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Teeth whitening is one of the most popular dental services. However, despite the undeniable aesthetic and social
benefits, the mechanism of whitening agents' effect on periodontal and dental health in general is an urgent issue
that requires further study.

The aim is to characterise the reaction of oral tissues to the teeth whitening procedure based on the results of
the analysis of medical scientific literature based on the databases Scopus, Web of Science, MedLine, PubMed, NCBI
for the last 10 years.

The main side effect of vital whitening is tooth hyperesthesia. Prolonged use of a mouthguard during home whit-
ening can provoke recession due to injury to the marginal gums. Professional whitening causes a reversible decrease
in blood flow in the tooth pulp. There is an ongoing debate about whether peroxides from whitening gels increase
inflammation and irritation of periodontal cells and structures. This study found that total IL-16 levels increased sig-
nificantly during whitening in clinical conditions. The study showed no significant difference in IL-10 levels before and
after the whitening procedure, indicating no anti-inflammatory response to the use of different whitening systems.

Whitening has a negative effect on the gums, as evidenced by changes in the ratio of cytokines towards the
predominance of the proinflammatory cytokine IL-18 without any changes in the levels of anti-inflammatory IL-10.

Key words: dentistry, teeth whitening, cytokines, interleukin, gums, inflammatory process.

Connection of the publication with planned re-
search works.

The work is a fragment of the planned research work
of the Department of Therapeutic Dentistry of the |. Hor-
bachevsky Ternopil National Medical University on the
topic “Development and implementation of differenti-
ated approaches to the diagnosis, treatment and pre-
vention of periodontal and oral mucosa diseases”, state
registration number 0123U100071.

Introduction.

Today, one of the leading factors of success in social
relationships is a person’s appearance, so a healthy and
white smile is synonymous with success and well-being.
In the course of life, teeth are exposed to various organic
and inorganic dyes that can accumulate directly on their
surface (externally) or stain the hard tissues themselves
(internally).

The teeth whitening procedure occupies a special
place in the list of services provided by a dentist, and its
popularity does not decrease over time. The choice of
the most effective teeth whitening method is primarily
determined by the nature of discolouration: its origin,
depth of location in hard tissues, strength of connection
with them, etc [1].

In the current literature, the evaluation of the effi-
cacy and safety of whitening systems has received con-
siderable attention. Although generally positive results
have been reported regarding the whitening capacity
of home whitening products and whitening in clinical
settings, doubts remain regarding their effect on peri-
odontal tissues. Local side effects on the soft tissues of
the oral cavity caused by peroxides released into the
oral cavity from bleaching systems make this area of re-
search relevant and promising in terms of assessing the
tendency to develop inflammatory reactions in the oral
mucosa.

The aim of the study.

To characterise the reaction of oral tissues to the
teeth whitening procedure by analysing the literature.

Object and research methods.

Monitoring of modern views on the issue of teeth
whitening from the point of view of characterising the
reaction of oral tissues based on the results of the anal-
ysis of medical scientific literature based on the databas-
es Scopus, Web of Science, MedLine, PubMed, NCBI for
the last 10 years.

Main part.

A tooth’s colour parameters depend on its hard tis-
sues’ optical properties (reflection, scattering, transmis-
sion, absorption, refraction of light rays), which are de-
termined by the peculiarities of their composition and
tooth structure. In human teeth, each tissue has individ-
ual physical and optical characteristics depending on the
vitality of the tooth, age, condition of periodontal tis-
sues, degree of abrasion of the hard tissues of the teeth
and other indicators.

The Vitapan Classical scale is commonly used to
subjectively assess teeth whitening results. However, a
more accurate and modern way to diagnose the shade of
teeth during whitening and restorations is to use opto-
electronic measuring devices (Vita EasyShade, ShadeEye
NCC), the measurement results of which are based on
the generally standardised shades of the Vitapan Clas-
sical scale [2]. However, the result of teeth lightening or
whitening, assessed by this scale, depends on changes
in many colour characteristics of the teeth, information
about which can be useful both for the developers of
whitening products and for the doctor performing the
procedure. The integral result of whitening also depends
on minimising complications in the oral cavity after the
procedure [3].

The main side effect of vital whitening is increased
tooth sensitivity. Regardless of the choice of professional
teeth whitening method, patients may experience acute
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hypersensitivity even without hard tissue and marginal
periodontal pathology, which is a normal reaction during
the first day after the procedure. However, in the pres-
ence of gingival recession and wedge-shaped dental de-
fects, contact of the whitening agent with bare dentin
can lead to the development of more serious complica-
tions [4].

Home whitening is not recommended for patients
with these conditions due to the high risk of such com-
plications. In addition, prolonged use of a mouthguard
during home whitening can exacerbate the recession
by injuring the marginal gums. When performing pro-
fessional whitening, recession zones and hard tissue
defects in the cervical region are isolated using liquid
cofferdam [5, 6].

At the same time, chemical damage to the tooth
pulp can become a complication of teeth whitening in
patients with gingival recession and wedge-shaped de-
fects, despite the preventive measures taken. Profes-
sional whitening causes reversible changes in the pulp
(reduced blood flow), which returns to normal within
one week. With professional whitening, inflammatory
changes are more pronounced and lead to higher mac-
rophage migration than home whitening. In patients
with gingival recession or non-carious defects in the
cervical region, the whitening agent can penetrate the
dentinal tubules and cause pulp necrosis. In addition,
the gel-like consistency of the whitening agent ensures
precise application and prevents the penetration of the
product under the isolation devices of the working field.
As for hyperesthesia after whitening, the results of clin-
ical studies vary considerably [7]. Some authors believe
that professional whitening increases the risk of hyper-
esthesia compared to home whitening and indicate that
the risk of hyperesthesia in professional whitening is
62.9%, and in home one — 51% [8].

However, Majeed A et al. based on a meta-analysis
of a number of clinical trials found that there are no sig-
nificant differences in the risk of hyperesthesia in pro-
fessional and home whitening. In addition, after profes-
sional whitening, remineralising therapy is carried out to
eliminate tooth hyperesthesia within a short period of
time [9, 10].

The time of whitening is determined by considering
the clinical situation, the duration of treatment, and the
patients’ complaints and wishes. However, the whiten-
ing stage is best performed before the start of extended
restorative treatment, especially if tooth shape correc-
tion is required in addition to colour change. Whitening
should always follow periodontal tissue treatment. It is
better to start the whitening procedure when the peri-
odontal condition is stabilised, which can take several
months.

After whitening is complete, dental restoration
should be postponed for 1-2 weeks, which is associated
with the phenomenon of inhibiting the polymerisation
of photosensitive components of the restorative materi-
als complex due to the release of atomic oxygen. In addi-
tion, restoration in the long term allows to compensate
for a certain regression of tooth colour after whitening.

