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It is known that orthodontic appliances could compromise the 
maintenance of optimum oral hygiene even in the most meticulous 
patient. Although in most children undergoing orthodontic thera-
py, with no previous history of loss of attachment or periodontal 
disease, the only consequence of wearing orthodontic appliances is 

Adequate levels of plaque control are difficult to achieve in pa-
tients with fixed orthodontic appliances. As a result, orthodontic 
patients often develop gingivitis, with the response characterized 
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Purpose: The purpose of this study was to compare the effectiveness of Acacia Arabica (AA) and Tea Tree Oil (TTO) gels in the treat-
ment of gingival inflammation and enlargement in patients with fixed orthodontic appliances.
Materials and Methods: Three groups of 30 patients under orthodontic treatment having gingival enlargement were selected ran-
domly with age range from 18 - 30 years old and divided into 10 patients in each group. Where patients in Group A treated with scal-
ing and root planing (S/RP) in addition to the application of Acacia arabica gel. Patients in Group B were treated with S/RP and ap-
plication of TTO gel, whereas patients in Group C were treated with S/RP alone. The presence of supragingival biofilm and marginal 
gingival bleeding were recorded with the PI (Plaque index), GI (Gingival index), BI (bleeding index), PD (probing pocket depth) and 
GOG (gingival overgrowth index). Subgingival plaque was collected using sterilized Gracey curette by inserting it subgingivally into 
the deepest portion of the periodontal pocket, and then samples were evaluated using multiplex PCR after DNA extraction.

Each participant had been clinically evaluated at baseline (T0), after 1 month (T1) and after 3 months (T2). Plaque samples were 
collected from each participant at T0 and at T2.
Results: Acacia arabica gel showed significant clinical improvement (P < 0.05) at the end of the study with a mean value score of 
plaque index (0.9) in group A as compared to control group C (1.8). This improvement was comparable to Tebodont gel (0.9) in group 
B. These results were almost the same for GI, BI, PD and GOG index. Also bacterial count showed a reduction from baseline and after 3 
months with significant difference in group A and B comparing them with group C. P. gingivalis bacteria was detected, with reduction 
in its count. The difference between the two herbal gels with regard to clinical and microbiological parameters were not found to be 
significant at any time interval.
Conclusion: The two different polyherbal gels can be used as an adjunct measure to scaling and root planning and other plaque 
control methods to treat or reduce clinical and microbiological signs of gingivitis and gingival enlargement in patients with fixed 
orthodontic appliances.

Introduction a transient gingivitis caused by dental plaque. After completion of 
orthodontic therapy, this problem usually resolves because of ease 
in the access of inter-dental cleansing [1].
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Mechanical debridement has been the most widely used ap-
proach, but many studies have shown that mechanical debride-
ment alone cannot effectively eliminate most of the causative 
bacteria and it is usually associated with high recurrence rate. Un-
wanted side effects such as resistance, toxicity, sensitivity, growth 
of opportunistic infection and interaction with other medications 
are often encountered [4].

by gingival inflammation and hyperplasia. So It is important to have 
good dental hygiene during your orthodontic treatment to avoid 
gum swelling. Powered tooth brushes and various chemical agents 
have been shown as beneficial adjuncts to normal manual tooth 
brushing for plaque removal in orthodontic patients [2].

The use of antimicrobial mouthwashes as an adjunct to me-
chanical oral hygiene has become well established in dental prac-
tice for the control of supra‑gingival plaque and gingivitis. A broad 
variety of antiseptic mouthwashes is offered for patient selection. 
Chlorhexidine (CHX), a bisbiguanide, considered to date the most 
effective antiplaque agent, is not easily formulated into toothpastes, 
and local side effects, especially reversible brown staining of teeth, 
tongue and resin restorations, and transient impairment of taste 
perception have limited the long term use of CHX as a mouthwash. 
The problem associated with side effects stimulated the search for 
alternative antiplaque, antigingivitis agents [3].

Natural products have served as a major source of drugs for cen-
turies and about half of pharmaceuticals in use today are derived 
from natural products. Oriental medicines have been evaluated for 
their effects on periodontal disease, regarding the antibacterial and 
anti‑inflammatory effects as well as the periodontal tissue regen-
eration.

