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ABSTRACT 

INTRODUCTION:  

Recent interest and advances in the field of alternative medicine has promoted the use of various herbal and natural products for 

multiple uses in the field of medicine. Aloe vera is one such product exhibiting multiple benefits and has gained considerable 

importance in clinical research. This clinical study focuses on Aloe vera and highlights its property when used as a medicament in 

the periodontal pocket. 

METHODOLOGY: 

 A total number of 20 subjects were evaluated for clinical parameters like plaque index, gingival index, probing pocket depth at 

baseline, followed by scaling and root planing (SRP). Test site comprised of SRP followed by intra-pocket placement of Aloe 

vera gel, which was compared with the control site in which only SRP was done, and clinical parameters were compared between 

the two sites at one month and three months from baseline.  
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RESULTS: 

 Results exhibited encouraging findings in clinical parameters of the role of Aloe vera gel as a drug for local delivery.  

CONCLUSION: It was concluded that subgingival administration of Aloe vera gel results in improvement of periodontal 

condition and it can be safely used as an adjunct to SRP in the form of local drug delivery in the treatment of chronic 

periodontitis. 

INTRODUCTION 

              Chronic periodontitis is defined as an inflammatory disease of the supporting tissues of the teeth caused by groups of 

specific microorganisms, resulting in progressive destruction of the periodontal ligament and alveolar bone with pocket 

formation, recession or both. 

               Periodontitis is an infection of the periodontium.1 It is considered an infection because there is a bacterial etiology and 

an immune response.2 Once destruction of tissue occurs, the condition is referred to as a disease.2 Usually, the host response 

can contain subgingival bacterial challenges, and subclinical infections are resolved without any clinical manifestation of 

pathosis.3 However, if the host-parasite equilibrium becomes unbalanced, an exuberant host response can result in destruction 

of the periodontium.4  

                 Periodontitis is characterized by multifactorial etiology with pathogenic bacteria being a primary etiologic agent that 

resides subgingival area and initiates a localized inflammatory response that further leads to the destruction of tooth 

supporting tissues.5,6 The conventional treatment method of scaling and root planing (SRP) remains the “gold standard” for 

the nonsurgical management of chronic periodontitis.7   

                 Traditionally, dental practitioners have depended on mechanical debridement such as SRP in managing periodontal 

infections;8 however, it is associated with a high rate of recurrence of periodontal disease8 and may fail to reduce or eliminate 

the anaerobic infection at the base of the pocket, at inaccessible areas such as the furcation, and within the gingival tissues 

and structures inaccessible to periodontal instrumentation, e. g., sites with probing depths (PDs) >5 mm.9 

          Successful periodontal therapy depends upon dealing with the negative environmental and behavioural factors and 

elimination or reduction of pathogenic bacteria causing periodontal disease.10 Scaling root planing and surgery are aimed at 

improving clinical conditions by lowering microbiota either by physical removal of plaque or by alteration of the sub 

gingival microbiota habitat. Subgingival habitat alteration is achieved by administration of antimicrobial systemically or 

locally which directly targets sub-gingival organisms residing in the biofilm.11 

                An effective adjunct would be local drug delivery (LDD) systems, which provide controlled release of therapeutic 

agents at specific subgingival sites, thus translating into high concentrations at the target site with reduced dosage, fewer side  
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effects, fewer applications, and higher patient acceptance compared to systemic drugs.12,13  Systemic administration, though 

found to be effective in treating periodontal pockets, requires prolonged repeated administration  of a relatively high dose to 

achieve the required sulcular concentrations, thus raising the chances of pathogens developing resistance and commensal 

flora being altered, with host-expressing adverse effects such as gastric disturbances, superinfection, nausea, and vomiting.14  

             A wide range of anti-microbial agents have been evolved in recent years.  There has been a rise in the awareness and 

interest in alternative natural preparations among population; specially to avoid the rising dilemma of harmful effects caused 

by synthetic allopathic medications.15 Deployment of natural substances for use in dentistry is just gaining momentum. 

