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Abstract 

Background: some researchers have noted that fixed orthodontic appliance (FOA) have stirring on oral hygiene 

that lead to high cariogenic challenge. Moreover, based on the difficulty of maintaining oral hygiene, it can 

also affect germs under the gums by orthodontic devices, These variables would probably lead to the 

colonization of pathogenic bacteria, which are responsible for inflammation of the gingival, destruction of the 

periodontal support and changes in the enamel surface. Objective:  Isolation and identification of bacteria 

among orthodonotic patients at progressive time during first stage of active orthodonotic treatment and 

molecular identification of highly cariogenic bacteria Streptococcus mutans as well as an in vitro evaluation of 

antibiotic sensitivity/resistance for bacterial isolates.  Material and Methods: Sixty-five patients treated with 

fixed orthodontic appliance (FOA) their age between 12-25 years. Imprint swab samples were collected 

between brackets on the tooth surface monthly at zero day, 1st, 2nd and 3rd to be cultured aerobically and 

anaerobically. Bacterial isolated were identified in all age groups at progressive time. Molecular detection of 

S.mutans was performed using species specific primer Sm 479. The antibiotics sensitivity were done by use 

Kirby- Bauer disc diffusion method for bacterial isolates, the antibiotic selected was most common antibiotic 

used during orthodontic infection ( amoxicillin, amoxi-clav, cefotaxim, erythromycin and ciprofloxacin). 

Results:  A total 186 bacterial isolates were obtained from 65 sample of tooth swabs in zero day (immediately 

after orthodontic device appliance) and 183 bacterial isolates were obtain at first month after wearing 

orthodontic device, while 195 bacterial isolates were obtained at second month after wearing the device, in the 

last visit (3rd month after put orthodontic device) 202 bacterial isolates were obtained, and all samples give 

positive bacterial culture as shows in table (2). Also the result shows that Staphylococcus spp. was the most 

bacterial isolates appear in patients with fixed orthodontic appliance (FOA). The study indicated neglected 

statistically significant difference over progressive time except alpha and beta streptococci and P.aurginosa 

according to Chi-square test. The bacterial isolated during this study include Staphylococcus (S. epidermidis 

and S.aurus), Lactobacillus spp., Streptococcus (alpha, beta, and gamma), E.coli, Klibsilla spp., Enterobacter 

spp., and P.aurginosa. Species specific primer Sm 479F/R using polymerase chain reaction (PCR) indicated 

that S.mutans was detected and increased from 60% at zero day to 80% at 3rd month. The antibiotic sensitivity 

test recorded that ciprofloxacin and amoxi-clav shows high effective against bacterial isolates. Conclusion: The 

studies conclude that oral cavity colonized by large number of microorganisms that contribute in infection 

during orthodontic treatment. Staphylococcus (aurus and epidermidis) was the most common bacteria isolated 

from patients during initial stage of orthodontic treatment which appear in (81.5%) of the total isolates 

followed by Lactobacillus spp. and then streptococcus spp. which appear non-statistically significant difference 

(p ≥0.05) among progress with treatment. The most common gram negative bacteria in zero day is E.coli (20%), 

Klibsilla (18%), Enterobacter spp.(20.8) while pseudomonas aeriginosa (10.6) and also shows non-statistically 

difference except P.aurginosa, The flora exists in harmony with the host but this relation may be broken due 

to orthodontic device. The molecular detection of S.mutans by species specific primer shows increase in 

percentage from 60% in zero days to 80% in third month. All gram positive showed high level of susceptibility   

to amoxi-clav followed by ciprofloxacin and cefotaxime while gram negative show high sensitive to 

erythromycin followed by ciprofloxacin and cefotaxime. 

Keywords: Fixed orthodontic appliance, Bacterial diversity, Antobiotic sensitivity, S. mutans. 

 

http://www.jgpt.co.in/


Ahmed S. Al-Janabi et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |439-448 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        440                                                                                                                                      

Introduction 

The oral cavity can serve as a reservoir of 

some pathogens that can cause systemic 

infections [1]. As the oral cavity is colonized 

by natural micro flora, it is properly stable in 

the individual's composition result of a long-

term relationship between bacteria and host 

[2]. It was reported that more than 400 types 

of bacteria found in the oral cavity, and some 

cause inflammation such as those seen in the 

periodontitis [15]. Some author has been 

reported that the presence of fixed 

orthodontic appliance inhibit oral hygiene 

and create new retentive area for plaque and 

debris which in turn predispose to increase 

carriage of microbes and subsequent infection 

[3,4].  

Scientific publications have shown that the 

presence of fixed devices in the oral cavity of 

orthodontic patients can alter the nature of 

the dental plaque.8 Alter the metabolism and 

composition of the dental plaque, leading to 

an increase in the population of bacteria, 

especially Streptococcus and Lactobacillus [8, 

9].   

FOA may interfere with oral hygiene practice 

and cover considerable parts of the tooth 

surfaces, so an increase of the total microbial 

population as well as an change microflora 

have been reported in relation to orthodontic 

treatment [10,11]. Moreover, based on the 

difficulty of maintaining oral hygiene, the 

sub gingival microbiota may also be 

influenced by orthodontic therapy. Based on 

the effort of maintaining oral hygiene, it can 

also affect the bacteria under the sub 

gingival by orthodontics appliances [12,13].  

