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			ABSTRACT: We determine periodontal pathogens in periodontal pockets from pregnant women with periodontitis and associate it to the C reactive protein (CRP), nitrates, immunoglobulin A and G (Ig A and G), and myeloperoxidase (MPO) levels in saliva to identify some biomarkers as tools to predict the periodontal status from pregnant. The samples were obtained from periodontal pockets and saliva from 100 pregnant women (PW) and 50 non-pregnant women (NPW). Every patient was evaluated by: 1) probing depth (PD) and loss of clinical attachment level (CAL); 2) in saliva; CRP, MPO, Ig A and G) and nitrite concentrations, 3) in periodontal pockets: P.gingivalis, T.forsythia, T.denticola, P.intermedia, A.actinomycetemcomitans. InfoStat/P 2008 software was used with a p-value <0.05. Clinical parameters showed stages I and II of PD in both groups. P.intermedia and A.actinomycetemcomitans were observed only in periodontal pockets from PW. The CAL was higher in pregnant of the 3rd trimester than in the other stages and was associated with low levels of IgA and the presence of P.intermedia and T. forsythia in the same trimester. The levels of IgA in saliva would reflect the immunological situation in pregnant women. This could be used to monitor the immune status of the gingival tissues during pregnancy.

			KEYWORDS: Periodontitis; Porphyromonas gingivalis; IgA; Pregnant women.

			RESUMEN: Determinamos patógenos periodontales en bolsas periodontales de gestantes con periodontitis y lo asociamos a los niveles de proteína C reactiva (PCR), nitratos, inmunoglobulina A y G (Ig A y G) y mieloperoxidasa (MPO) en saliva para identificar biomarcadores como herramientas para predecir el estado periodontal de la gestante. Las muestras se obtuvieron de bolsas periodontales y saliva de 100 mujeres embarazadas (ME) y 50 mujeres no embarazadas (NoE). Cada paciente fue evaluado por: 1) profundidad de sondaje(PD) y pérdida del nivel de inserción clínica (NIC); 2) en saliva; PCR, MPO, Ig A y G y concentraciones de nitritos, 3) en bolsas periodontales: P.gingivalis, T.forsythia, T.denticola, P.intermedia, A.actinomycetemcomitans. Se utilizó el software InfoStat/P 2008 con un valor de p<0,05. Los parámetros clínicos mostraron estadios I y II de EP en ambos grupos. P.intermedia y A.actinomycetemcomitans se observaron solo en bolsas periodontales de ME. El NIC fue mayor en gestantes del 3er trimestre que en las demás etapas y se asoció con niveles bajos de IgA y presencia de P.intermedia y T.forsythia en el mismo trimestre. Los niveles de IgA en saliva reflejarían la situación inmunológica en la mujer embarazada. Esto podría usarse para monitorear el estado inmunológico de los tejidos gingivales durante el embarazo.
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			INTRODUCTION

			Periodontal disease (PD) is a chronic inflammatory disease mainly caused by a dysbiotic film which is characterized by the presence of Gram-negative, anaerobic pathogens that colonize subgingival areas and produce significant quantities of pro-inflammatory mediators (1). During pregnancy, periodontal tissues showed an inflammatory response exacerbated due to female sex hormones (2). Periodontal pathogens such as Prevotellaintermedia (P.intermedia), Porphryromonas gingivalis (P.gingivalis), Tannerela forsythia (T.forsythia), Treponema denticola (T.denticola), Fusobacterium.nucleatum (F.nucletum) and Aggregatibacter actinomycetemcomitans (A.actinomycetemcomitans) are abundant in saliva and subgingival biofilms of patients with pregnancy gingivitis (3.4). PD may act as a distant reserve of microbes and inflammatory cytokines that may impact pregnancy and it is believed that they contribute to the early birth induction (5).

