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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Gingivitis is a reversible 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 

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 Löe 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.

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 145.2 ± 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 

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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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 

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.

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].

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.
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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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