
ABSTRACT

PURPOSE : The purpose of the study is to comparethe genetic sensitivity to bitter taste of 6 n 
Proylthiouracilamong carious and non -carious group children between age group of 6 to 12 years.

Materials and Method: A total of 200 children belonging to the age group of 6 to 12 years of both the sexes 
were selected and divided into two groups of 100 each based on DMFT and def scores i.e  carious group with 
DMFT and def scores above 4 and non- carious groups with DMFT and def scores of 0. 6 n Propylthiouracil 
sensitivity test was carried with proyplythiouracil strips to determine the inherent genetic ability to taste a bitter 
or sweet substance. Sensitivity to bitter taste of 6 n propylthiouracil in carious children and non- carious 
children were analyzed and subjected to statistical analysis using chi square test.

RESULTS : In carious group with of sample of 100 children, 83 children with DMFT and def scores above 4 
were non tasters and 17 children were tasters. Where -as in non-carious group with DMFT and deft scores 0, 
91 subjects are tasters and 9 were non tasters . The difference between the 2 groups was statistically 
significant.

KEY WORDS : Dental Caries,PROP, Genetics.

INTRODUCTION

Dental caries is one of the most prevalent infectious 
[1] 

diseases to afflict mankind. Unfortunately, many 

children are afflicted with dental caries at an early 
[2]age, even those as young as 12 months of age.  

Various risk markers such as salivary counts of 

streptococci mutans and lactobacilli, socio-

economic factors, past caries experience and the 

frequency and amount of sugar intake have been 

evaluated to identify children at high risk for dental 

caries. However, it is difficult, if not impossible, to 

identify at risk population with currently available 
[1]caries screening methods.

 Carious process is strongly associated with dietary 

practices. The desire to select one food over another 

is more closely linked to taste and other sensory 

properties of foods. For many children taste is 

[2]driving force behind food consumption.  

Inherited behaviour and taste thresholds may play 

an important role in the frequency of carbohydrate 

intake. Genetic sensitivity to taste may be 

associated with a preference, for or rejection of 

some foods by children. Sensitivity to taste is an 

inherited trait in children. Children accordingly 

may be tasters and non-tasters as determined by 
[2]

the subject's taste threshold. 

Taste worlds of humans vary because of taste 

blindness to6-n-propylthiouracil (PROP). Taste 

blindness to PROP was discovered in the 1930s. 

PROP paper is a useful tool in determining the 

genetic sensitivity to bitter and sweet tastes as well 

as the burn sensation. Sensitivity to the bitter taste 
[1]of PROP is an inherited trait.  The genetic 

predisposition to taste 6-n-propylthiouracil (PROP) 

varies among individuals and is associated with 

salivary levels of Ps-1 and II-2 peptides, belonging 

to the basic proline-rich protein family (bPRP).The 

role of these proteins and free amino acids that 

selectively interact with the PROP molecule, aid in 
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modulating bitter taste responsiveness. Genetic 

factor to bitter taste perception appears to be 
[1]

largely mediated by the gene TAS2R38 gene.

PROP can be tasted at very low concentration and 

the filter paper used for taste research contains only 

approximately 1.6 mg of PROP.The subset of 

population who rate PROP paper as intensely bitter 

are identified as tasters. A taster child is able to 

perceive stronger bitter and sweet tasters as 

compared to non-tasters

It was hypothesized that a higher prevalence of 

dental diseases would be observed among 

nontaster children as compared to children who 
1

were tasters . The purpose of the study is to 

compare the genetic sensitivity to bitter taste of 6 n 

Proylthiouracil in carious and non- carious group 

children between age group of 6 to 12 years

MATERIALS AND METHODOLOGY

A total of 200 children belonging to the age group of 

6 to 12 years were selected and equally divided into 

carious and non-carious group.

Inclusion criteria

1. Healthy co-operative patients

2. Children with signed informed consent

Exclusion criteria

1. Medical historythat  affect salivary flow, alter 

the taste sensation or necessitate diet 

modification.

2. Known allergy/ history of adverse reactions to 

6-n-propylthiouracil.

3. Acute dental distress, requiring emergency 

dental treatment.

4. History of recent or current antibiotic usage.

5. Children with orthodontic appliance 

6. Children participating in the fluoride mouth 

rinse program.

Source of data:

200 healthy children fulfilling the selection criteria 

were includedin the study. The children were aged 

between 6-12 years and were divided into 2 groups.

200 students of age 6 to 12 divided into two groups 

GROUP 1: 100 students with dmfs score 0

GROUP 2: 100 students with dmfs score 4 and above 

Preparation of Propylthiouracil (PROP) strips

A 2x2 cm size of Whatmanfilter paper was 

used.10mg/ml of propylthiouracil was dissolved in 

5ml of ethyl alcohol in a beaker. Whatman filter 

paper strips were soaked in the above solution for 

one hour for the complete absorption of the 

drug.These strips were removed and allowed to dry 

at room temperature. The weight of the strips after 

the drying was determined and recorded. The 

difference between the initial weight of the filter 

paper and the weight after the impregnation of the 

drug gives the actual amount of drug impregnated 

on each strips. An average amount of the drug 

impregnated on each strip was approximately 1.6 

mg.