			Diagnosis of PD is based on the conventional test such as bleeding, probing depth (PD), clinical attachment level (CAL) and bone loss assessed through X-Rays; these traditional diagnosis procedures indicate severity but do not identify susceptible individuals who may be at risk for future complications (1). In these days, the use of cellular and molecular biology increased in the search for indicators of health or disease with non-invasive techniques to describe the inflammatory condition and predict the progression of the PD.

			Therefore, we propose to assess the periodontal bacteria profile from periodontal pockets and the levels of inflammatory immune markers such as C-reactive protein (CRP), Immunoglobulin A and G (Ig A and G), nitrite concentration, and myeloperoxidase (MPO) activity in saliva of pregnant women with PD and to investigate the relation between these biomarkers with the presence of periodontal pathogens, to know if some biochemical markers could be used as tools to reflect the periodontal health status of the pregnant women.

			MATERIALS AND METHODS

			A comparative descriptive study was carried out, from March to November 2018, of adult women between 21 and 35 years old. We divided the women in two categories: pregnant and non-pregnant. Both of them attended the Dentistry Service of the Provincial Maternal Hospital of the city of Córdoba Dr. Raúl F. Lucini. The following factors were considered for exclusion: smoking, nutrient deficiency, mother's cardiac disease, mother's kidney disease, mother’s anaemia, diabetes, hypertension, infection occurring in utero, with TORCH syndrome, immunosuppressed patients, autoimmune disease and metabolic diseases of collagen and bone tissue, multiple pregnancies, and those women who have received periodontal treatment and/or antibiotics during the last 6 months, exposure to alcohol, nicotine, anticonvulsant drugs, and teratogenic agents and not overweight for gestational age and with an OHI-S less than three.

			This study was approved by the Ethical Committee of the Provincial Maternal Hospital Dr. Raúl F. Lucini, and the Healthcare Ministry of the Government of the Province of Córdoba (RePIS 3065/16). Patients included in this study signed informed consent before their selection to participate in it. Firstly, the patients received a clear explanation of the research trial based on the principles of the Declaration of the Rights of Patients in Clinical Research Helsinki, and the CIOMS standards, the National Habeas Data Law 25326/2000 (Data Protection Act Personal).

			Dental examinations

			In the dental office of the Hospital Materno Provincial the oral hygiene status was evaluated by the Simplified Oral Index (OHI-S) the OHI-S consists of two components: plaque index (PI) and calculus index (CI), OHI-S= DI+CI (6). Next, all the selected patients were assessed following the criteria of the Consensus report of workgroup 2 of the 2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and Conditions (1).

			We recorded the following clinical parameters: Superior Plaque Index (SupPI), Inferior Plaque Index (InfPI) we observed the presence or absence of dental biofilm andexpressed in percentage of the total number of point examined. Superior and inferior bleeding was recorded as present or absent within 30s after probing with the periodontal probe. The bleeding index (SB) was calculated and expressed in percentage of the total number of sites examined, registered like superior (SB) and inferior (IB). Probing depth (PD) and clinical attachment level (CAL) were assessed in mm in full mouth of all patients with a periodontal probe (Marquis probe Hu-Friedy (Co., Chicago, IL).

			Sample taking and biochemistry determinations in saliva

			Total unstimulated saliva was collected by spontaneous salivation into sterile tubes (approximately 3ml). Then it was centrifuged for 5min at 3000g (6) and in the supernatant were determined the concentrations of IgA, IgG, high sensitivity C-reactive protein (hsCRP) and myeloperoxidase (MPO) activity using a commercial ELISA kit through immunoturbidimetric assay according to the manufacturer´s instructions (Wienner Lab, S.A.), and the nitrite concentration was determined through modified Griess reaction using sulphanilamide as a substrate (8).

