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ABSTRACT

Background

Periodontal diseases are highly prevalent in [fdgy may become serious conditions if they facedrmsuitable
treatment and resulting in particularly cardiovdacsystemic disorders. Further, antibiotic resistin general has been
witnessed prevalence, which may lead to failurperiodontal disease treatmemhe aim of this study is evaluation of

susceptibility and resistance to different antiis®by dental plaque bacterial isolates.
Material and methods

Thirty seven infected patients were included irs thtudy. From their dental plaque, samples wekena

aseptically then bacteria has been isolated asasalhtibiotic susceptibility tests agar diffusimathods had been applied.
Results

Among three types of bacteri&reptococcus mutans occupied the largest percentage (62%) in dentajugla
isolates. Imipenem registered profound suscepibil8.3% viaStreptococcus mutans followed by each of erythromycin,
ciprofloxacin, and ceftriaxone (60.9%). This patbogsolates showed resistance to amikacinchiorampbie tetracycline
and amoxicillin.Pseudomonas aeruginosa appeared the highest susceptibility to chloramptwtrand ceftriaxone by 90%
while Saphylococcus aureus had been existed complete susceptibility to imgmeri00% followed directly by tetracycline
and chloramphenicol by about 75% of each. The lbwasceptibility was resulted toward amoxicillimi&acin, and
ciprofloxacin with 25%. Generally speaking, amoliiciexposed to highest resistance 70.3% in comsparito others,

whereas both of imipenem and ceftriaxone witnebégloest susceptibility 67.6% by the same pathogens.
Conclusions

Amoxicillin occupied the first position in bactatiresistance, this may support the assumption ithptoper

administration of amoxicillin will lead to theraggilure.
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INTRODUCTION

Gingivitis is a superficial inflammation of thefsdissues surrounding the teeth capable of beéwgnsed. It is
started only post a few period of insufficient ohglgiene via local plaque often of bacterial defsosiose to the highly
vascularized tissues of gingivaDespite of apical migration of the epithelium gtion does not occur, these areas of
tissues become erythematous. Furthermore, gumibeetay happen post chewing, tooth brushing as agekven after

simple excitation in severe cases
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Interestingly, gingivitis affects most peopte® In general, it is assumptive that this reversiiitammatory

situation, if neglected and left without treatmeprgression to period ontitis may ultimately oécur

Periodontitis, an irreversible periodontal infectj is characterized by loss of alveolar bone, lms§gament,

periodontal pockets formation and eventually fokmiby loss of toofttparticularly in susceptible subjetts

The major leading cause of gingivitis progress®ivacterial plaque that is carrying responsibifity gingival
tissues destruction and loss of periodontal attaetin'2Subsequently,invasion of the epithelial barriex gral bacteria
itself in addition to their products into the syste circulation become easy. Previous studies, lepen reported that an
infected period ontium may be a source of someystesnic disordefé'® Additionally, periodontal pathogens have also

been found in both of abdominal aortic aneurysnusiarathermanous plaques®

Therefore, treatment of patients with gingivitis those suffering from period ontitis is of partau clinical
importance, thus it has been resulting in reductibratherosclerosis parameters and then improvemieendothelial
function'’, *®. In order to eliminate invasive pathogens, meat@niebridement alone is inadequdat&herefore, systemic

antibiotics is mandatory where it can enhance likeaipeutic response to scaling and root plarifiing

However, without effective antibiotics, it is prtile that both of oral and systemic health willhagnpered and
may result in a considerable rising in morbiditydamortality from infections. Many of antibioticseamow seriously
threatened by increasing its resistance by diftegathogens which is a leading reason for askinglgpression in
prescription of a usual antibiotic that are indéchffor widely prevalent disease. The great preeaesf gingivitis in
Irag?**may be rever berate of spread of antibacteriabtaste. The primary focus of this study is the eatdn of

susceptibility and resistance of most common adsténiedantibiotic for patients with gingivitis oenodontitis.