Medicinal and ayurvedic herbs are part and parcel of humans since the dawn of civilization. The screening of these herbs 

extracts and plant products for antimicrobial activity has shown that plants represent a new potential source of anti-infective 

agents.16 

                Aloe vera has been used medicinally since the last few thousand years. Aloe vera is a cactus-like plant of Liliaceae 

family with about 360 species containing 75 active ingredients such as vitamins, enzymes, minerals, sugars, lignins, 

saponins, salicylic acids, and amino acids.17 Aloe vera medicinal effect in vitro or on animal models has shown to have anti-

inflammatory, anti-arthritic and anti-bacterial effects.17,18 Furthermore, the treatment effects of aloe vera on systemic disease, 

cancers, regulation of blood glucose levels, wound and infection healing have been evaluated in some studies.17-21 There are 

some published studies that reported the use of aloe vera in dentistry for various purposes such as disinfecting dental unit 

water network,22 gutta-percha sterilization,23 antiseptic effect on candida albicans,24 aphthous stomatitis treatment,25 as an 

ingredient in toothpastes 26,27 and mouthwash,17-28 and for gingivitis treatment. 

                 The Aloe vera leaf consists of 2 different parts: central mucilaginous part and peripheral bundle sheath cells. The 

parenchymal tissue makes up the inner portion of the aloe leaves and produces a clear, thin tasteless jelly-like material called 

Aloe vera gel.29 In recent years, various cosmetic and medical products are made from the mucilaginous tissue present in the 

center of the Aloe vera leaf in the form of Aloe vera gel. 

                   Up to date, few studies on the effect of topical application of aloe vera in the periodontal pocket for periodontal 

disease treatment have been reported.30 Thus, this study intends to clinically evaluate the effects of local application of aloe 

vera gel as an adjunct to SRP in patients with chronic periodontitis in the form of a single-blind, split-mouth trial and 

ultimately, observe the possibility of using aloe vera gel or its extract as an adjunctive therapy to improve the mechanical 

treatment of periodontal disease. 
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AIM OF THE STUDY 

To evaluate the effects of   subgingival application of Aloe vera gel in the form of local drug delivery as an adjunct to 

Scaling and Root Planing on clinical parameters including plaque index(PI), gingival index(GI) and probing depth(PD) 

between baseline(at first day) and after 1 month. 

MATERIALS AND METHODOLOGY 

STUDY DESIGN: 

            It was a split mouth, randomized one month clinical study in which 40 sites from 20 subjects of both sexes with chronic 

periodontitis, with the presence of at least one tooth or one area in at least two different quadrants having  periodontal 

pockets  of 4-5 mm probing depth was selected, with age ranging from 25 to 45 years. 

For each subject, two experimental sites having 4-5 mm pocket depth in two different quadrants was chosen and 

randomly divided into two groups by flip of a coin. Group I (test group):  Randomly Designated Quadrant having atleast 

one tooth with 4-5mm PD (n=20) treated with SRP with aloe vera gel application in periodontal pocket.Group II (control 

group): Randomly Designated Quadrant having atleast one tooth with 4-5mm PD (n=20) treated with SRP only. 

   

SELECTION CRITERIA: 

 Inclusion Criteria: 

 Systemically and mentally healthy patients.  

 Patients in the age group of 25-45 years.  

 Generalized chronic periodontitis. 

 At least one tooth or one area in two different quadrant with PD 4-5mm  

 Number of remaining teeth ≥ 20 excluding third molars  

 Patients willing to give the informed consent and willing to comply with the study will be selected 

 Exclusion Criteria: 

 Patients who are allergic to aloe vera or its products. 

 History of underlying systemic disease. 

  History of periodontal therapy including scaling and root planing, or any subgingival therapy< 6 months prior to 

Baseline examination. 

 Patients who have taken antibiotics medication 3 months prior to study. 

 History of tobacco chewing and current or former smokers. 
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 Pregnant and lactating females. 

 Any medication affecting periodontal health. 

  

CLINICAL PROCEDURE: 

             At first day as the baseline, before SRP, patients’ clinical parameters including plaque index (PI), gingival index (GI) and 

probing depth (PD) were measured in two examined quadrants. To determine PI, Silness P and Loe H - 1967 and to measure 

GI, Loe & Sillness index - 1963 was employed. PD was measured from the gingival margin to the bottom of periodontal 

pocket using UNC-15 probe, at 6 levels of mesiobuccal, distobuccal, mesiolingual, distolingual, midbuccal and midlingual. 

