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ABSTRACT 

Thestateofthefactorsoflocalimmunityoftheoralcavityintheoralfluidbeforeandafterprostheti

cswiththeuseoffixedstructuresmadeofcermetandzirconiummaterialswasstudiedin180peopleaged2

0-

70yearsand30practicallyhealthypeopleinthecomparisongroupofthesameage.Theoralfluiddetermin

edandreferringlevelsofproinflammatorycytokinesIL-1β,IL-6,FNO-αandanti-

inflammatorycytokineIL-

10.Itwaswellestablishedand(straight)dependingsstateofimmunehomeostasis(cytokinestatus)oralm

ucosaofmaterialorthodonticsecondstructure. 
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INTRODUCTION 

Morethan70%ofthepopulationofourRepublicattheageof20-

60hasaviolationoftheintegrityofthedentition-

andtheneedfororthopedicdentaltreatment.AccordingtotheWHOcurrentlyupto75%ofpopulationinv

ariousregionsoftheworldsufferfrompartialabsenceofteeth[3,12].Defectsinthedentitionareawidespr

eadpathologyofthedentoalveolarsystem;theneedfororthopedictreatmentwithprosthesesis33–

58%[6]. 

 Theproblemoftherelationshipbetweenthetissuesoftheoralcavityandvariousprostheticstructu

resandmaterialsisthemainoneintheclinicoforthopedicdentistry,therefore,muchattentionispaidtoit,b

othindomesticandforeignliterature[7,12,13]. 

 Metal-

ceramicprosthesesarestructuresthatrepresentaframe,thebaseofwhichismadeofmetal,theuppercoati

ngismadeofceramics.Today,metal-

ceramicprostheticsarethemostdemandedamongpatients.Thisisduetothemanyadvantagesthatmetal-

ceramicstructureshave[8,13]. 

 Orthopediczirconiumconstructionsaremadeofzirconiumdioxide.Forprosthetics,notapuremi

neralisused,butamaterialwithadditivesofitriumandaluminum.Duetothenaturalpropertiesofthebase

materialandadditives,dentalzirconiumishighlyresistanttovariousexternalfactorsandmechanicalstre

ss.Animportantqualityisthehypoallergenicofzirconium,whichmeansthatdentalprosthesesmadeofth

ismaterialareabsolutelyharmlessandcanbeusedtorestoreteethandinpeoplewithindividualintoleranc

etometals[2,5,12]. 

 Thebiologicalcompatibilityofadentureisdeterminedbyitseffectonthesurroundingtissuesand

physiologicalprocessesintheoralcavity,andisdeterminedbyanumberoffactors:mechanical(thedesig
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noftheprosthesis),chemical(thereleaseofresidualtoxicmonomer),physical(hyperthermia),biologica

l,etc.Allofthemcausepathologicalchangesinperiodontaltissues.Pathologyofthemucousmembraneu

ndertheprosthesismaybetheresultofanimbalancebetweenthemechanismsofaggressionanddefense[7

]. 

 Inmodernstudies,theleadingroleofcytokinesinthedevelopmentoftheinflammatoryresponseo

ftheoralcavityduringadaptationtoprosthesesthatinitiatealocalimmuneresponseisalsoshown[4,10]. 

 Recentstudiesprovethatthecontentofcytokinesinsalivadoesnotcorrelatewiththeirlevelintheb

lood,whichindicatesacertainautonomyofthelocalimmunityoftheoralcavityandatthesametimereflect

sthegeneraltendenciesofthecytokinecascadeinthepatient'sbody.Thiscorrespondstotheideathatsaliv

arycriteriareflectnotonlylocal,butalsogeneraldisordersofhomeostasis[1]. 

 Accordingtotheabove,thepurposeofthisstudywastosubstantiatethechoiceofmaterialforortho

pedicstructuresbasedonacomparativeassessmentofcytokinestatusindicatorscharacterizingthestateo

fimmunehomeostasisoftheoralmucosa(OOM)afterprosthetics. 

