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Abstract  

Introduction: Liquorice (Glycyrrhiza glabra) possesses diverse pharmacological 

properties, including antimicrobial, anti-inflammatory, antioxidant, 

hepatoprotective and neuroprotective effects. Superoxide Dismutase 2(SOD2), a key 

antioxidant enzyme, plays an important role in protecting tissues against oxidative 

stress and has been extensively studied in periodontitis, where oxidative stress 

contributes to disease progression. 

Objective: To assess the efficacy of liquorice as an adjunct to Scaling and Root 

Planing (SRP) Clinical parameters and Superoxide Dismutase 2(SOD2) levels in 

periodontitis patients were assessed 

Methodology: This randomized controlled clinical trial included 40 patients who 

were randomly allocated into two groups by the coin-toss method: Group 1 (control) 

and Group 2 (test). All patients received SRP in Group 1 and Group 2 received SRP 

and liquorice tablet. Clinical parameters like PPD, CAL and GCF samples (SOD2 

gene expression) were evaluated at base line and 2 weeks after SRP.  

Results: Statistically significant improvements in clinical and biochemical 

parameters were observed in both Groups over time. 

Conclusion: Adjunctive systemic liquorice therapy may be used as an effective 

adjunct to SRP for treating periodontitis. 
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Introduction 

Periodontitis is a chronic inflammatory disease initiated by dysbiotic microbial 

biofilms, leading to progressive destruction of the periodontal ligament, alveolar bone and supporting connective tissues. 

Despite microbial biofilms serving as the primary etiological factor, host immune-inflammatory responses substantially 

influence disease progression and severity. An exaggerated inflammatory response often results in collateral tissue destruction 

and attachment loss [1]. 

 

Oxidative stress has emerged as a pivotal factor in periodontal pathogenesis. During periodontal inflammation, activated 

polymorphonuclear neutrophils produce excessive Reactive Oxygen Species (ROS), including superoxide radicals, hydroxyl 
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radicals and hydrogen peroxide [2]. Although ROS contribute to microbial killing, uncontrolled ROS production overwhelms 

antioxidant defense systems, resulting in lipid peroxidation, DNA damage, protein oxidation and subsequent periodontal tissue 

destruction [3]. 

 

Among endogenous antioxidant systems, Superoxide Dismutase (SOD) represents the first line of defense against oxidative 

stress. SOD catalyzes the conversion of superoxide radicals into hydrogen peroxide and oxygen, thereby limiting oxidative 

injury. SOD2, the mitochondrial isoform, plays a particularly important role in maintaining mitochondrial integrity and 

regulating redox homeostasis. Alterations in SOD2 expression have been associated with inflammatory diseases, including 

periodontitis, suggesting its utility as a biomarker of oxidative stress [4]. 

 

Scaling and Root Planing (SRP) remains the gold standard treatment for periodontitis. However, conventional mechanical 

debridement may not adequately address the dysregulated host response, particularly in individuals with heightened oxidative 

stress. Consequently, host modulation therapies have gained increasing interest as adjuncts to periodontal treatment. 

 

Liquorice (Glycyrrhiza glabra) has been widely used in traditional medicine for centuries. Its principal bioactive constituents, 

including glycyrrhizin, glabridin and liquiritigenin, exhibit diverse pharmacological properties such as antimicrobial, anti-

inflammatory, antioxidant, antiviral and immunomodulatory effects. Experimental studies have demonstrated that liquorice 

suppresses inflammatory mediators, inhibits periodontal pathogens and activates antioxidant signaling pathways including 

Nuclear factor erythroid 2-related factor 2 (Nrf2) [3-5]. 

 

Although previous studies have explored liquorice mouthwashes and local drug delivery systems, limited evidence exists 

regarding the effect of systemic liquorice supplementation on antioxidant gene expression in periodontal tissues [6]. Therefore, 

the present pilot randomized controlled trial aimed to investigate the effect of adjunctive liquorice therapy on clinical periodontal 

outcomes and SOD2 gene expression following SRP. 

 

Materials and Methods 

Study Design 

This pilot, single-center, parallel-arm randomized controlled clinical trial was conducted in the Department of Periodontology 

and written informed consent was obtained from all participants before enrollment. 

 

Study Population 

Twenty patients diagnosed with generalized Stage III Grade B periodontitis according to the 2017 World Workshop classification 

were recruited. 

