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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Gingivitis is areversible inflammatory condition of the gingival
tissues, primarily initiated by microbial plaque accumulation.
The present study aimed to assess the therapeutic efficacy of
1% hyaluronic acid (HA) gel as an adjuvant remedy to standard
scaling and polishing procedures (SPP) in the management of
gingivitis. Twenty systemically healthy adults diagnosed with
gingivitis were randomly assigned into two parallel groups (n =
10 each). The test group received full-mouth SPP in combination
with twice-daily topical application of 1% HA gel, while the
control group underwent SPP alone. Clinical parameters,
including the Gingival Index (GI), and biochemical markers,
namely C-reactive protein (CRP) and lactate dehydrogenase
(LDH), were evaluated at baseline and post-intervention. The
adjunctive HA therapy group revealed significant improvements
in all measured outcomes, with reductions in CRP levels (from
6.68 to 2.78 mg/L), LDH activity (from 177.1 to 88.0 U/L), and
GI scores (from 1.7 to 0.2). These results suggest that adjunctive
use of 1% HA gel may be effective, non-invasive therapeutic
strategy for enhancing the clinical and biochemical resolution
of gingival inflammation.

Key words. Hyaluronic acid, gingivitis, scaling and polishing,
periodontal health, C-reactive protein, lactate dehydrogenase.

Introduction.

Gingivitis is a prevalent and reversible inflammatory condition
of the gingival tissues, clinically characterized by erythema,
edema, and bleeding upon probing. Although it is initially
confined to the gingiva, if left unmanaged, gingivitis can
progress to periodontitis—a chronic, destructive inflammatory
disease resulting in the irreversible loss of periodontal
underlying structures, comprising alveolar bone and connective
tissue linning [1]. The primary etiological factor in gingivitis
is the accumulation of bacterial plaque biofilm at the gingival
margin, underscoring the necessity of mechanical debridement
for effective management [2].

Scaling and polishing procedures (SPP) remain the cornerstone
of nonsurgical periodontal therapy. These mechanical
interventions aim to eliminate supra- and subgingival plaque
and calculus, thereby reducing microbial burden and halting
disease progression [3]. Despite their effectiveness, complete
resolution of inflammation and optimal healing is not always
achieved with mechanical debridement alone, particularly in
anatomically complex areas or in patients with suboptimal host
responses. Consequently, there is growing interest in exploring
adjunctive therapeutic agents that can enhance the outcomes of
conventional treatment modalities [4].

Hyaluronic acid (HA) has emerged as a promising adjunct
in periodontal therapy. It is a high-molecular-weight, non-
sulfated glycosaminoglycan that constitutes a major component
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of the extracellular matrix in connective tissues, including
the periodontium [5]. HA exhibits a wide range of biological
activities that are highly relevant to periodontal health. It
possesses anti-inflammatory properties through the modulation
of cytokine production and leukocyte infiltration [6], exerts
bacteriostatic effects by inhibiting bacterial adhesion and
proliferation [7], and promotes wound healing and tissue
regeneration by stimulating fibroblast activity and collagen
synthesis [8]. These attributes suggest that HA could support
accelerated resolution of inflammation and improved clinical
outcomes when used adjunctively in the management of
gingival diseases.

In addition to clinical indices, systemic biomarkers such as
C-reactive protein (CRP) and lactate dehydrogenase (LDH) offer
valuable insights into inflammatory status and tissue damage,
respectively. CRP, an acute-phase protein synthesized by the
liver, serves as a sensitive marker of systemic inflammation and
therapeutic efficacy [9]. LDH, a cytoplasmic enzyme present
in various tissues, is released during cellular injury and is
often employed to assess the extent of tissue damage [10-13].
Monitoring these biomarkers may provide a comprehensive
understanding of the biological impact of adjunctive therapies
beyond clinical resolution alone [14].

The addition of HA0.2% to daily brushing schedule or to
dental floss were resulted in improved clinical periodontal
parameters compared to baseline [15,16]. Despite the
increasing interest in HA-based interventions, high-quality
clinical evidence supporting its adjunctive use in gingivitis
remains limited. The present study was thus designed to assess
the clinical and biochemical efficacy of a 1% HA gel applied
topically in conjunction with full-mouth SPP in adult patients
with gingivitis. We hypothesized that the adjunctive use of
HA would result in greater reductions in clinical signs of
inflammation and systemic biomarkers of tissue damage when
compared to mechanical debridement alone.

Materials and Methods.

Study design: This investigation was performed as a
randomized, controlled, parallel-group clinical trial aimed at
evaluating the adjunctive effects of 1% hyaluronic acid (HA) gel
(PerioKIN, Spain) in the non-surgical management of gingivitis.
The study was conducted in accordance with the criteria listed
in the Declaration of Helsinki and applied for ethical approval
from the institutional ethics committee. Informed consent was
obtained from all participants.