Among these materials that have an anti-plaque agent and can 
be used on a daily basis with minimal side effects [5].

Acacia Arabica gel, is one such polyherbal formulation with Aca-
cia arabica as its main Acacia gum consists primarily of Arabica, 
a complex mixture of calcium, magnesium and potassium salts of 
Arabic acid [6]. It contains tannins which are reported to exhibit 
astringent, haemostatic and healing properties. It also contains 
cyanogenic glycosides in addition to several enzymes such as oxi-
dases, peroxidases and pectinases, all of which have been shown to 
exhibit antimicrobial properties [7].

The short-term clinical effects of a commercially available pre-
scription gel containing Acacia arabica in the reduction of plaque 
and gingival inflammation in subjects with gingivitis were assessed 
and it was found that its efficacy is comparable to chlorhexidine. 
Apart from this, Acacia arabica gel can be used for an extended pe-
riod of time unlike chlorhexidine which causes tooth discoloration 
and has an unpleasant taste [8].

Tea Tree Oil gel is mainly composed of 2% tea tree oil, tea tree 
oil (TTO) is derived from the paper bark tea tree. Tea tree oil is an 
essential oil obtained by steam distillation of the leaves of Mela-
leuca alternifolia, a plant native to Australia.

Historically, the leaves were used as a substitute for tea, which 
is how tea tree oil got its name. The part used medicinally is the 
oil from the leaves. TTO has a broad-spectrum antimicrobial, an-
tifungal, antiviral, antioxidant and anti‑inflammatory effect. These 
activities were shown to be related to the active ingredients such 
as 1,8-cineole and terpinen-4-ol [9].

The null hypothesis: no difference between the application of Tea 
Tree Oil gel as well as Acacia Arabica gel in reducing the gingival 
overgrowth in patients with fixed orthodontic appliances.

Material and Method
Materials:

1.	 Gumtone gel*: Is available in gel pack of 50 mg. It con		
	 sists mainly of Acacia Arabica.

2.	 Tebodont gel**: Is available in 18 ml tube. It consists 		
	 mainly of 2% Tea Tree.

3.	 Microbiological test materials: pbs buffer, sodium thio	
	 glycolate, blood agar, centrifuge, ultra-pure wa ter, dNTP	
	 mix, electrophoresis, 1% agarose gel (Invitro gen,	
	 Carlsbad, CA, USA), Tris-borate-EDTA buffer, PCR master	
	 mix, PCR primers, Lambda Hind 100 bp ladder (marker).

Participants selection

Thirty participants with fixed orthodontic appliances having 
gingival hyperplasia will be selected and meeting the following cri-
teria.
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•	 Good general health.

•	 No carious lesions and faulty restorations.

•	 Cooperative (participants should follow the treatment 		
	 instructions, flossing, brushing and using of interdental 		
	 brush).

•	 Age range from 18 - 30 years old of both gender.

•	 Undergoing fixed orthodontic appliance (conventional 	
	 bracket) therapies with persistent gingival enlargement 	
	 and inflammation (after conventional oral therapy S/RP).

•	 No anterior or posterior cross bite.

•	 Having at least 20 natural teeth.

•	 Use of antibiotics within the previous 3 months or other 	
	 medications (anti-inflammatory).

•	 The presence of prosthodontic appliances.

•	 Orthodontic patients treated with self-legating brackets.

•	 Pregnant or lactating females.

•	 Smokers (heavy more than 10 cigarettes /day).

•	 No history of periodontal therapy.

•	 No history of any systemic disease affecting the periodon	
	 tium or haemolytic, hepatic, renal, vascular.

•	 Teeth with no perio/endo problems.

•	 Subjects with no allergy to constituents of formulation.

•	 Participating in any clinical study past 6 months. 

Each subject was chosen at random to enter one of the treat-
ment groups using random number. The treatment group was ran-
domly divided into three groups:

Inclusion criteria

All Participants should have:

Exclusion criteria

Method

•	 Test Group A: Included 10 participants treated with scal	
	 ing and root planing in addition to acacia ara bica gel	
	 (SRP + Acacia Arabica gel).