			Subgingival plaque sample taking and microbiology analysis

			Subgingival plaque samples were taken during the appointment and after taking the saliva sample.The supragingival plaque removed with sterile gauze. A No.40 sterile paper point was then placed to remove bacteria from the upper 2/3 of the bag. Then, to obtain the sample from one site of each sextant with the deepest PD and greatest loss of CAL, five paper points were placed consecutively with a catheterization movement and remained in the pockets for 15 seconds. The specimen-laden paper point was then placed in a capped vial and stored at 4°C until processing (9).To the capped vial containing the paper point impregnated with material from the periodontal pocket, 200µl of saline buffer was added. They were then incubated at 37ºC for 10 minutes and centrifuged at 14,000 g for 5 minutes. To verify the presence of DNA in the supernatant, electrophoresis was performed in 0.8% agarose gel stained with ethidium bromide, which was visualized with UV light (10).

			Statistical analysis

			Statistical analysis was performed using Infostat vs2008e data analysis software. Significance was defined as p values under 0.05 (p>0.05). A sample size of 100 subjects was needed to provide 80% potency with a confidence interval (CI) of 95% taking into account that the prevalence of the periodontal disease in the local population is 54%. Qualitative variables SupPI, InfPI, ISB, IIB and frequency of periodontal pathogens in the pockets were expressed as absolute and percentages. Quantitative variables were expressed as means and standard deviation. Group comparisons were assessed through the Student T-test, X2 test, Kruskal Wallis test. The relative risk of developing PD was calculated against red-complex bacteria and biochemical variables.

			RESULTS

			The study population was formed by 100 pregnant women and 50 non-pregnant women, mean age 26.8±5.6 years old, (range 21-35 years).

			The two groups of women matched for age, oral hygiene status, bleeding on probing index and pocket probing depths.The mean of the oral hygiene status, in pregnant women, was 4.16±0.03 and 3.2±0.017 for nonpregnant women. The difference was because the normal gestational inflammation. At the moment of including patients in this study, 21% of the pregnant women were in the first trimester, 47% were in their second and 32% were in their third trimester. Table 1 shows the periodontal clinical parameters of both groups and according to the Consensus report on the Classification of Periodontal and Peri-Implant Diseases and Conditions the diagnosis of periodontitis in the two groups of patients was Stage 1 and A Grade.

			The five studied pathogens were identified in the 600 samples collected in subgingival biofilms of pregnant women and 300 samples of non-pregnant women. 

			Table 2 shows the frequency of identification of each bacterium in relation to the total number of pockets analysed in each group.

			It was observed that T.forsythia had different frequencies between pregnant and non-pregnant women. A.actinomycetemcomitans and P.intermedia were not detected in non-pregnant women pockets. Afterwards, periodontal pockets were classified according to the PD as follows: category one up to 4mm and category two from 5 to 7mm and the bacteria distribution were analysed in both categories in each study group (Figure 1). 

			T.forsythia was identified as the most frequent bacteria in 5mm pockets in non-pregnant women and P.intermedia was identified in deep pockets in pregnant women. T.denticola decreased the frequency in 2-4mm deep pockets from pregnant women, while in the same pocket deepness of non-pregnant women P.gingivallis, T.denticola and T.forsythia increased frequencies.

			To elucidate whether the differences observed in Table 3 were related to characteristics of the pregnancy, the patients were classified according to the trimester of pregnancy in which they were at that moment of integrating the study and associated the studied variables which were statistical differences between pregnant and non-pregnant women. Results are shown in Table 4.

			We observed that CAL increase in pregnant women in the third trimester compared with the women in the others trimester (p=0.02). Besides, in the same women, we observed a significant decrease in the level of IgA in saliva. We did not observe differences in Ig G and MPO in the saliva of the women among the different trimesters. T.forsythia and P.intermedia (p=0.045) were identified more frequently in pregnant women in their 3rd trimester, as well as we detected a linear correlation between the presence of P.intermedia and CAL (Pearson coefficient of 0.78) and for T.forsythia and CAL (Pearson coefficient 0.94 p=0,013).This positive correlation would indicate that, the increase in CAL may be caused by a greater presence of T.forsythia and P.intermedia in periodontal pocket. We did not observe any type of correlation between other variables.

