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ABSTRACT: 
INTRODUCTION: Aloe Vera (AV), is a plant widely used in pharmaceutical, medical, and cosmetic applications. It is 
known for its therapeutic benefits. The biological active components of AV include antibacterials and antioxidants. Aloe 
Vera also has anti-inflammatory and immunomodulatory effects which promote tissue regeneration. Aloe Vera gel have been 
demonstrated as an adjunctive treatment for several inflammatory diseases including periodontitis. 
OBJECTIVE: To evaluate the effect of AV gel as an adjunctive treatment to SRP in management of chronic periodontitis. 
MATERIALS AND METHODS: In a randomized, single-blinded study. Patients were divided into two groups, each 
included fifteen patients with mild to moderate chronic periodontitis having 1-4 mm attachment loss. Group 1 (test): treated 
with scaling and root planning followed by subgingival application of AV gel at day 1 and after 1 and 2 weeks, and group 2 
(control): treated with scaling and root planning only. Probing depth, clinical attachment level and gingival index were 
measured at baseline and after 3, 6 and 9 months. 
RESULTS: Compared to baseline, the two groups showed an improvement in all parameters at 9 months follow up. In AV 
gel group changes from baseline to 9 months were significantly greater compared to control group regarding reduction of PD, 
GI and CAL gain, moreover, intergroup differences were statistically significant in favor of AV group. 
CONCLUSION: according to this study results, adjunctive use of AV gel might add advantages to SRP alone in 
management of chronic periodontitis. 
KEY WORDS: Chronic Periodontitis, Aloe Vera Gel, Natural Treatment, Topical Treatment, Locally Delivered Treatment. 
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INTRODUCTION 
Periodontitis is an inflammatory disease which is 
initiated by pathogenic bacteria which causes 
periodontal destruction. It is one of the common 
diseases affecting teeth and can cause tooth loss. 
Periodontitis starts as an inflammation of gingival 
tissues which if neglected could result in progression 
of the inflammation to deeper tissues causing 
disruption of bone homeostasis. (1) 

Bacterial biofilm is the main perpetrator 
identified in periodontitis, which is thriving on tooth 
surfaces. It is thought that there are about 800 species 
of bacteria identified in the mouth(2). Host response 
decides the propagation of the disease alongside 
other factors such as genetics, dental biofilm and 

calculus, environmental variables, systemic 
conditions of the individual, and lifestyle habits. (2, 
3) 

Improving and preserving the gingival 
heath and remaining periodontal tissues are the main 
focus of periodontal therapy. It starts with reduction 
of bacterial load and correcting the local factors, 
alongside the modification of behavioral factors like 
quitting smoking and improving oral hygiene. Then 
it is followed by non-surgical periodontal therapy, 
including scaling and root planning, mouth rinses, 
using local drug delivery agents and prescribing the 
appropriate antimicrobial agents. (4) 
Pharmacological ingredients extracted from plants 
and natural microbials have been utilized since old 
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times, for treatment of different diseases, for 
example cancers , diabetes mellitus and 
atherosclerosis. Usage of phytotherapeutic agents in 
dentifrices, mouthwashs, locally delivered drugs 
have been utilized effectively in preventing and 
treating periodontal disease ages ago (5) 
.Polyphenols derived from herbs and other Herbal 
derivatives contain an assortment of ingredients 
which have anti-microbial, anti-inflammatory and 
anti-oxidative properties (6). These days there have 
been an interest in alternative natural remedies; 
especially to avoid the adverse effects that are caused 
by synthetic antimicrobials (7). Herbal drugs with its 
extended usage experience enjoy good patient 
tolerance and acceptance. They are a renewable 
source, thus ensuring sustainable supply of cheaper 
medicines which are more readily available in 
developing countries. (8) 

Aloe Vera (AV), a succulent, drought 
resisting plant, is notable for its therapeutic usages. 
It contains approximately 75 potentially active 
ingredients including: nutrients, vitamins, sugars, anti-
inflammatory substances, minerals, lignin, sterols, 
saponins, salicylic acids, amino acids and enzymes 
(9). AV have various beneficial effects which is 
accounted for, such as immune-modulatory, wound 
healing, hypoglycemic effect ,anticancer, gastro 
protective, anti-microbial and anti-inflammatory 
properties (10, 11). These properties, make AV a great 
contender for plaque control, thereby helps in 
management of gingivitis and periodontitis alongside 
the ease of accessibility, no common adverse effects, 
and its cost effectiveness. (12) 