MATERIALS AND METHODS
Subjects

This prospective randomized study was conductddeatniversity of Thi-Qar/College of Pharmacy frdsarch
2014 to May 2014. Participants were recruited fretaff and student population with gingivitis or joer ontitis of the
College of Pharmacy. Thirty seven people 17 (46%lemand 20(54%) females, aged 22 to 37 years. fi@ticipant was
given verbal information that explained the natof¢he study. Eligible subjects included particifgaaqual or older than
19 years of age who were in general in a good Iheeltl they were not administer in gantibioticsmmmunosuppressant

drugs within at least the last one month.
Laboratory Diagnostic Methods

Plague samples were collected in the morning,apmately twelve hours after evening tooth brushiNg food
intake and drink or even oral hygiene was allowedhie morning before sampling. Samples from eadfemtawere
collected aseptically then transferred to the Eppeiitube containing 140 uL buffer (10 mmol*Tris-HCI, 1.0 mmol- C*
ethylene diaminetetraacetic acid (EDTA)).All sangpleere stored under -70°C.

Growth Media for Isolation of Bacteria

Basal salt medium with yeast extract (BSMY I) werdized in this study. BSMY %, used for the bacterial
isolation from samples of dental plaque which cowd: 1.0 g yeast extract, 0.14 g MgS04.7H20, O(Rig4)2S04, 0.1
g NaCl, 0.2 g CaCl2.2H20, 0.05 g KH2PO4, 0.6 mg B3B 0.05 g K2HPO4, 0.17 mg CoCI2.6H20, 0.1 mg
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MnCI2.4H20, 0.22 mg ZnCI2, 0.09 mg CuCI2.2H20, 1@lgcose in one liter of Tris-HCI buffer (pH 8.0)ll the

chemicals were applied of analytical step.
Isolation of Bacteria from Dental Plaque

Each sample was inoculated separately on 25 BBEdY | broth. Glasses that inoculated were incuthate3%C
* IC for about 48 hours. Newly grown culture of ondlifiter from each dental plaque was regularly thid with distilled
water up to 10-5 ml. Then, 1Q0 serially samples (diluted) were diffuse over BSM#¥gar plates. The inoculated plates
were incubated at &7 for about three days under aerobic conditionserAfvards, the isolated colonies were hiked and

then streaked on slant of BSMY | for preservatibpure culture.
Antibiotic Susceptible Test

The susceptibility tests were achieved on MudHarton agar using modified Kirby-Bauer disc diffosi
method”. The susceptibility pattern of each bacterialaselwas translated based on the standard crite@inical and
Laboratory Standards Institute. The antimicrobgerats tested were amoxicillin, erythromycin, teydine, vancomycin,

chloramphenicol, ceftriaxone, ciprofloxacin, imigen, and amikacin.
Statistical Analysis

Data were analyzed using SPSS version 19 stalfistiftware and Excel. The chi-square tgSt&nd Student's

test were applied.

RESULTS

Staphylococcus
aureus
1

Pseudomonas
aeruginosa
27%

Streptococcus
mutans
62%

Figure 1: Frequency of Isolation of Causative Bactéa of Gingivitis and Periodontitis
Thirty seven patients with gingivitis or period ihist had been completed this trial. Figure 1 repnés different
distribution of bacterial isolates from dental plaq Interestingly reptococcus mutans showed the predominance 62%
among other isolates. Where&seudomonas aeruginosa and Saphyl ococcus aureus were with a distribution of 27% and

11% respectively

Regarding to figure 2 which represents suscejitibib different antibiotics by three bacterial lses and it
highlights thatStreptococcus mutans had been existed highest susceptibility to imiper@esfso followed by each of
erythromycin, ciprofloxacin, and ceftriaxone whikhd equivalent susceptibilities 60.9% by this oigian The next was
vancomycin 52.2% while others had been showed lesvysusceptibilities by the same pathogen rangiogf(39.10% to

amoxicillin - 26.1% to amikacin).
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The second predominance bactefseudomonas aeruginosa was with the highest susceptibility to
chloramphenicol and ceftriaxone by 90% followed digrofloxacin and erythromycin by 70% then to ansikaand

tetracycline with 60% whereas its susceptibilityhe rest of antibiotics was below the half of éek.