Then, the PD mean was calculated. Then phase I therapy was carried out in all the quadrants. Next, mouth area was divided 

into two quadrants of test and control by flip of a coin. The Aloe vera gel was injected into the pockets with a syringe with 

blunt needle around the selected teeth in the treatment test sites. The pockets were filled until the materials will be detected at 

the gingival margin. To ensure that the Aloe vera gel was stay long enough to be effective in the pocket, a periodontal 

dressing (Coe pak) was placed over the treated sites.  

The control site was received only scaling and root planing. All the individuals were given instructions for proper oral 

hygiene maintenance and brushing technique after procedure and patients were recalled after 1 month for the follow up. At 

follow up appointment all the before mentioned clinical were recorded. 

 

 

 

Fig 1: Pre-operative clinical photograph 
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Fig 2: Pre-operative probing depth 

 

 

Fig 3: Aloe vera gel application at test site 
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Fig 4: Perio pack given 

 

 

Fig 5: Post-operative clinical photograph 
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Fig 6: Post-operative probing depth 

 

STATISTICAL ANALYSIS  

The results were subjected to statistical analysis. Data was analyzed using SPSS version 23. Descriptive statistics, Paired 

T test for intragroup Pre and post comparison, Independent t test for intergroup comparison were carried out. 

 

RESULTS 

The results are mentioned in graphs 1-4 & Tables 1-4. 

 

Graph 1: Mean values of plaque index at baseline & after 1 month 
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Graph 2: Mean values of gingival index at baseline & after 1 month 

 

 

Graph 3: Pre and Post comparison of PPD in both groups 
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Graph 4: intergroup comparison of PPD 

Table 1: Comparison of Plaque index (Baseline – 1 month) (Paired T test) 

Duration Mean N Std. 

Deviation 

Std. 

Error 

Mean 

Mean 

Difference 

t value P value 

Baseline 2.13 20 .36 .08 0.883 10.825 <0.001** 

1 month 1.25 20 .21 .05 

             **-Highly Significant (p<0.001) 

The above table shows the comparison of mean plaque index score at baseline and at 3 months. There is statistically 

significant reduction in the mean plaque index scores at 1 month (p<0.001) 

 

Table 2: Comparison of Gingival index (Baseline – 1 month) (Paired T test) 

Duration Mean N Std. 

Deviation 

Std. 

Error 

Mean 

Mean 

Difference 

t value P value 

Baseline 1.61 20 .33 .07 0.557 7.952 <0.001** 

1 month 1.06 20 .07 .02 

            **-Highly significant (p<0.001) 

The above table shows the comparison of mean gingival index score at baseline and at 3 months. There is statistically 

significant reduction in the mean gingival index scores at 1 month (p<0.001) 
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Table 3: Intragroup comparison of Periodontal Probing Depth (Baseline-1 month) (Paired t test) 

Group Duration Mean N Std. 

Deviation 

Std. 

Error 

Mean 

Mean 

Difference 

t value P value 

Test Baseline 5.36 20 1.52 0.34 

2.44 12.127 <0.001** 1 month 2.92 20 1.05 0.23 

Control Baseline 4.89 20 1.75 0.39 

1.636 8.768 <0.001** 1 month 3.25 20 1.08 0.24 

                 **-Highly significant (p<0.001) 

The above table shows the comparison of mean periodontal probing depth at baseline and at 3 months in both the groups. 

There is statistically significant reduction in the mean periodontal probing depth at 1 month (p<0.001) in both the groups 

 

Table 4: Intergroup comparison of PPD (Independent T test) 

Duration Group N Mean Std. 

Deviation 

Std. 