AV extracts have exhibited the ability to 
inhibit cyclooxygenase pathway and reduce 
prostaglandin synthesis from arachidonic acid, thus 
reducing inflammation. Those extracts contain many 
vitamins such as vitamin A, C and E. Vitamin A 
maintains the integrity of epithelial cells. Vitamin C 
is thought to be involved in collagen synthesis, thus 
helps in connective tissue regeneration and plays an 
important role as it increases the oxygen 
concentration at the wound site by dilating the blood 
vessels. Vitamin E acts as an antioxidant which 
positively influence the immune system (13). 
Acemannan, which is a polysaccharide from AV, has 
been found to improve osteogenesis, minerals 
deposition and capable of increasing the mRNA 
expression of bone morphogenetic protein 2 (14). In 
his study Kudalkar et al. (15), concluded that AV 
decreased the Matrix metalloproteinase (MMP-2 and 
MMP-9) in the gingival tissue samples; thus 
inhibiting tissue destruction related to periodontitis. 
So those AV components can be attributed for the 
clinical parameters improvement of chronic 
periodontitis. 
This study aimed to assess the clinical effects of AV 
as an adjunctive treatment to scaling and root 
planning in patients with chronic periodontitis. 

The null hypothesis assumed that there is no 
difference in the improvement of periodontal clinical 
parameters between the test group and the control 
group. 
 
MATERIALS AND METHODS 
Ethical Approval  
Appropriate ethical clearance was obtained from the 
Research Ethics Committee of the Faculty of 
Dentistry, Alexandria University (IRB NO: 
00010556 -IORG0008839) where the study was 
carried out. Also, an informed consent was signed by 
the patients participating in the study.  
Sample Size Estimation 
A sample size of 15 patients per group (number of 
groups = 2) (total sample size = 30 patients) was 
the required sample as statistically significant with 
80% power and at a significance level of 95% 
(accepted α error = 0.05) (16). G. power software 
was used to calculate the sample size. (17) 

Forty two patients were screened, thirty of 
them (23 females, 7 males) were enrolled in this 
randomized, controlled, clinical trial, started at 
January 2018. Patients were recruited from the 
outpatient clinic at the department of Oral Medicine, 
Periodontology, Oral Diagnosis, and Oral Radiology, 
Faculty of Dentistry, Alexandria University. Patients 
were randomized into two groups: test and control, 
the first group (test) included 15 patients treated with 
full mouth supra-and-subgingival scaling and root 
planning (18, 19) followed by subgingival 
application of AV gel, and the second group 
(control): included 15 patients treated only with full 
mouth supra-and-subgingival scaling and root 
planning (18, 19). Allocation of cases to either 
treatment approach was conducted randomly using 
simple randomization procedures (computerized 
random numbers). (17) 
 This study was written following the CONSORT 
2010 guidelines for clinical trials and the CONSORT 
flow diagram was showed in figure 1. (20) 
Inclusion Criteria  
Patients age from 30 to 55 years. 
Both sexes was included. 
Systemically healthy individuals. 
Patients with mild to moderate chronic periodontitis 
(CAL 1-4mm) according to the American Academy of 
Periodontology classification (1999). (21) 
Exclusion Criteria 
Smoking and alcoholism. 
Patients with systemic illnesses (i.e., diabetes mellitus, 
cancer, human immunodeficiency syndrome, bone 
metabolic diseases, or disorders that compromise 
wound healing, radiation, or immunosuppressive 
therapy, conditions leads to xerostomia). 
Patients on any medication affecting the periodontium. 
Lactating, pregnant or menopausal females.   
Patients with parafunctional habits. 
Patients with poor oral hygiene.  
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Patients were selected after careful clinical 
examination, including probing depth (22), clinical 
attachment level (22) and gingival index (23). 
Clinical parameters were measured at baseline first then 
3, 6 and 9 months postoperatively. Orthopantograms 
(OPG) was performed at the first visit to exclude any 
pathology. 
Inter and intra examiner reliability: all the clinical 
measurements were taken by the same examiner 
and intra examiner reliability was calculated for 
probing depth and attachment loss with Intraclass 
correlation coefficient >0.82 indicating very good 
reliability. (24) 
Formulation of AV gel  
AV gel was prepared in the laboratories of the 
Faculty of Pharmacy, Alexandria University, guided 
by the procedures described by Velam et al (25).  

