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SUMMARY

OBJECTIVE: This study aimed to investigate the effect of propylthiouracil treatment on adhesion molecules in patients with subclini-
cal hyperthyroidism.

METHODS: In this study, a total of 168 patients diagnosed with subclinical hyperthyroidism were treated with propylthiouracil for one
year. The levels of adhesion molecules, consisting of sICAM-1, sVCAM-1, and sE-Selectin, before and after the treatment were measured
and compared. These results were compared with the levels of 148 healthy controls who received a placebo.

RESULTS: sICAM-T levels were significantly higher in subclinical hyperthyroidism patients than in healthy controls (‘pa=0.000). sICAM-1
levels were significantly decreased after the treatment (*’pb=0.000). Despite this decrease in patients with subclinical hyperthyroidism,
it did not decrease to the level of the control group. sVCAM-1 did not change before and after propylthiouracil treatment. The level of
sE-selectin was similar to that of the pretreatment control group, but it did not have statistical significance, although it increased after
the treatment (*pb=0.004).

CONCLUSION: The sICAM level was significantly higher than the pretreatment values and decreased after the propylthiouracil treatment.
However, further studies are needed to reduce the risk of atherosclerosis and cancer in patients with subclinical hyperthyroidism.
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INTRODUCTION

Subclinical hyperthyroidism is the standard ref-
erence mean for free T3 and free T4 values and low
or suppressed TSH. It is more common in women
and increases with advanced age'. While clinical
hyperthyroidism increases the risk of cardiovascular
disease, heart rhythm, and fracture risk associated

with osteoporosis, there are places where subclinical
hyperthyroidism presents the same risks. Reports
on cardiovascular risk indicate increased coronary
artery disease?. It increases the risk of atrial fibril-
lation and ischemic heart disease, and it has been
more successful in elderly SHE patients receiving
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|-thyroxine than in the normal population®. On the
other hand, a five-population-based cohort study found
a relative risk of coronary artery disease in patients
with subclinical hyperthyroidism (SHE), 1.21 (95% CI
=0.88-1.68) and 1.19 (95% CI = 0.81-1.76) for cardiovas-
cular mortality®.

The adhesion process and transendothelial migra-
tion of leukocytes are provided by cellular adhesion
molecules. Cellular adhesion molecules (CAM) are
expressed on the surface of the endothelium as a
response to various inflammatory cytokines, such
as interleukin-1, tumor necrosis factor-c., and inter-
feron-y5. Intracellular CAM-1 and vascular CAM-1
(VCAM-1) are two prototype members of the CAM
immunoglobulin superfamily and play a primary role
in focal leukocyte accumulation in the subendothelial
area. An increase in the plasma levels of ICAM-1 and
VCAM-1 can lead to inflammation, and there is also
a risk of vascular occlusion in the coronary arteries®.
E-Selectin, another member of the adhesion mole-
cule family, allows the inclusion of inflammatory
leukocytes, which are expressed on the surface of
the endothelium.

Adhesion molecules play an important role in ath-
erosclerosis and cancer®. TNF-o has an important role
at the onset of inflammation, and a signaling pathway
through TNF-o., NF-f is responsible for distant cen-
ters and the expression of co-ordination lines in the
structure. Increased ICAM-1 expression may play an
important role in the development of cancer”.

Subclinical hyperthyroidism may trigger the devel-
opment of cancer with molecule adhesion, inflamma-
tion, and atherosclerotic lesion formation. As a result,
we planned to confirm adhesion molecule levels before
and after propylthiouracil therapy in patients with
subclinical hyperthyroidism.

METHODS

A total of 168 patients diagnosed with subclinical
hyperthyroidism were given propylthiouracil treat-
ment for one year. The levels of adhesion molecules
before and after the treatment were compared. The
cases were compared with 148 control patients receiv-
ing a placebo tablet 3 times per day. Subclinical hyper-
thyroidism was diagnosed in patients with normal free
T3 and free T4 levels but below TSH levels. Patients
received propylthiouracil 50 mg. The tablets were
given 3 times per day. Placebo tablets were given to
148 normal healthy control groups three times a day

for control purposes. The sSICAM, sVCAM, and sE-Se-
lectin levels of the subclinical hyperthyroid patients
were measured before the treatment was started, and
the same tests were repeated after 1 year of treatment.

All blood samples were collected under minimal
tourniquet pressure. Blood samples were allowed to
clot for 15 to 30 minutes and centrifuged at 1500g for
10 minutes. The serum was then separated and stored
at -20°C until the analysis. Samples were thawed
only once.

