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ABSTRACT

Introduction: Taste blindness to the phenylthiocarbamide (PTC)
is an inherited trait that is shown to influence our food and dietary
preferences which in turn influence our body weight. Obesity is a
global epidemic issue known to be on rise among the developing
countries. Relating taste perception to obesity, the present study
was undertaken to assess the prevalence of phenylthiocarbamide
(PTC) taste blindness among obese individuals.

Materials and Methods: Three hundred and fifty individuals of
age group 20-40 y were recruited from the local community for
the present cross sectional study. Anthropometric measurements
were taken and BMI was calculated. Subjects were classified as
underweight, normal, overweight and obese based on their BMI.
Normal, overweight and obese individuals were then asked to
taste the commercially available PTC test papers and classified as
non tasters and tasters of PTC.
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INTRODUCTION

The world health organization has described obesity as an escal-
ating global epidemic [1] and a major nutritional problem in
developing countries, affecting a substantial number of adults and
resulting in an amplified burden of chronic diseases [2]. In India,
5% of the total population is affected by obesity [3]. Various studies
from South India report an alarming increase in overweight and
obesity among children [4-6]. The fundamental cause for obesity is
overconsumption [7] and research indicates that the taste perception
is altered in obese individuals, which in turn affect their consumption
[8]. Understanding the associations between taste perception and
obesity would help us to cope up with obesity, which is known to
be the crux factor for myriad of medical health problems. Gustatory
sense informs the body about the quality of ingested food. Sweset,
sour, salty, bitter, and umami are documented as the basic taste
stimuli. Bitter taste is aversive and identifies potentially harmful
compounds to avoid [9]. It is found that obese individuals have
significantly lower taste perception for salt, umami and bitter taste
modalities as compared to non obese individuals [10].

A bitter chemical, phenylthiocarbamide (PTC), serendipitously dis-
covered by Fox [11] has been widely used for various genetic and
anthropological studies [12]. PTC, also known as Phenylthiourea
(PTU) is an organosulfurthiourea containing a phenyl ring and
possesses the chemical group N-C=S which is responsible for its
characteristic bitter taste [13]. Glucosinolate compounds that occur
naturally in cruciferous vegetables (broccoli, Brussels sprouts,
cabbage, and kale) share this chemical grouping [14] and, in
addition, a common taste quality: bitterness. Individuals with lower
PTC taste thresholds appear to have more food dislikes than do
less-sensitive individuals [15] and preference for sweet and high-fat
food was observed to decrease with increasing perception of bitter
taste [16].

PTC has remarkable property that some individuals report it to be
incredibly bitter while others describe it to be tasteless, depending

Results: Out of 350 individuals, mean age group of 30+6.02
y, based on their BMI they were divided into 4 groups, Group
A-underweight (16%), Group B-normal (35%), Group C-overweight
(28%) and Group D-obese (21%) individuals. In group B, 28%
were non tasters of PTC and 65% were tasters. In group C, 82%
were non tasters and 13% were tasters and in Group D, 81% were
non tasters and 19% were tasters of PTC. The PTC non taster
phenotype individuals showed higher BMI as compared with the
tasters’ phenotype.

Conclusion: Exploring the novel connections between taste
perception and obesity would help us to gain a control over the
global epidemic-Obesity, which is the crux factor for various other
health problems. The study advocates the usage of PTC tasting as
a reliable indicator of weight gain susceptibility.

on the presence or absence of the PTC gene. The taste insensitivity
to PTC is inherited as a Mendelian recessive trait [17] wherein the
individuals with two recessive alleles (tt) are considered as “non
tasters” for PTC and individuals with one dominant allele (Tt) or two
dominant alleles (TT) are regarded as “tasters” for PTC. Genetic taste
sensitivity may account for the development of dietary patterns and
by extension, weight differences among individuals. PTC can be
used as a genetic marker for gaining insight into individual’s risk of
predisposition to obese trait. Vast genetic and molecular literature
persist linking PTC tasting to various medical problems but data
regarding prevalence of PTC taste blind status and obesity is
insufficient and contradictory. Hence, the present study is based
on the hypothesis that the PTC non-taster phenotype would be
associated with higher BMI.

MATERIALS AND METHODS

The cross-sectional study consisted of 350 individuals of age group
20-40 years, recruited from Madagadipet, Puducherry, India through
house visits during the year 2012-2013. Written informed consent
was obtained from all subjects and the protocol was approved by
the Human Research Ethics committee.

The body weight was measured without shoes using a weighing
scale, and height to the nearest centimeter was measured. Body
Mass Index (BMI) was calculated as weight in kilograms divided by
height (in meter squared). The subjects were classified into one of
the four categories [18] as follows:

Group A —underweight individuals - BMI < 18.5 kg/m?;
Group B-normal individuals -BMI 18.5 to 24.9 kg/m?
Group C-overweight individuals— BMI 25 to 29.9 kg/m?;
Group D-obese individuals — BMI >= 30 kg/m?.

