dental 
plaque patients than in control group 
(mean±SEM=368.9±38.92 (ng. \ml) and 319.9±35.45 (ng\ml) 
respectively), however these differences was non significant 
(t=0.5802, (P≤0.05)), (table 2; figure 2-A). 

3.3. Cytokine Profile 

IL-4 was higher in test group than in control group 
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(mean=285.3±27.23 (pg\ml) and 257.7±54.36 respectively), 
the differences were non significant (t=0.479, df=11, P=0.6; 
Table 2, figure 2-B. 

IL-7 was higher in control group than in test group 
(19.59±1.855. (pg\ml) and 17.99±0.6795 (pg\ml) respectively 
and the differences were non significant (t=0.96, P=0.37; table 
2, figure 2-C) (P≤0.05). 

3.4. Serum CD4 & CD8 

The mean of serum CD4 molecules was 1.371±0.52 (n=4) 
(ng\ml) in control group while it was 1.326±0.1292. (n=20) 
(ng\ml) in dental plaque patients while serum soluble CD8 
was 0.51±0.01643. (ng\ml) (n=20) in control group and 
0.5825±0.02717 (ng\ml) n=22 in dental plaque patients, 
(Table 2, figure 2-D&E). 

Table 1. Type of bacterial isolates and the percentage of isolated as mixed and single isolates. 

Bacterial Isolates 
Type of isolates 

No. & % 
Single Mixed 

S. viridians 6 10 16 (29.5%) 

S.pyogenes 5 7 12 (22.22%) 

S.aureus 5 6 11 (20%) 

Lactobacilli spp 2 7 9 (16.6%) 

Black-pigmented bacteria 3 0 3 (5.3%) 

K. pneumonia 1 1 2 (3.4%) 

E. coli 0 1 1 (1.3%) 

Total 22 32 54 (100%) 

Mean of the CD4/CD8 ratio was 2.68 in control group while it was 2.27 in dental plaque patients all results shows 
non-significant differences (P≤0.05). 

Table 2. Immune response (antibody; cytokines & cell mediated Immunity) of dental dental patients among test and control groups. 

Immune response parameter Test group (mean± St.d) Control group (mean± St.d) 

IgA 368.9±38.92 (ng\ml) 319.9±35.45 (ng\ml) 

IL-4 285.3±27.23 (pg/ml) 257.7±54.36 (pg/ml) 

IL-7 17.99±0.6795 (pg/ml) 19.59±1.855 (pg/ml) 

CD4 1.326±0.1292 (ng\ml) 1.371±0.52 (ng\ml) 

CD8 0.5825±0.02717 (ng\ml) 0.51±0.01643 (ng\ml) 

 

Figure 1. The nature of bacterial infection among dental infection patients (Mixed and single infection). 
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Figure 2. Immune response parameters among dental infection patients (test group) and control group; A: IgA concentration; B: IL-4 concentration; C: IL-7 

concentration (Bar graphs represent mean of cytokine concentration ±SDV); D: CD4 concentration and E: CD8 concentration. 



10 Zainab Khudher Ahmad Al Mahdi and Fatima Malik Abood:  Systemic Immunological Responses Among  
Dental Infection Patients 

 

4. Discussion 

The current data were detecting the possible bacteria among 
dental infection cases acquired from dental plaque of different 
pockets depths. Results shows that most infections are usually 
polymicrobial in nature (59.25%), these result was in agree 
with other studies [21]. 

Gram positive bacteria were dominant in our study (88%), 
the consequences revealed that 16 (29.5) of isolate revealed 
positive bacterial culture of S. viridians (Table 1 & Figure 1) 
whereas 13 (24), 11 (20) isolates of Streptococcus. pyogenes 
and Staphylococcus aureus respectively with medium 
percentage of isolates belong to Lactobacillus spp. 9 (16.5) 
and low gram negative percentage of isolates belong to black 
pigmented bacteria, Klebsiella pneumoniae and Escherichia 

coli 3 (5.3%), 2 (3.4%), 1 (1.3%) respectively. 
Our results recorded the highest percentage was 

Streptococcus viridians, these bacteria are most abundant in 
the oral cavity species, one is the most important is S. mutans 
the aciduric species, excessive acidification of the oral 
environment by these bacteria is directly associated with the 
development of dental caries [22]. 

S. mutanse on teeth by PCR technique and proved present in 
higher percentage among other streptococci [23]. 

Viridance group streptococci found normally in oral cavity, 
any breach in oral mucosal barrier resulting the penetration of 
microorganisms into the bloodstream, causing bacteremia and 
bacterial endocardiatis [24]. 

Lactobacillus spp. common oral inhabitants, but include 
less than 1% of the oral flora. Dental plaque biofilms, 
commonly in small numbers; advancing forward-facing of 
dental caries. As levels of salivary lactobacilli associate well 
with consumption of dietary carbohydrates, they are used to 
distinguish the cariogenic potential of the diet [6]. 

Gram positive aerobic/facultative anaerobic S. aureus 
detected in 11 case (20%) as single and mixed infection. S. 

aureus are associated with human infections, such as facial 
furuncle and carbuncle, loose connective tissue inflammation, 
and tumor post-operative wound infections [25]. Bacterial oral 
biofilm serve as a reservoir of infection for respiratory 
bacteria, Staphylococcus aureus, and enteric bacteria that has 
been shown to colonize the teeth of patients self-proclaimed to 
hospitals or long-term care facilities. These bacteria when 
released into saliva may then aspirated into the lower airway 
creating respiratory infection. Intubation is another way by 
which oral bacteria can be introduced into the respiratory 
system. Inflammatory cytokines delivered by the 
periodontium may possibly be mechanism through which 
respiratory disease are associated with oral health. These 
mediators present in tissues of inflamed gingiva, enter the 
gingival crevicular fluid and then the saliva. These mediators 
can have proinflammatory outcomes in the lower airway [26]. 