•	 Test Group B: Included 10 participants treated with scal		
	 ing and root planing in addition to Tea tree oil gel (SRP + 	
	 Tea Tree Oil gel)

•	 Control Group C: Included 10 participants treated with 		
	 scaling and root planing (SRP) only.

Scaling and root planing was performed for all the groups 
scheduled at baseline (T0), after one month (T1) and three months 
(T2).

A full-mouth periodontal examination was performed. The 
presence of supragingival biofilm and marginal gingival bleeding 
were recorded with the Gingival index (GI), Bleeding on probing, 
(sulcus bleeding index), 

Clinical Procedure

PD, (periodontal depth) BI (bleeding index), and GOG (gingival 
overgrowth index). After this subgingival plaque was collected us-
ing sterilized Gracey curette and then transported using Sodium 
Thioglycolate medium for microbiological analysis.

1.	 Group A, participants have to apply Acacia arabica gel 		
	 and massage with fingertip on gums and teeth. The 		
	 gel should be kept for 2 - 3 minutes in the morning and 		
	 after dinner. This procedure is to be performed 		
	 twice daily for 1 month.

2.	 Group B, participants should apply 2 times daily for 1 		
	 month with the cannula and slightly massage with the fin	
	 ger Tip. Spread some gel on braces which come into con		
	 tact with the oral mucosa. 

3.	 Group C (control group), participants will not apply any 		
	 herbal treatment.

Herbal application:

All of the patients were instructed, and shown how to apply a 
pea-sized amount of gel to their gingiva twice a day, immediately 
after brushing. The gel was applied to their buccal and lingual/
palatal gingiva. They were then instructed to thoroughly expecto-
rate, and to avoid rinsing, eating or drinking for at least 30 minutes. 
Patients were instructed to continue this regimen twice a day for 1 
month with instructions for oral hygiene maintenance.

Detailed clinical history will be recorded and clinical assess-
ments will be carried out for all participants. Subgingival plaque 
samples will be collected, subjected to DNA extraction and sub-
sequent PCR for detection of different microbes. Participants in 3 
groups will be evaluated for clinical parameters and microbiologi-
cally for the presence of periodontal microbes.
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1.	 Plaque Index (Pl).

2.	 Gingival Index (GI).

3.	 Bleeding index (BI).

4.	 Probing depth (PD).

5.	 Gingival overgrowth Index (GOI).

Bacterial identity was confirmed using multiplex PCR. For DNA 
extraction, the collected samples in PBS buffer were thawed, vortex-
mixed for 1 minute, and then centrifuged at 5000 rpm for 5 min-
utes. The initial volume of 500 µL was then reduced to 300 µL to 
increase the concentration of microbial cells. Samples are boiled in 
water bath for 10 min, and then frozen at -20ºC for further analysis. 
Reference DNA for the microorganisms under analysis (example, S. 
mutans - ATCC 25175, P. gingivalis - ATCC 33277 and P. intermedia - 
ATCC 25611) were also extracted to serve as positive controls.

Microbiological Analysis

DNA extraction and polymerase chain reaction (PCR) 
procedure

Each participant will be clinically evaluated at baseline (T0), af-
ter 1 month (T1) and after 3 months (T2). And the following clinical 
parameters will be measured and recorded:

Clinical Evaluation

Microbiological Procedure

The subgingival plaque is further processed in the lab as follows. 
From the thioglycolate broth, sub cultures are made on blood agar 
and incubated aerobically as well as anaerobically. Pre reduced 
Sheep blood agar plates are used for anaerobic culture. The in-
oculated plates are incubated for 72 hours, and examined for the 
growth of aerobic and anaerobic bacteria. Colony counting was 
done by visual counting on number of colonies using colony coun-
ter score of Vajawat where [10]:

•	 Score of 0 = < 25,000 CFU/μl

•	 Score of 1+ = 25,000 - 50,000 CFU/μl

•	 Score of 2+ = 50,000 - 75,000 CFU/μl

•	 Score of 3+ = 75,000 - 100,000 CFU/μl

•	 Score of 4+ = > 100,000 CFU/μl

Steps in PCR

Joshi., et al. (2010) disused the steps in PCR, There are three 
major steps involved in the PCR technique: denaturation, anneal-
ing, and extension.