Since accessories orthodontic prefer to keep 

bacterial plaque. Such variables may lead to 

the colonization of Pathogenic bacteria, 

which are responsible for inflammation of the 

gingival, and the destruction of the 

periodontal support [12, 13], and changes in 

enamel surface [10]. The development of 

orthodontic devices creates an environment 

conducive to the accumulation of germs and 

waste food, which, in time, may cause tooth 

decay or exacerbate any periodontal disease 

already present [16].  

The use of antibiotics as systemic treatment 

in the treatment of gum inflammation 

represents concepital shift in the field of gum 

towards the application of anti-infection 

treatment strategy, where the disease 

specific associated bacterial pathogens, which 

is primarily targeted to suppress or eliminate 

the oral cavity of patients with gingivitis and 

inflammation of the gums [18].Antibiotics 

have shown to be effective in gingivitis and 

gingivitis treatment associated with 

orthodontic treatment include single drug 

regimens with tetracycline- HCL, 

aminoglycoside, doxycycline, amoxicillin, 

clindamycin, metronidazole, azithromycin 

and moxifloxacin, as well as combination 

drug regimens involving amoxicillin plus 

metronidazole, ciprofloxacin plus 

metronidazole [19].  

System antibiotic administered can reach 

micro-organisms that cannot be reached to 

expand the scope of the instrument or is 

colonization deep slit the tongue, however, in 

determining whether the use of therapeutic 

antibiotic systemic treatment, it is essential 

to consider the possible benefits, and impact 

of negative, it includes the development of 

bacterial-resistant species [20].  

Unfortunately, it led blind trust in the 

potential benefits of antibiotics to be used 

widely but is often inappropriate; Resistance 

of bacteria to one or more antibiotics is 

widely observed [17]. If the drug is in high 

concentration enough about bacteria, drugs 

are either prevalent bacterial reproduction 

(bacteriostatic) or kill bacteria actually 

(bactericidal) [18].  

The occurrence of antibacterial resistance, an 

increase in antibiotic nights, the lowest 

inhibitory concentration (less concentration 

of antibiotic capacity to inhibit The growth of 

bacteria) for a given particular bacterial 

strain, the minimum concentration of 

inhibitor (MIC) of the same antibiotic for the 

wild population of bacteria strain itself is 

considered resistance [21]. 

Bacteria have many mechanisms of antibiotic 

resistance. A partial resistance type is not 

exclusive to one family of antibiotics; on the 

contrary, the altered microbial species may 

use a changed mechanism of resistance to the 

similar antibiotic agent [17]. Antibiotic 

resistance may occur if the bacteria collect an 

enzyme that can degrade from antibiotics 

[22]. Such asβ-lactamase thate hydrolyses the 

constitutive β-lactam ring of penicillins and 

cephalosporins.  
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In some formulations such as Augmentin, 

this mechanism of resistance is circumvented 

by combination of penicillin with clavulanic 

acid. The latter acts as a “decoy,” serving as 

the prime target for the β-lactamase and 

thereby protecting the penicillin̍s β-lactam 

core.  

A second mechanism of resistance includes 

thealter of the antibacterial target [23]. The 

bacteria may also take out antibiotics from 

the cells them impartial entered [24]. This 

mechanism depends on the manifestation of 

inter membrane pushes, which eject 

medication. Finally, the target of antibiotics 

can be altered by genetic alteration 

(mutation), which decreases drug affinity to 

its substrate.  

Often this mechanism is linked with 

resistance to erythromycin [46].Studies have 

adopted S.mutant largely on agriculture for 

the identification and characterization of 

S.mutans in the oral cavity. The main 

limitation of the methods of culture is limited 

threshold of detection of S.mutans in clinical 

specimens.  

Morphology varies depending on the culture 

medium used; the high cost of the work unit. 

Moreover, the cultivation requires a viable 

sample, which makes its application in 

epidemiological studies and field and high 

productivity is a practical research [25].  

Because the methods of traditional culture 

can limit population studies of S. mutant and 

its interaction with other bacteria in the oral 

cavity, it has been developed a number of 

DNA probe bases and ignition. Several 

investigations or specific primers for some 

genes associated with virulence in targeted 

S.mutans, such as glucosyltransferases [26, 

27], after extensive review studies, we found 

that many of the precursor tests PCR works 

well for pure cultures of the mutant 

However, there was very little information 

about whether the targeted areas PCR- may 

be present in other bacterial species found in 

the same habitat as a mutant.  

Or whether these primers can detect S. 

mutans mixed clinical specimens as well. In 

fact, some of these genetic traits may not be 

unique to S. mutans [40]. Patients 

undergoing orthodontic treatment have oral 

environmental changes that lead to increased 

numbers of mutant streptococci in the saliva 

and teeth plate of these patients [41].  

The development of fixed orthodontic 

appliances on the teeth results in iatrogenic 

side effects. There is an increase in the size of 

the tooth plate as well as an increase in the 

number of bacteria and the concentration of 

carbohydrates in each milligram of plaque 

[42]. According to [42], the increase in the 

following S. mutans put orthodontic devices 

can be explained by an irregular nature of 

their surfaces, which promote the growth of 

these bacteria and acid generator acidity that 

prefer hard surfaces to grow on S. mutans is 

part of the normal flora of the oral cavity.  

When it becomes infected only under 

conditions that lead to repeated acidification 

and prolonged dental plaque [43].S. mutans 

to adapt to the low pH of the environment, 

and thus, increasing the production rates of 

acid derived pH is still less than what led to 

the plaque carious which leads to tooth decay 

[44]. Patients undergoing orthodontic 

treatment have oral environmental changes 

that lead to increased numbers of 

streptococcus mutants in saliva and plaque 

[44]. Glans et al., 2003 reported The S. 

mutans colonizes 40-85% of patients with 

orthodontic devices.  

