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 ABSTRACT 

Statement of the Problem: Aloe vera gel contains various components with anti-

biotic and anti-inflammatory characteristics, which may have potential advantages 

to treat periodontal diseases.  

Purpose: The aim of this study was to evaluate the effects of local application of 

aloe vera gel as an adjunct to scaling and root planning in the treatment of patients 

with chronic periodontitis. 

Materials and Method: This single-blind clinical trial, performed in a split mouth 

design, was conducted on 20 patients with moderate to severe chronic periodonti-

tis. Following a baseline examination at first day which included the assessments 

of plaque index (PI), gingival index (GI), and probing depth (PD); patients ran-

domly received either SRP in one quadrant (control group), or SRP combined with 

aloe vera gel in another quadrant (experimental group). All cases were examined 

again, assessing PI, GI, and PD at 30
th

 and 60
th

 day.  

Results: There was no significant difference in PI in the three stages between con-

trol and experimental groups. In all patients, there was a significant improvement 

in the three stages in GI and PD for both quadrants treated only with SRP or com-

bination of SRP and aloe vera. However, experimental group presented significant-

ly lower GI (p= 0.0001) and PD (p= 0.009) than the control group at the end of 

study period. 

Conclusion: This study revealed that local application of aloe vera gel could be 

considered as an adjunctive treatment with scaling and root planning for chronic 

periodontitis. 
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Introduction 

Periodontal problems, the most common inflammatory 

disease, result from the interaction between invasion of 

biofilm microorganisms and periodontal immune re-

sponse in a susceptible host. [1-3] Gingivitis as the 

early stage of this disease may turn into more severe 

periodontitis characterized by pocket formation, alveo-

lar bone destruction, and loss of clinical attachment 

level. [1]  

The first treatment goal in periodontal disease is  

changing or removing microbial origin and risk factors 

to prevent disease progression and maintain periodon-

tal tissue health. [2] Then, the recurrence of the disease 

must be prevented and finally, restructuring and reor-

ganizing attachment has to be done. [2] 

Periodontal diseases are treated by the means of 

surgical or non-surgical methods. [4] The first non-

surgical treatment is the mechanical debridement of 
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the tooth surface with scaling and root planning (SRP). 

[4] Non-surgical SRP remove bacterial plaque and 

calculus from supra gingival and sub gingival areas, 

can cause restoration and preservation of periodontal 

health. [4-5] However, in some cases with deep perio-

dontal pocket or in areas of furcation involvements, 

mechanical treatment is not effective. [6-9] Due to the 

access restrictions of deep sub-gingival areas, some 

pathogens such as Actinobacillus actinomycetemcomi-

tans, Porphyromonas gingivalis, Prevotella Interme-

dia, Bacteroides forsytus, peptostreptococci micros 

cannot be eradicated and consequently increase the 

risk of treatment failure. [6-9] Surgical intervention is 

necessary if non-surgical treatments could not reduce 

the pocket depth. [2] Periodontists can perform SRP in 

difficult access areas by harvesting inflamed tissue 

during surgery. This procedure removes bacterial con-

centrations and could reduce alveolar bone destruction 

around the infected area and then reconstruct and re-

duce pocket depth. [2-3] If necessary, other treatments 

such as bone graft, bone reconstruction and soft tissue 

graft can be done to reduce bone and gingival reces-

sion. [2-4] Since bacterial products, immunological 

and inflammatory factors are involved in the patho-

genesis of periodontal disease, some products as ad-

junctive therapy can be used to help the healing pro-

cess or controlling bacterial infection, and they can 

overcome the disadvantages of mechanical methods of 

plaque control. [2, 9-11] A variety of non-chemical 

alternative products such as lasers, [12] topical and 

systemic antibiotics like azithromycin [13] and clar-

ithromycin, [14] and chemicals such as hyaluronic 

acid, [15] antiseptic and anti-inflammatory agents with 

positive effects on immune system [12, 16] are report-

ed to be beneficial. [10] Due to the fewer side effects 

of medicinal herbs, some studies showed green tea, 

Cordiaverbenacea (a native plant of Brazil coasts) and 

Mikanialaevigata, per se or in combination with SRP, 

can be beneficial in periodontitis treatment. [17-22] 

Aloe vera is a cactus-like plant of Liliaceae family 

with about 360 species containing 75 active ingredi-

ents such as vitamins, enzymes, minerals, sugars, lig-

nins, saponins, salicylic acids, and amino acids. [23] 

Aloe vera medicinal effect in vitro or on animal mod-

els has shown to have anti-inflammatory, anti-arthritic 

and anti-bacterial effects. [23-24] 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. 