 

MATERIALS AND METHODS 

Immunologicalstudieswerecarriedoutinthelaboratoryofimmunoregulationoftheinstituteoft

heImmunologyandHumanGenomicsofAcademyofSciencesoftheRepublicofUzbekistan.Thestudyi

nvolved180patients(115womenand65men),aged20to70yearsold.Theaverageageofwomenwas38y

earsold,men-49yearsold.Thepatientswereconditionallydividedintotwogroups: 

 1stgroup-180patients(115womenand65men)whounderwentmetal-ceramicprosthetics; 

 Group2-30healthypatients(17womenand13men)whounderwentzirconiumprosthetics. 

 Thecontrolwasthedataofasurveyof30apparentlyhealthyvolunteers,comparableinageandsex

. 

 MeasurementofconcentrationofIL-1β,IL-6,IL-

10,TNFαinoralliquid(GC),wasconductedbyenzymeimmunoassay(ELISA)usingcommercialkitsA

O"Vector-

Best".Gastrointestinaltractsamplingwasperformedbeforecomplextreatmentinpatientswithdefectsin

dentitionandharddentaltissuesandafterprosthetics,notearlierthanafter30days,aswellasinhealthyindi

viduals.Todothis,atthedentalappointment,thepatientwasaskedtorinsetheoralcavitywith3smallvolu

mesofplainwaterandthinkaboutlemontostimulatesalivation.Sterilepenicillinvialswithavolumeof10

mlwereusedastesttubes,whichpatientsfilledwiththeirgastriccancerupto1/3-

1/2ofthetotalvolume.Thenglassvialswiththetestmaterialwerefrozeninafreezerandstoredatminus20°

Cfornomorethanonemonth.Thereafter,undilutedsampleswerethawedveryquicklybyheattreatmenti

nawaterbathat37°Ctopreventfibrinogenprecipitation. 

 ThedatawerestatisticallyprocessedusingtheStatistics6.0computerprogram.Thereliabilityof

differencesinthemeanvaluesofthecomparedindicatorswasassessedbytheStudent'stest(t). 

 

RESULTS AND DISCUSSION 

Thedevelopmentofinflammatorydiseasesisdeterminedbythestateofcytokineregulation.Mos

tofbothpro-andanti-

inflammatorycytokinesarepresentnotonlyintheperipheralblood,butalsoinotherbiologicalfluidsofth

ebody[9].Thesourcesoftheirproductionarebothlymphocytesandmacrophagesbuiltintotheepitheliu

mofthemucousmembranes,andtheepithelialcellsofthemucousmembranesandthesalivaryglandsthe

mselves.Anothersourceofcytokinesingastriccancer(saliva)maybetheirextravasationfrombloodseru
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m.However,manyresearchershavenotedthatthecontentofcytokinesingastriccancer(saliva)doesnotc

orrelatewiththeirlevelintheblood,whichindirectlyindicatestheirlocalsynthesis[11]. 

 AccordingholdingmuanalysisinaGCpatientsandofhealthyindividualswereidentifiedsignific

antdifferencesinthecontentofthetestofpro-inflammatoryIL-1β,IL-6,FNO-αandanti-IL-

10cytokines(Table.1). 

 

Table1.Thelevelofpro-andanti-

inflammatorysxcytokinesintheoralfluidofpatientsstudiedbeforebeginningprosthetic(Mm,p

g/ml) 

  n IL-1β IL-6 TNF-α IL-10 

Main(general)group 180 7.5±0.20* 14.7±0.46* 12.3±0.32* 106±0,32* 

Controlgroup thirty 4.2±0.26 11.8±0.55 9.4±0.39 8.5±0,38 

Note:*Valuesarereliableinrelationtothedataofthecontrolgroup(P<0.05-0.001) 

 

AnalysisofthedatasetthatthecontentofIL-

1βtotreatpatientswasaboutinthemiddle7,5±0,20pg/ml,thenlikethecomparisongroup,itsconcentratio

nwas4.2±0.26pg/ml(P<0.001).TheconcentrationofIL-

6inthegeneralgroupofpatientsbeforethestartoforthopedictreatmentexceededthevaluesofthecontrol

groupbymorethan1.3times(14.7±0.46pg/mlversus11.8±0.55,pg/ml,P<0.001),whichindicatesanalr

eadyformedinflammatoryfocusintheoralcavity. 