Notably, the lowest predominance pathog8aphylococcus aureus) had been existed complete susceptibility to
imipenem 100% followed directly by tetracycline actdoramphenicol by about 75% of each. Vancomycéitriaxone,
and erythromycin were coming then by 50%. The lawsssceptibility was reflected by amoxicillin, aradin, and

ciprofloxacin with 25%.

TSR3 R

Tet. Van. chi. Imi. cef. cip. Ery. Ami. Ama.

= Pseudomonas aeruginosa 60%% 30% 90% 30% 20% 0% T0% 60% 10%
= S5treprococous mutans 34.80% 52.20% 30.40% 78.30% 60.90% 60.90% 60.90% 26.10% 39.10%
Staphylococcus aureus 75.00% 50% 75.00% 100% 50% 25.00% 50%% 25.00% 25.00%

- i - ‘mutans Staphylococcus aureus

Figure 2: Susceptibility of Different bacterial Isdates to Some Antibiotics
Tet., tetracycline; Van., vancomycin; Chl., chloranphenicol; Cef., ceftriaxone; Cip, ciprofloxacin; Ry.,

erythromycin, Ami, amikacin; Amo., amoxicillin.

Moving to figure 3 which re presents the resiséanot each type of bacterial isolates to the divenrstbacterial
medications. This figure illustrates the oppositehe figure 2 where the organism with highest spsibility to certain

antibiotic in figure 2 would be found with the lessesistance to the same antibiotic and vice versa
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WPseudomonasaeruginosa 4% 70% 10% 70% 15% 30% 30% 305 “50%
W Streptococcus mutans 65.20%  47.80%  69.60%  21.70% @ 39.10% @ 39.10%  39.10% 73.90%  60.90%
Staphylococcus aureus 25.00% 50% 25.00% 0% 50% 75.00% 0% 75.00% 75.00%
= Pset i ] It: phry aureus

Figure 3: Resistance of Bacterial Isolates to Varigs Types of Antibiotics
Tet., tetracycline; Van., vancomycin; Chl., chloranphenicol; Cef., ceftriaxone; Cip, ciprofloxacin; Ry.,

erythromycin, Ami, amikacin; Amo., amoxicillin.
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Figure 4 highlights percentages of resistance ¢xpbsed to each antibiotic by bacterial isolatesnfdental
plague in comparison to percentages of suscepyiltdithe same antibiotics. This figure reveald #aoxicillin generally
faced highest resistance 70.3% in comparison tersttwhereas both of imipenem and ceftriaxone esgpds highest

susceptibility67.6% by the same pathogens.
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Figure 4: Resistance and Susceptibility to Studiedntibiotics by Bacterial Isolates
DISCUSSIONS

Untreated intraoral diseases as gingivitis andopentitis can ultimately progress to, in respotsébacterial
accumulation, serious problems ranging from teetséning reaching to even systemic diséad®&sloreover, growing
prevalence of these inflammatory conditirfsom one hand and of microbial resistance to aotiits’”*%rom the other

hand makes widespread of systemic diseases of moanrsense.

Our study revealed higher percentage of periodiaidaases was found in females 54% than in maés. & his
result is disagree with Beltehal. study where men occupied a higher disease pres@létan womer?”. This difference
may be analyzed as that the lower number of matéests accepted in our Pharmacy Collage (the mihttés study) than

female which leads to lower cases of male in coisparto female.

In contrast to some studi@$®!this trial reported that the predominant bactedalates were oftreptococcus
mutans with percentage 62.2%, whilst in the Sweden sttthe results were concordant with that of ours. divergence
can be interpreted by the fact “bacterial spectmmay alter from one area to another”. However, thedéncy of

Pseudomonas aeruginosa prevalence in dental plaque gets much resemblanttet of previous published stuidy

When we discuss the most important part of thigl\st'susceptibility and resistance” of three diffiet types of
the tested bacteria to several antibiotics, wedearly understand the variation in response ofpts to their antibiotic

treatment.