			It is known that P. gingivalis, T. denticola and T. forsythia trigger the PD, so we classify the periodontal pockets according to they had Pg+Td+Tf and such pockets were associated with each biochemical variable in pregnant and non-pregnant women. Table 5 shows that in pregnant women the high IgA level in saliva (p=0.03), when is the presence Pg+Td+Tf in pockets. In non-pregnant women, the MPO activity is higher in the presence of the bacterial triade (p=0.046).

			In summary, P.intermedia and T.forsythia were the most frequent bacteria detected in 5-7 mm periodontal pockets in pregnant women (Figure 1) and the presence of these two bacteria was statistically associated with the IgA levels in saliva and CAL.

			DISCUSSION

			Different authors described changes in the bacteria composition of biofilm during pregnancy (11,12,13,14). In this study, we detected a higher proportion of T.forsythia and P.intermedia in periodontal pockets from-pregnant women. It is well known that these pathogens may migrate to other tissues; periodontal bacteria have been isolated in the amniotic fluid of pregnant women (15,16, 17). The combinations of spread bacteria through the bloodstream and inflammatory mediators that are formed in periodontal tissues seem to be the mechanism that compromises the foetal-placental unit and would represent a risk factor for adverse pregnancy outcomes (18,19).

			Moreu et al. recorded periodontal clinical data of 96 pregnant women during their first, second and third trimesters and concluded that periodontal disease was a risk factor for low-birth-weight children (OR 1st trimester: 0.81; OR 2nd trimester: 1.08; OR 3rd trimester: 1.99) (20). In our study, we were observed that patients in their third trimester presented a high CAL, a decrease in IgA level and an increase in T.denticola y T.forsythia identification. In a consecutive and prospective study, Adriaens LM et al. informed the major changes in microbial levels occurred between weeks 28 and 36 of pregnancy (3°trimester for us) (21). These data may indicate that in the 3° trimester the periodontal conditions could deteriorate when the pregnant has not been treated for chronic periodontitis. A study observed that levels of 17 of 37 species analysed by checkerboard DNA-DNA hybridization, decreases during a normal pregnancy. Nevertheless, subgingival levels of A.actinomycetemcomitans, P.gingivalis, T.forsythia, and T.denticola did not change and the observed that at week 12 of pregnancy and elevated levels of P.gingivalis and T.forsythia were associated with BOP (22).

			Recent studies on massive sequencing have shown that some bacteria species increase in number in oestrogen rich environments which supports the idea that oestrogens have an impact on their colonization (23). This idea is supported by the sample analysis of supragingival plaques of pregnant and non-pregnant women during the 1st, 2nd and 3rd trimesters of pregnancy and the postpartum period. Results showed that Neisseria, Porphyromonas y Treponema were higher in pregnant women. Moreover, it was shown that there are significantly higher bacteria diversity in pregnant women during their third trimester (22). Therefore, it seems that hormones during pregnancy boost the differences in the composition in pregnancy, especially during the third trimester where progesterone in saliva and estradiol increase compared to the first trimester (22). In another study, it was shown that T. forsythia was the only bacteria detected in placenta samples of women who delivered early and underweighted children when born. Such bacteria are related to deep periodontal pockets (24). Such data coincide with the results of this study in which a variety of bacteria species were detected in periodontal pockets in pregnant women and a higher frequency of T.forsythia during the third trimester of pregnancy.

			In this study, there were no differences between groups as regards hsCRP activity in saliva. However, there is a slight increase in pregnant women, but it is not significant. hsCRP is synthesized by the liver and it is a systemic marker released during an acute stage of an inflammatory response (25). It is higher in saliva in people with chronic or progressive and in pregnant women with periodontal disease (26,27). In this study most patients in both groups were diagnosed with stage I and II periodontitis, therefore PD could not have triggered the inflammatory response sufficient to increase salivary hsCRP levels.