The literature also discusses the functioning of per-
oxides from whitening gels as a disinfectant in relation
to their use in periodontal treatment, whether they in-
crease inflammation and irritation of periodontal cells
and structures. In an animal study that evaluated the ef-

fect of carbamide peroxide on gingival structures, it was
reported that carbamide peroxide causes an increase in
proliferative activity in the basal and parabasal layers of
the gingival epithelium, which leads to changes in tissue
morphology [11, 12, 13].

Lima SNL et al. evaluated the gingival health of pa-
tients treated with 15% hydrogen peroxide light-activat-
ed preparations by examining hygiene and periodontal
indices at baseline, immediately after treatment, at
three months and six months. Although signs of mild ir-
ritation were observed in all groups immediately after
treatment, there were no significant differences be-
tween the groups. The hygiene index in all groups de-
creased significantly after treatment without changes in
the periodontal index and was significantly lower than
the baseline after three months [14].

Clinical indicators are important in assessing the
condition of periodontal tissues. However, they are not
sensitive enough to assess inflammatory changes at the
cellular level. They are limited to detecting qualitative
changes in the gum tissue. The study of gingival fluid and
its components is recognised as a better, more relevant
and more sensitive method of assessing gingival inflam-
mation.

Cytokines control many critical interactions between
cells in the immune system. These regulatory molecules
can regulate local and systemic, immune and inflam-
matory responses, wound healing, haematopoiesis and
many other biological processes. As in other chronic
inflammatory diseases, such as rheumatoid arthritis,
cytokines are thought to play an important role in the
initiation, progression and modulation of periodontal
disease.

Interleukin-1 beta (IL-1B) is particularly interesting
as it is a pro-inflammatory multifunctional cytokine that
promotes bone resorption and stimulates eicosanoid
production. IL-1B is also involved in many aspects of the
immune response and is present and elevated in the tis-
sues and gingival fluid of patients with periodontal dis-
ease. IL-1pB is a key mediator of inflammatory and tissue
regulatory mechanisms in several chronic inflammatory
diseases, such as periodontitis [15, 16, 17].

Interleukin-10 (IL-10), also known as the anti-in-
flammatory cytokine IL-4, is secreted by T lymphocytes,
monocytes, keratinocytes and activated B cells and can
exert regulatory effects on macrophages, neutrophils,
natural killer cells, B cells and mast cells. The secretion
of IL-1, IL-6, TNFa, and IL-8 is also blocked by IL-10, which
can simultaneously regulate the humoral immune re-
sponse by suppressing T cell functions and stimulating B
cell differentiation [18, 19].

Thus, the study of the effect of whitening systems
on the pro- and anti-inflammatory response of gingival
fluid and gingival health provides important data on the
effect of whitening on gingival tissue. The intensity and
duration of periodontal tissue inflammation, the degree
of bone loss and the development of inflammatory con-
ditions depend on the shift in the balance between the
activity of proinflammatory and anti-inflammatory cyto-
kines during periodontal inflammation.

Firat et al. evaluated the proinflammatory IL-13 and
anti-inflammatory IL-10 levels in the gingival fluid of
patients treated with different whitening systems. The
study’s results showed no significant difference in IL-10
levels between groups and over time, indicating the ab-
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sence of any anti-inflammatory response caused by dif-
ferent whitening systems [20, 21].

Numerous studies have reported increased levels of
IL-1B in gingival fluid from periodontally affected areas
compared to healthy areas. These data indicate that the
total amount of IL-1f in gingival fluid increased with in-
creasing inflammation [22, 23].

The study results show no significant differences
between the home whitening and chemically activated
office whitening groups in terms of IL-1B levels at any
time. The total amount of IL-1B levels increases signifi-
cantly during whitening in clinical conditions when light
activation is used after 15 days, possibly due to the heat
generated during activation [24].

IL-10 is known to increase with increasing inflamma-
tion. It plays an important role in the pathogenesis of
gingivitis and periodontitis, especially by inhibiting the
synthesis of proinflammatory cytokines such as IL-1p de-
rived from monocytes.

The current study’s results showed no significant dif-
ference in IL-10 levels between groups and over time,
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indicating that the different whitening systems did not
induce an anti-inflammatory response [25, 26].

Further research is needed to clarify the role of
whitening systems in cytokine production and gingival
health.

Conclusions.

Since the light-activated whitening system signifi-
cantly increases the levels of the proinflammatory cy-
tokine IL-1B without changing the levels of the anti-in-
flammatory IL-10, it can be assumed that light-activated
whitening negatively affects gingival health by changing
the ratio of anti-inflammatory and proinflammatory cy-
tokines and, as a result, the initiation and development
of the inflammatory process in the gums.

Prospects for further research.

In the future, a number of clinical trials are planned
to clinically and statistically substantiate the diagnostic
significance of changes in the gingival cytokine profile
in predicting complications of inflammatory periodontal
tissues in patients undergoing teeth whitening.
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lMpouedypa 8idbintosaHHA 3ybie € OOHI€E i3 NMpPOBIOHUX ceped HAOABAHO20 CrEKMpPY CMOMAMOM02iYHUX
nocaye. lpome, He Ousns4vuce Ha be33anepeyHi ecmemuyvHi ma coyianbHi nepesaau, AKMyaabHUM MUMAHHAM,
AKe rnompebye nodanbWo20 8UBYEHHA € MeXAHi3M e8rnausy 8i0binoYux azeHmie Ha cmaH NapoooHMy ma

CmMomamoso2iyHo20 300p08’s 3a2as10M.

Mema - xapakmepucmuKa peakyii MKAHUH MOPOXCHUHU poma Ha rnpouyedypy 8idbintoeaHHA 3ybie 3a
pe3yabmamamu aHanizy Medu4yHoi HayKosoi nimepamypu Ha ocHosi 6a3 daHux Scopus, Web of Science, MedLine,

PubMed, NCBI 3a ocmaHHi 10 pokis.

OcHo8HUM MOBGIYHUM ehekmom 8imasbHO20 8i0bIntB8aHHA € 2inepecmesis 3ybis. Tpusase 8UKOPUCMAHHSA

Kanu npu 0oMawHbOMY 8i06int08AHHI MOXe CIPOBOKY8AMU pPeuecito 3a PaxyHOK mpasmu MAp2iHAAbHUX ACEeH.
MpodgpeciliHe 8i06in0BAHHA BUKAUKAE 06OPOMHe 3MeHWEeHHA KPOBOMOKY y nynbni 3yba. Tpusae OUCKYCis, w000
rocuneHHA nepokcudamu 3 8idbintoroyux 2esnie 3anasneHHA ma noOpPa3HeHHA KAimuH i cmpykmyp napodoHma. B
X00i 0aH020 00Ci0HeHHA 8UABAEHO, WO 3a20sbHA KinbKicme pigHis IL-16 3Ha4HO nidsuwyemocs npu 8idbinto8aHHI
8 KniHiYHUX ymosax. Pe3ynemamu 0ocnidxceHHs He roKa3aau cymmesoi pisHuyi e pisHax IL-10 do ma nicaa
npoyedypu 8i06int08AHHA, W0 8KA3YE HA 8iOCymHicmb 6yOb-AKOi npomu3anasnbHoi 8i0nosidi Ha 3acmocy8aHHA
pi3HUX cucmem 8i06inNtO8AHHS.

