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ABSTRACT

Nitrosative stress is considered to be a strong feature in chronic periodontitis, It was found that the reactive
nitrogen species (RNS) may play a role in periodntitis either by being catalysts or they are in most cases
aggravating factors of periodontal disease that is already existing .The aim of this study is to examine the role of
Nitrosative stress in periodontitis by assessing the levels of RNSin gingival crevicular fluid (GCF) samples taken
from Syrian patients with chronic periodontitis and healthy controls. The study population comprised 35 subjects
allocated within two groups: Chronic periodontitis (ChP) group (20 patients, aged 40-75) and Control group (RC)
(15 subjects, aged 40-67). Nitrate/nitrite concentration in GCF was measured using Griess reagent. There was no
significant difference in Total nitrite/nitrate (GCF) levels between (ChP) and (RC) groups (P> 0.05). Also, no
significant correlations were found between the studied marker and the periodontal indices (P> 0.05) .The results of
this study showed that the Nitrosative stress was not associated with chronic periodontitisin Syrian patients.
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INTRODUCTION
Periodontitis is an inflammatory disease of thequemtium which affects the supporting tissuesh# teeth; the
disease is multifaceted and its etiopathogenesistiil not fully understood and therefore the tngent of different
types of periodontal disease can be very diffifdjlt
Strong body of evidence accumulated to supporteafos RNS in a large number of physiological ardhplogical
processes. Numerous recent studies showed that akide (NO) takes part in the etiopathogenesismafny
diseases, including periodontal disease [2].

NO has been implicated either as trigger agentsnore frequently, aggravators of the primary lesian
periodontitis [3].

NO is synthesized from L-arginine by a family ofzgmes called nitric oxide synthases. NO is a shwirig
product of nitrogen metabolism, produced by marilg @e the organism. [4]

Endothelial and neural cells constitutively prodd&@. Furthermore, macrophages and other inflammatelts can
induce its synthesis and release. The most impiirtdactors of NO synthesis are bacterial prod{isits

NO is relatively unstable in the presence of oxyged quickly auto-oxidize to produce nitrogen oxiéé.

Because of NO'’s reactivity and short-life, dire@asurements of NO in cells and tissues are vefigwif [7].
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Although NO metabolites have a very short liferaté and nitrite are the relatively stable end potsl of NO
oxidation. The total levels of nitrite and nitratebiological fluids are generally used for adeguatonitoring of the
NO synthesis|[8].

Nitrosative stress (NS) is defined as the ratiaitbsants to antioxidants that has a value >1 [9].

Recent studies have examined NO metabolites l&velamples from saliva, in gingival crevicular 8uiGCF) and
serum, (GCF) is seemed to be a more reliable sdardée identification of periodontal disease. § presumption
is based on that it is only affected by periodotissues surrounding the teeth comparing to thelevkaliva that is
secreted from the major salivary glands and theeefomposed of GCF at a lower extent. Moreover,le/Baliva
may be more affected by systemic inflammatory anfielctious conditions[10]

In a recent study, Abou Sulaiman & Shehadeh (2@d@)d that serum total antioxidant capacity (TAGswower
in non-smokers Syrian patients with chronic peridis compared to healthy controls. Also, theyared that
periodontal treatment restored TAS levels to nolmatls similar to healthy controls.

The aim of this study is to assess the levels oERiNgingival crevicular fluid (GCF) samples takieom chronic
periodontitis patients and healthy controls. Subset]y, correlating these levels with the sevedtyperiodontal
disease in Syrian patients.

EXPERIMENTAL SECTION

A total of 35 subjects have been invited to pgutite in this study from the patients referred ® Erepartment of
Periodontology, Faculty of Dentistry, University Bamascus. The study has been approved by a spBafiew

Board. Subjects have been recruited according ¢oifp inclusion criteria after completion of medicand dental
history questionnaires. All subjects were of Syriscent, systemically healthy, and had at leaseé@®. Subjects
were excluded from the study if 1) they had a cewfsnon-steroidal anti-inflammatory drugs or arntirobial drugs

within a 3-month period before participation in gtedy; 2) were pregnant or lactating; 3) had usedthwashes or
vitamin supplements within the previous 3 monthshad a history of current or previous smoking reareational

drug use; and 5) had special dietary requiremétitpatients have signed a consent form after beitgsed about
the nature of the study.