			Madianos et al. found that high IgG levels against certain oral bacteria in the mother’s serum can be related to a lower early birth rate and an increase in the weight of the newborn. This suggests that the antibody has a certain protective capacity (27). It was reported in a study that patients with PD presented high serum and saliva IgG levels against A.actinomycetemcomitans compared to healthy patients. Furthermore, they demonstrated that elevated hsCRP was a negative predictor of high levels of IgG titers against A.actinomycetemcomitans in serum and saliva (29,30).

			As a result of the neutrophil extravasation in deep pockets containing bacteria, it was found that there is an increase of MPO activity in non-pregnant women with the presence of P. gingivallis, T.denticola and T.forsythia in periodontal pockets.Taba et al. related the increase in MPO activity with progressive periodontal destruction (31). It is suggested that such increase is due to the abnormalities in the apoptosis of neutrophils that lead to the accumulation of MPO that has as a consequence the subsequent destruction of the connective tissues which leads to a risky periodontal state (30).

			CONCLUSION

			In this study, it was observed that pregnant women in their third trimester had a higher CAL, low IgA levels (p=0.047) and presence of T. denticola and T.forsythia (p=0.013) in deep pockets than pregnant in other trimesters. This environment may constitute a complex and risky situation since the presence of these two bacteria would allow the access of other bacteria species and aggravate the PD. The IgA levels in saliva may reflect the immune situation during pregnancy. This could be used to monitor the immune state of gingival tissues during pregnancy.

			AUTHOR CONTRIBUTION STATEMENT

			Conceptualization and design: M.M.U. and A.S.

			Literature review: A.S. and M.M.U.

			Methodology and validation: S.T.

			Formal analysis: S.T.

			Investigation and data collection: N.S., L.S. and C.R.

			Resources: N.S. and S.T.

			Data analysis and interpretation: M.M.U., L.S., N.S.

			Writing-original draft preparation: N.S.

			Writing-review & editing: A.S.

			Supervision: M.M.U.

			Project administration: A.S.

			Funding acquisition: A.S. and M.M.U.

			FUNDING

			This research was  financed by the Secretary of Science and Technology of the Cordoba National University (SECyT-UNC), according to its initials in Spanish).

			ACKNOWLEDGEMENTS

			The authors thank the patients who participated in this study. 

			References

			1.	Papapanou P.N., Sanz M., Buduneli N., Dietrich T., Feres M., Fine DH., et al. Periodontitis: Consensus report of workgroup 2 of the 2017 world Workshop on the classification of Periodontal and Peri-implant Diseases and Conditions. J Periodontol. 2018; 89 Suppl1: S173-S182. doi: 10.1002/JPER.17-0721

			2.	Ren H., Du M. Role of Maternal Periodontitis in Preterm Birth. Front Immunol. 2017; 13 (8): 139. doi: 10.3389/fimmu.2017.00139

			3.	Carrillo-de-Albornoz Al, Figuero E., Herrera D., Bascones-Martinez A. Gingival changesduring pregnancy: II. Influence of hormonal variations on the subgingival biofilm. J. Clin. Periodontol. 2010; 37 (3): 230-40. doi: 10.1111/j.1600-051X.2009.01514.x

			4.	Eick S. Biofilms. Monogr Oral Sci. 2021; 29: 1-11. doi: 10.1159/000510184

			5.	Wu M., Chen SW., Jiang SY. Relationship between gingival inflammation and pregnancy. Mediators Inflamm.2015; 623427. doi: 10.1155/2015/623427 

			6.	Greene J.C., Vermillion J.R. The simplified oral hygiene index. J Am Dent Assoc. 1964; 68: 7-13. doi: 10.14219/jada.archive.1964.0034 

			7.	Navazesh M. Methods for collecting saliva.Ann N Y Acad Sci.1993; 20; 694: 72-7. doi: 10.1111/j.1749-6632.1993.tb18343.x

			8.	Adarmes H., Solís J.P., Müller A.J., Galleguillos M. Nitrite determination as a stable metabolite of nitric oxide in synovial fluid of equine metacarpophalangeal joint. Arch Med Vet 2009; 41: 255-259.