Bi0binto8aHHA He2amueHO BMAUBAE HA ACHQ, MNPO WO €8i04aMb 3MIiHU CrniBGIOHOWEHHA YUMmOokiHie 8 biK
nepesaxcaHHA Pi8HA NPo3anasnbHo20 YumokiHy IL-18 6e3 6ydb-aKkux 3miH y pisHAx npomusanaasHozo IL-10.

Knrouvosi cnoea: cmomamonoeis, 8i06into8aHHsA 3ybis, UUMOKIHU, iHmepelKiH, ACHa, 3anaasbHUl npoyec.

38’a30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAiA-
HUMM poboTamu.

PoboTa € pparmeHTOM NNaHOBOI HAYKOBO-A0CAIAHOI
poboTn Kadeapu TepaneBTUYHOI cTomaTosorii TepHo-
NiNIbCbKOrO HaLWiOHANbHOTO MeAMYHOro YHiBepcuTeTy
imeHi 1.A. Topbayescbkoro MO3 YkpaiHu Ha Temy «Pos-
pobKa Ta BnpoBagKeHHA AudepeHLUinoBaHUX Niaxoais
00 [iarHOCTUKM, NiKyBaHHA Ta NpPodinakTUKM 3axBo-
ptoBaHb MAapOAOHTa i CIM30BOI 06ONOHKM MOPOXKHUHM
poTa», Homep AepKaBHOI peecTpauii 0123U100071.

Bcryn.

B ymoBax cbOrogeHHsa ogHWM i3 NPoBiAHUX YNHHU-
KiB yCnixy y coljiasibHUX B3aEMMHAX € 30BHIiLLHIN BUrNAL,
NOAWHKU, TOMY 340p0Ba Ta HiIOCHIXKHA MOCMILLKa € cu-
HOHIMOM ycnilWHOCTI Ta 6aarononyyys. Y npoueci *Kutra
3ybu nipaatoTbCa BNAMBY Pi3HUX OPraHiYHMX Ta Heopra-
HiYHWMX BapBHUKIB, AKI MOXKYTb Hakonu4yyBaTuca 6esno-
cepefHbo Ha ix NoBepxHi (30BHiWHbLO), abo 3abapsto-
tOTb B/laCHe TBEPAj TKAHUHW (BHYTPIWHbO).

Mpoueaypa BigbintoBaHHA 3ybis 3aiimae ocobnve
Micuge y CMMCKY NOCAYT, WO HaAalTbCA CTOMATO/I0rOM,
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a il NoNyAAPHICTb HE 3HUMKYETbCA 3 Yacom. Bubip Hali-
6inbly edpeKkTMBHOro meTtoay BiabintoBaHHA 3y6iB 06y-
MOB/IEHUI Hacamnepes NPUPOAOI0 AUCKONIOPUTY: NOro
MOXOAMKEHHAM, TNMOMHOI pPO3TallyBaHHA B TBEpAMX
TKaHMHaX, MiLHICTIO 3'€AHaHHA 3 HUMM Ta iH [1].

Y cyyacHuUX niTepaTypHUX AxKepenax ouiHui edek-
TUMBHOCTI Ta 6e3neKkn cuctem BifbGiINtOBaHHA NpuaineHo
3HayYHy yBary. Xo4a NoBigoOMAAETbCA MPO 3ara/lom no3u-
TMBHI pe3ynbTaTu WoAo Biabintotoyoi 3aaTHOCTI 3acobis
ONA AOMALIHbOTO BigbiNtoBaHHA Ta BiAbiNtOBaHHA B K-
HIYHMX YMOBAX, BCE LUe 3a/IMLLAI0TbCA CYMHIBU LWOAO iX
BM/IMBY HA TKAaHWMHM NapoAoHTy. Micuesi NobiyHi edpekTn
Ha M’AKi TKAHWHM MOPOMKHWHM POTa, CNPUYUHEHI ne-
POKCUMAAMM, WO BUAINAOTLCA B POTOBY MOPONKHWUHY 3
CUCTeM BiAbiNtoBaHHA, PO6AATb 4aHWI HANPAMOK 40CI-
OXKEeHb aKTya/IbHUM Ta NepPCNeKTUBHUM 3 NO3ML,iT OLLIHKM
TeHAEHLi 0 PO3BUTKY 3aMafbHUX peaKLiin 3 6oKy cium-
30B0i 060/IOHKMN MOPOXKHMHM poTa.

MerTta gocniaxeHHs.

XapaKTepucTnKa peakuii TKAHWH NMOPOXKHUHWU poTa
Ha npoueaypy BiAbiNtOBaHHSA 3y6iB, LWASXOM aHani3y Ji-
TepaTypHUX AxKepen.

O6’eKT i meTOoAMU AOoCNigKEHHSA.

MOHITOPMHI Cy4acHUX MOMNAALIB Ha nNpobnemaTuky
NUTaHHA BigbGiNtoBaHHA 3ybiB 3 NO3ULi XapaKTepucTu-
KM peakLii TKAaHWH MOPOXKHUHM POTa 3a pesy/bTaTaMu
aHanisy meanyHoi HayKoBOi niTepaTypu Ha ocHOBi 6a3
npaHnx Scopus, Web of Science, MedLine, PubMed, NCBI
32 ocTaHHi 10 pokiB.

OcHOBHa YacTuHa.

KonipHi napameTtpu 3yba 3anexatb Bif ONTUYHMUX
BN1ACTUBOCTEN MOro TBEPAMX TKAHWUH (BigbuUTTA, poscito-
BaHHA, MPONYCKAHHA, MOMMHAHHA, 3a/1I0M/IEHHA NPOMe-
HiB CBiTNA), AKi 06ymoBAEHi ocobanBoCTAMM iX CKNady Ta
CTPYKTYpoOto 3yba. Y 3ybax N0AMHM KOXKHA TKAHMHA MaE
iHOMBIAYaNnbHI i3MKO-ONTUYHI XapaKTEPUCTUKM 3aNex-
HO Big, BiTa/NIbHOCTI 3y6a, BiKy, CTaHy TKAaHWUH NAPOAOHTY,
CTYMNeHA CTUPaHHA TBEPAMX TKaHUH 3ybiB Ta iHWMKX Mo-
Ka3HWKIB.

