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Abstract: People spent huge amounts of money and time in treating dental caries. Hence, it is 

essential to prevent and control dental caries in public health. The organic extracts of neem sticks 

(stem) were prepared using different solvents such as petroleum ether, chloroform, ethanol and 

distilled water and were screened for its antimicrobial activity. Among the four extracts of neem 

sticks, petroleum ether and chloroform extract showed strong antimicrobial activity. In our 

finding we had observed 40 samples in which then isolated microbes which shows similarity to 

genera of  Streptococcus mutans, Streptococcus salivarius and Actinomyces viscosus was highly 

sensitive to the chloroform extracts ,ethanol extract and water extract  of A. indica 
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Introduction:  Problem of dental caries is one of the most common chronic infectious diseases 

in the world. Dental caries is characterized by a destruction of superficial dental structures 

caused by acids which are by-products of carbohydrate metabolism by cariogenic bacteria.[1] 

Bacterial plaque accumulated on dental surfaces and composed of native oral flora is the primary 

etiologic agent of dental caries. Pathogenic bacteria that interact by various ways including co-

aggregation [2], metabolic product exchange, cell-cell communication [3]. Dental plaque is a 

common   term for the predominant bacteria found on the tooth surface, embedded in a matrix of 

polymers of bacterial and salivary origin. Plaque is an example of a biofilm formation ; current 

researches are showing that the properties of bacteria associated with a surface in a biofilm can 

be markedly different than those of the same cells growing in liquid broth. Plaque is found 

preferentially at protected and stagnant surfaces, and these are at the greatest threat of disease [4]. 

There are several agents whose are commercially available, these chemicals can alter oral micro 

biota and have undesirable side effect to human beings, such as vomiting, diarrhea, and tooth 

staining. Hence, the search for unconventional product continues and natural phytochemicals 

isolated from plants used as traditional medicines are considered as good alternatives. But 

however 80% of the world’s population use plant as their primary source of medication [5] in 

view of the fact that antibiotics are sometimes associated with adverse side effects to the host 

including hypersensitivity, immunosuppressive and allergic reactions, it is of interest to develop 

alternative antimicrobial drugs such as medicinal plants for treatment of infectious diseases. 

A wide group of microorganisms are identified from carious lesions of which various 

proteolytic bacteria, anaerobic organism including Prevotella spp., Peptostreptococcus spp., 

Vellionella spp., Fusobacterium spp. S. mutans, Lactobacillus acidophilus, , and Actinomyces 

viscosus are the main pathogenic species involved in the initiation and development of dental 

caries.[6] 

Azadirachta indica, commonly known as Neem, owing to its wide range of medicinal 

properties. Neem has been broadly used in Ayurveda, Unani and Homoeopathic medicine and 

has become a treasure of modern medicine. Neem elaborates a vast array of biologically active 

compounds that are chemically diverse and structurally multifaceted. More than 180 compounds 

have been isolated from diverse parts of neem. All parts of the neem tree- leaves, flowers, seeds, 

fruits, roots and bark have been used conventionally for the treatment of inflammation, 

infections, fever, skin diseases and dental disorders. The medicinal utilities have been described 
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especially for neem leaf. Neem leaf and its constituents have been verified to exhibit 

immunomodulatory, antiinflammatory, antihyperglycaemic, antiulcer, antimalarial, antifungal, 

antibacterial, antiviral, antioxidant, antimutagenic and anticarcinogenic properties have 

reported[9]. 

 

Methodology 

Collection and processing of clinical samples 

Dental caries specimens were collected from 40 infected adults outpatients from Dental 

Clinic and Dental Research Institute, near to the Rewa and Satna district, Madhya Pradesh, India 

between 20 and 55 years of age. These patient used various toothpastes for more than  four  

months in the different age groups of effected patients. Other factors responsible for caries were 

(1) not brushing tooth regularly (2) chewing tobacco (3) poor oral hygiene etc. 