1.	 In step one; the DNA is denatured at high temperatures 		
	 (from 90 - 97 degrees Celsius)

2.	 In step two, primers anneal to the DNA template strands 	
	 to prime extension.

3.	 In step three, extension occurs at the end of the annealed 	
	 primers to create a complimentary copy strand of DNA. 		
	 This effectively doubles the DNA quantity through the 		
	 third steps in the PCR cycle. To amplify a segment		
	 of DNA using PCR, the sample is first heated so the DNA 		
	 denatures, or separates into two pieces of single-strand		
	 ed DNA.

Gel Electrophoresis

PCR products were analyzed by running gel electrophoresis 
in 1.5% agarose (w/v) in Tris- borate-EDTA buffer stained with 
ethidium bromide then illuminated under U.V transilluminator. In 
the meantime,100 bp DNA ladder was used as DNA size marker.

Statistical Analysis

Analysis of data was carried out using SPSS 23.0 (SPSS, Chi-
cago, IL, USA). The values of different parameters collected are 
expressed as means + standard Deviation (SD). Normality of 
continuous data was tested using Chi test and t-test. Mean score 
change from baseline, after 1 month and 3 months were calculated. 
Comparison between the three treatment groups and within each 
treatment group was performed using one-way analysis of vari-
ance (ANOVA). Statistics were significant at the 0.05 level.

Results
Clinical results

All the patients completed the study without any complica-
tions. At baseline, there was no significant difference with respect 
to any clinical parameter between the groups.

Clinical parameters

Plaque index

Table 1 shows that at T0 there was no significant difference 
in the results between all groups A significant reduction in the 
mean score of the PI was observed from baseline T0 till T1 in the 3 
groups with slight difference, where the reduction in group A and 
group B was almost the same where as in group C the reduction 
was less than the other groups. Then the reduction of the mean 
score from T1 till T2 was not significant in all groups as well. From 
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Gingival index

Table 2 shows that the gingival index from T0 till T1 was re-
duced significantly (from 2.6, 1.6 respectively) in group A with no 
significant difference with group B (from 2.4, 1.5 respectively) with 
P = 0.7 between the two groups at T1. Where in group C the reduc-
tion was not significant as in group A and B. (from 2.7, 2 respec-
tively) where (P = 0.01 for group A compared with group C) and 
(P = 0.006 when group B compared with group C). From T1 till T2 
the reduction in the mean score of GI in the 3 groups was not sig-
nificant but the reduction in group A and B was much more that in 
group C.

T1 till T2 was not significant in all groups as well these results are 
illustrated in table below.

GA GB GC
PI Mean ± SD Mean ± SD Mean ± SD
T0 2.6 ± 0.51 2.5 ± 0.52 2.7 ± 0.51
T1 1.4 ± 0.51 1.5 ± 0.52 2 ± 0.66
T2 0.91 ± 0.73 0.93 ± 0.73 1.8 ± 0.63

P value 0.038* 0.038* 0.014*

Table 1: Mean values, standard deviation and P value  
of PI among the study groups at T0, T1 and T2.

*: Statistically significant at p ≤ 0.05.

GA GB GC
GI Mean ± SD Mean ± SD Mean ± SD
T0 2.6 ± 0.51 2.4 ± 0.55 2.7 ± 0.53
T1 1.6 ± 0.51 1.5 ± 0.69 2 ± 0.66
T2 1.3 ± 0.94 1.2 ± 0.92 1.6 ± 0.51

P value 0.021* 0.023* 0.01*

Table 2: Mean values, standard deviation and p value of  
GI among the study groups at T0, T1 and T2.

*: Statistically significant at p ≤ 0.05.

Bleeding index

Table 3 shows the mean score of BI which was significantly re-
duced from baseline T0 till T1 in the 3 groups, but both groups A 
and B showed more significant reduction when compared with 
group C. for group A (4.5, 1.6 respectively), (4.4, 1.5 respectively) 
for group B and (4.3, 3 respectively) for group C. From T1 till T2 
the reduction in the mean score of BI in the 3 groups were not sig-
nificant, but both group A and B showed more reduction in the BI 
score than group C.