The central parenchymatous pulp was 
collected from AV leaves and the pulp was flushed 
repeatedly with water then washed with 0.1N sodium 
hydroxide (NaOH) solution, then mixed in the 
blender to obtain a juice. Using a cotton bed the 
obtained juice was pre-filtered to remove the leftover 
peel particles. Then the juice was subjected to 
repeated vacuum filtration until a clear liquid was 
obtained. 1% w/w carbopol 934 was dissolved 
uniformly till no lumps of carbopol were left. While 
dispersing the carbopol 0.5% w/w methyl paraben 
was added. A solution of 0.5 N NaOH was added 
dropwise until a gel was formed. The final gel was 
weighed and filled in dark air tight containers to 
avoid photo-oxidation. (25) 
Interventions 
Phase I therapy was performed for both groups and 
patients were instructed to follow  oral hygiene 
measures _including tooth brushing 3 times daily_, 
then scaling and root planing was performed. 
Coronoplasty was performed if needed. For test 
group the targeted area was flushed with saline to 
remove debris. Using atraumatic needle, 1cc AV gel 
was applied subgingivally. Instructions were given to 
patients not to eat, drink, rinse for an hour. Gel was 
applied at base line and after 1 and 2 weeks. (26) 
Statistical analysis 
Data analysis was performed using SPSS for 
windows version 23.0 and significance was set at p 
value < 0.05. Means and standard deviations (SD) 
were calculated, and parametric tests were used for 
normally distributed variables (age, probing depth 
and gingival index). Medians and interquartile range 
(IQR) and non-parametric tests were calculated for 
non-normally distributed variables (attachment loss). 
Percent change was calculate using the following 
equation: 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑣𝑣𝑎𝑎 9 𝑚𝑚𝑚𝑚𝑚𝑚𝑎𝑎ℎ𝑠𝑠−𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑣𝑣𝑎𝑎 𝑏𝑏𝑣𝑣𝑠𝑠𝑣𝑣𝑣𝑣𝑠𝑠𝑚𝑚𝑣𝑣

𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑣𝑣𝑎𝑎 𝑏𝑏𝑣𝑣𝑠𝑠𝑣𝑣𝑣𝑣𝑠𝑠𝑚𝑚𝑣𝑣
 × 100. 

ANOVA and t-test, or Mann-Whitney U test and 
Friedman tests were used to analyze the data 
statistically according to the variable normality, both 
followed with Bonferroni adjustment for multiple 
comparisons. 

 
Figure (1): Consort flow chart 

 

RESULTS 
All of thirty patients, split into two groups (fifteen 
each), completed the study, none of them complained 
any adverse effects or discomfort. The mean age of 
the test group was (37.0) and the control group was 
(39.58) with no significant difference between groups 
(P =0.30). 73.3% of the test group participants were 
females and 26.7% were males, while 80% of control 
group were females and 20% were males. At baseline, 
intergroup parameters values were not significantly 
different (P < 0.05). 

A statistically significant reduction in 
probing depth (PD) were found from baseline to 9 
months in both groups. Moreover, AV group showed 
more reduction in PD than control group with a 
statistically significant difference at 3, 6 and 9 
months (p < 0.05).  (Table 1/ Figure 2) 

For clinical attachment level (CAL), a 
statistically significant reduction were found in both 
groups from baseline to 9 months postoperatively. 
On intergroup comparison, CAL gain showed more 
improvement in AV group versus control group at 3, 
6 and 9 months which was statistically significant. 
(Table 2/ Figure 3) 

