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TASTE DISORDER IN HYPO AND HYPERTHYROIDISM
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Abstract: Gustatory responses to the basic taste substances (sweet, salty, sour and bitter) were studied in
hypothyroid and hyperthyroid subjects. The intensity and hedonic responses were evaluated using "cate
gory scaling" for 7 concentrations of glucose, sodium chloride, citric acid and quinine sulphate. The inten
sity and hedonic values decrease in hyperthyroidism for salt and bitter solution, and sourness is perceived
as more unpleasant. In hypothyroid subjects intensity and hedonic value decreases for sweetness, the pleas
ant responses to salt and bitter increase, though intensity perception decreases for bitter solutions.
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INTRODUCTION

Gustatory stimulation produces metabolic an
ticipatory responses (1,2). A number of conditions
cause disorder of taste sensation; these include nut
ritional (3.4) and endocrine disorders like adrenal
cortical insufficiency, cushing's syndrome, cretinism,
diabetes mellitus and hypothyroidism (5,6). Even
physiological alterations in the internal signals can
significantly alter the gustatory preferences (7,8). In
ternal sodium (9,10) and blood sugar levels are also
reported to alter gustatory preferences (11).

These observations naturally lead to a specula
tion regarding the possible changes in gustatory re
sponses in endocrine disorders in which there are
wide spread metabolic alteration. Loss of appetite
forms one of the presenting symptoms of hypothy
roidism. McConnel (12) reported a high frequency
of hypogeusia and dysgeusia in patients of
hypothyroidism and felt that the defect in taste could
provide an additional explanation for this lack of
food intake. So even if thyroid hormone per se does
not have any effect on taste, some of its metabolic
consequences may be involved e.g. alliviation in
hlood sugar levels and changes in body weight and
alteration in food intake (13)

The high frequency of disturbances in taste in
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untreated patients with hypothyroidism (12,18)
suggested that more attention should be paid to this
symptom complex in evaluation of patients with
thyroid disease.

Past studies have concentrated more on the
taste threshold than hedonic (magnitude) estima
tion. The present study therefore aims at more com
plete evaluation of the taste changes in thyroid disor
ders.

METHODS

The study was conducted in 3 groups of subjects
as follows: (1) Normal healthy subjects as control
(20 females and 80 males), (2) Hypothyroid (20
females and 10 males) and (3) Hyperthyroid subjects
(8 females and 12 males). Patients were taken from
thyroid clinic in the Department of Haematology
and Nuclear Medicine of Safdarjang Hospital. The
ultimate diagnostic criteria for thyroid disorders res
ted on the clinical signs and symptoms and labora
tory estimation of the T3, T4 and TSH levels. The
normal healthy subjects were students and staff of
University College of Medical Sciences.

Taste stimuli: For testing the taste intensity and
taste hedonic, 7 concentrations each with starting
concentration of glucose (2.00M), sodium chloride
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(1.ooM), citric acid (0.05M) and Quinine sulphate
(0.OO1M) were used with serial half dilution.

For evaluation of taste responses the subjects
were presented the test solutions as per method of
Moskowitz (14) and then responses were rated using
category scaling. The subjects were instructed to
taste each concentration of solution twice, and to
rate the taste intensity on 0-6 category scale (0 = no
taste, 6 = extremely strong taste). The hedonic rat
ing (pleasantness) was provided on a 6 point scale (1
= extremely disliked, 6 = extremely liked). No
neutral point was provided to denote indifference,
so that the subjects were· required to state whether
they liked or disliked the stimulus.

RESULTS

Response to glucose solution (Fig. 1): The intensity
and hedonic responses were very similar to control
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subjects in hyperthyroid subjects. The detection
threshold of 20% and the recognition threshold of
40% of the hypothyroid subjects exceeded O.06M.
The decreased intensity response in hypothyroid
subjects was qualified with respect to the intensity
responses of hyperthyroid subjects and it was found
that the decrease was significant at concentrations of
O.25M to 1.0M (Table f). Similarly the hedonic re
sponse of the hypothyroid subjects were significantly
different than those of the hyperthyroids in the con
centration range of O.13M to O.5M.