 

Inclusion Criteria 

Systemically healthy individuals aged 18-60 years diagnosed with generalized Stage III Grade B periodontitis, with probing 

pocket depth (PPD) ≥ 6 mm, clinical attachment loss (CAL) ≥ 5 mm and vertical bone loss ≥ 3 mm, were included in the study. 

 

Exclusion Criteria 

Smokers and tobacco users, patients who had received antibiotic or anti-inflammatory therapy within the preceding three 

months, individuals with systemic diseases affecting periodontal status, pregnant or lactating women and those with known 

hypersensitivity to liquorice preparations were excluded from the study. 

 

Randomization 

Participants were randomly allocated to two groups using a simple coin-toss randomization method. 

Group I (Control): Participants received SRP alone, whereas Group II (Test): participants received SRP followed by the 

administration of a liquorice tablet. 

 

Intervention Protocol 

All participants underwent full-mouth SRP performed by a single calibrated periodontist under local anesthesia using hand and 

ultrasonic instruments. 
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Participants in Group II additionally received: 

• Liquorice tablets  

• Dose: 250 mg  

• Frequency: Twice daily  

• Duration: 14 days  

Compliance was monitored through patient diaries and pill counts during follow-up visits. 

 

Clinical Assessment 

Clinical measurements were recorded at baseline and 2 weeks after therapy. The primary outcomes included Probing Pocket 

Depth (PPD), measured at six sites per tooth using a UNC-15 periodontal probe and Clinical Attachment Level (CAL), measured 

as the distance from the cemento-enamel junction to the base of the periodontal pocket. All clinical measurements were recorded 

by a calibrated examiner. 

 

Gingival Crevicular Fluid Collection 

GCF samples were collected from the deepest periodontal pocket in each participant. 

The collection procedure involved: 

• Isolation of the site 

• Removal of supragingival plaque 

• Gentle air drying 

• Placement of sterile periopaper strips for GCF absorption 

• Transfer of strips into sterile Eppendorf tubes containing RNA stabilization solution 

• Storage at −80°C until further processing 

 

RNA Extraction and RT-qPCR Analysis 

• Total RNA was extracted from GCF samples using a commercially available extraction kit according to the manufacturer's 

instructions 

• RNA purity and concentration were assessed spectrophotometrically 

• Complementary DNA (cDNA) synthesis was performed using reverse transcriptase reagents 

• Real-time quantitative polymerase chain reaction (RT-qPCR) was performed for quantification of SOD2 mRNA expression 

 

Target Gene 

SOD2. 

 

Housekeeping Gene 

GAPDH. 

 

Cycling Conditions 

• Initial denaturation: 95°C for 30 seconds.  

• Annealing: 60°C for 30 seconds.  

• Extension: 72°C for 30 seconds.  

• Total cycles: 40.  

• Relative gene expression was calculated using the 2^-ΔΔCt method 

 

Statistical Analysis 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS). Descriptive data were presented as mean ± 

Standard Deviation (SD). Intragroup comparisons were performed using paired t-tests, while intergroup comparisons were 

conducted using independent t-tests. A p-value < 0.05 was considered statistically significant. 

 

Results 

All 40 participants completed the study without dropouts and no adverse reactions to liquorice administration were reported. 
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Both treatment groups demonstrated significant improvements in clinical periodontal parameters following therapy. Probing 

Pocket Depth (PPD) was significantly reduced in both groups (p < 0.01), with the SRP group showing a reduction from 5.0 mm 

to 4.0 mm and the SRP + liquorice group from 4.0 mm to 3.5 mm (Table 1). Similarly, clinical attachment level (CAL) improved 

significantly in both groups (p < 0.01), decreasing from 5.0 mm to 3.0 mm in the SRP group and from 4.0 mm to 2.0 mm in the 

SRP + liquorice group, indicating greater attachment gain in the liquorice group (Table 2). RT-qPCR analysis demonstrated a 

significant increase in SOD2 gene expression following treatment. Baseline SOD2 expression increased from 7 to 8 in the SRP 

group and from 8 to 9 in the SRP + liquorice group (Table 3). Overall, the liquorice group exhibited an approximately 3.1-fold 

increase in SOD2 expression relative to baseline, whereas only minimal changes were observed in the SRP-alone group, with the 

difference being statistically significant (p < 0.001). These findings suggest that adjunctive liquorice therapy enhanced both 

clinical periodontal outcomes and antioxidant gene expression compared with SRP alone. 