The study of Scheie et al., was screened 

numbers of commensal bacteria and 

transient bacteria in anaerobic culture 

medium in the level of salivary, to investigate 

different bacteria during orthodontic 

treatment. Decreased the number of S. 

mutans and lactobacilli after 1 month of 

treatment and then increased to reach the 

initial level in 3 months [45]. 

Materials & Methods 

Patients 

A total of 65 patients (31 males and 

34females) who were treated with FOA were 

included in the study. Ages of patients 

ranged from 12 to 25 years. None of the 

patients had history of smoking, debilitating 

disease, antibiotic or steroid therapy.  

Sample Collection and Cultivation 

Before the investigation, all individuals 

received oral hygiene instructions. Tooth 

swab and 2-3ml of saliva samples were taken 

from 65 patient which have fixed orthodontic 

appliance immediately after put the device 

and fallow up monthly, this process was 

repeated for 4 times (at 0 day ,1st month, 2nd 

month, 3rd month).  
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The imprint swabs were collected between 

the brackets in tooth surface area around 

FOA. All samples were transported by sterile 

wooden stick swabs containing transport 

media to be cultured in the medical 

laboratory at the College of dentistry-

Babylon University. Were cultured 

aerobically and anaerobically on blood agar, 

Macconkey agar, and an aerobically Mitis 

salivaris agar, Lactobacillus MRS Agar. After 

24-48 hrs. All isolates were identified 

according to their culture characteristics, 

biochemical reactions and microscopically 

appearance as described by Collee et.al [7]. 

Antibiotic Susceptibility Test of 

bacterial Isolates: 

Selective antibiotics are most commonly used 

during orthodontic infection to show their 

effect on bacterial isolates from patients with 

orthodontic appliance. Antibiotic discs were 

supplied from (bioanalyses, Turkey).the disk 

diffusion test was performed using Kirby 

pour technique a pure culture of isolated 

microbes previously identified. It was 

determined the most effective antibiotic for 

each bacterial isolates as recommended by 

(Clinical and Laboratory Standards Institute, 

2014).  

In addition, 5 isolated colonies were grown on 

the blood agar plate to 5 mL of nourishing 

broth and incubated at 37 ° C for 18 hours 

and compared to a standard tube (0.5) 

McFarland standard tube. The use of a 

sterile swab to get the inoculum from the 

bacterial suspension, was tainted by the 

inoculum on Mueller Hinton agar plate and 

leave to dry. The antibiotic discs were placed 

on the surface of the medium at intervals 

evenly spaced with flammable forceps and 

incubated for 24 hours at 37 ° C. Areas of 

inhibition were measured using a ruler and 

compared with the areas of inhibition 

identified (CLSI, 2014).  

Molecular Identification of S. mutans: 

DNA was extracted according to protocols 

recommended by manufacturer (Bioneer, 

Korea) from mixed bacterial culture on Mitis 

Salivaris Agar (MSA) and cultured on Brain 

Heart Infusion broth (BHI). PCR technique 

done using species specific primer Sm479F: 

5′- TCGCGAAAAAGATAAACAAACA-3′ and 

Sm479R: 5′-GCCCCTTCACAGTTGGTTAG-

3′. The reaction was conducted as follows: 

94°C for 3 min, followed by 40 cycles of 95°C 

for 30 s, 55 °C for 30 s, and 72°C for 59 s, 

then finally 5 min at 72°C for extension. The 

PCR amplicons were evaluated using 2% 

agarose gel at 100 volt for 50 minute. In TBE 

(Tris, Borat- EDTA) buffer and stained with 

ethidium bromide solution (5 micrograms / 

ml). It was arrested on the final pictures of 

the gels by the digital camera. 

Results and Discussion 

Patients were grouped according to age and 

gender as shown in (Table 1).  The majority 

of gram positive bacteria isolated in all 

duration of treatment with FOA were 

Staphylococcus spp., Lactobacillus spp. and 

Streptococci as shown in (Table 2). Cultures 

yielded high prevalence of gram positive than 

gram negative bacteria in different durations 

of FOA treatment (Table 3). 
 

Table 1: Distribution of patients with fixed orthodontic treatment according to Gender and age 

Age group 
Gender 

No. of male and female % 
Male Female 

12-15 17 16 33 50.8% 

18-25 14 18 32 49.2% 

Total No. 31 34 65 100% 

Total % 47.7% 52.3% 100% 

 
Table 2: Frequency and percentage of bacterial isolated from patients with fixed orthodontic treatment at different 

time and non-orthodontic control group 

P 

valu

e 

 

X2 Frequenc

y 

contr

ol 

frequenc

y 

3rd 

m 

frequenc

y 

2nd 

m 

frequenc

y 

1st m frequenc

y 

0  

day 

Type of 

bacteria 

0.000 57.1

9 

16 84.2% 49 75.4

% 

50 76.9

% 

48 73.8

% 

47 72.3

% 

Lactobacill

us 

0.003 16 3 15.8% 20 30.8

% 

17 26.2

% 

18 27.7

% 

16 24.6

% 

Staph. 

aurus 

0.000 22.7 12 63.2% 29 44.6
% 

32 49.2

% 

25 38.5

% 

37 56.9

% 

Staph. 

epidermidis

. 