 The clinical swab samples were transported in thermocol box containing coolants packs 

and samples processed in a Microbiology laboratory within an hour under the supervision of 

specialized person. The specimens were inoculated onto Pikes Streptococcus agar, Brain heart 

infusion agar   supplemented with 5% defibrinated sheep blood and Mitis-Salivarius agar 

(Himedia, Mumbai) supplemented with 0.1% (v/v), potassium tellurite solution with and without 

bacitracin 0.2 U/ml and kept in candle jar incubated at 37°C for 24 to 48 h. Streptococcal 

colonies were chosen based on their morphology (hemolysis patterns) and were further 

confirmed by compatible Gram stain and catalase negative tests. These isolates further 

differentiated by biochemical characteristics were sugars fermentation, glucan production (5% 

sucrose medium), amino acid and esculin hydrolyses [7]. For the isolation of anaerobes, blood  

agar is used which is  supplemented with gentamicin 75 μg/ml and 5% defibrinated sheep blood. 

The inoculated plates were kept in anaerobic jars in the presence of anaerobic gas generating kit 

(Himedia, Mumbai) incubated at 37°C for 24 - 48 h and check up to 5 days [8] 
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Table 1. Distribution and percentage of pathogens isolated in dental caries collected samples. 

 

Dental caries specimens (n=40) 

Name of the organisms n = no. of microorganism % of organism 

Streptococcus mutants 12 30.00 

Prevotella spp 02 05.00 

Bacteriodes spp 02 05.00 

S. salivarius 08 20.00 

Lactobacilli spp 02 05.00 

S. mitis 05 12.50 

Fusobacterium spp 05 12.50 

Peptostreptococcus spp 04 10.00 

 

Processing of  Neem 

The neem stem was collected, cleaned, shade dried and griended into powder using a blender. 

The powder obtained was then stored at room temperature in a clean, air-tight container. 

Preparation of Neem extract 

Four solvents such as petroleum ether, chloroform, ethanol and distilled water were used to 

prepare the extracts. 30 gm of neem stem powder was added in separated sterile conical flask 

with 100 ml of each selected solvents, the content was mixed well and kept in bio-shaker for 40 

hours. After 40 hours, the content in each flask was filtered using Whattman no.1filter paper and 

then concentrated by evaporation. [10] 

Preparation of disc 

The required discs were prepared by sterile filter paper dried in an oven. The extracts were 

applied on the dried filter paper disc by micropipette to obtain disc containing 100μg, 150μg, 

200μg and 250μg of extract concentration in each disc. 
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Antibacterial assays 

Antibacterial activity of extracts samples was evaluated by disc diffusion method. A 100 

μL of diluted bacterial suspension (5 x 106 cfu mL-1) of test bacterial strains was spread on the 

surface of Muller Hinton agar. Then sterile disc containing 100 μg, 150 μg, 200 μg, and 250 μg 

of each extracts was placed onto the surface of agar plate. For negative control, discs were 

impregnated with respective solvent. Plates were incubated at 37oC for 24 h and diameters of 

inhibition zones (mm) were determined. [9-12] 

 

Result: 

The dental pathogens for this study were isolated from the dental plaque samples were identified 

as Streptococcus mutans, Streptococcus salivarius and Actinomyces viscosus. The antibacterial 

activity of neem extracts against Streptococcus mutans was shown in table 1. Petroleum ether 

and chloroform extracts of Azardirachta indica showed higher activity at 250μg concentration. 

Ethanol extract showed lowest activity (14mm) against this pathogen. 

Table 1. Antibacterial activity of neem stems extract against Streptococcus mutans 

 

Extract 

Concentration of Neem (stem)extract (mm) 

100 150 200 250 

Petroleum ether 9.66+0.57  13.66+0.47  14.66+0.57  17.66+0.57 

Distilled water 9.00+0.81  11.66+0.47  11.66+0.47  13.66+0.47 

Chloroform 8.33+0.47  10.66+0.47  12.33+0.47  12.66+0.47  

Ethanol 9.66+0.47  11.66+0.47  12.33+0.47  14.33+0.47 

 

Table 2. Antibacterial activity of neem stems extract against Streptococcus salivarius 

extract Concentration of Neem (stem)extract (mm) 