Current study shows Gram negative anaerobic black 
pigmented bacteria (5.3%) as single infection. Black 
pigmented an anaerobes include P. gingivalis and P. 

intermedia found in dental plaque in 0.1% and increase 

quantitatively in the course of infections such as progress of 
gingival lesion. 

P. gingivalis have virulence factors such as fimbriae, 
capsule and production of enzymes such as collagenase and 
trypsin-like protease. P. gingivalis constrains neutrophil 
migration into the lesion [27]. 

Plaque biofilm contain a lot of biologically active products 
from gram-positive and gram-negative bacteria colonize the 
tooth surface around the gingival margin and interproximal 
areas. These products include endotoxins and other bacterial 
toxins [28-30]. These products and the host immunological 
responses products such as cytokines infiltrate the gingival 
epithelium and initiate a host response that lead to gingivitis. 
Symptoms of gingivitis can be notified clinically with changes 
in tissue color from pink to red, swelling and bleeding upon 
probing [31]. Chronic gingivitis that remains for years may 
bring the basis for more concern for systemic health than a 
periodontitis situation that is more readily treated. As the 
plaque biofilm continues to increase, soluble compounds 
penetrate the secular epithelium. This, in turn, induce the 
gingival epithelium to produce mediators including 
prostaglandins, cytokines as interleukin–1 beta (IL-1), tumor 
necrosis factor alpha and enzymes such as matrix 
metalloproteinases. These products influence chemotaxis 
recruit neutrophils to the region and lead to increased 
permeability of gingival vessels that induce plasma proteins to 
migrate from the blood vessels into the tissue. As the 
inflammatory process progresses, more mediators are 
produced, and more cell types are employed to the area 
including neutrophils, monocytes and T-cells. Chronic 
inflammation results in production more proinflammatory 
cytokines signaling of fibroblasts in the tissues [32]. 

Present data shows elevation in serum concentrations of 
IgA in patients, IgA in serum is linked positively with age, sex, 
alcohol heavy drinking, obesity and metabolic syndrome [33]. 

Serum IgA have a pro-inflammatory immune responses, by 
induction pro-inflammatory cytokines production such as 
TNF, IL-1β, and IL-6 and enhance phagocytosis. In the liver 
IgA does not only mediate bacterial clearance, but that IgA 
also contributes to initiation of protective immunity by 
controlling the balance between immune tolerance and 
inflammation by Kupffer cells. Monomeric or dimeric IgA 
also have Inhibitory signaling, acting an active role in 
homeostasis by suppression of inflammatory functions [34]. 

Our result recorded elevation in IL-4 among test group, 
however the differences were non-significant, the 
anti-inflammatory action of IL-4 is well documented both in 

vitro and in vivo. IL-4 attenuates the activation of various 
immunocompetent cells, including neutrophils, monocytes, 
and macrophages, by limiting the production of 
proinflammatory cytokines and regulate the inflammation 
processes [35]. 

Elevation level of anti-inflammatory IL-4 cytokine in 
patients may reproduce the immune tolerance which may be 
encouraged by oral administration of antigen, previous work 
on rabbits displays that giving antigen in oral rout record 
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significant lower in antibody production, proinflamatory 
IL-1α in associate with rabbits those administrated to the 
antigen by intramuscular rout [36]. 

The elevation in anti-inflamatory cytokine IL-4 in dental 
infection patients combined with lowering in IL-7 
concentration with in the same group comparing with control 
group (Table 2, figure 2-B). 

IL-7 motivates the differentiation of multipotent 
(pluripotent) hematopoietic stem cells into lymphoid 
progenitor cells, it furthermore stimulates propagation of all 
cells in the lymphoid lineage (B cells, T cells and NK cells). It 
is significant for proliferation through certain steps of B-cell 
maturation, T and NK cell survival. Il-7 provides an important 
signal for survival of thymocyte and pre-B cell, when IL-7 
withdrawn theses cell rapidly die by apoptosis [19]. 

Serum CD4 molecules was higher in control group (2.0226 
±1.71) ng/ml than in dental plaque patients (1.84±2.38) ng/ml 
and serum CD8 molcules was higher (0.58±0.12) in ng/ml 
dental plaque patients than in control group (0.03±0.12) ng/ml. 
Mean of the CD4/CD8 ratio was 3.96 in control group while it 
was 2.27 in dental plaque patients. 

5. Conclusions 

Our work conclude that the nature of bacteria isolated from 
dental infection patients were mixed more than single 
infection. There were differences in IgA, IL-4, IL-7 however 
the differences were non-significant, there were 
non-significant differences in soluble CD4 & CD8 between 
dental plaque patients and in control group also dental plaque 
cause changing in CD4/CD8 ratio. The non-significant 
differences between patients and control group may be due to 
that the antigens in oral cavity or mucosal surface induce a 
degree of systemic immune tolerance since these bacteria 
present in early childhood and there were boundaries between 
the presence of bacteria and the immune responses against 
such invader, therefor removing the bacteria is important in 
prevention such infections. 
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