Serum sICAM-1, sVCAM-1, and sE-selectin concen-
trations were determined by enzyme-linked immu-
nosorbent assay (ELISA) kit from Biosource (Bender
MedSystems GmbH, Vienna Austria), according to
the manufacturer’s instructions. The sensitivity of the
sICAM-1, sVCAM-1, and sE-selectin assays were 2.2
ng/mL, 0.6 ng/mL, and 0.3 ng/mL respectively. The
intra-assay coefficients of variation (CV) for SICAM-
1, sVCAM-1, and sE-selectin were 4.1, 3.1, and 5.4 %,
respectively, and the inter-assay coefficients of varia-
tion (CV) for them were 7.7, 5.2 and 6.0 %, respectively,
according to the manufacturer.

STATISTICAL ANALYSIS

All the results were presented as mean + standard
deviation (SD). The Kolmogorov—-Smirnov normality
test was used to determine the distribution pattern
of the variables. To compare the normally distributed
data, we used parametric independent-samples t-test
(Student’s t-test). Pre- and post-treatment sSICAM-1,
SsVCAM-1, and sE-selectin values in patients with SHE
were compared using the Wilcoxon Signed Ranks Test
which is a nonparametric test.

The statistical analysis was carried out by using
Statistical Package for the Social Science (SPSS), ver-
sion 13.0 (SPSS Inc., Chicago, IL, US). A p-value of
<0.05 was considered statistically significant.

RESULTS

The sICAM-1, sVCAM-1, and sE-Selectin levels of
168 SHE patients and 148 healthy controls were com-
pared before and after the propylthiouracil treatment.
In the SHE group, sICAM-1 levels were found to be
significantly high in comparison with the healthy con-
trols (* p>=0.000). sSICAM-1 levels were significantly
decreased after treatment. Despite this decrease
in patients with subclinical hyperthyroidism, it did
not decrease to the level of the control group. (**
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pP=0.000) (Table, Figure 1). No significant difference
was found between healthy controls and patients with
SHE in terms of sVCAM-1 levels (p*=0.632). Although
SVCAM-1 levels were slightly increased after the treat-
ment, no significant difference was found (p=0.089)
(Table, Figure 2).

Although in patients with SHE sE-selectin levels
were found to be slightly lower compared to those
of healthy controls, that did not reach a statistically
significant level (* p*=0.293). sE-selectin levels did
not show a significant change after the treatment
(** pb=0.114) (Table, Figure 3).

DISCUSSION

Atherosclerosis is a chronic process involving
cellular and humoral responses. In atherogenesis,
leukocytes are involved in the early period and this
continues during plaque formation. SICAM-1 and
sVCAM-1 coordinate leukocyte adhesion and tran-
sendothelial migration to generate this process®. Both
sICAM-1 and sVCAM-1 are transmembrane glycopro-
teins linked to f-integrins in white blood cells. ICAM-1
endothelial cells are up-regulated with inflammatory
cytokines in fibroblasts, epithelial cells, and multiple
hemopoietic cells. In the absence of inflammatory
conditions, ICAM-1 is expressed in small amounts
on the cell surface, and the induction of this adhe-
sion molecule may be important for regulating the
intercellular interaction that constitutes the host
immune response. VCAM-1 is specific to mononu-
clear cells and acts as a counter ligand for f1 integ-
rins in lymphocytes and monocytes. Although VCAM-1
expression modulates cytokines similar to ICAM-1,
the distribution of VCAM-1 is limited to endothelial
cells that are activated in lesion sites and are mostly
observed in intimal neovascular structures. Despite
the structural and functional similarities between
ICAM-1 and VCAM-1, differences between tissue dis-
tributions, opposing receptor specificity, and response
to hemodynamic forces play an important role in the
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FIGURE 1. sICAM-1LEVELS IN PATIENTS WITH
SUBCLINICAL HYPERTHYROIDISM BEFORE AND AFTER
PROPYLTHIOURACIL TREATMENT
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FIGURE 2. sVCAM-1LEVELS IN PATIENTS WITH
SUBCLINICAL HYPERTHYROIDISM BEFORE AND AFTER
PROPYLTHIOURACIL TREATMENT
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FIGURE 3. sE-SELECTIN LEVELS IN PATIENTS WITH
SUBCLINICAL HYPERTHYROIDISM BEFORE AND AFTER
PROPYLTHIOURACIL TREATMENT