[23-27] There are some published studies that reported 

the use of aloe vera in dentistry for various purposes 

such as disinfecting dental unit water network, [28] 

gutta-percha sterilization, [29] antiseptic effect on 

candida albicans, [30] aphthous stomatitis treatment, 

[31] as an ingredient in toothpastes [32-33] and 

mouthwash, [23-34] and for gingivitis treatment.  

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. [35] 

Thus, this study intended to clinically evaluate the 

effects of local application of aloe vera gel as an ad-

junct to SRP in patients with chronic periodontitis in 

the form of a single-blind, split-mouth trial and ulti-

mately, observe the possibility of using aloe vera gel 

or its extract as an adjunctive therapy to improve the 

mechanical treatment of periodontal disease. 

 

Materials and Method 

This split-mouth, single-blind clinical trial was con-

ducted in the city of Rasht, Iran, under the supervision 

of Committee of Research, and Ethics Committee of 

Guilan University of Medical Sciences. Populations of 

the study were the patients referring to the periodon-

tology department of dental school of Guilan Universi-

ty of Medical Sciences who suffered from moderate to 

severe chronic periodontitis. Research was registered 

with the Iranian Registry of Clinical Trials (IRCT), an 

approved member World Health Organization with 

acceptance code of IRCT2015010318054N2. Sample 

size was in a group of 18 people (with 95% confidence 

interval, 90% test placing, and consideration of the 

comparative formula); finally, 20 patients with at least 

one tooth or one area in each quadrant (upper or lower 

jaw) with pocket probing depth of 4 to 5mm and posi-

tive BOP tests were chosen. As an inclusion criterion 

for the study, all patients were candidates for nonsur-

gical treatment phase. Exclusion criteria were history 

of allergy to aloe vera or its products, tobacco use, 

habits like mouth breathing or tongue trusting, endo-

dontic and periodontal combined lesions, periapical 

lesion, severe decay of teeth, partially impacted teeth, 

patients undergoing orthodontic treatment, systemic 



Ashouri Moghaddam A., et al.  J Dent Shiraz Univ Med Sci., 2017 September; 18(3): 165-172. 

167 

diseases, systemic or topical (oral) antibiotics use six 

months prior to the study, any periodontal treatment 

six months prior to the study, and pocket depth more 

than 5mm. The project was explained to the patients, 

consent forms were obtained, and participants were 

allowed to leave the study at any moment their con-

venient. 

Aloe vera gel preparation method 

Aloe vera gel used in this study was %98 aloe vera® 

gel concentration (Avivir; Denmark) and 2% normal 

saline.  

Commercial preparation method of %98 concen-

tration of aloe vera gel was washing the ripe aloe vera 

leaves thoroughly under water and cutting off their 

skin. Each leaf was cut into several pieces and seeping 

gel from the pieces were collected in a sterile container 

and stored at 4°C until the time of application. 

At first day as the baseline, before SRP, patients’ 

clinical parameters including plaque index (PI), gingi-

val index (GI) and probing depth (PD) were measured 

in two examined quadrants and four dental surfaces, 

except occlusal surface, were examined .To determine 

PI, O’Leary Index (1972) and to measure GI, Loe & 

Sillness index (1963) were employed. For each of 4 

sections of surrounding soft tissues of teeth, a score of 

0 to 3 was assigned to measure GI. If this number was 

1 or less, it indicated a mild gingivitis, 1.1 to 2 indicat-

ed a moderate gingivitis, and finally, 2.1 and more was 

considered as severe gingivitis. PD was measured from 

the gingival margin to the bottom of periodontal pock-

et using William’s probe, with an accuracy of 0.5mm, 

at 6 levels of mesiobuccal, distobuccal, mesiolingual, 

distolingual, midbuccal and midlingual. Then, the PD 

mean was calculated. 