 

Group Baseline PPD (mm) Post-treatment PPD (mm) 

Group I (SRP) 5 4 

Group II (SRP + Liquorice) 4 3.5 

The reductions observed were statistically significant (p < 0.01) 

Table 1: Intergroup comparison of Probing pocket depth before and after treatment. 

 

Group Baseline CAL (mm) Post-treatment CAL (mm) 

Group I (SRP) 5 3 

Group II (SRP + Liquorice) 4 2 

These differences were statistically significant (p < 0.01) 

Table 2: Intergroup comparison of Clinical attachment level before and after treatment. 

 

Group Baseline Expression Post-treatment Expression 

Group I 7 8 

Group II 8 9 

Table 3: Intergroup comparison of SOD2 expression before and after treatment. 

 

Discussion 

The present pilot randomized controlled trial evaluated the effect of adjunctive systemic liquorice therapy on clinical periodontal 

parameters and gingival antioxidant gene expression following non-surgical periodontal therapy. The addition of liquorice to 

Scaling and Root Planing (SRP) resulted in greater improvements in Probing Pocket Depth (PPD), Clinical Attachment Level 

(CAL) and SOD2 gene expression compared with SRP alone. These findings suggest that liquorice may enhance periodontal 

healing through its antimicrobial, anti-inflammatory, antioxidant and wound-healing properties. 

 

Our clinical findings are in agreement with the study by Yadav, et al., who evaluated subgingivally delivered liquorice gel as an 

adjunct to SRP in chronic periodontitis patients [7]. They reported statistically significant reductions in PPD and improvements 

in CAL after 30 days compared with placebo-treated sites. Similarly, the liquorice-treated group in our study exhibited superior 

clinical improvements compared with SRP alone. While Yadav et al. employed a local drug delivery approach and assessed 

outcomes over a longer duration, our study demonstrated that even short-term systemic administration of liquorice tablets could 

enhance early periodontal healing. This suggests that the therapeutic benefits of liquorice may not be restricted to a specific route 

of administration. 

 

The observations of the present study also corroborate the findings of Dr. Shivaprasad, et al., who reported favorable outcomes 

with subgingivally delivered liquorice as an adjunct to SRP [8]. Their study attributed these improvements to the sustained 

release characteristics of liquorice within periodontal pockets, allowing prolonged interaction with diseased tissues. In contrast, 

our study utilized systemic oral tablets and achieved significant clinical and molecular improvements within two weeks. 

Collectively, these studies indicate that liquorice possesses versatility as both a local and systemic host-modulating agent in 

periodontal therapy. 
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The anti-inflammatory effects observed in our study are further supported by the biochemical findings reported by Yadav, et al., 

[7]. Their investigation demonstrated a significant reduction in Prostaglandin E2 (PGE2) levels following liquorice gel 

application, indicating attenuation of inflammatory mediators involved in periodontal destruction. Although PGE2 was not 

assessed in the present study, the enhanced SOD2 gene expression observed in the liquorice group suggests a reduction in 

oxidative stress and inflammatory burden. Since oxidative stress and inflammation are closely interconnected, modulation of 

antioxidant pathways may indirectly suppress inflammatory mediator production. 

 

The antimicrobial potential of liquorice has also been well documented. SHK, et al., demonstrated that ethanolic extracts of 

Glycyrrhiza glabra exhibited significant inhibitory activity against major periodontal pathogens, particularly Prevotella 

intermedia [8]. These findings support the hypothesis that the improved clinical outcomes observed in the present study may 

partially result from suppression of pathogenic subgingival microorganisms. Unlike conventional antimicrobial agents such as 

chlorhexidine, liquorice offers the advantage of reduced adverse effects, including the absence of tooth staining, altered taste 

sensation and concerns regarding microbial resistance. 

 

The pharmacological effects of liquorice are attributed to several bioactive constituents. Khan, et al., emphasized that 

glycyrrhizin, glabridin, licochalcone A and other flavonoids confer dual therapeutic actions by targeting both microbial factors 

and host immune responses [9]. The current findings align with this concept of "dual functionality." The observed improvement 

in clinical outcomes accompanied by increased SOD2 expression suggests that liquorice may simultaneously reduce microbial 

challenge and enhance endogenous antioxidant defenses. 