Equivalent resistance to both tetracycline andcearycinhas been registered in the current studygdmeral
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tested microbes (54.1%) which was just exceedieg gusceptibility by the same bacteria. This petage of resistance
could be related to the extensive administratioietracycline and inappropriate option of vancomyir treatment of
dental plaque bacteria. This have seemed to béasitnithat previously reported literattiwhich was disseminated in the

distribution of the microbial resistance to tetreloye.

Although chloramphenicol use has been rare ird f@#fl dentistry, both authors recorded 51.4% sugduiipt
tochloramphenicol which is slightly exceeded theqfrency of bacterial resistance. This may be dudstdroad
antibacterial spectrum of chloramphenicol. Addi&by this tendency of resistance has been highdigiiiy instrep to
cocciviridans andenterococci, despite of resistant of some gram-negative rodkis agent. This have been demonstrated
in Brazilian study in 2007

Ceftriaxone have been varied greatly in its sutsiodipy to pB-lactamases, where it has been exposed to highest
susceptibility 67.6% among other antibiotics (exdegipenem) by tested bacteridseudomonas aeruginosa reported the
towering susceptibility 90% followed by each &feptococcus mutans (60.0%) and Staphylococcus aureus (50%). In
contrast, the cephalosporins have been more resittahydrolysis byp-lactamases oftaphylococci. A reasonable
interpretation of this difference is that in ouruotry, Iraq, ceftriaxone prescription for periodies or gingivitis is

infrequent.

Like ceftriaxone and in agreement with the outcenoé Italian study, imipenem also showed the highes
susceptibility 67.6% by general trialed pathogeits womplete 100% susceptibility I§aphylococcus aureus, 78.3% via
Sreptococcus mutans while Pseudomonas aeruginosa isolates were resistant with 70%. However, thdstasce to
imepenem was observed by Pillar,al and it may restrict by a few isolates includgaeruginosaandstaphylococci .
Due to the relatively lower rates of microbial stance to imipenem and to its high activity agaihstdental bacteria that

associated with periodontal diseases, it is sugddstconsider imipenem as a promising medicatiopériodontitis.

The susceptibility to ciprofloxacin was 59.5% bii resistance was mainly restricted to isolategenera
Saphylococcus75%, while other two types of the tested microorgiaas were highly susceptible. This outcome was
consistent with Huanget al*who revealed high levels of resistance to this dnug aureus (100%) and much reduced in
streptococci to reach to(33%), as well as iR. aeruginosa (9%). However, it contrasted with data that puldishin
previous literatured’*%ince this antibiotic has not been either freqyensled by Iragi dentists or as part of patient-self

drug.

Going to erythromycin which is first discovered ara lide. Because of the increasing prevalenceactdyial
resistant to erythromycin previously from one hasadd due to the knowledge that this agent is censdlthe antibiotic
with the worst undesired gastrointestinal adveffects from the other hand, this pay physician lhiot medicine and in
dentistry)to limit its prescription for a patienh dhe last decad®'* These factors can clarify why our results reflect
approximately high levels of susceptibility 62.2%.

Amikacin is one of the amino glycoside antibiottbst have not been usually recommended forod ayetic
infections treatment. The susceptibility to it waigh among most of the tested microorganisms. &miihdings have

been described in many studé&s*

In respect to amoxicillin (broad spectrum antieaieil agent) which is most common antibiotic thatremely

prescribed by dentist&**“the investigation of our study exhibited towerimgresistance reaching to 70.3% via studied
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organisms in comparison to others. This resulgiee with studies held in Colombig Philadelphid™ and Brazil where
they showed higher levels of amoxicillin resistamgeclinical isolates. This greatly attributed tfoetabove reasons in
addition to the self-use of this medication withptescription. Thus, our work highlights the lowtiaricrobial potential of

amoxicillin in vitro, may restrict its clinical uder gingivitis or periodontitis.
CONCLUSIONS

From outcomes of our study we can conclude thairéato treat periodontal disease is largely bittred to the
resistance to antibiotic action. Declining in anwilkih prescription is required due to maximum etance to its action.
Simultaneously, imipenem and ceftriaxone may bemenended as the first options among others foogerital diseases

due to profound positive susceptibilities followey erythromycin then ciprofloxacin.
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