Table 3 showed gingival index (GI), for test 
and control groups, with reduction in mean GI from 
baseline to 9 months follow up which was 
statistically significant at p ≤ 0.05, the intergroup 
difference of mean GI index was not statistically 
significant at 3 months follow up (p=0.06), but the 
reduction in GI was higher in test group with 
statistically significant difference at 6 and 9 months 
follow up (p≤0.001). (Table 3/ Figure 4) 
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DISCUSSION 
Periodontitis is a multi-factorial disturbance in the 
homeostasis between dental bacterial biofilm and 
susceptible host (27, 28). The established treatment 
strategy of scaling and root planning is considered to 
be the “gold standard” for non-surgical treatment of 
chronic periodontitis (29).Various studies have 
evaluated the efficacy of some of chemical and non-
chemical agents like antibiotics and herbals as an 
adjunctive treatment in periodontitis management. 
(30, 31) 

The pharmacological action of AV and its 
usage in periodontal diseases have been well 
documented in literature. The subgingival delivery of 
AV gel as well as usage of mouthwashes that 
contains AV showed promising improvement in 
periodontal condition. (32, 33)  

Our study goal was to evaluate AV gel 
clinical effectiveness as an adjunct to SRP for 
treatment of patients with chronic periodontitis. AV 
gel exhibited considerable improvement in clinical 
parameters of PD, CAL gain and GI compared to SRP 
alone. 

In our study based on the PD and CAL gain 
the AV group showed a considerably better 
improvement than the control group with statistically 
significant difference at all time points. Bhat et al. 
(34) with similar findings in patients whom had 
chronic periodontitis, reported a considerable 
decrease in pocket depth in areas of AV gel 
treatment combined with SRP, which was 
statistically significant. Verdi et al. (26) had also 
published similar results on the effectiveness of AV 
gel in patients with chronic periodontitis. Another 
study by Kurian et al. (35) assessed locally-delivered 
AV gel effect on periodontitis, the adjunct 
subgingival application of AV gained superior 
results that mechanical periodontal therapy alone. 

AV, also was shown to be of a great effect 
in the management of gingivitis (36). Gingival index 
was used to consider the periodontal tissue status, 
based on the inflammation symptoms including 
swelling, redness, and bleeding (37). In the current 
study despite gingival index showed that there was 
no statistically significant difference between both 
groups at 3 months (P=0.06) but the improvement in 
GI in AV group was statistically significant 
compared to controls at 6 and 9 months (p≤0.001).  

Ajmera et al. (37) showed that AV, as an 
auxiliary treatment with mechanical cleaning can be 
a beneficiary treatment for gingivitis, although, AV 
alone showed no effect in management of gingivitis. 
Chandrahas et al. (38) made a comparison between 
the AV mouthwash and chlorhexidine 0.2% 
mouthwash which showed to be similar in recovery 
of gingivitis. Also compared to control group (using 
distilled water), it greatly decreased modified 
gingival index and bleeding index. Pradeep et al. (39) 
showed healing effects of AV toothpaste on 
gingivitis and observed a reduction in gingival 

inflammation. They reported higher therapeutic 
effects compared to toothpastes without such 
compounds and similar to the ones with fluoride and 
triclosan. (39) Pradeep et al. studied type II diabetics 
with chronic periodontitis and in his study he 
assessed the adjunctive local delivery effects of AV 
gel, there was an improvement in clinical parameters. 
Our present study results are also consistent with his 
results (40) 

 
Figure (2): Probing depth at different time points in 
the two study groups. 

 
Figure (3): Attachment loss at different time points 
in the two study groups. 

 
Figure (4): Gingival index (GI) at different time 
points in the two study group. 
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Table (1): Probing depth (mm) at different time 
points in the two study groups. 

 

Test 
(n=1
5) 

Contr
ol 
(n=1
5) 

Differe
nce 

95
% 
CI 

T-
test 
P 
value Mean ± SD 

Baseli
ne 

5.53 
± 
1.06 
a 

5.47 
± 
0.92 a 

0.07 ± 
1.49 

-
0.6
7, 
0.8
1 

0.86 

3 
month
s 

3.60 
± 
0.83 b 

4.33 
± 
0.72 b 

-0.73 ± 
1.03 

-
1.3
2, -
0.1
5 

0.02* 

6 
month
s 

2.40 
± 
0.63 

b,c 

3.47 
± 
0.64 

b,c 

-1.07 ±  
0.88 

-
1.5
4, -
0.5
9 

<0.0
01* 

9 
month
s 

2.00 
± 
0.38 c 

3.40 
± 
1.18 c 

-1.40 ± 
1.24 

-
2.0
8, -
0.7
2 

<0.0
01* 

Perce
nt 
chang
e 

-
63.32 
± 
6.81 

-
38.38 
± 
16.21 

-24.94 
± 
19.48 

-
34.
23, 
-
15.
64 

<0.0
01* 

Repea
ted 
measu
res 
ANO
VA 
p 
value 

<0.0
01* 

<0.0
01* 

 