Selected normal, overweight and obese candidates were asked to
describe the taste of commercially available PTC-impregnated test
papers. Participants rinsed their mouth with water, and the paper
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was kept in the middle of their tongue. After tasting, they were
asked “Do you taste anything?” If their response was no, they were
classified as non- tasters that is they were regarded as taste blind
to PTC. If they responded that it tasted bad or bitter, they were
classified as tasters. If they responded ambiguously were retested
later.

STATISTICAL ANALYSIS
Data entry and statistics were performed using the Microsoft Excel
and results were expressed in percentages.

RESULT

Out of 350 individuals, with mean age group of 30+6.02 years, based
on BMI, [Table/Fig-1] Group A included 16% (56) of underweight
individuals, Group B included 35% (123) normal subjects, Group C
with 28% (97) of overweight individuals and Group D included 21%
(74) of obese individuals.

The percentage distribution of males and females included under
the four groups. Among the 35% normal candidates (54% females
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and 46% males) 28% were non tasters of PTC, 65% were tasters
and 6% of individuals provided an ambiguous response. Among
28% overweight individuals (563% females and 47% males) 82%
were non tasters, 13% were tasters and 4% individuals provided an
ambiguous response. Out of 21% obese candidates (63% females
and 37% males), 81% were non tasters and 19% were tasters of
PTC [Table/Fig-2].

The prevalence rate of non taster and taster phenotype among
normal, overweight and obese individuals is represented in. It
indicates that non taster phenotype prevalence is increased among
overweight and obese individuals as compared to their normal
counterparts [Table/Fig-3].

DISCUSSION

In this study, we found that the prevalence rate of taste blindness
to PTC among obese individuals was higher compared to normal
individuals. The prevalence of taste blindness among normal
individuals was 28% and among obese individuals it was reported
to be 81%. Our study supports the findings that a strong correlation
exists between non tasters and obesity [19]. It is reported that the
prevalence of PTC taster trait is high in case of non obese children
when compared to overweight/ obese [20]. Additionally fast/junk
foods are low in fiber, micronutrients and antioxidants which are
responsible for weight gain [21].

The possible mechanism involved has genetic background, stating
that the bitter taste receptors are encoded by 25-30 TAS2R genes,
located on chromosomes 12p13, 7934, and 5p15 [22]. The ligand
specificity of TAS2Rs appears to be quite broad, consistent with
their roles in detecting several bitter-tasting compounds [23].
One of these, TAS2R38 has been extensively characterized in
human populations, and is responsive to the bitter stimuli of PTC.
Single nucleotide polymorphisms (SNP) located within a linkage
disequilibrium block of these genes account for the association of
taste, food preference and increase in weight [23]. It is found that
the tasters are also better in discriminating between high and low
fat foods. Also in our study, we found more non tasters who are
overweight/ obese compare to taster, which again lays emphasis
on the choice of food and its relation with obesity.

Anatomical studies reported that tasters actually have more taste
buds than non tasters [24] and another study has showed positive
relationship between the bitter perception to the number of fungiform
papillae [25] present on the anterior surface of tongue.

6-n propylthiouracil (PROP), a compound structurally and chemically
similar to PTC is also being extensively studied. It is shown that
PROP non-tasters showed higher preferences for dietary fat
(such as full-fat milk, high-fat salad dressings and sweet-fat dairy
mixtures) [16,26,27] and consumed more servings of discretionary
fats and high-energy foods per day than did tasters [27,28]. Finally,
PROP tasters gave higher taste intensity ratings for linoleic acid,
an essential polyunsaturated fatty acid, compared with PROP non-
tasters [29].

Interestingly, a recent study reported that normal weight non-tasters
of PROP compared to normal weight super-tasters, had lower
circulating levels of both anandamide and 2-arachidonoylglycerol
suggesting that lower levels of circulating endocannabinoids may
counteract the tendency of non-tasters to overeat as a consequence
of their higher disinhibition, (defined as a loss of control over eating in
response to various types of stress and negative emotional states).
Thus, the differences in endocannabinoid levels between super-
tasters and non-tasters may represent a mechanism to regulate
energy intake and normalize impaired feeding behavior [30].

Hence this study indicates that a greater percentage of non
tasters are obese/overweight individuals, and thus are the high risk
candidates prone for development of enormous non communicable
diseases in future.
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CONCLUSION

This study implies that inherited sensitivity to bitter thiourea com-
pounds, a stable and reliably measured trait, influences weight
status in humans. Current studies raise more questions than they
answer about the prospective role for genetic taste factors in
medical health and disease, and the exact nature of this relationship
remains to be elucidated. An improved understanding of the genetic
basis of taste, including identification of the associated genes and
DNA markers, will hasten up evolution in the field.

Hence, this simple PTC screening test could ultimately be used as
part of a battery of tests to identify vulnerability factors and prevent
obesity development and implement interventions and programs as
early as possible.
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