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ABSTRACT
AIM: To determine whether herbal toothpastes have more antimicrobial effect than fluoridated toothpaste

MATERIALS AND METHODS : 4 herbal toothpastes containing Neem, tulsi, ginger and aloe vera respectively were
selected and 5 samples of saliva was collected from children between the age groups 4-5 years who had more than 5
teeth with caries present. Antimicrobial effect on these toothpastes were done having the control mediums of 0.2%
chlorhexidine and fluoridated toothpaste using that saliva sample as well as isolated streptococcus mutants. The
average zone of inhibition was calculated and analyzed.

RESULT: Clove has been found to have better antimicrobial activity in comparison to the other herbal toothpastes
and the controls.

CONCLUSION : Herbal toothpastes contain good antimicrobial properties.
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l. INTRODUCTION :

Dental caries in infants and toddlers have a distinctive pattern. Different terminology have been used to refer to dental
caries among children.[1] The definitions which were first used to describe this condition were related to etiology, with the
focus on inappropriate usage of nursing practices. The following terms are used in a interchangeable manner : Early
childhood tooth decay, nursing caries, baby bottle-fed tooth decay, early childhood caries, early childhood dental decay,
comforter caries, maxillary anterior caries, rampant caries, and many more.[2,3] Some of these terms indicate the cause of
dental caries in pre-school children.[3] Baby bottle-fed tooth decay refers to the decay in an infant's tooth, associated with
what the infant drinks.[4] However, some authors use the term “nursing caries” because it indicates the inappropriate bottle
use and nursing practices as the causative factors.[2,5] However, the term “early childhood caries” is becoming popular
with dentists and dental researchers alike.[3,6]

The term “early childhood caries” was suggested at the 1994 workshop sponsored by the Centers for Disease Control and
Prevention in an attempt to focus the attention on multiple factors (i.e. socioeconomic, behavioral, and psycho-social) that
contribute to caries at such early ages, rather than ascribing sole cause to inappropriate feeding methods.[7] ECC is defined
as “the presence of one or more decayed, missing teeth, or filled tooth surfaces in any primary tooth in a child 72 months of
age or younger. In children younger than 3 years of age, any sign of smooth-surface caries is indicative of severe early
childhood caries (S-ECC). From ages 3 years through 5 years, one or more cavitated, missing teeth (due to caries), or filled
smooth surfaces in primary maxillary anterior teeth, or decayed, missing, or filled score of >4 (age 3), >5 (age 4), or >6
(age 5) surfaces constitutes S-ECC.[8]
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In the initial phase of ECC,it is recognized as a dull, white demineralized enamel that quickly advances to an
obvious decay along the gingival margin.[9] Primary maxillary incisors are generally affected earlier than the 4
maxillary anterior teeth which are often involved concurrently.[10] Carious lesions may be found on either the
lingual or labial surfaces of the teeth and, in some cases, on both.[11] The decayed hard tissue is evident clinically as
a yellow or brown cavitated lesion. In older children whose entire primary dentition is completely erupted, it is usual
to see considerable advancement of the dental damage.

Streptococcus sobrinus and S. mutans are the main cariogenic micro-organisms.[11,12] These acid-producing
pathogens of the mouth cause damage by dissolving tooth structures in the presence of fermentable carbohydrates
such as glucose, sucrose and fructose.[13,14] Most of the investigations[10,15,16] have shown that in children with
ECC, S. mutans has regularly exceeded 30% of the cultivable plaque flora. These bacterial masses are often
associated with carious lesions, white spot lesions, and sound tooth surfaces near the lesion areas. Conversely, S.
mutans typically constitutes less than 0.1% of the plaque flora in infants with negligible to no caries activity.[17] It is
well known that initial acquisition of mutans streptococci (MS) by children occurs during a well-delineated age
range that is being designated as the window of infectivity.[18] Most of the long-term studies also demonstrated that
the individuals with low infection levels in this period are less likely to be infected with MS, and subsequently have
the lowest level of risk of developing caries.[19,20] This may be explained by the competition between the oral
bacteria, resulting in the invasion of the niches, where MS can easily colonize, by less pathogenic species.[21]

The fluorides usage for dental purposes began in the 19th century. Fluorides are found naturally throughout this
world.[22] They are present to some extent in all food and water, so that all humans ingest some fluoride on a regular
basis. In addition, fluorides are used by individuals in the form of toothpastes, rinses, lozenges, chewable tablets,
drops.

Herbal toothpastes have been standardized and brought into the market as the action of the ingredients in the
toothpaste have been found to have certain unique properties which can enhance the oral hygiene of the patient. This
study has been conducted to determine whether herbal toothpastes have better antimicrobial effects than the
fluoridated toothpaste used which is currently in usage.