100 150 200 250 

Petroleum ether 8.33+0.47  11.66+0.47  12.66+0.47  13.00+0.81 

Distilled water 11.66+0.47   3.66+0.47  14.33+0.47  11.66+0.47 

Chloroform 8.33+0.47   8.66+0.47  13.00+0.81 15.66+0.47 

Ethanol 10.33+0.47  10.66+0.47  11.66+0.47  13.66+0.47 
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Table 3. Antibacterial activity of neem stems extract against Actinomyces viscosus 

extract Concentration of Neem (stem)extract (mm) 

100 150 200 250 

Petroleum ether 8.33+0.47  8.33+0.47  8.66+0.47  11.66+0.47 

Distilled water 8.33+0.47  8.66+0.47  11.33+0.47  11.66+0.47 

Chloroform 8.66+0.47  9.33+0.47  11.66+0.47  13.66+0.47 

Ethanol 8.33+0.47  8.33+0.47  13.00+0.81 13.00+0.81 

 

The isolate Streptococcus salivarius was highly sensitive to the chloroform extracts (15mm) of 

A. indica and it gives comparable sensitivity pattern for all the other extracts were given in table 

2.  The sensitivity pattern for the pathogen Actinomyces viscosus was depicted in table 3. It was 

sensitive to water extract as well as ethanol extract (13mm) of Azardirachta indica followed by 

the other two extracts such as  petroleum ether and chloroform. Evaluated the antimicrobial 

properties of A. indica leaves against. Micrococcus albus, Staphylococcus aureus, Proteus 

vulgaris and Pseudomonas aerogenosa causing dental carries. The anti-microbial activities of 

petroleum ether extract, chloroform extract and methanol extract of neem stem are checked by 

disc diffusion method. All the stem extracts exhibited significant inhibition. Comparative study 

of the results obtained from both the methods indicates that the chloroform Extract shows better 

antimicrobial activity against desired strains. The methanol extract of neem sticks was tested for 

its antibacterial, antisecretory and antihemorrhagic activity against Vibrio cholerae. A. indica 

extract had significant antibacterial activity. 

 

Conclusion: 

Plants contain phytochemicals such as alkaloids, tannins, essential oils and flavanoids which 

have pronounced antimicrobial activity. This underlies the use since antiquity of herbs to 

improve oral hygiene and prevent tooth decay, gum disease and periodontitis. In our present 

study we had observed that neem sticks were showing good activity against Streptococcus 

salivarius which was highly sensitive to the chloroform extracts, as further sensitivity pattern for 

the pathogen  Actinomyces viscosus is good for water and ethanol and Streptococcus salivarius 

showing better activity against water and choloroform. 
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Discussion:  

Other plant extracts such as Prosopsis africana, T. chebula, T. glaucescens etc were also 

inhibits the growth of the dental pathogens. The study about those plants were done by the 

scientists and already reported as, the inhibitory effects produced by the aqueous and ethanol 

extracts of Prosopis Africana on Streptococcus mutans was not significantly different (P>0.05) 
[14]. Some phenolic compounds isolated from F.carica exhibit anticaries activity either due to 

growth inhibition against mutans Streptococci or due to the inhibition of glucosyltransferases the 

acetonic extract of T.chebula was more potent against S.mutans compared to other tested 

extracts. The acetone and ethanol extracts of fruits of T. chebula showed greater antimicrobial 

activity than the corresponding water and methanolic extracts .Both ethanol and aqueous extracts 

of Terminalia glaucescens, the tested chewing sticks had inhibitory effect on clinical isolate of 

Streptococcus mutans. The effect exhibited by ethanol extract was significantly higher than that 

produced by aqueous extract [12] studied the antibacterial activity of various plants from Igaland 

against bacteria including dental pathogens. The extracts of Ficus racemosa showed no activity 

against Streptococcus sp whereas our plant extract showed better activity against Streptococcus 

sp.  Observed no sign of toxicity was detected during the experimental period. Rabbits treated 

with various doses of the crude extracts of neem stems for 14 days had progressive weight gain. 
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