Then, SRP was performed for all teeth, and all 

patients were instructed not to change their oral health 

habits, and to use the Signal
®
Family Protection tooth-

paste (Unilever; Slovakia) and not to use any other 

chemical adjunctive hygiene agents.  

Mouth area was divided into two quadrants of 

case and control by using a randomized block for each 

patient. In the case quadrant, SRP treatment was per-

formed routinely. Then, aloe vera gel was injected into 

the periodontal pocket by means of an insulin syringe 

inserted up to the base of the pocket until the space 

was filled and the gel leaked out of the gingival mar-

gin. In the control quadrant, entire process was done 

similar to the other group, but the aloe vera gel was 

replaced by distilled water. Then, for a longer lasting 

effect of aloe vera gel, the treated area and the contra-

lateral area were dressed for 24 hours. 

Clinical parameters of PI, GI, and PD were 

measured again on 30th and 60th days after initial 

treatment. Gel application was carried out by a dentist 

and measuring process was performed by another den-

tist 1 and 2 months after the treatment by a single-

blind intra-calibration method. Intra-examiner reliabil-

ity was done by choosing 5 randomized patients, and 

measurement of PI, GI, and PD within a week; then 

reliability measured by kappa. Demographic infor-

mation (such as age and gender) and the findings of 

the clinical examination were recorded in a pre-

prepared form. Statistical analysis was performed us-

ing SPSS version 19. Changes in PI, GI, and PD in 

each quadrant between 30 and 60 days were compared 

to the baseline using ANOVA repeated measure test. 

The differences of PI, GI, and PD between case and 

control quadrants were analyzed using Independent t-

test at any point in time on days 30 and 60 .Statistical 

significance level was set as p < 0.05. At the end, 

Kolmogorov-Smirnov test was employed to evaluate 

the variables normality. 

 

Results 

Statistical tests showed no significant differences be-

tween PI of case and control groups at three study 

times after gel application on periodontal pocket (p= 

0.244), while there was a statistically significant dif-

ference between GI and PD of case and control groups 

at three study times after gel placement on periodontal 

pocket (p= 0.001 and p= 0.026). 

Table 1 shows in the case group per se, there was 

a statistically significant difference between the per-

centage of PI in the first day compared to one month 

after using aloe vera gel and also between the first day 

compared to two months after the consumption (p= 

0.000 and p= 0.005).However, compared to the per-

centage of PI one and two months afterwards, there 

was no statistically significant difference (p= 0.108). 

Table 2 shows in the control group per se, there was a 

statistically significant difference between the percent-

age of PI at first (first day) compared to one and two   
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Table 1: Pairwise comparison of PI, GI and PD in case group 
 

  Mean differences 
CI 95% 

p Value 
Lower limit Upper limit 

PI 
Baseline (first day) 

After 1month 20.02 5.005 35.26 0.005 

After 2months 33.07 18.067 48.089 0.000 

After 1 month  After 2months 13.06 -1.947 28.073 0.108 

GI 
Baseline (first day) 

After 1month 0.46 0.770 0.859 0.140 

After 2months 0.91 0.514 1.296 0.000 

After one month  After 2months 0.44 0.045 0.828 0.024 

PD 
Baseline (first day) 

After 1month 0.54 0.570 1.23 0.023 

After 2months 0.99 0.513 1.47 0.000 

After one month  After 2months 0.46 -0.026 0.939 0.070 

 

month after using aloe vera gel consumption conse-

quently (p= 0.000 and p= 0.015). However, compared 

to the percentage of PI one and two months after-

wards, there was no statistically significant difference 

(p= 0.065). The comparison of PI in case and control 

groups is illustrated in Figure 1a. 

