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Serum Ghrelin Changes in Thyroid Dysfunction

Abdolsamad Sadegholvad MD*, Mojhgan Afkhamizadeh MD?*,
Gholamhossein Ranjbar-Omrani MD™*

Background: Thyroid dysfunction is associated with changes in the appetite. Ghrelin can
regulate feeding behavior. The aim of this study was to evaluate whether ghrelin plays a role in the

appetite changes in different states of thyroid dysfunction.

Methods: The serum ghrelin levels were measured in 45 newly diagnosed hyperthyroid and 45
newly diagnosed hypothyroid patients before and after medical treatment. Forty-five healthy

subjects were also studied as control group.

Results: The ghrelin levels did not change significantly in patients with hyperthyroidism or
hypothyroidism before and after the treatment. The ghrelin levels were not different from those of

the control group.

Conclusion: Ghrelin is not likely to be the primary determinant of appetite changes in thyroid

dysfunction.
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Introduction

hrelin, a recently discovered hormone
secreted mainly from the gut, is a
growth hormone secretagogue.’ It is
found to regulate feeding behavior.? Ghrelin
administration induces weight gain in rats.®> There
is compelling evidence for a role of ghrelin in
energy balance.* A premeal rise in the ghrelin level
has been reported in human. Also, ghrelin
administration induces hunger.> ® Although ghrelin
is expected to play a role in obesity, it has been
found that the serum ghrelin level is lower in obese
individuals.” Furthermore, negative energy balance
conditions are associated with increased ghrelin
levels.®
As alterations in body weight and appetite are
hallmarks of thyroid disorders,” it seems rational to
assess the changes in the serum ghrelin levels in
different states of thyroid dysfunction and explore
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the role of ghrelin in appetite changes in these
patients.

Materials and Methods

Forty-five patients newly diagnosed as having
hypothyroidism and 45 patients newly diagnosed
as having thyrotoxicosis were recruited and studied
before and after medical treatment. The patient
groups were compared to a group of 45 healthy
individuals, age and body mass index (BMI) were
matched, by the control group. Table 1 summarizes
the characteristics of the subjects.

Fasting serum samples were taken from all
subjects for measurement of total T4, T3, TSH,
and ghrelin levels. Age, sex, and weight of the
subjects were recorded. Human ghrelin was
measured using a commercially available
radioimmunoassay (RIA) kit (DRG International
Inc., Germany); thyroid hormones were measured
by RIA (Kavoshyar Iran Co.); and TSH was
measured by immunoradiometric assay (IRMA)
(Kavoshyar Iran Co.).

Statistical analysis
Data were presented as mean + SD. SPSS
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Table 1. Baseline characteristics of the participants.
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Hyperthyroid group

Hypothyroid group Control group

*Age (year) 36.6 (13.04)
**BMI (kg/m?) 21.8 (3.8)
Sex
Male 53%
Female 47%

38.9 (12.8) 35.9 (12.6)
27.04 (4.7) 22.02 (3.5)
32% 20%
68% 80%

*Data are presented as mean * (SD); **BMI = body mass index.

Table 2. Mean * (SD) baseline thyroid function tests of the subjects.

Hyperthyroid group

Hypothyroid group Control group

T4 (ug/dL)
T3 (ug/dL)

19 (3.9)
459 (178)

2.2 (L.7)
67 (30)

7.8 (L.9)
126 (27)

software (version 11.5) was used for statistical
analysis.

The ghrelin levels before and after treatment
were compared by paired t-test. The ghrelin levels
of hyperthyroid and hypothyroid patients, and
control group were compared by unpaired t-test.
Pearson correlation was used to measure the level
of association between ghrelin and other variables.
P < 0.05 was considered significant.

Results

The characteristics of the subjects and control
group are shown in Table 1. Table 2 shows the
mean values of T3, T4, and TSH in hyperthyroid,
hypothyroid, and control groups.

The serum ghrelin levels before and after
treatment are shown in Figure 1, which reveals a
slight rise in the ghrelin levels in hyperthyroid
patients after treatment, but it was not statistically
significant (P = 0.19).

The baseline serum ghrelin levels were slightly
higher in hyperthyroid patients compared to the

control group, but this was not statistically
significant (Figure 1) (P = 0.06).

The baseline serum ghrelin levels were slightly,
but not significantly, lower in hypothyroid subjects
compared to hyperthyroid ones (P = 0.29).

The analysis of variance (ANOVA) did not
show any significant difference between the mean
ghrelin levels in different groups.

There was no significant correlation between
the ghrelin levels and BMI, age, T4, and TSH in
any of the groups. Although, a weak inverse
correlation existed between ghrelin and BMI, and a
weak positive correlation between ghrelin and
TSH.

Discussion

We assessed the relationship between the
plasma ghrelin levels in thyroid dysfunction and
anthropometric parameters of the patients. The
ghrelin levels are expected to be higher in patients
with hyperthyroidism as in other negative energy
balance states®; but in our study, the ghrelin levels
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Figure 1. Serum ghrelin levels in hyperthyroid and hypothyroid pateints before and after treatment.

Archives of Iranian Medicine, Volume 10, Number 2, April 2007 169



were slightly lower in hyperthyroid patients before
treatment compared with posttreatment values.
This was true for the control group too.

Although the pretreatment values were lower in
our study, but the difference was not significant
(P =0.59). In a study on nine patients with Graves’
thyrotoxicosis, the ghrelin levels were lower in
pretreatment stage compared with posttreatment
values.” In another study on 24 hyperthyroid
patients, similar results were obtained. In that
report, the authors concluded that the changes in
the ghrelin levels were due to insulin resistance
induced by thyrotoxicosis rather than negative
energy balance.™

These findings are similar to the results of
Purnell et al and Hansen et al who reported the
elevation of the ghrelin level in obese subjects after
weight loss.'? 13

As well as in patients with anorexia
nervosa®> * and bulimia nervosa,®® it can be
hypothesized that the change in food intake in
patients with hyperthyroidism is regulated by other
mechanisms, which in turn, may inhibit gastric
ghrelin release through a feedback inhibition.

In our study, 45 hypothyroid patients, which is
the largest studied group so far, were investigated.
In this group, the ghrelin levels before and after
treatment were not statistically different. The
levels were not different with those of the control
group either (P =0.19).

In agreement with our results, there is a recent
study on 17 hypothyroid patients, which showed
no significant change in the ghrelin levels before
and after treatment.® In that study, there was no
significant correlation between the plasma ghrelin
levels and anthropometric parameters, which is
similar to our results

Finally, we conclude that ghrelin is not likely to
have a primary role in appetite changes in patients
with thyroid dysfunction.
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