The selection of patients was made according ottlieria approved by the 1999 international waniarkshop for
a classification system of periodontal diseasescanditions (Armitage 1999).

Subjects have been allocated into two groups:

- Chronic Periodontitis group (ChP): comprises 2fignts aged 40 years and have presence>g@fnon-adjacent
sites per quadrant that were not first molars eisors, with probing depth (PD>5 mm, which bleed on gentle
probing. They demonstrated radiographic bone 38886 of the root length. Patients also had poorloyglene and
the amount of accumulated plaque commensuratethétbmount of clinical attachment level (CAL).

- Resistant Control group (R): comprises 15 age+sexched subjects who are40 years, exhibit no signs of
periodontal disease as determined by the absertbe efvidence of interproximal (CAL 1mm), PD > 3 mm at any
site, whole-mouth bleeding scores <10% and haweinizal signs of gingival inflammation . [11]

Clinical measurements:

A standard periodontal probe (UNC-15) has been fmedecording periodontal indices at six sites fmath. The
examined clinical parameters include bleeding abjmg (BOP), plaque index (PI), clinical attachmiaiss (CAL),
periodontal pocket depth (PPD) and gingival ind8X (

Collection of samples

Subjects have been asked to refrain from brushiitiggrwd hour of sampling. Sites were isolated wititton rolls

and gently air-dried before sampling. GCF samplesewobtained using standard paper strips (Perisicis,

Oraflow, NY, USA). 6 samples were collected frontleandividual (mesiofacial, distopalatal) sitesrrceach
examined tooth (incisor, premolar and molar) inrtrexilla (Chapple et al. 2002). Paper strips weseiited into the
collection sites until light resistance was faittd samples were harvested after 30 seconds. Sudvgbq strips
were put in PBS Buffer solution for 30 minutes thsaracted and stored under minus 80.

Laboratory studies:

The stable end products of NO (nitrite and nitrateje analyzed by Griess reagent using Nitric Odérimetric
Assay Kit (BioVision, USA). It provides an accuraenvenient measure of total nitrate/nitrite inrape two-step
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process. The first step converts nitrate to nitniiézing nitrate reductase. The second step @&ésss Reagents to
convert nitrite to a deep purple azo compound. dimeunt of the azochromophore accurately refledtcroxide
amount in samples.[12],

85 pl of GCF samples were mixed with 5 pl of th&rde Reductase and 5 pl of the enzyme cofactogusimicro
plate, then incubated at room temperature for b lgonvert nitrate to nitrite. 5 pl of the enhaneers added and
incubated for 10 min. Then, 5 pl of Griess readehtand 5 pl of Griess reagent R2 were added. LAfezr 10
minutes of incubation at room temperature, the giiem of each sample in microplate wells was daieed at 540
nm [12]. Eventually, A standard curve was preparsidg nitrate standard to calculate nitrite conadiun in GCF.

Calculations: absorbance was plotted at 540 nm as a functioitrate/nitrite concentration.
C = Sa/Sv = nmol/ul or mM nitrate (nitrite)

Where: Sa is sample amount from standard curven(iol).
Sv is sample volume added to the assay well (impapl/ul or mM nitrate (nitrite)
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Chart (1) Standard Curve

Statistical Analysis: SPSS (version 17.0, Chicago, IL) was used toge®the collected data and statistical testing.
The concentration of NO levels was made by usingM#eSTD.