			9.	UsinM.M.,Tabares S.M., Parodi R.J., Sembaj A. Periodontal conditions during the pregnancy associated with periodontal pathogens. J Investig Clin Dent. 2013; 4: 54-59. 

			10.	Ashimoto A., Chen C., Bakker I., Slots J. Polymerase chain reaction detection of 8 putative bacterias periodontal pathogens in subgingival plaque of gingivitis and advanced periodontitis lesions. Oral Microbiol. Inmunol. 1996; 11: 266-273

			11.	Barak S., Oettinger-Barak O., Oettinger M., Machtei EE., Peled M., Ohel G. Common oral manifestations during pregnancy: a review. Obstet Gynecol Surv. 2003; 58 (9): 624-8. doi: 10.1097/01.OGX.0000083542.14439.CF 

			12.	Ye C., Xia Z., Tang J.,Khemwong T., Kapila Y., Kuraji R., et al. Unculturable and culturable periodontal-related bacteria are associated with periodontal inflammation during pregnancy and with preterm low birth weight delivery. Sci Rep. 2020; 25; 10:15807. doi: 10.1038/s41598-020-72807-9

			13.	Canakci V., Canakci C.F., Yildirim A., Ingec M., Eltas A., Erturk A. Periodontal disease increases the risk of severe pre-eclampsia among pregnant women. J Clin Periodontol. 2007; 34 (8): 639-45. doi: 10.1111/j.1600-051X.2007.01105.x 

			14.	Usin M.M., Menso J., Rodríguez V.I., Gonzalez A., Tabares S., Parodi R., Sembaj A. Association between maternal periodontitis and preterm and/or low birth weight infants in normal pregnancies. J Matern Fetal Neonatal Med. 2016; 29  (1): 115-119.

			15.	Balan P., Chong Y.S., Umashankar S., Swarup S., MunLoke W., Lopez V., et al. Keystone Species in Pregnancy Gingivitis: A Snapshot of Oral Microbiome During Pregnancy and Postpartum Period. Front Microbiol. 2018; 9: 9: 2360. doi: 10.3389/fmicb.2018.02360 

			16.	León R., Silva N., Ovalle A., Chaparro A., Ahumada A., Gajardo M., et al. Detection of Porphyromonas gingivalis in the amniotic fluid in pregnant women with a diagnosis of threatened premature labor. J Periodontol. 2007; 78 (7): 1249-1255

			17.	Santa Cruz I., Herrera D., Martin C., Herrero A., Sanz M. Association between periodontal status and pre-term and/or low-birth weight in Spain: clinical and microbiological parameters. J Periodont Res. 2013; 48 (4): 443-451

			18.	Chopra A., Radhakrishnan R., Sharma M. Porphyromonas gingivalis and adverse pregnancy outcomes: a review on its intricate pathogenic mechanisms. Crit Rev Microbiol. 2020; 46 (2): 213-236

			19.	Kim M.A., Lee B.S., Park Y.W., Seo K. Serum markers for prediction of spontaneous preterm delivery in preterm labour: markers for prediction of preterm delivery. Eur J Clin Invest. 2011; 41 (7): 773-780doi: 10.1111/j.1365-2362.2011.02469.x 

			20.	Moreu G., Tellez L., Gonzalez-Jaranay M. Relationship between maternal periodontal disease and low-birth-weight pre-term infants. J ClinPeriodontol. 2005; 32 (6): 622-627doi: 10.1111/j.1600-051X.2005.00722.x 