Patients: A total of 20 systemically healthy patients aged
between 18 and 30 years, diagnosed with gingivitis, were
enrolled. Participants were randomly assigned to the treatment
group (n = 10), which received HA gel alongside normal care,
or the control group (n = 10), which received normal care alone.
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Inclusion criteria:

1. Diagnosis of gingivitis characterized by bleeding
on probing (BOP) in >10% of sites, with associated gingival
erythema and edema.

2. Presence of at least 20 natural teeth.

3. Good general systemic health with no conditions
affecting periodontal status.

4, No periodontal therapy in the preceding six months.

5. No known hypersensitivity to HA.

6. Non-smokers or individuals who had ceased smoking
for at least 12 months prior to enrollment.

7. Willingness to comply with study protocols and attend

all scheduled follow-up visits.

Exclusion Criteria:

1. Diagnosis of periodontitis (probing depth >4 mm and
clinical attachment loss >3 mm at multiple sites).

2. Use of systemic antibiotics or anti-inflammatory
medications within three months prior to baseline.

3. Pregnancy or lactation.

4. Immunocompromised status.

5. Current orthodontic treatment.

6. Presence of other oral inflammatory conditions (e.g.,

oral lichen planus, mucositis).

Intervention Protocol.

Baseline Assessment:

All participants underwent a full-mouth periodontal
examination at baseline. The following clinical parameters were
recorded:

Assessed using the modified Loe and Silness Index (0 =
normal gingiva Gingival Index (GI):; 1 = mild inflammation; 2
= moderate inflammation; 3 = severe inflammation) [14].

Scaling and Polishing: All participants received a single
session of full-mouth scaling and polishing performed by the
same experienced dental hygienist. Oral hygiene instructions,
including proper toothbrushing and interdental cleaning
techniques, were reinforced for all patients.

Hyaluronic Acid Gel Application (Treatment Group Only):
Immediately following scaling and polishing, participants in
the treatment group received a topical application of 1% HA
gel (twice daily). The gel was applied to the gingival sulcus
and marginal gingiva of all teeth using a blunt-ended syringe
or cotton swab, ensuring consistent coverage. Patients were
instructed not to rinse, eat, or drink for at least 30 minutes post-
application.

Outcome Measures and Follow-up: Participants were
re-evaluated along two months after the intervention. The
following clinical and biochemical parameters were measured:

1. GI: To assess gingival inflammation.

2. Serum CRP: Using kit supplied by Biolabo (France), based
on manufacturer instructions the serum samples were used for
measurement based on Nephlometry Immunoassay Method.

3. Serum LDH: Using kit supplied by Hipro Biotechnology
(USA), based on manufacturer instructions the serum samples
were used for measurement of LDH based on colorimetric
enzymatic analysis.
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Statistical Analysis: Results were analyzed using SPSS-IBM
(V26.0 USA). data expressed as mean + standard deviation
(SD). Paired t-test was used to assess within-group changes. A
p-value < 0.05 was considered statistically significant.

Results.

All 20 participants completed the study with no reported
adverse events. Significant improvements were observed in the
treatment group compared to control group across all clinical
and biochemical parameters (Figure 1).

LDH levels in the treatment group showed a significant
decrease in LDH (177.3 + 43.2 U/L to 68.5 + 54.1 U/L, p <
0.001), while the control group showed a non-significant
increase in LDH (137.3 + 33.5 U/L to 1452 £ 57.8 U/L, p =
0.12) (Figure 2).

CRP in treatment group showed a significant decrease in CRP
(6.7 £ 3.8 mg/L to 2.6 £ 2.4 mg/L, p = 0.002). Control group
also showed a significant decrease in CRP (4.6 = 1.8 mg/L to 2.7
+ 2.6 mg/L, p =0.03) (Figure 3).

GI scores in HA-treated group revealed a significant decrease
in GI scores (1.9 to 0.2, p = 0.001). The control group also
revealed significant improvement in GI scores (1.6 to 0.7, p =
0.04) (Figure 4).

Relative percentage change in mean LDH, CRP, and GI scores
for the HA-treated group (n=10) and the control group (n=10)
after the intervention period compared to baseline. Positive
values denote reduction/improvement, while negative values
denote an increase. treatment group showed a 61.3% reduction
in LDH, a 61.2% reduction in CRP, and an 89.5% reduction in
GI scores. Control group showed a 5.7% increase in LDH, a
41.3% reduction in CRP, and a 56.3% reduction in GI scores.

Discussion.