0.000 28.6 11 57.9% 34 52.3

% 

36 55.4

% 

37 56.9

% 

29 44.6

% 

α–

hemolysis 

Streptococc

i 
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0.66 2.38 0 0 2 3% 2 3% 1 1.5% 1 1.5% β –

hemolysis 

streptococci 

0.01 11.8 0 0 10 15.4

% 

10 15.4

% 

8 12.3

% 

11 16.9

% 

γ- 

hemolytic 

Streptococc

i 

0.04 9.81 5 26.3% 19 29.2

% 

14 21.5

% 

14 21.5

% 

13 20% E.coli 

0.006 14.4 4 21.1% 21 32.3

% 

15 23.1

% 

13 20% 12 18.5

% 

Klibsilla 

spp. 

0.03 10.7 4 21.1% 15 23.1

% 

16 24.6

% 

14 21.5

% 

13 20.8 

% 

Enterobacte

r 

0.21 4 1 5.3% 3 4.6% 3 4.6% 5 7.8% 7 10.6

% 

p.aurginosa 

p≤0.05 

 

Table 3: Percentage of gram positive and gram negative isolates from patients with fixed orthodontic appliance 

Bacterial type Zero day 1st month 2nd month 3rd month control 

G-posative 75.8% 75.3% 75.4% 71.3% 80.8% 

G-Negative 24.2% 24.7% 24.6% 28.7% 19.2% 

Total no. 
G+ 141 137 147 144 42 

G- 45 45 48 58 10 

  

It is well known that wearing orthodontic 

appliances leads to increase carriage of oral 

bacterial population which may cause 

gingivitis and periodontitis which may cause 

complications in the orthodontic working. 

However, the present study was designed to 

identify the predominant bacteria associated 

with FOA.  

Age of persons ranged from 10-30 years 

(Table 1) females consisted 52.3% while the 

remaining were males, however, it is well 

known that females take care of their 

expression more than males so they visits 

orthodontic clinic in larger number. Many 

investigators supported these facts [8, 9]. The 

duration of wearing appliances, play an 

important role in causing problems. In the 

present study patients were grouped into two 

groups growing (12-15) and non-growing (18-

25) (Table 1).  

The existence of orthodontic appliances in the 

mouth of patients can stimulate many 

environmental changes e.g. drop of pH, 

increase of carbohydrates, accumulation and 

retention of bacterial plague [10]. Bacterial 

cultures revealed growth of many types of 

bacteria in different time. The majority of 

gram negative bacteria were found to be like 

Klebsiella, E. coli and Enterobacter. While 

gram positive bacteria isolates were 

prescribed as Staphylococcus epidermidis, S. 

aureus, and Lactobacillus spp. and α, β and γ 

Hemolytic Streptococci (Table 2).  

The present study highlights the importance 

of maintenance of a good oral hygiene during 

treatment with FOA include the use of some 

antibiotics to eradicate the pathogenic 

microorganisms in addition to proper use of 

tooth brushes and medical tooth paste to 

maintain a good general health to all patients 

with FOA in all periods of wearing this 

appliance. Further future studies on the 

Colony Forming Unit and determination the 

strain of bacterial isolates by PCR is 

recommended. 

Identification of S. mutans by PCR 

S. mutans was identified in 60% of patients 

(Figure 1) which have orthodontic appliance 

and increased after three month to 80% as 

compared with non-orthodontic group which 

appear 66%. This result was agreeing with 

and very close to the result of (Collee et al., 1; 

Nikawa et al., ; Ogaard et al.). 

 

Figure 1: Gel electrophoresis of PCR product of specificity Sm479F/R primers by PCR. DNA amplification was 

observed from the S. mutans isolates numbered (1, 2, 3, 6, 7, 10, 11) were positive 
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In this study, patients with S. mutans to 

identify the proportion of the time this is due 

to the increased provision of an enabling 

environment for the accumulation of bacteria 

in addition to the formation of new surfaces 

for the consistency of bacteria inside the 

mouth [60]. Several clinical studies have said 

that dental caries is largely associated with 

an increase in bacterial acidity ratios and 

acidity generator, especially mutant S. which 

is able to mineralize enamel [61, 62, 63]. 

As the oral organs are in direct contact with 

enamel and ivory teeth, the mutant S. may 

be on the surface of the tooth an opportunity 

to join the oral organ. Moreover, most devices 

are used orally for several months or more, 

and this can increase the possibility of 

opportunistic infections.  

Above all, it was necessary to check whether 

mutant cling to the organs by mouth or not in 

the study. As a result, the oral device can be 

prone to dental decay from time to time, 

[46].Some author suggested that in addition 

to a quantitative change, metal banding 

resulted in a qualitative change 

characterized by an increase in percentage of 

S. mutans during fixed orthodontic treatment 

[65]. 

Several factors, such as adherence to enamel 

surfaces, production of acidic metabolites, the 

capacity to build up glycogen reserves and 

the ability to synthesize extracellular 

polysaccharides are present in dental caries 

[61, 67]. So that S. mutans was the main 

cariogenic microorganism and may increase 

risk of Caries associated with orthodontic 

treatment. 

In this study Amoxicillin shows 70% 

resistance against S.aurus and 80% 

resistance against, Lactobacillus spp., 

Streptococcus, in another hand E.coli and 

Klibsilla spp. shows 80% resistance, while 

Enterobacter spp. 50% resistance and 60% 

resistance to pseudomonas aurginosa. Amoxi-

clav (Amoxicillin/ clavulanic acid) also shows 

40% resistance to S.aurus and 50% resistance 

against S.epidermidis, Lactobacillus spp. and 

Streptococcus, in another hand E.coli  shows 

60% resistance and Klibsilla spp. shows 50% 

resistance, while 20% of Enterobacter spp. 

resistance  and 10% of pseudomonas 

aurginosa resistance. Cefotaxim belong to 

cephalosporin group which shows 60% of 

S.aurus resistance  and 70% of S.epidermidis 

resistance, and 60% to Lactobacillus spp. also 

70% of Streptococcus resist, in another hand 

E.coli  shows 10% resistance and Klibsilla 

spp. shows 40% resistance, while 20% of 

Enterobacter spp. Resistance to and 30% of 

pseudomonas aurginosa resistance. 