GA GB GC
BI Mean ± SD Mean ± SD Mean ± SD
T0 4.5 ± 0.52 4.4 ± 0.51 4.3 ± 0.50
T1 1.6 ± 0.69 1.5 ± 0.70 3 ± 0.66
T2 0.9 ± 0.90 0.8 ± 0.73 2.5 ± 0.52

P Value 0.009* 0.017* 0.001*

Table 3: Mean values, standard deviation and P value  
of BI among the study groups at T0, T1 and T2.

*: Statistically significant at p ≤ 0.05.

Periodontal depth

Table 4 shows a high reduction in the mean score of the PD in all 
groups but with no significant difference between group A and B 
(P = 0.7) while it shows a significant difference between these two 
groups and group C respectively (P = 0.01, P = 0.006). At T2 there 
was no a significant difference in the reduction of PD score among 
the 3 groups, but both groups A and B showed a reduction in PD 
better than in group C. The mean score of PD at T2 for group A was 
1.2, group B 1.3 and in group C 2.2.

GA GB GC
PD Mean ± SD Mean ± SD Mean ± SD
T0 3.6 ± 0.50 3.5 ± 0.52 3.7 ± 0.51
T1 1.6 ± 0.51 1.7 ± 0.48 2.3 ± 0.78
T2 1.2 ± 0.78 1.3 ± 0.72 2.2 ± 0.76

P value 0.011* 0.014* 0.004*

Table 4: Mean values, standard deviation and p value 
 of PD among the study groups at T0, T1 and T2.

*: Statistically significant at P ≤ 0.05.

Gingival over growth index

Table 5 shows that the mean score of GOG index was reduced 
from T0, T1 till T2, (3.3, 1.5 and 1.1 respectively) in group A, in 
group B (3.5, 1.6 and 1.2 respectively) and in group C (3.6, 3, and 
2.5 respectively), the reduction was significant among all groups 
from T0 till T1 with no significant difference between group A 
and B while a significant difference was present when comparing 
group A and B with group C. At T2 the reduction was less signifi-
cant in the 3 groups as the reduction in T1 with no significant dif-
ference between group A and B.
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Microbiological results

For Microbiology results, all plaque samples had been taken 
from the buccal site of the lower anterior teeth were analyzed in 
each patient in the 3 groups at 2 different time points T0 and T2 
(where T0 is the time of collection before the tested herb and T2 
is 3 months after treatment). Table 6 shows the percentage of the 
average mean of the bacterial count between the three groups A, B 
and C at baseline T0 and after 3 months T2. There was a gradual re-
duction in the score of the bacterial count among the three groups 
from T0 till the end of the study T2 but with no statistical signifi-
cant difference where all the samples colony counter score was 4+ 
as the count exceeded 100,000 CFU/µl.

GA GB GC
GOI Mean ± SD Mean ± SD Mean ± SD
T0 3.3 ± 0.52 3.5 ± 0.52 3.6 ± 0.51
T1 1.5 ± 0.52 1.6 ± 0.51 3 ± 0.81
T2 1.1 ± 0.73 1.2 ± 0.63 2.5 ± 0.70

P value 0.017* 0.016* 0.002*

Table 5: Mean values, standard deviation and P value  
of GOI among the study groups at T0, T1 and T2.

*: Statistically significant at P ≤ 0.05.

Group A Group B Group C
T0 T2 T0 T2 T0 T2

Mean of  
bacterial 

count x 108

13.50 5.03 13.22 6.68 16.32 11.15

± SE x 108 ± 1.3 ± 2.9 ± 4.07 ± 2.08 ± 1.3 ± 5.2

Table 6: Mean value for bacteria count at  
T0 and T2 for 3 groups A, B and C.

Gram staining and the microscopic examination of the collect-
ed surface colonies have shown that the isolated microorganisms 
were Gram negative rods and Gram positive cocci as seen in figures 
1 below.