Ons cy6’eKTUBHOI OLiHKM pe3ynbTaTiB BiabintoBaH-
HA 3y6iB 3a3BMYall BMKOPUCTOBYETbCA LWKana Vitapan
Classical. MpoTe, 6inbl TOYHMM Ta Cy4acHUM crocobom
AiarHOCTMKK BiATIHKY 3y6iB nNpw BigbintoBaHHI Ta pec-
TaBpaLiAX € BMKOPWUCTAHHA ONTOENEKTOPOHHUX BUMiI-
ptoBanbHMx npunagis (Vita EasyShade, ShadeEye NCC),
pe3ynbTaTh BMMIPIOBAaHb AKMX 0as3yroTbCA HA 3arasib-
HOCTaHAAPTM30BaHKUX BiATiHKAxX WwKaam Vitapan Classical
[2]. OgHaK, pe3ynbTaT OCBiTNEHHS abo BiAbINtOBAHHA
3y6iB, LLO OLIHIOETbCA 3@ LLEHD LUKANOW, 3a/€XKUTb Bif,
3MiHM 6araTbox KONiPHUX XapaKTepuUcTuK 3ybis, iHdop-
MaLia Npo AKi moxe ByTn KOpUCHa AK ANA PO3pobHUKIB
3acobiB AnA BiAbiNtOBaHHA, TaK i ANA NiKaps, WO NPoBO-
OMTb npoueaypy. HTerpanbHUIM pesynbTaT BiabintoBaH-
HA 3aN1EXUTb TAKOXK BiZ MiHIMI3aLiT yCKNagHEHDb y pOTO-
Bil NOPOXKHUMHI Nicna npoueaypm [3].

OCHOBHMM NOBGIYHMM edeKTOM BiTanbHOro Biabinto-
BaHHA € NiBULLEHA YyTAMBiCcTb 3ybiB. HesaneHo Big
BMbopy metoay npodeciiHoro BifbintoBaHHsA 3y6iB, cTaH
rocTpoi rinepyyTIMBOCTI MOXKe 3'ABAATUCA Y NALIEHTIB i
6e3 natosnorii TBEpAMX TKAHUH Ta MapriHasbHOro napo-
LOHTY, WO € HOPMANbHOK PeaKLieo NPOTAroM nepLoi
006w nicna npoueaypu. OgHaK, Npy HaABHOCTI peuecii
ACEH Ta KAMHONOAiI6HUX AedeKTiB 3ybHiB NMoTpanaaHHA
BifOINIOIOYOro areHTa Ha OroNeHUn AEHTUH MOXKe Npu-
3BECTM A0 PO3BUTKY Binbll rpisHUX yCKNagHeHb [4].

MpoBeaeHHs A4OMALLHbOTO BifgbiNtOBAHHS NaLieHTaM
i3 UMMM CTaHaMW He PEKOMEHAYETbCA Yepe3 BUCOKMUM
PU3UK BUHUKHEHHS NoAibHux ycknagHeHb. Kpim Toro,
TpuBane BMKOPUCTAHHA Kanu nNpu AOMalHboMy Biabi-
NOBaHHI MOKe MOCU/IUTU PeLLecito 38 PaxyHOK TpaBMMU
MapriHanbHUX AceH. MNMpy BUKOHAHHI NnpodeciiHoro Big-
6intoBaHHA 30HM peuecii Ta gedpeKTn TBEPAMX TKAHUH
3y6iB Yy NPULWNIKOBIM AiNAHL i30/11010Tb 32 AOMNOMOrOH0
piakoro kodepaamy [5, 6].

MopAaz 3 unm, Ha GOHI BXUTUX NPEBEHTUBHUX 3aXO0-
4iB, YCKNaAHeHHAM BifbintoBaHHA 3y6iB y NaLEHTIB i3
peLecieto ACEH Ta KAMHONOAIGHUMYK AedeKTaMmn MoKe
CTaTW XiMmiYyHe NOLKOAMKEHHS nynbnu 3yba. Mpodeciii-
He BifAbiNtOBaHHA BUKAMKAE OBOPOTHI 3MiHM Yy NyAbni
(3MeHLIEeHHA KPOBOTOKY), IKE MOBEPTAETLCA A0 HOPMU
NPOTArOM OAHOro TUXHA. MNMpu npodecinHomy Biabinto-
BaHHi 3anasbHi 3MiHM BiNbl BUpPaKeHi Ta NpU3BOAATb
[0 BULWOI mirpauii makpodaris y NOPiBHAHHI 3 AoMalu-
Him BiabintoBaHHAM. Y nauieHTiB 3 peLecieto AceH abo
HEeKapio3sHUMK aedeKkTamu B MNPULLIMNKOBIA AinAHL,
BigbiNtolouMii areHT Moxe MeHeTpyBaTM AEHTUHHUMMU
KaHaNbLAMM i BUKIMKATU HEKPO3 nynbnu. Kpim uporo,
renenofibHa KoHcUCTeHUia Bigbintolovoro areHta 3a-
6e3neyye TOYHY anikaLito i 4O3BONSE BUKAOUYNTU MPO-
HUKHEHHA npenapaTy nig 3acobu isonauii poboyoro
nona. Lo cTocyeTbea rinepectesii nicna sigbintoBaHHsA,
TO pe3ynbTaT KAIHIYHUX A0CNIOXKEHb 3HAYHOK MIipOtO
BapitotoTb [7]. YacTMHa aBTOpPiB BBAXKAE, WO NpodeciiHe
BifAbiNtOBaHHA 36iNnbLIYE PU3MK rinepecTesii NopiBHAHO 3
OOMalLHIM BiAbiNtoBaHHAM i BKa3yloTb, LWLO PiBEHb pu-
3UKY BMHUKHEHHA rinepecTesii npu npodecinHomy Bia-
6intoBaHHI CTaHOBUTL 62,9%, a NpPU AOMaLIHbOMY Biabi-
NtoBaHHi — 51% [8].

MpoTe, Majeed A Ta cniBaBT. Ha NiAcTaBi meTa-aHani-
3y Linoro pagy KAiHiYHUX JOCNiAXKEeHb BCTAHOBUAMN, WO
HEMA€E AOCTOBIPHMX BiAMIHHOCTEM PU3UKY rinepecTe-
3ii npu npodecitHoMy Ta AOMalLLUHbOMY BiAbiNtOBaHHI.
Kpim TOro, nicna npodeciiiHoro BigbintoBaHHA NpoBo-
OMTbCA pemiHepanisyloya Tepanif, WO [03BONAE YCy-
HYTW rinepecTesito 3y6iB NPOTATOM KOPOTKOro nepioay
yacy [9, 10].

Yac npoBeneHHA BifgbiNtoBaHHA BU3HAYa€eTbCA 3 ypa-
XYBaHHAM KANIHIYHOI CUTyauii, TPMBANOCTI NiKyBaHHA, a
TAKOX CKapramu Ta nobakaHHAMW naujieHTiB. OAHaK,
eTan BigbiNtOBaHHA Kpalle NPOBOAUTU 40 NOYATKY PO3-
LIMPEHOrO pecTaBpaL,iMHOro NikyBaHHA, 0COBANBO AKLLO
notpibHa KopekKuia popmu 3yba Ha 4OAATOK A0 3MiHM
KONbopy. BiabintoBaHHA NOBUHHO 3aBXAM CNiayBaTh 3a
NiKyBaHHAM TKaHWH napogoHTy. Kpawe po3noymHatv
npoueaypy BigbintoBaHHA NpU AOCATHEHHI cTabinizauii
CTaHy MNApPOAOHTY, WO MOXKe 3aMHATU KinbKa MicAu,is.