 Asarule,thecontentofFNO-

αisnotdetermined,orisatalowlevelinthebloodserumofhealthypeople,whereaswiththedevelopmento

fapathologicalprocess,itsamountincreasesseveraltimes.Thus,synthesisFNO-

αinpatientswiththegrouptoprostheticaveraged12.3±0.32pg/ml,andthesevalueswereinthecontrolgro

up9.4±0.39pg/ml,whichis1.3timesmore(P<0.001).Itwasalsofoundthatasignificantincreaseinthelev

elofIL-

10inthemainobservationgroupbeforeorthodontictreatmentwas1.2times(10.6±0.32pg/mlversus8.5±

0.38pg/ml)(P<0.001). 

 Theobtaineddatawithcytokinestatusoftheoralcavitybeforetheprostheticspointtotheweakeni

ngofthelocalimmunedefenseGPRS,connectivitywiththeneedfortheorthopedicintervention. 

 Aftertheimpositionofdentures,the1stdentalexaminationwascarriedoutthenextday,atthestag

eofdenturecorrection.Treatmentofinflammatorychangesinthemucousmembranewascarriedoutboth

atthereceptionandathomeusingpreparationscontainingantiseptic,anesthetic,regeneratingcomponen

tsinaccordancewiththe"Protocolforthemanagementofpatientswithpartialabsenceofteeth(partialsec

ondaryadentia)". 

 Thus,intheI-

groupCeramicprosthesesafter7days,83%(72)patientscomplainedofpainintheoralmucosaduringinte

rdigitationanduponapplicationofthedenture.Examinationrevealedinflammatorychangesinthemuco

usmembraneoftheprostheticbed,whichwererepresentedbyhyperemiaanderosion,localizedintheregi

onoftheborderofthedenture,aswellasinareasofincreasedbasepressureonthemucousmembrane.Atthe

repeatedstagesofthedenturecorrection,thepatientsshowednocomplaints,noinflammatorychangesw

erefoundontheoralmucosa. 

 Thestudyofthecontentofcytokinesshowedthatinpatientswithreddeningofthemucousmembr

ane,theareaofwhichcoincidedwiththeshapeoftheedgeofthemetal-
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ceramicdenture,alreadyonthe7thday,acytokineimbalancewasnotedintheoralfluid,characterizedbya

significantincreaseinthecontentofIL-1β,IL-6,IL-10,andFNO-α(Fig.1). 

 ComparativeanalysisofthecontentrevealedthatingroupIwithmetal-

ceramicprosthetics,thelevelofIL-

1βincreasedby3timesafteraweekwithanaveragevalueof22.7±0.35pg/ml(beforetreatment,7.5±0.20

pg/ml)(P<0.001),theconcentrationofIL-

6increasedto42.9±1.07pg/ml(beforetreatment14.7±0.46pg/ml)(P<0.001),TNF-α-

37.2±0.76pg/ml(beforetreatment12.3±0.32pg/ml)(P<0.001),IL-10-

215±0,55pg/ml(beforetreatment10.6±0.32pg/ml)(P<0.001)(Fig.1). 

 ThecytokineprofileoforalmucosaafteraweekinpatientsofgroupIIwithzirconiumprosthesessi

gnificantlydifferedfromthegroupwithmetal-

ceramicprosthetics.Whenexaminingtheoralcavityin91%(84)ofpatientswithzirconiumprostheticsal

readyafter7days,thetightfitofthezirconiumprosthesestothetissuesoftheoralcavityexcludedsubsiden

ceofthegums,exposureofthedentalroot,andinflammationofthesofttissuesoftheoralcavity(Fig.2). 

 SothecontentofIL-

1βafteraweekingroupIIaveragedabout19.4±0.61pg/ml(P<0.001),theconcentrationofFNO-

αsignificantlyreachedapeakafter7days28.5±1,04pg/ml(P<0.001),thecontentafter7dayswas34.2±0.

62pg/ml(P<0.001),inpatientsaftertheinstallationofanorthopedicconstruction,thelevelofIL-

10increasedonaverageto16.7±0.57pg/mlafter7days(P<0.001)(Fig.2). 

 
Fig.1Thecontentofcytokinesinthegastriccan

cerafterprostheticsafter7and30daysinpatie

ntswithmetal-ceramicprostheses 

Fig.2.Contentofcytokinesingastriccancerafter

prostheticsafter7and30daysinpatientswithzir

conprostheses 

 

Thestudyofthedynamicsoftheabovementionedmediatorsofinflammationrecordedadecrease

intheexpressionwith30daysafterfixationofthefixedbridge,butthesedatadidnotreachthevaluesbefore

thestartoftreatmentanddidnotundergosignificantfluctuationsinthefuture,thatis,remainedwithinthes

pecifiedconcentrations. 