Table 1 shows in the case group per se, there was 

a statistically significant difference between the per-

centage of PI in the first day compared to one month 

after using aloe vera gel and also between the first day 

compared to two months after the consumption (p= 

0.000 and p= 0.005).However, compared to the per-

centage of PI one and two months afterwards, there 

was no statistically significant difference (p= 0.108). 

Table 2 shows in the control group per se, there was a 

statistically significant difference between the percent-

age of PI at first (first day) compared to one and two 

month after using aloe vera gel consumption conse-

quently (p= 0.000 and p= 0.015). However, compared 

to the percentage of PI one and two months after-

wards, there was no statistically significant difference 

(p= 0.065). The comparison of PI in case and control  

groups is illustrated in Figure 1a. 

Table 1 shows, in the case group per se, there 

was statistically a significant difference between the 

percentage of GI at first day compared to one month 

after using aloe vera gel and also between the baseline 

(first day) compared to two months of consumption, as 

well as the percentage of GI one and two months af-

terwards (p= 0.000, p= 0.024, and p= 0.014). Howev-

er, there was not a statistically significant difference in 

the control group per se (Table 2). The comparison of 

GI in case and control groups is illustrated in Figure 

1b. 

Table 1 shows that, in the case group per se, 

there was a statistically significant difference between 

the percentage of PD on first day compared to one 

month after using aloe vera gel (p= 0.070) and be-

tween the baseline (first day) compared to two months 

of consumption, and compared to the percentage of PI 

one and two months afterwards (p= 0.000 and 0.023). 

But, in the control group per se, (Table 2) there was no 

statistically significant difference between the percent-

age of PD in one month compared to two month after 

using aloe vera gel (p= 0.386). On the other hand, be-

tween the percentage of PD at first day compared to  
 

 
 

Figure 1a: Comparison of PI in case and control groups,  b: Comparison of GI in case and control groups,  c: Comparison of PD in 

case and control group 
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Table 2: Pairwise comparison of PI, GI and PD in control group 

 

 
Mean differences 

CI 95% 
p Value 

Lower limit Upper limit 

PI 
Baseline (first day) 

After 1 month 19.58 3.061 36.103 0.015 

After 2 months 35.39 18.867 51.911 0.00 

After 1 month After 2 months 15.81 -0.714 32.328 0.065 

GI 
Baseline (first day) 

After 1 month 0.18 -0.158 0.532 0.560 

After 2 months 0.30 -0.039 0.650 0.100 

After one month After 2 months 0.12 -0.226 0.463 .0998 

PD 
Baseline (First day) 

After 1 month 0.40 0.012 0.787 0.041 

After 2 months 0.64 0.254 1.029 0.000 

After one month After 2 months 0.24 0.145 0.629 0.386 
 

 

one month of consumption and also compared to the 

percentage of PI on first day and two months after, 

there were statistically significant differences (p= 

0.000 and p= 0.041 respectively). Comparison of PD 

in case and control groups is presented in Figure 1c. 

The differences of PI, GI, and PD between case 

and control quadrants on 30
th

 and 60
th

 days after con-

sumption were assessed using independent t-test and 

the statistical significance level of p< 0.05 was 

achieved. Figures 2a, 2b and 2c show the independent 

t-test analysis results. 

 

Discussion 

Periodontitis is a multi-factorial disturbance between 

bacterial biofilm and susceptible host. [1, 2, 4-5] SRP 

is the most common treatment plan for controlling 

inflammation in non-surgical treatment method; how-

ever, since this modality is not successful in many 

cases, the auxiliary agents are used in combination 

with SRP. [4] The effect of some non-chemical, chem-

ical, antibiotics, and herbal factors, employed as auxil 

iary agents, have been evaluated in various studies. [4, 

12-19, 36] In this study, the effects of local application 

of aloe vera gel as an adjunct to scaling and root plan-

ning in patients with chronic periodontitis were evalu-

ated and the clinical improvement, GI and PD were 

considered.  

A correct identification and evaluation of the 

number, type, depth, and development of periodontal 

pocket, is the basis for diagnosis of periodontitis. 