MicnAa 3aBeplueHHA BiabiNtOBaHHA pecTaBpauia 3y6is
NOBWHHa B6yTK BigKNaAeHa Ha 1-2 TUKHI, WO nos’A3aHo
i3 ABMLWEM iHribyBaHHA nonimepusauii GoToUyTANBUX
KOMMOHEHTIB KOMIMJIEKCY pecTaBpaLiiHUX maTtepianis
33 PaxyHOK BMBI/IbHEHHA aTOMapPHOTo KMCHI0. Kpim Toro,
npoBeAeHHs pecTaBpalii y BiaAaneHUin TepMiH 403BO-
NIIE KOMMEHCYBaTW NeBHY perpecito Konbopy 3yba nicna
BiabiNtoBaHHA.

Y niTepatypi TakoXK BeAeTbcA AMCKYCif, Woao GyHK-
LiOHYBaHHA NepoKcuAiB 3 Biabintooumnx renis Ak AesiH-
dikytouoro 3acoby BignosigHO A0 iX 3acTOCYBaHHA Mpu
NiKyBaHHI NapoOAOoHTY, Y/ MOCUIOIOTb BOHM 3ananeHHA
Ta NOAPA3HEHHA KAITUH | CTPYKTYpP napoaoHTa. Y gocni-
OYKeHHi Ha TBapMHax, fIKe OLiHI0BA/I0 BN/NB NepoKcuay
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Kapbamifly Ha AceHHi CTPyKTypu 6yno NoBiJOMNEHO, WO
nepokcung, kKapbamisly BUKAMKAE NOoCUMNEHHA npoidepa-
TMBHOT aKTMBHOCTI B 6asanbHoMy Ta napabasanbHomy
Wwapax enitenito AceH, Wo Npu3BoAuTb A0 3MiHM Mopdo-
norii TkKaHuHKM [11, 12, 13].

Lima SNL Ta iH. OuiHIOBanM CTaH ACEH NaLi€HTIB,
AKMM 3aCTOCOBYBanAM Npenapatu Ha ocHoBi 15% ne-
POKCUAY BOAHIO 3 aKTMBALIEID CBITAIOM, AOCNIONKYHOYN
ririEHiYHMM Ta NAPOAOHTANbHUM IHAEKCM Ha NOYATKOBO-
My piBHi, ogpa3sy nicna NikyBaHHA, Yepes TpU MicALi Ta
yepes WicTb MicAuiB. Xo4a O3HAKM NIerKOro NoApasHeH-
HA 6y/IM NOMiYeHi B ycix rpynax ogpasy nicas NikyBaHHA,
CYTTEBUX BiZAMIHHOCTEN MiXK rpynamum He Byno Big3Haye-
Ho. TirieHiYHMIA iHAEKC y BCiX rpynax 3Ha4yHO 3HM3UBCA
nicns Tepanii 6e3 3miH NapoA0OHTaIbHOTO iHAEKCy Ta byB
3HAYHO HMMKYMM 33 NOYATKOBUI PiBEHb BXKE Yepes TpU
micaui [14].

Barome 3HayeHHA B OLiHLi CTaHY TKAHWH MAPOAOHTY
MalOTb KANiHIYHI NOKa3HWKK. OgHaK, BOHW HeAOCTaTHbO
YyTAMBI, WO6 OLiHUTM 3anasibHi 3MiHM Ha KAITUHHOMY
piBHi. BOHM 0BMEXKYIOTbCA BUABAEHHAM SIKICHUX 3MiH Y
TKaHWHax AceH. [locnigrKeHHA ACEHHOI PigMHM Ta ii KoM-
NMOHEHTIB BU3HAHO KpalimMm, b6inbll akTyasbHUM i BinbL
YYTIMBMM METOLOM OLLiHKM 3ananeHHA ACeH.

barato KPUTUYHUX B3AEMOAIN MiXK KNITUHAMK iMYyH-
HOi CUCTEMW KOHTPOAOKOTLCA UUTOKIHAamu. Ui pery-
NATOPHI MONEKYNIN MOXKYTb peryntoBaTn Mmicuesy Ta
CUCTEMHY, IMyHHY Ta 3ana/ibHy Bi4NOBiAb, 3arOEHHA paH,
KPOBOTBOPEHHA Ta 6araTo iHWKX bionoriyHMxX npoLecis.
AK i NP IHWKWX XPOHIYHMUX 3aMaNbHUX 3aXBOPIOBAHHSAX,
TAKWX AK PEBMATOIAHUI apTPUT, BBAXKAETHCA, LLO LIUTOKI-
HW BiAirpatoTb BAXKAMBY POAb Y iHiLiaLil, nporpecyBaHHi
Ta MOAYNALLIT 3aXBOPHOBAHb NAPOAOHTA.

IHTepneitkin-1 6eTta (IL-1B) npeactasnse ocobansuin
iHTEepec, OCKiNbKM BiH € Npo3anasibHUM HaraTodpyHKLio-
Ha/IbHUM LMTOKIHOM, AKMIA Ccnpusie pe3opbuii KicTkoBoi
TKAHWHU i CTUMYAOE BUPOBeHHA eilKkosaHoigis. IL-13
TaKoK bepe yyacTb y 6araTbox acnekTax iMmyHHOT Bigno-
BiZi, BiH NPUCYTHIN i NiABULLEHMNA Y TKAHUHAX | ACEHHIN
piavHI NaujieHTiB i3 3aXBOPHOBaHHAMM NapodoHTy. IL-1B
€ KH0YOBMM MefiaTOPOM 3anafbHUX i TKAHUHHUX pery-
NATOPHUX MeXaHi3MiB Npu pALi XPOHIYHUX 3anasNbHUX
3aXBOPIOBaHb, TaKUX AK nepiogoHTuT [15, 16, 17].

IHTepneikin-10 (IL-10), TakoK Bigomuit AK NnpoTm3a-
nanbHUN UUTOKIHONOAiIBHUI IL-4, ceKkpeTyeTbea T-nim-
dounTamm, MOHOLUTAMM, KEPATUHOLMTAMM Ta aKTUBO-
BaHMMMW B-KNiTMHaMM Ta MOXKe BUABAATU PEryAaTOPHUN
BM/IMB Ha Makpodaru, HenTpodinu, NPUpPogHi KniTu-
HU-Kinepu, B-kniTMHWM Ta TyuHi KnituHK. Cekpeuia IL-1,
IL-6, TNFa Ta IL-8 Takox 610KyeTbea IL-10, aKkuii moxke
BOZHOYAC peryatoBaTv rymopanbHy iMyHHY BignoBiab,
NPUrHivytoun GyHKUIT T-KAITUH | cTumyntooun audepeH-
uiauito B-knitmH [18, 19].