Response to sodium chloride (Fig. 2): The intensity
responses of hyperthyroid subjects were uniformly
slightly less than those of normal subjects in the en
tire range of O.02M to 1.0M. However, their hedonic
responses are strikingly different. They rated salt
concentration of O.02M to O.13M as marginally
pleasant and 0.25M to 1.0M as increasingly unpleas
ant, i.e. they had 'break point' as O.13M as com-

TABLE I : Taste responses to glucose solutions in control, hypo and hyperthyroid subjects.

Glucose Intensity Responses Hedonic Responses
concentration
(Moles/lit) Control Hypothyroid Hyperthyroid Control Hypothyroid Hyperthyroid

0.03 0.75±0.54 0.70±0.22 0.85±0.17 3.40±0.42 3.70±0.78 3.60±0.84
0.06 1.65±0.81 1.35±0.57 1.55±0.48 3.5±0.36 3.70±0.92 37±0.87
0.13 2.85±0.67 2.40±0.68 2.55±0.7l 4.15±0.69 3.80±0.42 4.25±0.58·
0.25 3.35±0.76 2.90±0.37 3.40±0.41·· 4.75±1.23 3.90±0.53 4.75±0.66··
0.50 4.4±1.03 3.70±0.52 4.40±0.48·· 4.85±1.l7 4.50±0.68 5.40±0.53··
1.00 5.9±0.78 4.50±0.36 5.35±0.29··· 5.40±0.99 5.25±0.72 5.55±0.49
2.00 5.55±0.31 5.20±0.76 5.90±0.80· 4.35±2.40 4.30±0.69 4.55±0.86

• <0.05, •• <0.01, ••• <0.001

TABLE II : Taste intensity and hedonic responses in control, hypo and hyper thyroid subjects.

Sodium chloride Intensity Responses Hedonic Responses
concentrationll
(Molesllit) Control Hypothyroid Hyperthyroid Control Hypothyroid Hyperthyroid

0.02 1.45±0.56 1.80±1.01 1.l0±0.82 3.63±0.37 3.70±0.38 3.80±0.29
0.03 2.45±0.71 2.55±0.49 1.80±0.63·· 3.76±0.69 4.20±0.43 3.75±0.29··
0.06 2.80±0.69 3.05±0.53 2.50±0.69· 4.25±0.91 4.60±0.42 4.00±0:37··
0.13 3.80±0.81 3.85±0.51 3.50±0.49 4.35±0.93 4.90±0.83 3.70±0.71··
0.25 4.30±1.08 4.65±0.65 4.30±0.38 4.97±1.l2 5.30±1.13 2.80±1.72···
0.50 5.40±0.59 5.50±0.79 4.95±0.93 4.1O±0.73 5.00±2.07 2.00± 1.68·'·
1.00 5.85±O.43 5.90±1.23 5.65±1.37 2.80±2.32 3.50±2.61 1.1O±1.48··

• <0.05, •• <0.01, ••• <0.001
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Fig. I: Intensity and hedonic responses to glucose solution in control, hyper and hypothyroid subjects.

TABLE III : Taste responses to quinine sulphate solution in control, hypo and hyper thyroid subjects.

Quinine sulphate Intensity Responses Hedonic Responses
concentrationn
(Molesl/it) Control Hypothyroid Hyperthyroid Control Hypothyroid Hyputhyroid

OO16סס.0 0.70±0.38 0.05±0.31 0.60±0.37"· • 3.75±0.61 3.70±0.53 3.35±0.23·
OO31סס.0 lAS±0.61 0.IO±OA3 1.20±0.59··· 3.35±0.63 3.80±1.49 2.80±O.67·
0.000063 2.25±1.19 0.40±0.98 2.20±0.85· •• 3.20±0.76 3.55±1.63 2.45±O.58
0.00013 3.0±1.36 1.0±0.9 2.80± 1.15··· 2.50±0.79 3.20±1.67 1.7G±O.86··
0.00025 4.15±1.l7 2.0±1.55 3.80± 1.03·· 2.25±1.l5 2.90±0.69 1.90±O.53···
0.0005 5.40±0.76 2.50±1.66 4.80±1.29·· 1.60±1.28 2.1O±0.59 1. 15±O.76··
0.001 S.SO±0.S3 3.40±2.03 5.75±1.83·· 1.30±2A5 1.50±0.63 1.03±O.81

• <0.05, •• <0.01, ••• <0.001
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Fig. 2: Responses to sodium chloride solution in control. hyper and hypothyroidism.

pared to 0.25M in control and hypo-thyroid subjects
(Table II). The hypothyroid subjects rated the salt
solutions as consistently more unpleasant than nor
mal through the entire range of concentration.