 Thus,ingroupIofpatientswithmetal-ceramicprostheticsafter1month,thelevelofIL-

1βdecreasedto16.4±0.74pg/ml(P<0.001),IL-6to28.7±0.72pg/ml(P<0.001),TNF-α-

24.5±1.03pg/ml(P<0.001),IL-10-15.3±0.65pg/ml(P<0.001)(Fig.1). 

 ItisimportanttonotethatintheIIgroupofpatientswithzirconiumprosthetics,thelevelofIL-

1βafteramonthofprostheticimplantationretainedatendencytodecreaseby30%comparedtothevaluesa

fter7days.Thus,thecontentofIL-1βafter30daysis13.6±0.46pg/ml(P<0.001).(Fig.2.) 
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 ConcentrationofFNO-

αwassignificantlydecreasedonDay30to14.8±0.36pg/ml,butdidnotreachtheinitialvalues(starting-

12.3±0,32pg/ml(P<0.05).Theratingofcontentvia1monthestablishedaslightdecreaseintheexpression

ofIL-6to24.5±1.03pg/ml(P<0.001).Adeclineafter1monthwasobservedinthelevelofIL-

10,whichaveraged12.5±0.68pg/ml(P<0.001)(Fig.2.) 

 Theseindicatorsindicateadecreaseintheinflammatoryresponseoftheoralcavity,albeitslow,bu

tstabilizationofthelocalimmunemoodoftheoralcavity. 

 Therevealedsignificantincreaseintheconcentrationofpro-inflammatorycytokinesIL-

6andTNF-αafter7daysand1monthinbothgroupsindicatesasignificantdecreaseinanti-

infectiousresistanceintheoralcavity,whichisaconsequenceofanimbalancebetweenthenormalfloraan

dthebody'simmuneresponseatthelocallevel. 

 Thus,onthebasisofthestudiescarriedout,itcanbestatedthattheestablishedcytokineimbalancei

ngastriccanceringroupIwithmetal-

ceramicprostheticsindicatesanincreaseintheantigenicloadandanincreaseinthepermeabilityoftheora

lmucosaasaresultofatraumaticgenesoprostheticbedand,asaconsequenceofthedevelopedinflammato

ryprocess,whichohcausesdiscomfort. 

 ComparativeanalysisoftheobtaineddataofgroupIIwithzirconiumprostheticsrevealedapositi

ve dynamic of 

indicesoflocalimmunitylinksingastriccancerinpatientsofthisgroup.Onexamination,nofociofinflam

mationcausedbytheprostheseswereobserved,whichindicatesasatisfactoryregenerationofthetissueso

ftheprostheticbed,andaccordingtothepatients,theywerecompletelyadaptedtothedenture. 

 Theobtaineddataofthecomparativeanalysismakeitpossibletodevelopanalgorithmforthetreat

mentoftheconsequencesofmetal-

ceramicandzirconiumprostheses,intheuseoforthopedicstructuresmadeofvariousmaterials. 

 

CONCLUSION 

1.Theactivationoftheinflammatoryprocessintheperiodontaltissueswasestablished,manifest

edbyanincreaseintheconcentrationofpro-andanti-

inflammatorycytokinesalreadyonthe7thdayafterfixationoftheprostheticstructure. 

 2.Itwasrevealedthatwithzirconiumprosthetics,thepositivedynamicsofindicesoflocalimmuni

tylinksingastriccancerinpatientsofthisgroup.Onexamination,nofociofinflammationcausedbythepr

ostheseswereobserved,whichindicatesasatisfactoryregenerationofthetissuesoftheprostheticbed,an

dinthepatients'opinion,theywerecompletelyadaptedtothedenture. 

ACKNOWLEDGEMENTS 

We are grateful to the staff members of Bukhara State Medical Institute named after Abu 

Ali ibn Sino, Institute of Immunology and genomics of human Academy Sciences, Tashkent 

State Dental Institute and Tashkent Medical Academyfor the cooperation and support in our 

research.  

 

CONFLICT OF INTEREST 

The authors declare that they have no competing interests. 