TakKMM YMHOM, [OCAIAMKEHHS BMNAMBY cucTem Bigbi-
JIIOBAHHA Ha MpO- Ta NPOTM3anasbHy pPeakLito ACEHHOI
piavHM | 300pOB’s ACeH HaAa€e BaXKAMBI AaHi Npo BM/MB
BiABiNOBAaHHA Ha TKAHWHWU SiICEH. |HTEHCUBHICTb i Tpu-
BaJliCTb 3aMaJieHHA TKaHMH NAPOAOHTA, CTYNiHb BTPATH

KICTKOBOI TKAaHMHW Ta PO3BWMTOK 3anasbHOro CTaHy 3a-
NiexaTtb Bif, 3MilleHHA 6anaHCy MiXK aKTUBHICTIO Npo3a-
NasbHUX | NPOTM3ananbHMUX LMTOKIHIB Nig, Yac 3ananeH-
HA NapoJoHTa.

E Firat Ta iH. y CBOIX 4OCNIAKEHHAX OLHIOBANAN PiBHI
nposananbHoro IL-1B Ta npoTtusanansHoro IL-10 y Acex-
Hi PiAWHI NauienTiB, AKI OTPUMYBaNM Pi3Hi cUCTEMMU BiA-
6intoBaHHA. Pe3ynbTaTn AOCNIAKEHHA HE MOKa3anan cyT-
TEBOI Pi3HMUi B piBHAX IL-10 mixK rpynamm Ta 3a 4acom,
L0 BKa3ye Ha BiACYTHICTb 6yAb-fKOI NpoTU3anasbHOl
BiANOBIAi, BMKAMKAHOI pi3HMMM cucTemamu Biabinto-
BaHHA [20, 21].

Y 4nCneHHUX [OCNigXKEHHAX NOBiJOMAANOCA NPO
NiABMLLEHHA PiBHIB IL-1B y ACEHHIN PianHI 3 ypaxKeHUX
NAapPOLOHTOM AiNAHOK MOPIBHAHO 3i 340POBUMM LAiNAH-
Kamu. Ui paHi cBigyatb Npo Te, WO 3aranbHa KiNbKicTb
IL-1B y AceHHil piauHi nigsuutysanaca 3i 36inbweHHAM
3ananeHHa [22, 23].

PesynbtaT focnigKeHb A0OBOAATb, WO He BUABNE-
HO iCTOTHMX BiAMIHHOCTEM MiXK rpynamu AOMaLIHbOro
BiA6iNtOBaHHA i XiMiYHO akTMBOBaHOro odicHoro Biabi-
JIOBAHHA LWOAO KinbKocTi IL-1B 3a 6yab-AK1IA NPOMIXKOK
yacy. 3arasibHa KifibKicTb piBHiB IL-1 3Ha4YHO MigBuLLy-
€TbCA NpU BiAbINOBaHHI B KNiHIYHMX YyMOBaXxX Npu 3acTo-
CyBaHHi akTMBaLi cBiT/IOM Yepes 15 AHiB, Lo moxe 6yTu
NoB’A3aHO 3 TEMJIOM, LLLO MOLUMPIOETLCA Nij Yac aKTUBa-
uji [24].

Ak Bigomo, IL-10 3pocTae 3i 36inblIEHHAM 3ananeHx-
HA Ta BiAirpa€e Ba)kAMBY PONb Y NATOreHesi riHriBiTy Ta
NapoLOHTUTY, 0COBMBO LUNAXOM MPUTHIYEHHS CUHTE3Y
npo3ananbHUX LMUTOKIHIB, Taknx Ak IL-1B, yTBOopeHux i3
MOHOUMTIB.

Pe3synbtaT NOTOYHOrO [OCAIAMKEHHA He MNOoKasa-
NN CcyTTEBOI Pi3HMLI B piBHAX IL-10 mixK rpynamm Ta 3a
YacoM, WO BKa3ye Ha BifCYTHiICTb ByAb-AKOI NpoTu3a-
nanbHOI BigMNOBIAI, BUKAWMKAHOI PISHUMKM CUCTEMAMMU
Bin6intoBaHHsA [25, 26].

MoTpibHi nNoganbli AOCAIAMKEHHS, ANA 3'AcyBaHHSA
posi cuctem BiabintoBaHHA y BUPOBAEHHI LMTOKIHIB Ta
NiATPUML 340P0B’A ACEH.

BucHoBKM.

OCKinbKM CcNOCTEPIraeTbCA 3Ha4YHE NiABULLLEHHA piB-
HiB Np0o3anasibHOro UMTOKiHY IL-1PB 6e3 6yab-aKuUX 3MiH Yy
piBHAX npoTmnsananbHoro IL-10 3a gonomoroto cuctemm
BiA6iNOBaHHSA, L0 aKTUBYETLCA CBIT/IOM, MOXKHa BBayKa-
TW, WO BiAbiNtOBaHHA i3 CBIT/I0BOIO aKTMUBALLIEID HEraTMB-
HO BM/IMBAE Ha 340POB’A ACEH LWAAXOM 3MiHW cniBBig-
HOLLEHHA NpPOTM3anasibHMUX i NPO3ananbHUX LIUTOKIHIB
Ta, AK HACNIAOK, iHiLiauiel0 Ta PO3BMTKOM 3anasbHOro
npowecy B ACHax

MepcneKkTMBM NOAANbLUINX AOCNIAMKEHD.

B noganbliomy naaHyeTbCA NPOBECTU PAL KAIHIYHUX
OOCNIAXEeHb 3 METO K/iHIKO-CTaTUCTUUYHOTO O6rpyH-
TYBAHHSA 4iarHOCTMYHOI 3HAYMMOCTI 3MiH LMUTOKIHOBOrO
npodinto AceH y NPOrHo3yBaHHI yCKNaAHEHb 3anaib-
HOro XapaKTepy TKaHMH NapPOAOHTY Y NaLiEHTIB Ha OHiI
npoueaypw BigbintoBaHHA 3ybiB.
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AHANI3 BNJIUBY NPOLEAYPU BIABIZTKOBAHHA 3YBIB HA ACHA TA Ll,VITOKIHOBMl71 NPO®I/NIb POTOBOI PIAU-
HU (OrNAA NITEPATYPW)

Boxuk C. C., laciok H. B., Paauyk B. b.