The isolated bacteria from the plaque did not show any charac-
teristic findings and PCR was the main way for defining the type of 
bacteria found in the collected samples.

The target of this study was to identify the prevalence of three 
periodontopathic bacteria (Tannerella forsythia, Porphyromonas 
gingivalis, Treponema denticola).

Figure 1: Gram negative rods.

In order to identify the presence of the target anaerobic bacte-
ria, multiplex PCR was performed. Ubiquitous primer has shown 
the presence of such bacteria in most of the isolated plaque sam-
ples as seen in figure 2 below.

Figure 2: Gel electrophoresis of PCR amplification of  
anaerobic bacteria using ubiquitous primer (602 bp).

The molecular analysis of the samples treated by A or B and 
untreated C have shown the presence of Porphyromonas gingivalis 
at parentages 70%, 60%, and 80%, respectively at T0. After T2, 
the detection level of Porphyromonas gingivalis has reached 40%, 
40%, and 70%, respectively for the same samples.

Microbiological results for sub-gingival plaque samples in the 
present study only Porphyromonas gingivalis (Pg) had been detect-
ed using PCR and gel electrophoresis (Figure 2) with no detection 
of other bacteria that were under study. Porphyromonas gingivalis 
bacteria had been detected at T0 and T2, with no significant reduc-
tion in the bacterial count in each group of the study, but the dif-
ference between group A and B was not significant but it was sig-
nificant when it is compared with group C (Table 7 and Figure 3).
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Patient in Group A before treatment procedure (Acacia Arabica 
+ S/RP).

Patient in Group B before treatment procedure (Tea Tree Oil + 
S/RP).

Group A Group B Group C
T0 T2 T0 T2 T0 T2

Percentage of 
P. gingivalis

70% 40% 60% 40% 80% 70%

Table 7: Percentage of P. gingivalis in the 3 groups at T0 and T2.

Figure 3: Gel electrophoresis of PCR amplicon (404 bp) for the 
detection of Porphyromonas gingivalis using PCR specific primers. 

Lanes (2, 4, and 6). Lane 7 as a negative control.

Figure 4: Patient with Gingival Hyperplasia at T0  
of gingival enlargement of grade 3.

Figure 5: Patient with Gingival Hyperplasia at T1 of  
gingival enlargement of grade 1.

Figure 6: Patient with gingival hyperplasia at T0 of  
gingival enlargement of grade 3.

Figure 7: Patient with Gingival Hyperplasia at T1  
of gingival enlargement of grade 1.

Discussion and Conclusion

The purpose of this study was to determine the clinical and 
microbiologic effects of polyherbal gel containing Acacia arabica 
on plaque and gingival inflammation in subjects with gingivitis 
caused by orthodontic treatment and to compare these effects to 
Tea Tree Oil gel. Both the Acacia arabica gel and TTO gel groups 
showed significant improvement in the clinical parameter scores 
at all time intervals. Microbial counts were significantly reduced 
from baseline to 3 months and the results were comparable to a 
control group which treated only with S/RP.

The study done by Zanatta., et al. [11] was aimed at investigat-
ing potential associations among gingival enlargement, sociode-
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In our study the microbiological analysis was focused on dif-
ferent oral bacterias where their prevalence may increases due 
to gingival inflammation and periodontal disease in patients with 
orthodontic treatment, as the study done Brett., et al. [14] who 
examined the periodontal and microbiological status of patients 
undergoing orthodontic therapy. The three periodontal pathogens 
that are known to inhabit the plaque and contribute to periodon-
tal disease are Porphyromonas gingivalis, Treponema denticola and 
Tannerella forsythia. These bacteria are anaerobic periodontal 
pathogens capable of initiating periodontal destruction.

In the present study, a significant reduction in BI was observed 
in the test group A using the Acacia arabica gel in comparison with 
the control group C. These results were in line with the findings of 
Rameshwari., et al [17].

mographic and clinical characteristics and the results of the mean 
value for anterior gingival enlargement GE, percentage of whole 
mouth visible plaque PI and percentage of whole mouth gingival 
bleeding BI were 0.69, 47.38% and 58.72%, respectively.