 

FUNDING 

No funding sources to declare 

 

 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 3197 – 3202 

Received 05 March 2021; Accepted 01 April 2021.  
 

3202 http://annalsofrscb.ro 

REFERENCES: 

1. Amrulloevich, G. S., Ahadovich, S. A., &Anatolyevna, B. E. (2020). Clinical 

characteristics of the dentition in young men, the role of metalloproteinases and connective 

tissue markers in the development of temporomandibular joint pathology and their correction. 

Journal of Advanced Research in Dynamical and Control Systems, 12(7 Special Issue), 2111-

2119. doi:10.5373/JARDCS/V12SP7/20202330 

2. Asrorovich, R. O., &Shodiyevich, I. A. (2020). Comparative assessment of structural and 

functional changes in periodontal tissues during prosthetics with metal-ceramic and zirconium 

dentures. European Journal of Molecular and Clinical Medicine, 7(7), 583-594. Retrieved from 

www.scopus.com  

3. Haque, M. F., Meghji, S., Khitab, U., & Harris, M. (2000). Oral submucous fibrosis 

patients have altered levels of cytokine production. Journal of oral pathology & medicine, 29(3), 

123-128. 

4. Gafurovich, V. U., &Kilichevna, K. M. (2020). The use of various techniques in the 

treatment of traumatic injuries of the oral mucosa in children. European Journal of Molecular 

and Clinical Medicine, 7(3), 3743-3748. Retrieved from www.scopus.com 

5. Kamalova, M. K., Fomenko, I. V., Dmitrienko, D. S., Matvienko, N. V., Arjenovskaya, 

E. N., Gevorkyan, A. G., . . . Maslak, E. E. (2020). Reasons for 1-17-year-old children to visit A 

dentist during the covid-19 pandemic. European Journal of Molecular and Clinical Medicine, 

7(7), 546-558. Retrieved from www.scopus.com  

6. Lee Y.H., Wong D.T. Saliva: anemerging bio fluid for early detection of diseases // 

AmJDent. – 2009. – Vol. 22. – P. 241-248. 

7. Lomeli-Martinez, S. M., Valentin-Goméz, E., Varela-Hernández, J. J., Alvarez-Zavala, 

M., Sanchez-Reyes, K., Ramos-Solano, M., ... & Andrade-Villanueva, J. F. (2019). Candida spp. 

determination and Th1/Th2 mixed cytokine profile in oral samples from HIV+ patients with 

chronic periodontitis. Frontiers in immunology, 10, 1465. 

8. Qurbonova, N. I., Khabibova, N. N., &Ikhtiyarova, G. A. (2020). Hygienic condition of 

the oral cavity and the level of hygienic knowledge of silk motor workers. European Journal of 

Molecular and Clinical Medicine, 7(3), 3027-3033. Retrieved from www.scopus.com 

9. Rajabov O.A. Clinical and functional changes the oral cavity using ceramic-metal 

dentures // South Asian Academic Research Journals Vol.10 issue2, February 2020. - Р. 209-

215. 

10. Rakhmatillaevna, K. F., &Torakulovich, E. G. (2020). Early diagnosis and prevention of 

dentoalveolar anomalies and cariogenic situation in children suffering from diabetes. European 

Journal of Molecular and Clinical Medicine, 7(3), 2468-2472. Retrieved from www.scopus.com 

11. Rakhmatillaevna, K. F. (2020). Diagnostic value of salivator cytokines in dental diseases 

in children with diabetes mellitus type 1. European Journal of Molecular and Clinical Medicine, 

7(3), 1518-1523. Retrieved from www.scopus.com 

12. Pekiner, F. N., Demirel, G. Y., Borahan, M. O., &Özbayrak, S. (2012). Cytokine profiles 

in serum of patients with oral lichen planus. Cytokine, 60(3), 701-706. 

13. Shukurov, E. M., Alimov, A. P., Sapaev, Z. E., Kadirov, M. F., Kamalov, B. X., 

Akbarxonov, J. J., &Davlatov, S. S. (2021) Treatment of Open Fractures of The Long Bones of 

The Lower Extremities with External Fixation Devices. International Journal of Pharmaceutical 

Research, 13, 2517-2521. doi:10.31838/ijpr/2021.13.01.411 

http://www.scopus.com/