This randomized controlled clinical trial provides compelling
evidence supporting the adjuvant remedies use of 1%
hyaluronic acid (HA) gel in the non-surgical management of
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Figure 1. A representative images for the patients enrolled in the
present study before and after the use of hyaluronic acid (HA).
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Figure 2. The levels of serum LDH enzyme in hyaluronic acid-treated
versus control group. The histogram bar represent mean and standard
deviation. *** indicate significant differences at p value less than
0.001 as compared to baseline using paired t-test. HA=hyaluronic
acid, LDH=lactate dehydrogenase.
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Figure 3. The levels of serum CRP in hyaluronic acid-treated versus
control group. The histogram bar represent mean and standard
deviation. ** indicate significant differences at p value less than 0.002
as compared to baseline using paired t-test, # indicate significant
differences at p value less than 0.03 as compared to baseline using
paired t-test. HA=hyaluronic acid, CRP=c-reactive protein.

gingivitis. The findings demonstrate that the application of HA
following conventional scaling and polishing (SPP) results in
significantly greater reductions in gingival inflammation and
more pronounced improvements in clinical gingival parameters
compared to SPP alone over a two-month period [15,16].

Hyaluronic acid, a naturally occurring glycosaminoglycan
found in connective tissues—including the gingiva—plays
a multifaceted role in maintaining oral health due to its
intrinsic anti-inflammatory, antimicrobial, and wound-healing
properties. Its presence in periodontal tissues contributes to
hydration, structural integrity, and cellular signalling crucial for
tissue regeneration and inflammation resolution [17,18].
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Figure 4. The scores of gingival index in hyaluronic acid-treated
versus control group. The histogram bar represent mean and standard
deviation. *** indicate significant differences at p value less than
0.001 as compared to baseline using paired t-test, #indicate significant
differences at p value less than 0.04 as compared to baseline using
paired t-test. HA=hyaluronic acid, GI=gingival index.

The observed improvements in gingival health in the HA-
treated group are consistent with the bioactive properties of
HA. HA promotes gingival healing by stimulating fibroblast
proliferation, enhancing collagen synthesis, and accelerating
re-epithelialization. Its anti-inflammatory effects are mediated
through its interaction with CD44 receptors on immune cells,
which leads to suppression of pro-inflammatory cytokines,
thereby reducing leukocyte migration [19-21]. Furthermore,
HA'’s viscoelasticity and moisture-retention capacity support the
formation of a hydrated extracellular matrix conducive to tissue
remodelling and repair. This not only improves the clinical
appearance of the gingiva but also enhances functional healing,
particularly in inflammatory conditions such as gingivitis [22-
24].

The therapeutic application of HA in periodontal therapy has
also demonstrated favorable modulation of biochemical markers
such as LDH and CRP. Elevated LDH levels are indicative of
cellular damage and metabolic stress in periodontal tissues, while
CRP is a systemic marker of inflammation commonly elevated
in patients with chronic gingival and periodontal disease. The
present findings align with previous studies indicating that
topical or subgingival application of HA gel can significantly
reduce LDH and CRP levels, reflecting both local tissue healing
and a potential attenuation of systemic inflammatory burden
[25,26].

The adjunctive use of 1% HA gel offers several clinical
advantages in the management of gingivitis by; Enhanced
Wound Healing: Through stimulation of fibroblast activity and
collagen deposition, HA accelerates the regenerative processes
essential for gingival tissue repair [27,28]. Reduction of
Inflammation: HA downregulates key inflammatory pathways,
thereby mitigating tissue destruction and promoting symptom



resolution [29,30]. Improved Biochemical Profiles: Decreases
in LDH and CRP suggest a reduction in both localized tissue
damage and systemic inflammation, respectively. Supportive
Antimicrobial Function: HA exhibits moderate antibacterial
effects, contributing to a reduced microbial burden and healthier
oral biofilm dynamics [31-34].

Despite the promising outcomes, certain limitations must be
acknowledged. Firstly, the sample size was limited (n=10 per
group), which restricts the generalizability of the findings and
underscores the need for larger, multicenter trials. Secondly, the
follow-up duration of two months may not capture the long-term
effects of HA on periodontal health, particularly with respect to
recurrence of inflammation or sustained biomarker modulation.
Additionally, while examiner blinding was maintained,
complete blinding of participants and the operator applying
the gel was not feasible, potentially introducing performance
or detection bias. The study also utilized a single application
of HA gel; thus, future research should evaluate the effects
of multiple applications, varying frequencies, and different
molecular weights or formulations of HA for optimizing clinical
outcomes.

Conclusion.

This study reinforces the therapeutic value of HA as an adjunct
in non-surgical periodontal therapy. By reducing inflammation,
enhancing tissue regeneration, and modulating relevant
biochemical markers, HA may serve as a promising adjunct
agent in the management of gingivitis. Further studies with
larger populations, longer follow-ups, and detailed analyses of
HA formulations are warranted to refine its clinical application
and broaden its integration into periodontal protocols.
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