			21.	Adriaens L.M.,Alessandri R., Spörri S., Lang N.P., Persson G.R. Does pregnancy have an impact on the subgingival microbiota? J Periodontol. 2009; 80 (1): 72-81. doi: 10.1902/jop.2009.080012

			22.	Lin W., Jiang W., Hu X., Gao L., Ai D., Pan H., et al. Ecological shifts of supragingivalmicrobiota in association with pregnancy. Front Cell Infect Microbiol. 2018; 15; 8: 24doi: 10.3389/fcimb.2018.00024

			23.	Paropkari A.D., Leblebicioglu B., Christian LM., Kumar PS.. Smoking, pregnancy and the subgingival microbiome. Sci Rep. 2016; 6: 30388

			24.	Mahendra J., Mahendra L., Muthu J., John L., Romanos G.E. Clinical effects of subgingivally delivered spirulina gel in chronic periodontitis cases: a placebo controlled clinical trial. J ClinDiagn Res. 2013; 7 (10): 2330-2333.

			25.	Al Moharib H.S., Al Mubarak A., Al Rowis R., Geevarghese A., Preethanath R.S., Anil S. Oral fluid based biomarkers in periodontal disease: part 1. Saliva. J Int Oral Health. 2014; 6 (4): 95-103.

			26.	Shojaee M., Fereydooni Golpasha M., Maliji G., Bijani A., Aghajanpour Mir S.M., MousaviKani S.N. C-reactive protein levels in patients with periodontal disease and normal subjects. Int J Mol Cell Med. 2013; 2 (3): 151-155. 

			27.	Sharma A., Ramesh A., Thomas B. Evaluation of plasma C-reactive protein levels in pregnant women with and without periodontal disease: A comparative study. J Indian Soc Periodontol. 2009; 13:145-149. 

			28.	Madianos P.N.,Bobetsis G.A., Kinane D.F. Is periodontitis associated with an increased risk of coronary heart disease and preterm and/or low birth weight births? J Clin Periodontol. 2002;29 Suppl 3: 22-36; discussion 37-8.

			29.	Isola G., Polizzi A., Patini R., Ferlito S., Alibrandi A., Palazzo G. Association among serum and salivary A. actinomycetemcomitans specific immunoglobulin antibodies and periodontitis. BMC Oral Health. 2020; 15 (1); 20: 283.

			30.	Pink C., Kocher T., Meisel P., Dörr M., Markus M.R., Jablonowski L., et al. Longitudinal effects of systemic inflammation markers on periodontitis. J Clin Periodontol. 2015; 42 (11): 988-997.

			31.	Taba M. Jr., Kinney J., Kim A.S., Giannobile W.V. Diagnostic Biomarkers for oral and periodontal diseases Dent Clin North Am. 2005; 49: 551-71, vi.].

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

		
			
				[image: ]
			

		

	OEBPS/image/Solari_et_al.jpg
PAREE 10, DUCIER: T SPN.10 AOUOTL W0 0 AN e (i),

Fregnan women Non-pregmnt women [
] a8 a5 w00
oy non o
o 2mat2 12208 oot
e [ )
som 7605780 5059 o1
oo ) £l
et wwsT20 s oo
o [ 0
] s 0s0m 0wy I
o qon 2]
" e womD48 I
ooy g0 =

T S5 A s SRS T f G o ) g e ST vl CAL] 59 1S
s e P v P . s 53 o aprcs e 13 o f ors sn, ogrssed o
g, ruson acol confiena il 3 08, an ranca S st o CAL s D 12 i, o prcenaos
T sian . rabe <0 0.8 e bl o

