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ABSTRACT

Background: Gingivitis is primarily caused by dental plaque. Several chemical agents have 

been incorporated into mouthwashes to guard against plaque accumulation and in the management 

of gingivitis. Neem was introduced as a herbal alternative treatment of gingivitis with few side 

effects.

Aim: This study aimed to evaluate the gingival bleeding among a group of children suffering 

from gingivitis after using Neem extract mouthwash versus Chlorhexidine mouthwash.

Participants and Methods: This randomized clinical trial involved 96 children suffering 

from gingivitis, and aged 8 to 10 years. Children were randomly divided into two equal groups.  
Group A: used 2% Neem extract mouthwash.  Group B: used 0.125% Chlorhexidine mouthwash. 

Sulcus bleeding index (SBI)was recorded before the intervention and after 21 days. 

Results: The mean differences in SBI scores between the two treatment groups were statistically 

significant (p=0.010) 

Conclusion: Neem extract mouthwash had higher efficacy than Chlorhexidine mouthwash in 

controlling gingival bleeding and in decreasing SBI scores in the study group. Neem mouthwash 

could be a very good cost-effective alternative to Chlorhexidine mouthwash.
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INTRODUCTION 

Gingivitis is a highly prevalent situation affect-
ing the periodontal apparatus in pediatric patients. 
This disease occurs among children and young 
adolescents as a result of the interaction between 
bacterial-related factors and the host’s limited de-
fense mechanism. 1,2. 

Mechanical plaque control is the corner stone 
in the prevention of gingival inflammation and is 
a crucial integrant in its treatment. Despite being 
a simple and efficient method in the prevention 
of gingivitis, its effectiveness is affected by the 
individual’s manual dexterity and motivation.   
Therefore, in addition to mechanical plaque control, 
the use of antiseptics and therapeutic chemical 
agents is strongly recommended 3. 

Chlorhexidine (CHX) is considered the most fa-
vored mouthwash. Chlorhexidine has been consid-
ered a gold standard. But its long-term usage may 
cause several side effects such as tooth staining, 
pigmentation, and taste disturbance. Accordingly, 
effective herbal substitutes for chlorhexidine with 
all the satisfactory qualities and without its unde-
sirable effects are highly recommended and have 
been long-awaited 4,5.  

Neem (Azadirachta indica) has been utilized in 
India and South Asia for many thousands of years 
as a good tool for preserving healthy periodontium. 
Neem has several beneficial properties like anti-
inflammatory, antiseptic, insecticidal, antiulcer, and 
other medical properties. It is used for the treatment 
of periodontitis and other dental diseases. The 
antibacterial activity of neem has been assessed and 
known from ancient times. But still, its use for the 
treatment of gingivitis and periodontitis is not very 
clear 6-8. 

Literature review released very few worldwide 
in vivo studies assessing the effects of neem extracts 
on dental plaque acquisition and gingival diseases. 
Hence, the present study was planned to evaluate 

the gingival bleeding among a group of children 
suffering from gingivitis after using Neem extract 
mouthwash versus Chlorhexidine mouthwash.

PARTICIPANTS AND METHODS

This study was carried out in the Pediatric 
Dentistry and Dental Public Health Department, 
Faculty of Dentistry, Cairo University.

Ethical Aspects:

Ethical approval, before performing this study 
was obtained from the “Research Ethics Committee” 
of the Faculty of Dentistry, Cairo University, with 
ethical approval number: 4517

This study was registered on ClinicalTrials.gov 
Identifier: NCT03166163

All guardians received a thorough explanation 
concerning the clinical procedures as well as the 
possible risks and informed written consents were 
obtained from those who approved to enroll their 
children in the study.

Sample size calculation

Based on the previous article by Chatterjee et 
al., 6 indicated that the percentage of change from 
baseline in bleeding index among neem is 0.25 
and among chlorhexidine is 0.54. A total sample 
size of 96 children (48 children per group) was 
sufficient with power 80% and 5% significant level. 
The sample size was calculated and approved by 
the Evidence-Based Committee of the Faculty of 
Dentistry, Cairo University.