Error 

Mean 

Mean 

Difference 

t value P value 

Baseline Test 20 5.36 1.52 0.34 

0.473 0.913 

0.367 

NS Control 20 4.89 1.75 0.39 

1 month Test 20 2.92 1.05 0.23 

-0.334 -0.993 

0.327 

NS Control 20 3.25 1.08 0.24 

Change Test 20 2.40 0.91 0.20 

0.76 2.794 0.009* Control 20 1.64 0.83 0.19 

           NS- Not significant difference (p>0.05), *-Statistically significant (p<0.05) 

 

There is statistically significant difference in the periodontal probing depth in both the groups at the change from baseline – 1 

month (p<0.05) which indicates that aloevera can be used as an adjunct to SRP. Though there is change in both groups, there is 

statistically significant difference between the change in test group when compared with control group. So Aloevera can be used 

as an adjuvant to SRP 

 

DISCUSSION 

The periodontal pocket because of the natural anatomy of tooth represents the ideal niche for local drug delivery 

systems. The local application has various added benefits over systemic application including less chance of bacterial 

resistance development, fewer adverse drug reactions and better patient compliance. Addition to that higher concentration of 

therapeutic agents can obtained at desired target site. The era of naturotherapies is rising day by day as there are various side 

effects of allopathic medications used for periodontal disease.33 
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In the present study Aloe vera gel is used as local drug delivery agent. The result has shown significant decrease in 

plaque index which can be attributed to antibacterial properties of Aloe vera. Hegger et al35 showed antibacterial properties of 

aloe vera against various periodontal pathogen including p.gingivalis and capnocytophaga spp.  

 

The result has also shown significant reduction in gingival index, which can be attributed to its anti-inflammatory, 

antibacterial & wound-healing properties. Aloe vera has numerous anti-inflammatory agents. Rocio Bautsta36 studied the 

anti-prostaglandin synthesis properties of aloe vera gel which is because of its carboxypeptidase’s inhibitory action on 

oxidation of arachidonic acid and subsequent less prostaglandin accumulation. Aloe vera also contains salicylate magnesium 

lactate decarboxylase, which is works at mast cell by preventing the conversion of histidine to histamine.37 Fujita et al38 

stated that aloe vera also having analgesic effect as inactivation of bradykinin by carboxypeptidase in Aloe vera relieves pain. 

Thus Aloe vera is shown to provide relief in swelling, bleeding gums and act as an antiseptic for periodontal therapy. 

Davis39 stated that improved wound healing with Aloe vera was due to increased vascular supply; increased oxygenation, 

which stimulates fibroblast activity and collagen synthesis. Yagi40 stated that the glycoprotein present in aloe vera has cell 

proliferation effect which also improves healing. Aloe vera also contains vitamins A, C, E, B12, folic acid. Vitamin C, which 

is involved in collagen synthesis, increases concentration of oxygen at the wound site because of dilation of blood vessels. 

Aloe vera penetrates and dilates capillaries going to an injured site, which improves healing. 

 

This research analyzed and compared the probing pocket depth (PPD) of both the case and the control groups. The 

results showed that, despite reduction of PPD in 1month of study. Therefore, it can be concluded that aloe vera gel could 

have effect on reducing PPD which indicates that aloe vera can be used as an adjunct to SRP. There were no statistically 

significant differences between two groups. The study design (split Mouth study) in which saliva and GCF are contributory / 

bias factor for insignificant results and follow up for only a month may account for such results.  Further studies with 

separate individual for Test and control, more follow up period is required to be carried out. 

 

Bhat et al.28 has also studied the aloe vera gel as LDD in patients with chronic periodontitis and has shown stasistically 

significant reduction in probing pocket depth at test sites.  

 

Improvement of PPD is considered to be the result aloe vera’s effect on Matrix metalloproteinase (MMPs). Makela et 

al.41 showed that two types of gelatinase, MMP-2 and MMP-9, can be effective on tissue destruction related to periodontitis. 

While Kudalkar et al.42 found out that aloe vera application at test sites leads to reduction of both MMP-2 & 9 which 

accounts for its beneficial effects in periodontal therapy.  
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CONCLUSION 

On the basis of this study, it is concluded that SRP combined with aloe vera as adjunctive therapy results in improvement 

of periodontal condition. In the present study significant improvements of all clinical parameters have seen including plaque 

index, gingival index and probing pocket depth. So the aloe vera gel can be used safely and effectively as local drug delivery 

system in periodontal therapy. 
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