Response to citric acid solution (Fig. 3): The in
tensity responses to citric acid were by and large al-

most the same in all the three groups of subjects.
The hedonic responses to citric acid were similar for
the control and hypothyroid subjects. The hyper
thyroids rated sourness more unpleasant than con
trol which was statistically significant as compared to
hypothyroids, only in the concentration range of
0.0125 to O.05M.
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Fig, 3: Taste responses of control, hyperthyroid and hypothyroid subjects to increasing concentrations of citric acid,

Response to quinine sulphate solution (Fig. 4):
The intensity responses of the hypothyroids were
significantly less than control at all concentrations in
the range of 0.OOOO6M to O.OOIM. The diminution
being more towards the higher concentration (TlJ-ble
III). In the hypothyroid group, only 60% had a de
tection threshold less than 0.OOO63M. and only 70%
had a recognition threshold less than O.OO013M. The
hedonic responses for quinine sulphate were signifi
cantly different. in hypo and hyperthyroid subjects.

DISCUSSION

The results of the various tests conducted in
human subjects indicate that there are some consis
tent changes in taste response in patients having
thyroid discorders. These are (a) the intensity (in
crease threshold) and hedonic values for sweetness
diminished in hypothyroidism, (b) the hedonic value
for sa'ltiness increases in hypothyroidism as com
pared to the control, (c) sourness is perceived as
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Fig. 4: Intensity and hedonic ratings in control, hyper and hypothyroid subjects to quinine sulphate solutions.

more unpleasant than usual in hyperthyroidism, (d)
the intensity perception of bitterness decreases in
hypothyroidism as compared to the control, also it is
less unpleasant in hypothyroid, and more unpleasant
in hyperthyroids, than in control subjects.

Decreased taste responses for glucose in
hypothyroid subjects were compared with rats ren
dered hypothyroid in our experimental study also
shows the decrease in consumption for sweet solu
tion. While no perception changes for sweet taste
have been reported in thyroixin treated rats (15).
Generally gustatory symptoms developed concom
mitantly with the other symptoms of hypothy
ro\dism, like hypogeusia (17). Defects similar to
those observed in patients with hypothyroidism have
been reproduced in Holtzman rats, rendered
hypothyroid with large doses of radioactive iodine

(18). These animals drink less of sucrose than do
normal animals.

In hyperthyroidism, salt solutions are perceived
as more unpleasant than usual at higher concentra
tion. Such a change is also associated with a decrease
in intensity perception. In hypothyroids, only the
hedonic tone increases. These changes are reflected
in the animal experiment too, where rats consume
more salt solution in hypothyroidism and less in
hyperthyroidism (19), are not contradictory to an
earlier observation by Fregley et al (20) that
hypothyroid rats show a preference for saline. The
answer to these findings may be in the known abnor
malities of cortisol metabolism and observation by
Taylor and Fregley (21) that hypothyroid rats are
less responsive to administered aldosterone. This be
come more probable considering that salt appetite is
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a very robust phenomenon (8,9) and can manifest
even when the serum sodium levels have not altered,
significantly.

In hypothyroidism, the bitter solution was rated
as less intense (reversal threshold) and also less un
pleasant than usual. In hyperthyroidism, however,
an opposite change in hedonic response i.e. intensifi
cation of unpleasantness was observed without con
commitant change in intensity perception. MaCon
nel et al (12) also emphasized that the most com
monly observed taste deficit in patients of
hypothyroidism was the loss of taste for bitter
stimuli.
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The pathogenesis of the defects in the gustatory
perception of the basic taste sensations in patients
with hypothyroidism is not known. The role of zinc
and vitamin 'A' (22,23) in altering the taste res
ponses in hypothyroidism cannot be ruled out.
Lastly the changes in hunger and satiety also effects
the taste responses.
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