TABLE. ADHESION MOLECULE LEVELS IN PATIENTS WITH SUBCLINICAL HYPERTHYROIDISM BEFORE AND AFTER

PROPYLTHIOURACIL TREATMENT

Controls SHE (Before treat- SHE (After treatment) p2values p® values
(n=148) ment) (n=168) (n=168)
sICAM-1 (ng/mL)* 205.42+57.07 581.80+137.12 374.38+121.08 0.000 0.000
sVCAM-T (ng/mL)# 773.06+817.41 703.97+21513 811.78+506.77 0.632 0.089
sE-selectin (ng/mL)’ 70.08+28.96 62.53£29.25 6717£29.95 0.293 om4

p?values are calculated by statistically evaluating the control group and patients with SHE, and p®values are calculated by statistically evaluating pre- and post-treatment values

of patients with SHE.
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formation of systemic atherosclerosis®. Studies have
shown that the increase in SICAM-1 level may be pre-
dictive of myocardial infarction and stroke'™ and the
same assessment is not valid for sVCAM-1"2. Many
researchers recognize that endothelial activation and
inflammation are important precursors for the onset
and progression of systemic atherosclerosis and play
an independent role in the progression of periph-
eral atherosclerosis®™.

Adhesion is important for cancer invasion between
endothelial cells and cancer cells. ICAM-1 and E-selec-
tin mediate this process. In general, the host’s defense
mechanisms of immune cells play an important role
in the suppression of cancer metastases. It binds to
ICAM-1 lymphocytes to suppress the functions of
immune cells, i.e., they act as immunosuppressive
agents™"”. Some studies suggest that there is a rela-
tionship between the ICAM-1 molecule and cancer
cells based on the increase in ICAM-1 expression,
which is released by cancer cells and is related to the
progression and metastasis of cancer. In addition,
many researchers have shown a significant association
between forms of soluble adhesion molecules with
gastric cancer, colorectal cancer, and breast cancer
metastasis” ™.

Selectins are adhesion molecules of the leucocytes
with microvascular epithelium due to the lectin type
interaction®. The cytokines on the endothelial cell
surface of E-selectin are activated there and adhere
to the surface of the target molecules?'. It has also
been reported that cancer cells bind to the endothelial

cell surface by E-selectin®. E-selectin is thought to be
a metastasis tool with microvascular tumor cells®.
Many studies support the hypothesis that the het-
erogeneous phase of metastases may provide meta-
static distribution in circulating options in selective
circulation®?.

In this study, we observed that SICAM levels were
higher in the subclinical hyperthyroid patients com-
pared to the control group before treatment, and
this value decreased after 1 year of treatment. On
the other hand, the fact that the ICAM level did not
decrease to the values in the control group shows
that the risk of atherosclerosis and cancer is not com-
pletely eliminated. By varying the dose or duration of
the propylthiouracil treatment or by using another
therapeutic agent, SICAM levels can be reduced to
acceptable levels and the risks can be eliminated.
Further studies are needed to prevent cancer risks
with atherosclerosis.
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ANTECEDENTES: O objetivo deste estudo foi investigar o efeito do tratamento com propiltiouracil nas moléculas de adesdo em pacientes
com hipertireoidismo subclinico.

METODOS: Neste estudo, 168 pacientes diagnosticados com hipertireoidismo subclinico foram tratados com propiltiouracil por um ano.
Os niveis de moléculas de adesdo, especificamente sICAM-1, sVCAM-1 e sE-Selectina, antes e apés o tratamento foram medidos e com-
parados. Esses resultados foram comparados com os niveis de 148 individuos sauddveis no grupo de controle que receberam um placebo.

RESULTADOS: Os niveis de sICAM-1 foram significativamente maiores em pacientes com hipertireoidismo subclinico do que nos controles
saudaveis (*pa=0,000). Os niveis de sICAM-1 diminuiram significativamente apés o tratamento (“pb=0,000). Apesar dessa diminui¢do
em pacientes com hipertireoidismo subclinico, ela ndo diminuiu para o nivel do grupo controle. O s\VCAM-1 ndo se alterou antes e apds
o tratamento com propiltiouracil. O nivel de sE-Selectina foi semelhante ao do grupo de controle pré-tratamento, mas ndo apresentou
significGncia estatistica, embora tenha aumentado apds o tratamento (** pb = 0,004).

CONCLUSAO: O nivel de sICAM foi significativamente superior aos valores pré-tratamento e diminuiu apds o tratamento com propilcilioura-
cil. No entanto, mais estudos sdo necessdrios para reduzir o risco de aterosclerose e cdncer em pacientes com hipertireoidismo subclinico.

PALAVRAS-CHAVE: Hipertireoidismo. Propiltiouracila. Selectina E. Molécula 1de adesdo intercelular. Molécula 1 de adesdo de célula vascular.
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