PROP sensitivity test

200 children were selected and equally divided into 

2 groups. Subjects were instructed priorly to not to 

consume any form of diet at least two hours prior to 

PROP testing. PROP was placed on the dorsal 

surface of the subjects tongue for 30 seconds to 

determine the genetic ability to taste a bitter or 

sweet substance.After the test the subjects where 

questioned about their taste perception to this 

drug.

CARIES EXPERIENCE

The caries experience was recorded using visible 

light, mouth mirror and  probe. DMFT and def 

scores were established .Results were subjected to 

statistical analysis using the Chi- square test.

RESULTS

In carious group with of sample of 100 children,83 

children with DMFT and def scores above 4 were 

non tasters and 17 children weretasters. Where -as 

in non-carious group with DMFT and deft scores 0, 

91 subjects are tasters and 9 were non tasters. The 

differences between the 2 groups were statistically 

significant.
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Statistical analysis: (chi-squared test)

*denotes significant association

DISCUSSION

Dental caries is most common chronic disease in 

childhood, resulting in a severe problem for 
[3]worldwide public health.  Thereby early detection 

of children who are at caries risk could prevent the 

widespread of this virulent disease. PROP paper can 

be used as a tool to determine those  children at 

caries risk. 

PROP paper is a useful tool in determining the 

genetic sensitivity to bitter and sweet tastes as well 

as the burn sensation.Sensitivity to the bitter taste 

of PROP is an inherited trait.PROP is a medication 

used in the treatment of Grave's disease 

(hyperthyroidism), and the therapeutic dosage is 

150 to 200 mg daily for adults and 50 to 150 mg daily 
[2]

for children aged 6-10 years.  However, PROP can 

be tasted at very low concentration and the filter 

paper used for taste research contains only 
[4]

approximately 1.6 mg of PROP.  The subset of 

population who rate PROP paper as intensely bitter 

are identified as tasters. A taster child is able to 

perceive stronger bitter and sweet tastes as 
[5,6]

compared to non-tasters.  Tasters are thus able to 

perceive taste in a lower concentration of bitter or 
[5,7,8]sweet substance than non-tasters.  In contrast, 

non-tasters may not be able to perceive sweet or 

bitter taste inthe same concentration as tasters and 

hence, require a higher concentration to perceive 

taste. 

The present study was conducted to comparethe 

genetic sensitivity to bitter taste of 6 n 

Proylthiouracil in high risk and low risk caries group 

children 

In the non-carious group with DMFT and deft scores 

0, 91 were tasters and 9 were non-tasters. Whereas 

in carious group with DMFT and deft scores above 4, 

83% were non-tasters and 17% were tasters.A 

pattern of increasing overall caries experience was 

observed, as the genetic sensitivity to detect 

bitterness of PROP paper decreased. While 

nontasters had more decayed and filled surfaces as 

compared to moderate tasters and severe tasters.

Sensitivity to the bitter taste of PROP is an inherited 

trait. The current understanding of bitter taste has 

advanced from the discovery and study of the TAS2R 

family of taste receptor genes. Mennella et al 

classified 143 children and their mothers into three 

groups based on their TAS2R38 genotype (gene that 

encodes a taste receptor responsive to bitter taste). 

Type AA had two bitter insensitive alleles 

(nontasters), Type PP had two bitter sensitive 

alleles (supertasters) and type AP had one of each 

(medium tastes). Family studies show that subjects 

who could not taste PROP (nontasters) carried two 
9recessive alleles

Raghavendra et al(2012) stated that overall caries 

experience (Dmfs) was found to besignifacantly 

higher in non-tasters than in tasters showing 

significant association between PROP and dental 

caries. Majority of the non tasters were sweetlikers 

and preferred strong tasting food products, 

whilemajority of the tasters were sweet dislikers 

and preferredweak tastes. There was a significant 

increase in the overallcaries experience in the non 

Tasting
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taster population, as thegenetic ability to detect 

PROP taste decreased.Tasters or sweet dislikers 

might avoid sweet foodbecause their oral 

sensations are too intense and thusless pleasant to 

accept the intensely bitter and strongsweet 

substances thus making tasters less prone to 

decay.In contrary, non taster children may have a 

higherconcentration and higher frequency of sugar 

intakecompared to children who are tasters, and are 
[2]

thereforemore susceptible to dental caries. 

Rupesh et al (2006) stated that anatomically, 

supertasters also have a higher density of fungiform 

papillae and taste receptors on the anterior portion 

of the tongue than medium tasters and nontasters.

Supertasters are thus able to perceive taste in a 

lower concentration of bitter or sweet substance 

than nontasters. In contrast, nontasters may not be 

able to perceive sweet or bitter taste in the same 

concentration as supertasters and hence, require a 

higher concentration to perceive taste in the food 

products. Nontaster children may therefore have 

higher concentration and frequencies of sugar 

intake compared to children who are medium or 

supertasters and are therefore more susceptible to 
[1]

dental caries. 

CONCLUSION

The study demonstrates that use of PROP strips 

technique in school children could be a much 

convenient method to determine the caries risk for 

the clinical examiner to perform chair side.As the 

concentration of drug in each strip is as low as 1.6 

mg this method of risk determinant is safe. It can be 

used in community level as it is a faster and simpler 

method. This method is cost effective also.But 

further investigations regarding the use of prop to 

determine caries risk have to be done as this study 

used only a limited sample size.
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