SD: Standard deviation, CI: Confidence interval, 
*statistically significant at p value <0.05 
a,b,c different superscripted letters denote statistically 
significant differences between different time 
points in each group using Bonferroni adjustment 
for multiple pairwise comparisons 

 

 

 

Table (2): Attachment loss at different time 
points in the two study groups. 

 

Test 
(n=1
5) 

Contr
ol 
(n=1
5) 

differe
nce  

95
% 
CI 

Mann
-
Whit
ney 
P 
value 

Mean ± SD   

Baseli
ne 

4.13 
± 
0.92 a 

4.07 
± 
0.70 a 

0.07 ± 
1.16 

-
0.5
4, 
0.6
8 

0.68 

3 
month
s 

2.20 
± 
0.77 

a,b 

3.20 
± 
0.68 

a,b 

-1.00 
± 0.93 

-
1.5
4, -
0.4
6 

0.003
* 

6 
month
s 

0.80 
± 
0.56 

b,c 

2.40 
± 
0.63 

b,c 

-1.60 
± 0.74 

-
2.0
5, -
1.1
5 

<0.00
1* 

9 
month
s 

0.20 
± 
0.41 c 

1.80 
± 
1.01 c 

-1.60 
± 0.99 

-
2.1
9, -
1.0
1 

<0.00
1* 

Perce
nt 
chang
e 

-
95.11 
± 
10.53 

-
57.56 
± 
20.53 

-37.56 
± 
20.14 

-
49.
95, 
-
25.
16 

<0.00
1* 

Fried
man 
test 
p 
value 

<0.0
01* 

<0.0
01* 

 

SD: Standard deviation, IQR: Interquartile range, 
CI: Confidence interval, *statistically significant at 
p value <0.05 
a,b,c different superscripted letters denote statistically 
significant differences between different time 
points in each group using Bonferroni adjustment 
for multiple pairwise comparisons 
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Table (3): Gingival index at different time points 
in the two study groups. 

 

Test 
(n=1
5) 

Contr
ol 
(n=1
5) 

Differe
nce 

95
% 
CI 

T-
test 
P 
value Mean ± SD 

Baseli
ne 

2.05 
± 
0.54 a 

1.93 
± 
0.59 a 

0.12 ± 
1.00 

-
0.3
0, 
0.5
4 

0.57 

3 
month
s 

1.17 
± 
0.28 b 

1.45 
± 
0.48 b 

-0.28 ± 
0.67 

-
0.5
8, 
0.0
2 

0.06 

6 
month
s 

0.62 
± 
0.23 c 

1.07 
± 
0.39 c 

-0.45 ± 
0.54 

-
0.6
9, -
0.2
1 

0.001
* 

9 
month
s 

0.33 
± 
0.12 d 

0.87 
± 
0.39 c 

-0.53 ± 
0.41 

-
0.7
6, -
0.3
1 

<0.0
01* 

Perce
nt 
chang
e 

-
82.83 
± 
7.69 

-
53.84 
± 
24.19 

-28.99 
± 
25.80 

-
42.
83, 
-
151
5 

<0.0
01* 

Repea
ted 
measu
res 
ANO
VA 
p 
value 

<0.0
01* 

<0.0
01* 

 

SD: Standard deviation, CI: Confidence interval, 
*statistically significant at p value <0.05 
a,b,c,d different superscripted letters denote 
statistically significant differences between 
different time points in each group using 
Bonferroni adjustment for multiple pairwise 
comparisons 

CONCLUSION  
According to this study, Usage of AV combined with 
SRP as adjunctive therapy significantly improved the 
clinical parameters of PD, CAL and GI, indicating 
possible effectiveness of AV gel in management of 
chronic periodontitis. 
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