 

Oxidative stress is increasingly recognized as a key contributor to periodontal tissue destruction. The present study specifically 

focused on SOD2, a mitochondrial antioxidant enzyme responsible for the dismutation of superoxide radicals into hydrogen 

peroxide and molecular oxygen. The approximately 3.1-fold increase in SOD2 expression observed in the liquorice group 

indicates a potential enhancement of antioxidant capacity. This observation is consistent with the findings of Petelin, et al., who 

reported that local delivery of superoxide dismutase significantly suppressed periodontal inflammation and promoted 

periodontal healing, resulting in improved clinical attachment levels and reduced probing depths [10]. While Petelin, et al., 

investigated exogenous administration of SOD, our study suggests that liquorice may exert similar therapeutic benefits by 

stimulating endogenous antioxidant pathways. 

 

Further support for the role of SOD in periodontal healing comes from the work of Karim S, et al., who demonstrated that SOD 

concentrations in gingival crevicular fluid were significantly associated with periodontal status [11]. Their study found higher 

SOD2 gene expression in gingival crevicular fluid compared with saliva and reported significant improvements in SOD 

concentrations following periodontal treatment. They also observed that SOD2 gene expression were elevated in mild to 

moderate periodontitis compared with severe disease, suggesting depletion of antioxidant reserves as disease progresses. The 

increase in SOD2 gene expression observed in our study following liquorice therapy may therefore reflect restoration of 

antioxidant defenses that had been compromised by chronic periodontal inflammation. 

 

Beyond its antioxidant and antimicrobial effects, liquorice may promote periodontal tissue repair by modulating key wound-

healing pathways. Assar, et al., reported that liquorice extract enhanced wound healing by promoting angiogenesis and collagen 

deposition through upregulation of basic Fibroblast Growth Factor (bFGF), Vascular Endothelial Growth Factor (VEGF) and 

Transforming Growth Factor-beta (TGF-β) gene expression [12]. These mechanisms may partly explain the greater CAL gains 

observed in the liquorice-treated group, as enhanced angiogenesis and collagen synthesis could support connective tissue repair 

and early periodontal healing. 

 

Another important mechanistic pathway involves the anti-inflammatory effects of liquorice on intracellular signaling cascades. 

Experimental evidence indicates that liquorice extract inhibits phosphorylation of proteins involved in macrophage signaling 

pathways and suppresses activation of Nuclear Factor-kappa B (NF-κB), a key transcription factor regulating inflammatory 

cytokine production. By attenuating NF-κB signaling, liquorice may reduce the expression of pro-inflammatory mediators such 

as interleukin-1β, tumor necrosis factor-alpha, cyclooxygenase-2 and matrix metalloproteinases. This mechanism complements 

the enhanced antioxidant response observed in our study and supports the concept that liquorice acts through multiple 

synergistic pathways to improve periodontal outcomes [13-15]. Taken together, the findings of the present study and existing 
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literature suggest that liquorice may represent a promising host-modulatory adjunct in periodontal therapy. Unlike many 

conventional agents that target a single aspect of disease pathogenesis, liquorice appears to exert a multimodal effect by 

suppressing periodontal pathogens, attenuating inflammatory signaling, enhancing endogenous antioxidant defenses and 

promoting tissue repair. These characteristics make it particularly attractive as a natural, economical and patient-friendly 

therapeutic option. 

 

The study was limited by a small sample size, short follow-up period (two weeks), lack of a placebo control and simple coin-toss 

randomization. Only SOD2 gene expression was assessed without protein-level validation, inflammatory cytokine analysis was 

not performed and the long-term sustainability of periodontal improvements could not be evaluated. 

 

Future research should include larger multicenter randomized controlled trials with longer follow-up, assessment of additional 

oxidative stress biomarkers and inflammatory mediators (IL-1β, TNF-α and MMP-8), protein-level validation of antioxidant 

pathways and the development of liquorice-based local drug delivery and nanoparticle formulations to enhance bioavailability 

and therapeutic efficacy. 

 

Conclusion  

The findings of the present study are consistent with previous literature demonstrating the antimicrobial, anti-inflammatory and 

healing properties of liquorice. Unlike earlier studies, our study additionally showed enhanced SOD2 gene expression, indicating 

a potential antioxidant mechanism. These results suggest that liquorice may serve as an effective host-modulating adjunct to 

SRP. Further large-scale studies are needed to validate these promising findings. 
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