Pestome. 310poBa Ta BiNIOCHIXKHA YCMIiLLKA € HEBIA EMHOI CK/IaZ0BOK COLa/IbHUX B3aEMMH B YMOBAX Cy4yac-
HocTi. Mpoueaypa BigbintoBaHHsA 3ybiB € OAHIEND i3 NPOBIAHUX Cepes, HaAaBaHOro CNEKTPY CTOMATO/IONYHUX NOCAYT.
Bunbip Hanbinbw epekTMBHOrO meTtoay BifbintoBaHHA 3yHiB 06YMOBAEHNI NPUPOAOID AUCKONOPUTY. Xo4a BiZLOMO
npo 3arajsioM NO3UTUBHI PE3YyNbTaTK LWOAO BiAbiNtoYOi 34aTHOCTI 3ac06iB 419 AOMALLHbOrO BiAbiNtoBaHHA Ta Bia-
6iNtoBaHHSA B KNiHIYHUX YMOBAX, BCE LLE 3a/IMWAOTLCSA CYMHIBM LLOAO iX BN/IMBY HA TKAHWUHU NAPOAOHTY. Y 3B’sA3KY
3 UMM noTpebye NoAaNbLIOTO BUBYEHHA MUTAHHA MeXaHi3My BNAMBY BiAbiNOIOUYMX KOMMNOHEHTIB HA CTaH TKAHWH
NMapofoHTY Ta CTOMATO/IONYHOrO 340P0B A 3arasiom.

Mema. XapaKTepmucTMKa peakuii TKAaHWH NOPOXKHUHKU POTa Ha NpoLeaypy BiabintoBaHHA 3y6iB 3a pesynbratamm
aHanisy meguyHoi HayKoBOI NiTepaTypu Ha ocHoBi 6a3 gaHux Scopus, Web of Science, MedLine, PubMed, NCBI 3a
ocTaHHi 10 pokiB.

OcHosHa YacmuHa. Pe3ynbTat BiAbiNtoBaHHA 3aneXuUTb Big, MiHIMI3aLil ycKNagHeHb Yy POTOBIV NOPOXKHUHI nican
npoueaypwu BiabiNOBAHHA Ta KAiIHIYHO NPOrHO30BaHOro pesyabraty. OCHOBHMM NOGIYHUM edeKToM Npoueaypu Bi-
Ta/IbHOTO BiAbiNtOBaHHA € rinepecrtesia 3y6iB. TpuBase BUKOPUCTAHHA Kanu Npu AOMALWHbOMY BigbiNtoBaHHI MoxKe
CNPOBOKYBATU PELLECIO 32 PaXyHOK TPaBMM MapriHasibHUX ACeH. Y NaLEHTIB 3 peLecieto AceH abo HeKapio3HMMMU
nedeKkTamm B NPULLIMNKOBIN AinsHLI BiAOINOOUYNI areHT MOXKe NeHeTPYBaTU AEHTUHHUMM KaHaNbLAMM i BUKANKATU
HEKPO3 Nynbnu. Y AoCAiAKEHHAX, AKi OLiHIOBaAW BMNIMB NEPOKCUAY Kapbamigy Ha ACEHHI CTPYKTYpPU 3a3HAYEHO, WO
nepokcua kapbamify BUKAMKAE NOCUNEHHA NponidepaTUBHOI aKTMBHOCTI B 6a3anbHoOMy Ta napabasasbHomy Lapax
eniTenito AceH, Lo NPU3BOAMUTb A0 3MiHM MOopdONOrii TKAHUHWU. Barome 3HaYeHHA B OLiHL,i CTaHY TKaHMH NapPOAOHTY
MatoTb K/iHIYHI MOKAa3HWMKM, 30KPEMA ACEHHOI PianHU, Byayun HalbiNb YyTAIMBUM METOAOM OLHKM 3anasieHHs
AceH. TaKMM A0CNiAKYBaHUM NOKA3HUKOM € LIMTOKIHW, AKi PEryatooTb MiCLLEBY Ta CUCTEMHY, iIMyHHY Ta 3anasibHy
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BiAnoBiAb. IHTepnelikiH-1 6eTa (IL-1B) € npo3ananbHUm H6araTopyHKLIOHAbHUM LIMTOKIHOM, 6epe y4acTb Y iMyHHil
BiZAMOBIAi, MPUCYTHIM i NiABULLEHMI Y TKAHMHAX | ACEHHIW PiANHI NPW 3aXBOPIOBAHHAX MNAPOAOHTY. IHTepaelikiH-10
(IL-10) — npoTM3ananbHUIA, cekpeTyeTbea T-nimboLmUTamMmu, MOHOLMTaMM, KEPATUHOLMTAaMM Ta aKTUBOBAHMMM B-Kni-
TUHAMM Ta MOXKe BUABAATU PErYIATOPHUIN BNANB HA Makpodaru, HeTpodinm, NpupoaHi KAITUHK-Kinepu, B-KniTuHm
Ta Ty4Hi KnitnHu. Cekpeuin IL-1, IL-6, TNFa Ta IL-8 610KyeTbes IL-10, SKMit MOXKe BOAHOYAC peryatoBaT ryMopasbHy
iMyHHY BignoBiAb, NPUTHiIYYyOUYN GYHKLIT T-KNITUH | cTumyntooun gudepeHuiauito B-KnituH. 3a Tunosoro nepebiry
3aMasibHOro NPOoLeCy y NapoAoHTi 3arasibHa KifbKicTb IL-1B y AceHHil piguHi nigBuLLyeTbca. B noganbwomy ix TUTp
3HUMKYETBCA 32 paxyHOK akTuBau,ii IL-10. B xo4i AaHOro fociArKeHHs BUABNEHO, LLLO 3arasibHa KifbKicTb piBHiB IL-13
3HAYHO NiABULLYETbCA NPW BiAOINOBAHHI B KNIHIYHUX YyMOBaX. Pe3ynbTaTi AOCNIAKEHHA HE MOKa3aau CyTTEBOI pis-
HUUi B piBHAX IL-10 go Ta nicns npoueaypw BiAbiNOBaHHA, WO BKA3YE Ha BiACYTHICTb OyAb-aKOi NpoTU3anasibHOi
BiZMOBIi/i HA 3aCTOCYBaHHA Pi3HUX CUCTEM BiAbiNtOBaHHA.

BucHogKu. BigbintoBaHHS i3 CBiT10BOIO aKTMBALLiED HEraTUBHO BM/IMBAE Ha 340pPOB’A ACEH, MPO WO CBig4aThb
3MiHM CMiBBIAHOLWEHHS NPOTU3anasbHUX i Npo3anasbHUX LMTOKIHIB B 6iK NepeBaKaHHA PiBHS Npo3anasbHOro Uu-
TOKiHy IL-1B 6e3 byab-AKMX 3MiH y pPiBHAX NpoTM3ananbHoro IL-10.

KntouoBsi cnoBa: cTomatosioris, BigbintoBaHHsA 3y6iB, LMTOKIHK, iIHTEp/IENKiH, ACHA, 3ana/ibHWUI NpoLec.

ANALYSIS OF THE INFLUENCE OF THE TEETH WHITENING PROCEDURE ON THE GUM AND CYTOKINE PROFILE
OF ORAL FLUID (LITERATURE REVIEW)

Bozhik S. S., Hasyuk N. V., Radchuk V. B.