Participants

Eligibility criteria

Ninety-six healthy and cooperative children, 
aged from eight to ten years old of both genders who 
suffered from bleeding on brushing, and by clinical 
examination, there were bleeding on probing, 
change in color of gingiva due to inflammation, no 
evidence of gingival edema, and eruption of upper 
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and lower permanent central and lateral incisors, 
were enrolled within the present study.

Children undergoing orthodontic treatment, 
using other oral hygiene aids apart from routine 
teeth brushing, and with a known history of allergy 
to any mouthwash or drug, or taking antibiotics 
or antiseptic within the previous two months were 
excluded from this study. 

Randomization

Randomization was done by computer software 
“www.random.org”. 

Blinding

The examiner, the subject, and the statistician 
didn’t know whether the mouthwash was 
experimental or control. 

Study groups

Group A: Forty-eight children used 2% Neem 
extract mouthwash under parent’s supervision twice 
daily for 21 days.

Group B: Forty-eight Children used 0.125% 
Chlorhexidine (ADCO pharmaceutical industry) 
mouthwash under parent’s supervision twice daily 
for 21 days.

Mouthwashes

Group A: Neem Extract Mouthwash Preparation

It was prepared in the laboratories of the Faculty 
of Pharmacy, Cairo University using the cold 
maceration technique.

Group B: Chlorhexidine Mouthwash

Ingredients of chlorhexidine gluconate 0.125% 
oral rinse (Arab drug company, Egypt), 0.125% 
Chlorhexidine gluconate, in a base containing 
11.6% alcohol, FD&C Blue No. 1, glycerin, natural 
and artificial peppermint flavor, PEG-40 sorbitan 
diisostearate, saccharin sodium, and purified water. 
Chlorhexidine Gluconate Oral Rinse, 0.125% is a 

near-neutral solution (pH range 5-7) (www.drugs.
com).

Clinical procedure

Each of the ninety-eight participants was 
subjected to a comprehensive clinical examination 
of both soft and hard oral tissues for assessing the 
health status of the oral region before the beginning 
of the clinical trial.

At the first visit, after drying the teeth with air 
using a dental air-water syringe. At baseline (before 
the study): the Sulcus Bleeding Index12 was mea-
sured by using the WHO probe (Lite-Touch). The 
examination was carried out under adequate light-
ing; the periodontal probe was placed in the gingi-
val sulcus parallel to the long axis of the tooth at the 
previously mentioned locations for each tooth in all 
the quadrants and the scores were recorded after 30 
seconds 13. This was done quadrant by quadrant. At 
the end of the visit, certain instructions were given 
to the patients including rinsing twice daily in the 
morning and at evening (12 hours interval) by 5 ml 
mouthwash using graduated Plastic Medicine Cups 
(Safecare Medical Products Co., Ltd (Hefei), Chi-
na), group A used 2% neem extract mouthwash and 
group B used 0.125% Chlorhexidine mouthwash 
that should be supervised by the legal guardians. 
Kits containing toothpaste and toothbrush were pro-
vided 14. Another visit was scheduled after 3 weeks, 
the Sulcus Bleeding Index was re-measured and re-
corded at the end of this clinical trial. 

Statistical methods

Descriptive analysis regarding age was described 
in terms of mean, standard deviation (SD), while 
gender is expressed in frequency and percentage. 
The Kormogrov-simirinov’s test for normality was 
applied. The mean difference (±standard deviation) 
of sulcus bleeding index scores between groups 
was calculated. Student’s t-test was used to assess 
the differences between normally distributed data, 
while, Mann Whitney U test was uses for non-
parametric results. The level of significance was set 
at p ≤0.05 15.
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RESULTS

The current study was carried out to evaluate the 
gingival bleeding among a group of children (n=96 
with an age range from (8-10) years) after using 
Neem extract mouthwash versus Chlorhexidine 
mouthwash.

The results of the present study showed that the 
mean age of the sample subjects in the Neem group 
was 9.00 years old (±0.8 years) which was slightly 
less than that of the CHX group which was 9.10 
years old (±0.78 years). There was no statistically 
significant difference in mean age between the two 
groups (p-value > 0.05).   

Regarding the gender distribution in the study 
groups, the percentage of male participants in the 
CHX (control) group subjects was slightly higher 
(52%) than the female percentage (48%). Within the 
Neem group, these percentages were reversed (52% 
females, 48% males). Gender mean differences 
between the two treatment groups were statistically 
insignificant (p-value > 0.05).   