Moreover, assessing changes in pocket depth are of 

great importance for evaluating the severity and pro-

gress of the disease as well as effectiveness of the 

treatment methods. Beside clinical researches, pocket 

assessment is essential in daily treatment of the pa-

tients. [37]  

This research analyzed and compared the perio-

dontal index of both the case and the control groups. 

The results showed that, despite reduction of PI in 60 

days of study, there were no statistically significant 

differences. Therefore, it can be concluded that aloe 

vera gel had no effect on reducing PI, and the PI re-

duction may be due to effect of primary SRP and Haw-

thorn effect of motivating patients to brush. [1, 8] 

According to this study, clinical improvement of 

PI was observed in both case and control groups during  

 

 
 

Figure 2a: Comparison of mean PI percentage in case and control groups,  b: Comparison of mean GI percentage in case and control 

groups,  c: Comparison of mean PD percentage in case and control groups 
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 the study. Although based on the GI and PD, the case 

group showed a considerably better improvement rate 

than the control group. 

Bhat et al., [34] with similar findings in patients 

with chronic periodontitis, reported a considerable 

reduction of pocket depth in areas of aloe vera gel 

treatment combined with SRP, which was statistically 

significant. Verdi et al. [35] have also published simi-

lar results on the effectiveness of aloe vera gel in pa-

tients with chronic periodontitis. 

Aloe vera has been shown to be effective on gin-

givitis. [38] Chandrahas et al. [33] showed aloe vera 

mouthwash to be similar to chlorhexidine 0.2% in re-

covery of gingivitis. Also compared to experimental 

group (using distilled water), greatly decreased modi-

fied gingival index and bleeding index. Pradeep et al. 

[13] showed healing effects of aloe vera toothpaste on 

gingivitis and observed a reduction in gingival in-

flammation. They reported higher therapeutic effects 

compared to toothpastes without such compounds and 

similar to the ones with fluoride and triclosan. [13] 

Ajmera et al. [22] showed aloe vera, as an auxiliary 

treatment with mechanical cleaning can be a benefi-

ciary treatment for gingivitis, although, aloe vera alone 

cannot greatly heal gingivitis.  

In this study, gingival index was used to assess 

periodontal tissue status. This criterion was determined 

based on the inflammation symptoms including swell-

ing, redness, and bleeding. [22] Thus, significant re-

duction in the GI reduces inflammation markers in 

case group. 

It has been shown that aloe vera gel contains bio-

logically active compounds such as mannose-6-

phosphate, carboxypeptidase, glutathione peroxidase, 

and superoxide dismutase. [39] These compounds pos-

sess anti-inflammatory, antioxidant, and anti-bacterial 

properties and regulate the immune system and help in 

healing wounds. [40]  

Biju et al. [40] found out that glutathione peroxi-

dase and superoxide dismutase are associated with 

periodontal disease outbreak. The results of their study 

indicated an increase in the serum levels of these two 

factors after treatment of gingivitis and periodontitis. 

[40] Results of this study showed a significant reduc-

tion of PD in case group. Some parts of the improve-

ment can be attributed to oxidant-antioxidant system 

performance. Ellis et al. [39] found out that decreased 

performance of dismutase is associated with an in-

crease in probing depth. A decrease in dismutase and 

an increase in leukocytes can lead to an increase in 

active oxidizing agents, resulting in the destruction of 

the tissue. [39]  

Improvement of periodontitis is considered to be 

the result aloe vera’s effect on Matrix metalloprotein-

ase (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. [41] Kudal-

kar et al. [42] on the other hand, found out that aloe 

vera caused a reduction of the mentioned gelatinase in 

the gingival tissue samples; the results could be im-

proved by increasing aloe vera’s density. For evaluat-

ing the effect of alo vera on the MMP’s, immunologi-

cally, comprehensive study with different density of 

alo vera could be done in future.  

 

Conclusion 

According to this study, SRP combined with aloe vera 

as adjunctive therapy resulted in significant improve-

ments of severe periodontitis. Significant reduction of 

GI and PD clinical criteria explained significant effec-

tiveness of aloe vera gel on improvement of disease. 
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