Abstract. A healthy and snow-white smile is an integral part of social relations in modern conditions. The teeth
whitening procedure is one of the leading among the range of dental services provided. The choice of the most
effective method of teeth whitening depends on the nature of the discoloration. Although there are generally
positive results regarding the whitening capacity of home whitening products and whitening in clinical settings,
there are still doubts about their effects on periodontal tissues. In this regard, the issue of the mechanism of the
effect of whitening components on the state of periodontal tissues and dental health in general requires further
study.

Aim. Characterization of the reaction of the tissues of the oral cavity to the teeth whitening procedure based on
the results of the analysis of medical scientific literature based on the databases Scopus, Web of Science, MedlLine,
PubMed, NCBI for the last 10 years.

Main part. The result of whitening depends on the minimization of complications in the oral cavity after the
whitening procedure and the clinically predicted result. The main side effect of the vital bleaching procedure is
tooth hyperesthesia. Long-term use of mouthguards for home whitening can cause recession due to trauma to the
marginal gums. In patients with gingival recession or non-carious defects in the cervical area, the bleaching agent
can penetrate the dentinal tubules and cause pulp necrosis. Studies evaluating the effect of carbamide peroxide on
gingival structures indicate that carbamide peroxide causes increased proliferative activity in the basal and parabasal
layers of the gingival epithelium, which leads to a change in tissue morphology. Clinical indicators, in particular
gingival fluid, are of great importance in assessing the state of periodontal tissues, being the most sensitive method
of assessing gingival inflammation. Cytokines, which regulate the local and systemic, immune and inflammatory
response, are such a studied indicator. Interleukin-1 beta (IL-1B) is a pro-inflammatory multifunctional cytokine,
participates in the immune response, is present and increased in tissues and gingival fluid in periodontal diseases.
Interleukin-10 (IL-10) is anti-inflammatory, secreted by T-lymphocytes, monocytes, keratinocytes, and activated B
cells and can exert regulatory effects on macrophages, neutrophils, natural killer cells, B cells, and mast cells. The
secretion of IL-1, IL-6, TNFa, and IL-8 is blocked by IL-10, which can simultaneously regulate the humoral immune
response by suppressing T-cell functions and stimulating B-cell differentiation. During the typical course of the
inflammatory process in the periodontium, the total amount of IL-1B in the gingival fluid increases. In the future,
their titer decreases due to the activation of IL-10. In the course of this study, it was found that the total number
of levels of IL-1B significantly increases during bleaching in clinical conditions. The results of the study showed no
significant difference in IL-10 levels before and after the bleaching procedure, indicating the absence of any anti-
inflammatory response to the application of the different bleaching systems.

Conclusions. Bleaching with light activation has a negative effect on gingival health, as evidenced by changes in
the ratio of anti-inflammatory and pro-inflammatory cytokines towards a predominance of the pro-inflammatory
cytokine IL-1B without any changes in the levels of anti-inflammatory IL-10.

Key words: dentistry, teeth whitening, cytokines, interleukin, gums, inflammatory process.
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Lyakhovskyi V. I., Shepitko V. I., Osipov O. S., Drabovskiy V. S.,
Suprunenko S. M., Bilash S. M., Yeroshenko G. A.

ACTUAL METHODS OF EXPERIMENTAL MODELING OF PERITONITIS:
OVERVIEW AND PERSPECTIVES

Poltava State Medical University (Poltava, Ukraine)
s.bilash@pdmu.edu.ua

Peritonitis is an inflammation of the peritoneum that has a phased course, accompanied by paresis of the small
or large intestine, endogenous intoxication and homeostasis disorders, and as a result, the occurrence of leading
syndromes: systemic inflammatory response, endothelial dysfunction, enteric insufficiency and intra-abdominal hy-
pertension. It is a formidable disease of the abdominal cavity, which remains one of the most pressing problems of
abdominal surgery, with a mortality rate of 27% and with the progression of the disease and the development of
septic shock and multiple organ failure, it can reach 90%. Therefore, the purpose of any experimental study is to
develop and test methods for a standardised model of peritonitis that is as similar as possible to human peritonitis,
to further study the mechanisms of its development and to evaluate the effectiveness of its treatment. Therefore,
our work aimed to analyse and summarise the existing literature data on experimental models of peritonitis. Experi-
mental modelling of aseptic and septic peritoneal inflammation is an important area of modern research, as it allows
for a deeper understanding of the pathophysiological mechanisms of this complex disease. Despite the presence of
certain shortcomings in various models, their use significantly contributes to the development of effective therapeu-
tic and surgical treatments and reveals a more detailed understanding of the morphological manifestations of this
pathology. Further development and improvement of peritonitis models are critical for creating pathogenetically

based approaches to treating peritonitis in humans.

Key words: peritonitis, aseptic inflammation, experimental simulation of septic peritonitis, peritoneum, cecum,

greater omentum.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work of the
Department of Anatomy with Clinical Anatomy and Oper-
ative Surgery: “Pathogenetic mechanisms of post-stress
disorders under conditions of exogenous influences and
wartime factors and the search for methods of their cor-
rection.” State registration number 0124U003313.

Introduction.

The relevance of the review of modern methods of
peritonitis modelling is due to the need to summarise
the available knowledge, identify the advantages and
disadvantages of existing models, and identify promis-
ing areas for further research. Peritonitis is a formidable
disease of the abdominal cavity, which remains one of
the most pressing problems of abdominal surgery, with
a mortality rate of 27%. With the progression of the dis-
ease and the development of septic shock and multiple
organ failure, it can reach 90%. German surgeon H. We-
gner in the nineteenth century said, “l and my genera-
tion were brought up in fear of God and peritonitis”. A
hundred years later, surgeons added this statement, “...
the fear of God has passed, but the fear of peritonitis has
remained” [1-5].

According to the etiological structure, peritonitis is
usually divided into primary, secondary and tertiary. Pri-
mary or spontaneous bacterial peritonitis occurs with-
out damage to the integrity of the abdominal organs. It
is not accompanied by the entry of the contents of the
hollow organs into the abdominal cavity. It is caused by
microorganisms originating from the extra-abdominal
cavity, usually Streptococcus group A in women, pene-
trating the peritoneal cavity through the genital tract. In
patients undergoing peritoneal dialysis, Staphylococcus
aureus can enter through the catheter, causing primary
peritonitis. Secondary peritonitis is the most common
form of intra-abdominal infection, which occurs due to
perforation and or destruction of the peritoneal cavity
organs. It is usually characterised by aerobic or anaero-
bic polymicrobial contamination of the peritoneal cavi-
ty. Tertiary peritonitis or peritonitis without a manifest
source of infection usually develops in the postoperative
period in patients who have undergone extreme or crit-
ical situations in which there is a marked suppression of
immune defence mechanisms and the presence of mul-
tiple organ failure [4-13].

The etiopathogenesis of peritonitis directly depends
on the level of damage to the gastrointestinal tract and,
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