1. MATERIALS AND METHODOLOGY :

It is an in vitro study done by disc diffusion technique. For the study, the herbal toothpastes which were utilized are
Colgate Swarna Vedhsakti, K.P.Namboodiri’s Aloe Vera Toothpaste, Dabur Herbal Toothpaste and K.P Namboodiri’s
Ginger Herbal Toothpaste. The fluoridated toothpaste utilized as the control is Colgate Kids Toothpaste. The
herbaltoothpastes containing neem, tulsi, ginger and aloe vera were diluted in a 1:10 ratio and impregnated in paper disc
and placed on Mueller Hinton Agar (MHA). The antibacterial activity of the herbal toothpasteswere tested against
Streptococcus mutans as well as 5 salivary samples taken from ages 4-5 where the children have a minimum of 5 decayed
teeth, 0.2 % Chlorohexidine and diluted fluoridated toothpaste soaked in the disc is taken as positive control.

Preparation of the disc : Plain paper disc measuring 6 mm diameter was bought from Himedia laboratory. It was sterilized
in hot air oven at 160°C for 60 minutes.

Culture suspension : Isolated colony of the organism was inoculated to the nutrient agar and incubated overnight. The
colonies were emulsified in sterile normal saline with turbidity matching 0.5 McFalard standard. Using a swab the
suspension was spread on the Mueller- Hinton agar like a lawn culture.

The sterile discs were soaked in the test solutions, Chlorohexidine (0.2 % concentration) and diluted fluoridated
toothpaste.The discs were then taken and placed on a sterile petridish and dried in hot air oven for 15 minutes. The
dried discs were placed in the MHA coated with the test organism and salivary samples respectively. The plates were
incubated at 37° C overnight aerobically. After incubation, the plates were checked for the zone of inhibition. The
zone was measured in millimeter using a scale.
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11l. RESULT:
Table 1: Zone of inhibition

TOOTHPASTES AVERAGE ZONES OF | AVERAGE ZONES OF
INHIBITION COATED WITH | INHIBITION COATED WITH
STREPTOCOCCUS ON MHA SALIVARY SAMPLES ON MHA

NEEM 31.00mm 39.33mm

TULSI 26.50mm 39.00mm

GINGER 23.00mm 37.67mm

ALOE VERA 23.00mm 36.67mm

CHLORHEXIDINE 25.00mm 43.00mm

FLUORIDATED 26.00mm 42.00mm

TOOTHPASTES

V. DISCUSSION :

Streptococcus mutans has been found to be the initiating microorganism in dental caries formation. With this kept in mind,
the first stage of the study conducted was estimating the antimicrobial efficacy of the herbal toothpastes against fluoridated
toothpaste and the gold standard, chlorhexidine against Streptococcus mutans. Chlorohexidine is known have a quicker Kill
rate than other antimicrobials and also inactivates microorganisms of a broader spectrum. In this stage of the study
conducted, it was found that the antimicrobial activity of herbal toothpastesagainstStreptococcus mutans were extremely
good. It was found thatthe antimicrobial activity of clove and meswak against isolated streptococcus mutans exceeded the
activity of 0.2 % Chlorohexidine control as well as the fluoridated toothpaste control, which is usually used by all
children.

Once the efficacy of the herbal toothpastes had been established as in the same range of antimicrobial activity as the
controls, the second stage of the study was conducted. In this stage, the antimicrobial activity of the herbal toothpastes
against samples of saliva collected from children of the age group of 4-5 years with a minimum of 5 active carious lesions
was tested to compare with the controls’ efficacy. It was found that the antimicrobial activity of herbaltoothpastes on the
salivarysample coated plates were effective and the zone of inhibition of the clove was found to be slightly more than the
controls utilized in the study.

A similar study had been conducted in 2004. The authors used diffusion technique to evaluate the antimicrobial
effectiveness of 14 natural herbal dentifrices against four microbes: Streptococcus mutans, Streptococcus sanguis,
Actinomyces viscosus and Candida albicans. Colgate Total and sterile pyrogen-free water served as the positive and
negative controls, respectively. The authors tested the herbal dentifrices at full strength and at 1:1 dilution. They
measured the zones of inhibition at 24 and 48 hours to estimate the antimicrobial potential of the dentifrices and it
was found that 6 dentrifices had excellent antimicrobial activity against all 4 test organisms[24].

Such studies are to be conducted for the practitioners to understand the action of herbal products in the effective
maintenance of oral hygiene so that the cumulative oral hygiene of a given population can be enhanced with the
knowledge spread by the dentists of that locality.

V. CONCLUSION:

Microorganisms have the ability to develop resistance when exposed to a particular agent for a longer time. Recent
studies have proved that microorganisms develop resistance to drugs, resistance to chemical agents and also show
resistance to the environmental factors. Some strains are referred to as MDR strains. Developing an alternative mode
using plant products may help in solving this issue and will also reduce the number of side effects faced with the
usual products at use.
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