Ciprofloxacin which belong to 

Fluoroquinolones group and shows 50% of S. 

aurus resistance and 40% of  S. epidermidis 

resistance, also 30% of Lactobacillus spp. 

resistance, while 20% of Streptococcus 

resistance, in another hand E.coli shows 40%  

resistance, Klibsilla spp. 20%, 10% of 

Enterobacter spp.  Resist and 60% of 

pseudomonas aerginosa resist. Erythromycin 

belong to the Macrolides group shows 80% 

resistance to S.aurus and 90% resist to 

S.epidermidis, 80% resist to Lactobacillus 

spp., 80% resistant to Streptococcus, while 

20% resist to E. coli and 30% resist to 

Klebsilla spp.  

Also 40% of Enterobacter spp.  Resist and 

60% resist to Psudomonas aurginosa (shows 

in chapter four). It has been found that there 

is clear variation in resistance, and Most of 

the isolates showed resistance to one or more 

of these antibiotics. Most of these isolates 

were found to be highly resistant to the beta-

lactam group. This result is almost identical 

with those obtained by Clarke et al., and 

Mukhopadhyay et al., who investigated that 

these bacteria produce beta-lactamases that 

mediate the resistance of beta-lactam and 

cephalosporin, and also by limiting the 

permeability of these intracellular antibodies 

by changes in outer membrane proteins 

(porins). This result of high resistance to 

amoxicillin is nearly compatible with that of 

Kehinde et al (2004).  

Who found that S. auerus were resistant 

exclusively to ampicillin and cloxacillin (β-

lactam antibiotics), and in agreement with 

Humphreys et al., ( 2004) who reported that 

resistance of S. epidermidis to β-lactams is 

mediated by β-lactamase production under 

chromosomal control. Al-Saedi, who found 

that 98.2% of K. pneumoniae were resistant 

to amoxicillin due to the production of β-

lactamase.  

Macrolides antibiotics such as Erythromycin 

showed that all bacteria isolates were highly 

resistant to Erythromycin that agree with 

Gladstone et al., who found that 

Erythromycin has only very limited use in 

the treatment of gram negative infections. 

Erythromycin had not developed resistance 
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and was given as and the alternative patients 

who are allergic to penicillin are widely used 

for the prevention of adenocarcinitis 

associated with dental procedures [53]. Its 

resistance may be because of gaining one of 

the genes 21ert. This code for the metaphysic 

methylase performs a methylase of the 

adenine (nitrogen base) still in RNA 23S, 

preventing the binding of erythromycin to 

50S ribosomes [54].Also, Fluoroquinolones 

antibiotics such as ciprofloxacin showed that 

all bacteria isolates were variable resistant to 

ciprofloxacin that agree with Ali et al(2010).  

Who found that Escherichia coli 

(30%), Staphylococcus aureus (33%), 

Klebsiella pneumonia (14%) and 

Pseudomonas aeruginosa (14%) resistance. 

High resistance to antibiotics might be due to 

the development of resistance of bacteria 

because of misuse of antibiotic especially in 

our country where any person can take 

antibiotic without doctor prescription.  

In addition, the lack of control on all animal 

products and meat, especially poultry, 

antibiotics are given in a preventive manner 

and sent to the market and are saturated 

with antibiotics and other drugs, so they are 

factories of resistant bacteria and constitute 

a threat to human life. 

 

 

Conclusion 

The study has arrived at the following 

conclusions: 

 Oral cavity colonized by large number of 

microorganisms that contribute in infection 

during orthodontic treatment. 

Staphylococcus spp. was the most common 

bacteria  isolated from patients during 

orthodontic treatment which appear in 

(81.5%) of the total isolates followed by 

Lactobacillus spp. and then streptococcus 

spp. which appear no statistically 

significant difference (p ≥0.05) during 

progress with treatment 

 The most common gram negative bacteria 

in zero day is E.coli (20%), Klibsilla (18%), 

Enterobacter spp. (20.8) while pseudomonas 

aeriginosa (10.6) and also shown no 

statistically significant difference. 

 All gram positive showed high level of 

susceptibility   to Amoxi-Clav followed by 

ciprofloxacin and cefotaxime while gram 

negative sho high sensitive to 

Erythromycin followed by ciprofloxacin and 

cefotaxime. 

 The molecular detection of S.mutans by 

species specific primer show increase in 

percentage from 60% in zero days to 80% in 

third month. 

References 

1. Cuesta AI, Jewtuchowicz V, Brusca MI, Nastri 

ML, Rosa AC (2010) Prevalence of 

Staphylococcus spp and Candida spp in the 

oral cavity and periodontal pockets of 

periodontal disease patients. Acta 

Odontológica Latinoamericana, 23(1), 20-26. 

2. Cernochova P, Augustinp Fassmann A (2008) 

Occcurance of periodontal pathogen in patient 

treated with fixed orthodontic appliance 20 

scripta medica., 81 (2): 85-96. 

3. Hagg V, Kaveewatcharanont P, Samar 

anayake LP (2004) The effect of Fixed 

orthodontic appliance on the oral carriage of 

Candida species and Enterobacteriaea. Fur. J. 

of ortho., 26: 623-629. 