Table 2. Bacteria frequency n pregnant and non-pragnant women,

Fregnan women Non-gregnant women [
G gt wape 0@ o2t
P gnanots e s oo
Tt 2550 a7 oo
Thosna s a2y oo
Asctmamcsencarirs som o

pramets a2 o

it 1 o St 71 WA et Sl s AT, 08 ey D s, D b
cosrimsiepechap oo e phmosdrpdorrgbreegegndnpud iy dro g





OEBPS/image/Solari_et_al4.jpg
0DOVTOS

aretrel el of Do Snees

CLINICAL RESEARCH DOE 10.15517,





OEBPS/image/cc.jpg





OEBPS/image/Solari_et_al2.jpg
"

Figurs 1. ittt of sl g bt 1oup o sy o [ poke s
P . 0 Gl 1 10 A A SFCAEAIM P ek VT s a5 g entag s
15 f it & 500 1 ST 46 1V S 5 R S o 1 3 ot o






OEBPS/image/1.png
0DOVTOS

Infemational Journal of Dental Sdences
CLINICAL RESEARCH B0 ae e
?Z?ii,vge(?éz Immunological and Bacteriological Monitoring of Periodontal
Tissue in Pregnancy
Accepted:
30-1-2023

Published Online:
10-11-2023

Monitoreo inmunoldgico y bacterio
periodontales en el embarazo

6gico de los tejidos

Natalia Solari DDS'; Leonardo Salas DDS?; Sandra Tabares Tech Bach3; Carolina Rosella
DDS#; Marfa Matilde Usin DDS PhDs; Adela Sembaj PhDe

1. Department of Periodoncia B, School of Odontology, National University of Cordoba, Cordoba,
Argentina. http://orcid.org/0000-0002-6529-3014

2. Dentis private practice, Cordoba, Argentina. http://orcid.org/0000-0002-8323-611X

3. Department of Biochemistry and Molecular Biology, School of Medical Science, National University
of Cordoba, Cordoba, Argentina. http://orcid.org/0000-0003-2370-9015

4. Department of Periodoncia B, School of Odontology, National University of Cordoba, Cordoba,
Argentina. http://orcid.org/0000-0002-0091-0691

5. Department of Periodoncia B, School of Odontology, National University of Cordoba, Cordoba,
Argentina. http://orcid.org/0000-0002-9413-782X

6. Department of Biochemistry and Molecular Biology, School of Medical Science, National University
of Cordoba, Cordoba, Argentina. http://orcid.org/0000-0002-0651-6820

Correspondence to: PhD. Adela Sembaj - asembaj@unc.edu.ar

ABSTRACT: We determine periodontal pathogens in periodontal pockets from pregnant
women with periodontitis and associate it to the C reactive protein (CRP), nitrates,
immunoglobulin A and G (Ig A and G), and myeloperoxidase (MPO) levels in saliva to
identify some biomarkers as tools to predict the periodontal status from pregnant.
The samples were obtained from periodontal pockets and saliva from 100 pregnant
women (PW) and 50 non-pregnant women (NPW). Every patient was evaluated by:
1) probing depth (PD) and loss of clinical attachment level (CAL); 2) in saliva; CRP,
MPO, Ig A and G) and nitrite concentrations, 3) in periodontal pockets: Pgingivalis,
T.forsythia, T.denticola, P.intermedia, A.actinomycetemcomitans. InfoStat/P 2008
software was used with a p-value <0.05. Clinical parameters showed stages | and Il
of PD in both groups. Pintermedia and A.actinomycetemcomitans were observed only
in periodontal pockets from PW. The CAL was higher in pregnant of the 3rd trimester
than in the other stages and was associated with low levels of IgA and the presence
of Rintermedia and T. forsythia in the same trimester. The levels of IgA in saliva would
reflect the immunological situation in pregnant women. This could be used to monitor
the immune status of the gingival tissues during pregnancy.
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Table 4. Periosontal and blochemical parameters according to the pregnancy rimester
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Table 5. Relationsrip between biochemical parameter levels in saliva and presence of red complex
vacteia in periogontal.
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