Gorbunkova., et al. [12] discussed the impact of orthodontic 
treatment on periodontal tissues, and reported during OTM some 
adverse effects on the soft periodontal tissue may be observed. The 
most frequently occurring changes in soft tissues are gingival over-
growth (GO), gingival recessions (GR), and gingival invaginations 
(GIs), which commonly occur in orthodontic extraction cases.

Microbiological studies by Paolantonio., et al. [13] demonstrate 
that when fixed orthodontic appliances are placed, the potential for 
quantitative and qualitative changes in the microbial composition 
of these areas enhances. Thus, periodontal reaction might be elic-
ited by a change in the microbiological environment.

Pradeep [15] several studies have suggested that herbal prod-
ucts such as tea tree oil and Acacia Arabica gels inhibit periodontal 
pathogens and the destruction of the periodontal tissue.

In this study, we examined a gel containing Acacia arabica to 
evaluate its effects on periodontal health using a randomized, study 
design.

In the present study, the application of Acacia arabica-contain-
ing gel showed considerable reductions in plaque accumulation 
and gingival inflammation. Reductions in the PI showed in table 1. 
The reduction in PI scores may be due to the antimicrobial prop-
erty of Acacia arabica, which is supported by Tambekar., et al [16].

GI scores recorded were also showed a reduction for the test 
group A during the study in comparison with GI at the baseline. 
These results were in accordance with a study of Pradeep., et al. 
(2010), where in his study the reduction in GI scores by Acacia Ara-
bica gel was significantly higher than the placebo group and similar 
to the CHX gel group.

The GOG index in this study at group A showed a significant 
reduction from baseline till end of the study. These results gave the 
Acacia Arabica gel an advantage over S/RP alone in the reduction 
of gingival overgrowth, where in the study done by Draghici., et al. 
[18], she discussed the local causes of gingival over growth and 
concluded that gingivitis is reversible after scaling and root plan-
ning in initial stages combined with correct oral hygiene.

In this study the prevalence of bacteria in group A with Acacia 
arabica gel during study period was significantly lower than their 
prevalence in the control group C and this was coordinated with an 
in vitro study by Clark., et al. [19] revealed protease activity inhibi-
tion in the presence of 0.5% w/v of Acacia A gum.

However, our results showed that there was a statistically sig-
nificant reduction in the mean PI scores during the study periods 
in both groups B and C as compared with baseline values and 
there was a significant difference between the two groups during 
the study periods. TTO also results in less plaque formation as re-
ported by Shaila., et al. [20] who concluded that TTO could account 
for the antiplaque and antigingivitis activities of the formulated 
mouthrinse.

It was apparent in the present study that Group B (TTO gel + 
SR/P) showed a statistically significant reduction in gingival in-
flammation GI, which was maintained until the end of the study 
period as compared with Group C (SR/P only). This could be at-
tributed to the anti-inflammatory and antibacterial effect of the 
TTO. Cox., et al. [21] showed that the antimicrobial action of TTO 
results from its ability to disrupt the permeability barrier of micro-
bial membrane structures.

The results of this study showed significant reduction in score 
of BI in Group B when compared to baseline scores and control 
group. This was similar to the study of Soukoulis and Hirsch [22].

This study also aimed to demonstrate the efficacy of TTO gel 
based on essential oil in controlling the prevalence three bacte-
rial organisms that could cause and expression of gingivitis and 
gingival enlargement. The count of microbial organisms showed 
a significant reduction from baseline T0 till T2 after (3 months) 
and the reduction was more in the group B when compared with 
the control group C. In group B there was a significant reduction in 
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From this study it could be concluded that strict oral hygiene in-
structions and frequent oral prophylaxis can reduce gingivitis and 
gingival enlargement in patients who are under fixed orthodontic 
treatment. Acacia arabica and TTO gels can be used as an adjunct 
measure as other plaque control methods.

In spite of the limitations of our study, we can say that local ap-
plication of Acacia Arabica and TTO gels may provide some benefi-
cial therapeutic effects to augment the results of SRP.

bacterial count and this was also proved by study done by Veenu., 
et al [23].
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