4. Ataek NE, Sandy JP, Addy M (1996) 

Periodental and Microbiological change 

associated with Placement of orthodontic 

appliance. A review journal of period ontology, 

67: 78-85. 

5. Bloom RH, Brown LR (1969) Study of the effect 

of orthodontic appliance on oral microbial flora, 

J. oral surgery, 17: 658-667. 

6. Mattingly JA, Sauer GJ, Yancer JM, Arnold 

RR (1983) Enhancement of strep to concerns 

mutans colonization by direct bonded 

orthodontic. J. Dent Res., 62 (12): 1209-1211. 

7. Paster BJ, Olsen I, Aas JA, Dewhirst FE 

(2006) The breadth of bacterial diversity in the 

human periodontal pocket and other oral sites. 

Periodontology 2000, 42(1): 80-87. 

8. Freitas AOAD, Marquezan M, Nojima MDCG, 

Alviano DS, Maia LC (2014) The influence of 

orthodontic fixed appliances on the oral 

microbiota: a systematic review. Dental press 

journal of orthodontics, 19(2): 46-55. 

9. Sukontapatipark W, El‐Agroudi MA, Selliseth 

NJ, Thunold K, Selvig KA (2001) Bacterial 

colonization associated with fixed orthodontic 

appliances. A scanning electron microscopy 

study. The European Journal of Orthodontics, 

23(5): 475-484. 



Ahmed S. Al-Janabi et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |439-448 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        446                                                                                                                                      

10. Brêtas SM, Macari S, Elias AM, Ito IY,  

Matsumoto MAN (2005) Effect of 0.4% 

stannous fluoride gel on Streptococci mutans 

in relation to elastomeric rings and steel 

ligatures in orthodontic patients. American 

journal of orthodontics and dentofacial 

orthopedics, 127(4), 428-433. 

11. Türkkahraman H, Sayın M, Bozkurt FY, 

Yetkin Z, Kaya S, Önal S (2005) Arch wire 

ligation techniques, microbial colonization, and 

periodontal status in orthodontically treated 

patients. The Angle Orthodontist, 75(2): 231-

236. 

12. Naranjo AA, Triviño ML, Jaramillo A, 

Betancourth M, Botero JE (2006) Changes in 

the subgingival microbiota and periodontal 

parameters before and 3 months after bracket 

placement. American Journal of Orthodontics 

and Dentofacial Orthopedics, 130(3): 275-e17. 

13. Thornberg MJ, Riolo CS, Bayirli B, Riolo ML, 

Van Tubergen EA, Kulbersh R (2009) 

Periodontal pathogen levels in adolescents 

before, during, and after fixed orthodontic 

appliance therapy. American journal of 

orthodontics and dentofacial orthopedics, 

135(1), 95-98. 

14. Gordon JI, Klaenhammer TR (2011) A 

rendezvous with our microbes. 

15. Lundqvist C, Baranov V, Teglund S, 

Hammarström S, Hammarström ML (1994) 

Cytokine profile and ultrastructure of 

intraepithelial gamma delta T cells in 

chronically inflamed human gingiva suggest a 

cytotoxic effector function. The Journal of 

Immunology, 153(5): 2302-2312. 

16. Jabur SF (2008) Influence of Removable 

Orthodontic Appliance Dr. Saba Fouad 

Jaburon Oral Microbiological Status. Journal 

of the Faculty of Medicine, 50(2): 199-202. 

17. Bidault P, Chandad F, Grenier D (2007) 

Systemic antibiotic therapy in the treatment of 

periodontitis. J. Can. Dent. Assoc., 73(6):515-

20.3. 

18. Feres M, Soares GMS, Mendes JAV, Silva MP, 

Faveri M, Teles R, Socransky SS, Figueiredo 

LC (2012) Metronidazole alone with 

amoxicilline as adjuncts to non-surgical 

treatment of chronic periodontitis: a 1-year 

double-blinded, placebo-controlled, randomized 

clinical trial. J. of Clin. Periodontal., 39: 1149-

1158. 

19. Sgolastar F, Gatto R, Petrucci A, Monaco A 

(2012) Effectiveness of systemic 

amoxicillin/metronidazole as adjunctive 

therapy to scaling and root planning in the 

treatment chronic periodontitis: a systemic 

review and meta-analysis. J. of Periodontal., 

83: 1257-1269. 

20. Van Winkelhoff AJ, Rams TE, Slots J (2000) 

Systemic antibiotic therapy in periodotitics. 

Period ontology, 1996 10: 45-78. 

21. Haffajee AD, Socransky SS, Gunsolley JC 

(2003) Systemic anti-infective periodontal 

therapy. A Systemic review. Ann. of 

Periodontal., 8: 115-181. 

22. Kotra P, Samama JP, Mobashery S (2001) β 

lactamase and resistance to β-lactam 

antibiotic. In: Lewis K, S alyers AA, Taber 

HW, Wax RG, editors. Bacterial resistance to 

antimicrobials. New York: Marcel Dekker, 123-

59.5. 

23. Hooper DC (2001) Target modification as a 

Mechanism of antimicrobial resistance. In: 

Lewis K, Salyers AA,, Taber HW, Wax RG, 

editors. Bacterial resistance to antimicrobials. 

New York: Marcel Dekker, 161-91.6. 

24. Lewis K, Lomovskaya O Drug efflux. In: Lewis 

K, Salyers AA. Taber HW, Wax RG, editors 

(2001) Bacterial resistance to antimicrobials. 