Sulcus Bleeding Index

The results highlighted that, Sulcus bleeding 
index mean score of the sample subjects in the 
Neem group before treatment was 2.38 (±0.36) 
which was higher than that of the CHX group which 
was 1.98 (±0.33), while Sulcus bleeding index 
mean score of the sample subjects in the Neem 
group after treatment was 1.89 (± 0.32) which 
was higher than that of the CHX group which was 
1.73 (±0.34).  The mean difference between scores 
before and after treatment of the sample subjects in 
the Neem group was 0.49 (± 0.43) which was higher 
than that of the CHX group which was 0.26 (± 0.42) 
as shown in (Table 1). Sulcus bleeding index mean 
score differences between Neem and Chlorhexidine 
groups were statistically significant (p-value=0.010) 
as shown in (Table 2). 

TABLE (1): Descriptive analysis of the Sulcus 
Bleeding index treatment groups (Neem 
and CHX)– Means, standard deviations, 
ranges

Before After Diff

Neem

Mean 2.38 1.89 0.49

Median 2.43 1.88 0.49

Std. Deviation 0.36 0.32 0.43

Range 1.65 1.28 1.16

CHX 
(control)

Mean 1.98 1.73 0.26

Median 2.00 1.69 0.09

Std. Deviation 0.33 0.34 0.42

Range 1.37 1.25 1.47

TABLE (2): Comparison between the differences in 
Sulcus Bleeding index scores in Neem 
and Chlorhexidine (control) treatment 
groups - results of non-parametric Mann 
Whitney U test (p-value).

Teeth

Sulcus Bleeding index

Mann Whitney U 
p-value*

Interpretation

All 0.010
Statistically significant 
difference

*Statistical significance at p-value ≤ 0.05.

DISCUSSION

Gingivitis is a common oral disease that starts in 
early childhood and its severity increases with age. 
If left untreated, it can result in more progressing 
the condition to develop periodontal disease 16. 

Chlorhexidine has been utilized for several 
decades as one of the most effective anti-plaque 
agents in preventive dentistry. However, long-term 
use of chlorhexidine is limited due to approved 
disadvantages. Therefore, new formulations with 
similar or superior efficacy and possibly fewer long-
term effects need to be investigated 7,17.
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Natural herbs (as Neem extract) have been scien-
tifically proven to be safe against various oral health 
problems. Neem is of particular interest to the field 
of dentistry as it has been used in treating teeth and 
gum problems for a long time8,18. Neem herbal ex-
tracts elaborate biologically active compounds that 
have anti-inflammatory, antihyperglycaemic, antiul-
cer, antimalarial, antifungal, antibacterial, antiviral, 
antioxidant, antimutagenic, and anticarcinogenic 
properties and with minimum side effects, therefore 
was used in the present study 8,19.

Therefore, the current study was performed to 
evaluate the effect of Neem extract mouthwash and 
Chlorhexidine Mouthwash on gingival bleeding 
among a group of Children. The sulcus bleeding 
index was used to assess gingival bleeding because 
it is believed that bleeding from the sulcus is the 
earliest clinical symptom of gingivitis 11,20. 

Children with fixed orthodontic appliances were 
excluded as these appliances make the patients 
vulnerable to plaque accumulation and exaggerate 
the condition of gingival inflammation and 
standardize the effect of Chlorhexidine and Neem 
in all the studied subjects 21. 

Children taking antibiotics in the previous two 
months and who using any other oral hygiene 
aid other than routine teeth brushing were also 
excluded to avoid any interference with the effects 
of mouthwashes used 9,21. 

Children were instructed to use 5ml of the as-
signed mouthwash, two times a day for 21 days. This 
regimen acquiesces to the standardized protocol of 
chlorhexidine mouthwash, as it has been proved to 
suppress salivary bacterial titer for over 12 hours. 
Kits containing toothpaste and toothbrush were pro-
vided so that the patients used the same toothpaste, 
avoiding any interference with the results 4,21. 

Children aged 8-10 years were included in 
the study as a mouth rinse is not recommended 
for younger children who cannot control their 
swallowing reflex effectively 22.