Mann - Whitney U test was used to compare betwesannconcentrations and to know if the differendsvben the
two groups was significant or it was a resultagiincidence . Finally, the relationship betweenléwels of NO and
the clinical indices was assessed by means of ar@p@ rank correlation test. Values of P <0.05 veemrsidered
as statistically significant.

RESULTSAND DISCUSSION

A total of 35 subjects were enrolled .13 patieBts ¢%) were males and 7 patients (35 %) were fema(eShP) .
There were 9 (60 %) male patients and 6 (4@8@)ale in (RC). The mean age of (ChP) was 51+8syemnging
from 40 to 75 years. The mean age of (RC) was 5@#a8s (40-67as it showed in Table (1).

Table (1) Demographic Parameters of the Study Population

Patient Data | Control group (RC) | Chronic Periodontitis group (ChP)
N 15 20

Age (years)

mean * SD 5048 5148

(range) (40-67) (40-75)

Sex (n, [%])

Female 6 (40%) 7 (35%)

Male 9 (60 %) 13 (65 %)
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The Total nitrite/nitrate (GCF) levels for all studroups are presented in Table 2. The mean riitiitate levels
from patients with ChP was 0.489 +0.449 compared.w/7 +0.824 nmol in RC. There was no significant
difference in Total nitrite/nitrate (GCF) levelstiveen study group and the control group (P =0.083).

Table (2) Mean Total nitrite/nitrate (GCF) L evelsof Study Groups

RCgroup | ChPgroup | *Z [ *Pvalue

Total nitrite/Nitrate
(GCF) levels
Mean = SD 0.410 £0.625| 0.489 + 0.449
(range) (0.01-1.97) | (0.06 - 1.69)
* Mann-Whitney U test

0.083 | -1.734

0.49

- 0.488

- 0.486

P =0.083
- 0.484

- 0.482

- 0.48

- 0.478

- 0.476

- 0.474
- 0.472

- 0.47

RC group ChP group

Chart (2) Total Nitrite/Nitrate (GCF) levels

No significant correlations were found between Tattite/nitrate (GCF) levels and age or sex (B.#85 and P =
0.097, respectively) among all study subjects. Ngnificant correlations could be found between Tota
nitrite/nitrate (GCF) levels and any clinical megsuamong all study subjects (P > 0.05) table (3).

Table (3) Correlation Coefficient of Total Nitrite/Nitrate (GCF) levelsin ChP

Gl Pl BOP CAL PPD Age | Gender
Correlation
Coefficient 0.060| -0.316| 0.025| -0.014 | -0.140| - 0.065| - 0.382
P value 0.803 0.174 0.916 0.952 0.556 0.784 0.0971
Spearman correlation coefficient

In the present study, we evaluated Total nitrifrdte levels in GCF from patients with chronic ipdontitis and
healthy control. The findings of this study demoaistd that GCF volumes exhibited clear increasessatsed sites
compared to healthy sites. Also the present stittigte levels did not differ significantly amongudly groups, and
shows no increase in inflammatory condition GCFKiteitlevel in comparison with control subjects. lpably the
secreted substances in periodontitis suppressriigugtion of NO[13]. Also, as a defense molecitlenay be
consumed when disease progresses to combat theiimg oxidative and infectious process [13]. Thauld be
due to the fact that consumption of NO as an acti#lvel agent is for controlling the bacteria theduce its level. In
contrast to that of (Ali et al., 2014), (Bejeh-Miral., 2014) and (Hussain et al., 2015)[14] [1H][

(Ali et al., 2014) found that total GCF nitrite kg were higher in gingivitis and periodontitis gps (1.07 [SD
0.62] nmol and 1.08 [SD 0.59] nmol) than the congmup (0.83 [SD 0.31] nmol) (P < 0.05) Thererev@o
relations between Total nitrite /nitrate levelSG&F and sex or age in the study groups and thigtiescompatible
with (Ali et al., 2014)

CONCLUSION

Within the limits of the results that are obtairfeain the present study, it can be concluded thaitrosative stress
is not associated in chronic periodontitis in 8grpatients.
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