New York: Marcel Dekker, 61-90. 

25. Chen Z, Saxena D Caufield, PW Ge, Y Wang, 

M Li Y (2007) Development of species-specific 

primers for detection of Streptococcus mutans 

in mixed bacterial samples. FEMS 

microbiology letters, 272(2): 154-162. 

26. Yano A, Kaneko N, Ida H, Yamaguchi T, 

Hanada N (2002) Real-time PCR for 

quantification of Streptococcus mutans. FEMS 

microbiology letters, 217(1): 23-30. 

27. Colby SM, Harrington DJ, Russell RRB (1995) 

Identification and genetic characterisation of 

melibiose-negative isolates of Streptococcus 

mutans. Caries research, 29(5): 407-412. 

28. Smorawinska M, Kuramitsu HK (1992) DNA 

probes for detection of cariogenic Streptococcus 

mutans. Oral Microbiol. Immunol., 7:177-181. 

[PubMed: 1408354] 

29. Igarashi T, Yamamoto A, Goto N (1996) Rapid 

identification of mutans streptococcal species. 

Microbiology and immunology, 40(11): 867-871. 

30. Mattos-Graner RO, Jin S, King WF, Chen T, 

Smith DJ, Duncan MJ (2001) Cloning of the 

Streptococcus mutans gene encoding glucan 

binding protein B and analysis of genetic 

diversity and protein production in clinical 

isolates. Infection and immunity, 69(11): 6931-

6941. 

31. Lee SF,  Boran TL (2003) Roles of sortase in 

surface expression of the major protein adhesin 

P1, saliva-induced aggregation and adherence, 

and cariogenicity of Streptococcus mutans. 

Infection and immunity, 71(2): 676-681. 

32. Macrina FL, Jones KR, Alpert CA, Chassy BM, 

Michalek SM (1991) Repeated DNA sequence 

involved in mutations affecting transport of 

sucrose into Streptococcus mutans V403 via 

the phosphoenolpyruvate phosphotransferase 



Ahmed S. Al-Janabi et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |439-448 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        447                                                                                                                                      

system. Infection and immunity, 59(4): 1535-

1543. 

33. Cvitkovitch, DG, Boyd DA, Thevenot T, 

Hamilton IR (1995) Glucose transport by a 

mutant of Streptococcus mutans unable to 

accumulate sugars via the 

phosphoenolpyruvate phosphotransferase 

system. Journal of bacteriology, 177(9): 2251-

2258. 

34. Okahashi N, Sasakawa C, Yoshikawa M, 

Hamada S, Koga T (1989) Cloning of a surface 

protein antigen gene from serotype c 

Streptococcus mutans. Molecular microbiology, 

3(2): 221-228. 

35. Okahashi N,  Takahashi I, Nakai M, Senpuku 

H, Nisizawa T,  Koga T (1993) Identification of 

antigenic epitopes in an alanine-rich repeating 

region of a surface protein antigen of 

Streptococcus mutants. Infection and 

immunity, 61(4): 1301-1306. 

36. Oho T, Yamashita Y, Shimazaki Y, Kushiyama 

M, Koga T (2000) Simple and rapid detection of 

Streptococcus mutans and Streptococcus 

sobrinus in human saliva by polymerase chain 

reaction. Oral microbiology and immunology, 

15(4): 258-262. 

37. Yoshida  A, Suzuki N, Nakano Y, Kawada M, 

Oho T, Koga T (2003) Development of a 5′ 

nuclease-based real-time PCR assay for 

quantitative detection of cariogenic dental 

pathogens Streptococcus mutans and 

Streptococcus sobrinus. Journal of clinical 

microbiology, 41(9): 4438-4441. 

38. Arakawa H, Karasawa K, Igarashi T, Suzuki 

S, Goto N, Maeda M (2004) Detection of 

cariogenic bacteria genes by a combination of 

allele-specific polymerase chain reactions and 

a novel bioluminescent pyrophosphate assay. 

Analytical biochemistry, 333(2): 296-302. 

39. Hoshino T, Kawaguchi M, Shimizu N, Hoshino 

N, Ooshima T, Fujiwara T (2004) PCR 

detection and identification of oral streptococci 

in saliva samples using gtf genes. Diagnostic 

microbiology and infectious disease, 48(3): 195-

199. 

40. Russell RRB (1991) Genetic analysis and 

genetic probes for oral bacteria. In Aspects of 

oral molecular biology, 8: 57-76. Karger 

Publishers. 

41. Parahitiyawa NB, Jin LJ, Leung WK, Yam 

WC,  Samaranayake LP (2009) Microbiology of 

odontogenic bacteremia: beyond endocarditis. 

Clinical microbiology reviews, 22(1): 46-64. 

42. Chang HS, Walsh LJ, Freer TJ (1999) The 

effect of orthodontic treatment on salivary 

flow, pH, buffer capacity, and levels of mutans 

streptococci and lacto bacilli. Australian 

orthodontic journal, 15(4): 229. 

43. Jordan C, LeBlanc DJ (2002) Influences of 

orthodontic appliances on oral populations of 

mutans streptococci. Oral microbiology and 

immunology, 17(2): 65-71. 

44. Jeevarathan J, Deepti A, Muthu MS, Prabhu 

VR, Chamundeeswari GS (2007) Effect of 

fluoride varnish on Streptococcus mutans 

counts in plaque of caries-free children using 

Dentocult SM strip mutans test: a randomized 

controlled triple blind study. Journal of Indian 

Society of Pedodontics and Preventive 

Dentistry, 25(4): 157. 