Neem mouthwash preparation (2% concentra-
tion) was done according to Sharma et al.,4 and 
Balappanavar et al., 9 so that the taste should not 
be a hindrance for its use with maximal bacteria and 
dental plaque inhibition. In this study, Neem sticks 
were used instead of leaves as it has been proven 
that neem stick extract had higher antibacterial 
properties than the leaves extract 4,23.  

An artificial sweetening agent (30% sucralose) 
was added to make the taste pleasant. No flavoring 
agents were added to the extract preparation as they 
are essential oils and might act as confounders in 
plaque and gingival assessment 4.

The preservative agents used in extract 
preparation (Sodium benzoate and Methylparaben), 
have long been used as a food preservative, with 
proven safety, and with antibacterial properties even 
at lower concentrations 4.  

In the present study, there were non-significant 
differences in mean age and gender, between Group 
A (Neem extract) and Group B (Chlorhexidine). 
Therefore, the two study groups were comparable 
and had not affected the measured outcome.

Regarding results concerning the efficiency of 
chlorhexidine in reducing the sulcus bleeding index 
scores in children, the mean score of the sample 
subjects in the chlorhexidine group after treatment 
(1.73) was lower than that before treatment (1.98), 
(Table 1). These results were following Batista 
et al.,24 Sachdeva et al.,25 and Al-Kamel et al.,26 
who found that chlorhexidine 0.125% mouthwash 
was effective in reducing gingival bleeding in 
periodontal disease through its antibacterial action.  

Regarding results concerning the efficiency of 
Neem in reducing the sulcus bleeding index scores 
in children, Neem caused a significant reduction in 
the mean score of the sample subjects from (2.38) 
before treatment to (1.89) after treatment (Table 1). 
Similar to that, other studies found that the Neem 
extract showed the most antimicrobial activity 
against Streptococcus mutans which is one of the 
main components of dental plaque, and reduced 
gingival bleeding 21,27-29. 
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Neem extract contains isoprenoids such as aza-
dirachtin, nimbinin and nimbidin as well as chloride 
and fluoride which exert anti-inflammatory and anti-
bacterial effects against several oral streptococci and 
reduces bacterial adhesion to the tooth surface, den-
tal plaque accumulation, and gingival bleeding30,31.

Contrary to the results of the current study, 
Sharma et al.,32 declared that Neem induced a non-
significant reduction in the level of plaque and gin-
gival indices. This might be due to differences in the 
study methodology.

Comparing the efficiency of Chlorhexidine and 
Neem in reducing sulcus bleeding index scores 
in children, there was a statistically significant 
difference between them (p-value = 0.010) as shown 
in table 2, where neem was more efficient than 
chlorhexidine. These results came in agreement 
with Balappanavar et al.,9 Pai et al.,33 who found a 
significant decrease in the plaque index in the group 
treated with the Neem extract gel than that treated 
with chlorhexidine mouthwash.

On the other hand, the results of the current 
study contradict the results of Chatterjee et al., 6 
Singh et al., 8 Botelho et al., 17 Pai et al.,27 Jain 
et al.,34 Kankariya et al., 35 and Mahajan et al., 36 

this may be due to the difference in the concentra-
tions of used neem mouthwash, different substan-
tivity of chlorhexidine and neem extract gel, the 
wide age range of patients (18-65 years), the neem 
mouthwash extracted from the plant leaves not the 
sticks, inadequate spread, and penetration extent of 
gel’s antimicrobial component, their usage on Neem 
plants in their crude form, and the different study 
design (in-vitro study) respectively. 

CONCLUSION

This study concluded that Neem extract mouth-
wash was effective in controlling gingival bleed-
ing on brushing. Moreover, it had higher efficacy 
than Chlorhexidine mouthwash in decreasing sulcus 
bleeding index scores in the present study group. 
Finally, Neem extract mouthwash could be a very 
good cost-effective alternative to Chlorhexidine 
mouthwash with fewer side effects.

Recommendations

Further clinical trials are required to be 
conducted on different concentrations of Neem 
extract mouthwash, and for the standardization and 
preparation of Neem extract mouthwashes for the 
prevention of oral microbial diseases. More efforts 
are required to clarify and improve the understanding 
of the role of this herbal mouthwash in gingival and 
periodontal disease.
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