45. Scheie AA, Arneberg P, Krogstad O (1984) 

Effect of orthodontic treatment on prevalence 

of Streptococcus mutans in plaque and saliva. 

European Journal of oral Sciences, 92(3): 211-

217. 

46. Weisblum B (1995) Erythromycin resistance by 

ribosome modification.    Antimicrobial agents 

and chemotherapy, 39(3): 577. 

47. Clarke D, Joyce S, Toutain C, Holland  I (2002) 

Genetic analysis of RcsC sensor kinase from E. 

coli K-12. J. Bacteriol., 184: 1204-1208.  

48. Mukhopadhyay C, Bhargava A, Ayyagari A 

(2003) Role of mechanical ventilation and 

development of multidrug resistant organisms 

in hospital acquired pneumonia. Indian. J. 

Med. Res., 118: 229-35.  

49. Kehinde AO, Ademola SA, Okesola AO (2004) 

Pattern of bacterial pathogens in burn wound 

infections in Ibadan, Nijeria. Annals of burns 

and fire disasters, 17: 1.  

50. Humphreys H, Slack R, T Pentherin T (2004) 

Medical microbiology, a guide to microbial 

infections. Churchill Livingstone. London. 

6thed., 174-88.  

51. Al-Saedi IA (2000) Isolation and Identification 

of Klebsiella pneumoniea from various 

infections in Hilla province and detection of 

some virulence factors associated in their 

pathogenicity. M.Sc. Thesis College of Science, 

Babylon University. Iraq.  

52. Gladstone P, Rajendran P, Brahmadathan KN 

(2005) Incidence of Carbapenem resistant non 

fermenting gram negative bacilli from patients 

with respiratory infections in Intensive care 

units. Indian. J. Med. Microbiol., 23: 189-191.  

53. Jain P, Pundir RK (2009) Antibiotic sensitivity 

pattern of Streptococcus mutans against 

commercially available drugs. Journal of 

Pharmacy Research, 2: 7.  

54. Ergin A, Ereis S, Has Celik G (2006) Macrolide 

resistance mechanisms and in vitro 

susceptibility patterns of viridans group 

streptococci isolated from blood cultures. J. 

Antimicrob. Chemother.,57: 1.  

55. Ali SQ, Zehra A, Naqvi BS, Shah S, Bushra R 

(2010) Resistance pattern of ciprofloxacin 



Ahmed S. Al-Janabi et. al. | Journal of Global Pharma Technology|2019| Vol. 11| Issue 03 (Suppl.) |439-448 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                        448                                                                                                                                      

against different pathogens. Oman medical 

journal, 25(4): 294. 

56. Costa MR, Silva VC, Miqui MN, Sakima T, 

Spolidorio DMP, Cirelli JA (2007) Efficacy of 

ultrasonic, electric and manual toothbrushes in 

patients with fixed orthodontic appliances. The 

Angle Orthodontist, 77(2): 361-366. 

57. Collee JG, Duguid JP, Fraser AG, Marmion 

BP, Simmons A (1996) Laboratory strategy in 

the diagnosis of infective syndromes. Mackie 

and McCartney practical medical microbiology, 

14: 53-94. 

58. Nikawa H, Nishimura H, Hamada T, Kumagai 

H,  Samaranayake LP (1997) Effects of dietary 

sugars and saliva and serum on Candida 

bioflim formation on acrylic surfaces. 

Mycopathologia, 139(2): 87-91. 

59. Øgaard B, Arends J, Helseth H, Dijkman G,  

Van der Kuijl M (1997) Fluoride level in saliva 

after bonding orthodontic brackets with a 

fluoride containing adhesive. American journal 

of orthodontics and dentofacial orthopedics, 

111(2): 199-202. 

60. Marsh PD, Head DA, Devine DA (2015) Dental 

plaque as a biofilm and a microbial 

community-implication for treatment. Journal 

of oral biosciences, 57(4): 185-191. 

61. Loesche WJ (1986) Role of Streptococcus 

mutans in human dental decay. 

Microbiological reviews, 50(4): 353. 

62. Zero DT (1999) Dental caries process. Dental 

Clinics of North America, 43(4): 635-664. 

63. Boutaga K, Van Winkelhoff AJ, 

Vandenbroucke-Grauls CM, Savelkoul PH 

(2005) Periodontal pathogens: a quantitative 

comparison of anaerobic culture and real-time 

PCR. FEMS Immunology & Medical 

Microbiology, 45(2): 191-199. 

64. Cho BK, Kim MS, Cho JW (2015) Comparison 

of Streptococcus mutans Biofilm Formation on 

Dental Materials. International Journal of 

Clinical Preventive Dentistry, 11(4): 251-259. 

65. Shukla C, Maurya RK, Singh V, Tijare M 

(2016) Evaluation of changes in Streptococcus 

mutans colonies in micro flora of the Indian 

population with fixed orthodontics appliances. 

Dental research journal, 13(4): 309. 

66. Loesche WJ (1986) Role of Streptococcus 

mutans in human dental decay. 

Microbiological reviews, 50(4): 353. 

67. Trahan L (1995) Xylitol: a review of its action 

on mutans streptococci and dental plaque--its 

clinical significance. International dental 

journal, 45(1: 1): 77-92. 

68. Cho BK, Kim MS, Cho JW (2015) Comparison 

of Streptococcus mutans Biofilm Formation on 

Dental Materials. International Journal of 

Clinical Preventive Dentistry, 11(4): 251-259. 

 

 


