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Immunoregulatory T cells, LFA-3 and HLA-DR in
autoimmune thyroid diseases
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Several reports have claimed a role for T regulatory cells (Tregs) in the pathogenesis of various autoimmune diseases, including
autoimmune thyroid diseases (AITD). Naturally occurring CD4+ regulatory T cells, the majority of which express CD25, are
engaged in dominant control of self-reactive T cells, contributing to the maintenance of immunologic self-tolerance. Their depletion
or functional alteration leads to the development of autoimmune diseases. CD8+ Tcells are also claimed to have a suppressive
effect on autoimmune diseases. Lymphocyte function antigen-3 and human leucocyte antigen (HLA-DR) are involved in antigen
presentation, initiation, and maintenance of autoimmune processes. Aim: The aim of the present study was to examine the
changes in the expression of T-cell activation markers, namely CD4+ CD25+ and CD8+ in patients with AITD, namely Graves’
disease and Hashimoto’s thyroiditis as well as colloid nodular goitre. HLA-DR, LFA-3, and peripheral total lymphocytic count are
also measured. Materials and Methods: We compared the expression of CD4, CD25, and CD8 surface markers in peripheral
blood lymphocyte in Graves’ disease and Hashimoto’s thyroiditis as autoimmune thyroid diseases, as well as colloid goitre in
comparison with healthy controls. Also, LFA-3 and HLA-DR were measured in the same groups using three-color flow cytometry.
Total lymphocytic count in peripheral blood, thyroid function tests, antithyroid antibodies were also included in the laboratory
investigations. The total number of participants was 65. All were recruited from endocrine clinics in a tertiary care hospital in the
southern region of Saudi Arabia. All participants underwent history taking, clinical examination, laboratory workup, and radiological
investigations. Neck ultrasound, technecium pertechnetate¥¥ thyroid uptake, and fine-needle aspiration and cytology (FNAC) of the
thyroid were done when indicated. The study was approved by the Hospital Research Isthics Committee and informed consents
were obtained from all participants before enrollment in the study. Results: In comparison with thecontrol group, activation
markers CD4, CD25, and CD8 were lower in the autoimmune thyroid diseases. Lymphocyte function antigen-3 (CD58) and total
lymphocytic count were higher in the AIT diseases whereas HLA-DR was lower than that in the control group. The CD4/CD8 ratio
was lower in the AITD compared with the healthy euthyroid subjects. No difference was found between patients with colloid nodular
goitre and the healthy control in any of the study variables except for LFA-3 which was significantly higher in the colloid goitre
group. Conclusion: Our findings indicate downregulation of CD4+ CD25+ Treg as well as CD8+ T cells in autoimmune thyroid
diseases. Downregulation of suppressor T lymphocytes helps initiation, progression, and maintenance of the autoimmune thyroid
diseases. Lower HLA-DR and higher CD58 in AITDs indicate their role in the expression of the autoantigen and its escape from
the immune surveillance. High levels of LFA-3 in colloid goitre indicate that the autoimmune process needs interacting factors,
and not only the high level of LFA-3.
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by the thymic deletion of autoreactive T cells. However,
thymic selection is incomplete, and self-reactive cells
occut, even in healthy individuals. On the other hand,
“dominant tolerance” is an additional mechanism for
maintaining peripheral self, which is mediated by regulatory
T cells actively modulating immune responses.? Failure of
peripheral tolerance has been proposed to explain the loss
of tolerance to self-antigens.!")

Among autoimmune disorders, organ-specific autoimmune
diseases constitute a subgroup in which the autoimmune
response is focused upon a particular tissue or cell type.!
Hashimoto’s thyroiditis and Graves’ disease constitute
one of the best-characterized groups of organ-specific
autoimmune diseases, designated in general as autoimmune
thyroid diseases (AITD).55

These AITD share the histological features of thyroid
lymphocytic infiltration, so the probability of a similar
underlying pathogenesis became established. It has
become clear that a complex interaction between genetic
susceptibility and environmental factors initiates the
process, and that failure of immunological tolerance at
multiple levels explains how this interaction operates.”'?

Several subtypes of regulatory T cells have been defined,
cach with a distinct phenotype, cytokine-production
profile, and mechanism of action for suppressing immune
responses. Some of these regulatory T cells are CD4; others
are CD8.I"! In the CD4 regulatory T-cell compartment,
detailed analysis led to identification of a subpopulation
of regulatory T cells that exert their suppressive function
in a contact-dependent manner and preferentially express
high levels of CD25."

Lymphocyte function-associated antigen 3 (LFA-3)
is also known as CD58. It is a cell adhesion molecule
expressed on antigen presenting cells (APC), particularly
macrophages.I'” It is also expressed on about half of the
circulating T and B cells. It binds to CD2 (LFA-2) on T cells
and is important in strengthening the adhesion between
the T cells and professional APC. This adhesion occurs
as part of the transitory initial encounters between T cells
and APC before T-cell activation. CD2 is expressed on all
thymocytes, T cells, and NK cells.!"’]

The first gene locus identified in association with the
autoimmune thyroid disease was the major histocompatibility
complex (MHC) region on the chromosome 6p21 which
encodes human leukocyte antigens (HLAs). The HLA
region comprises several immune response genes. The
HIA molecule, located on antigen presenting cell (APC),
binds and presents an antigenic peptide and in this way

enables T-cell recognition and response to an antigen.
Presumably, specific HLA alleles have a higher affinity
for autoantigenic thyroidal peptides and are thus likely to
contribute to the development of the autoimmune thyroid
disease.!'”

Contradictory results have been published in the literature
about the number of peripheral blood lymphocyte subsets
in autoimmune diseases.

In this study, we investigated the state of CD4+ CD8+ Treg,
CD8+ T cells the expression of HLA-DR, LFA-3 on
peripheral blood cells and total lymphocytic countin AITD,
subjects with colloid nodular goitre and in healthy euthyroid
volunteers as a control group.

MATERIALS AND METHODS

We recruited 65 subjects from the endocrine clinics in
a tertiary care hospital in the southern region of Saudi
Arabia. The study was approved by the Hospital Research
Ethics Committee. Informed consents were taken from all
participants. The study population was categorized into four
groups; group 1: 20 healthy volunteers, group 2: 15 subjects
with colloid nodular goitre, group 3: 15 patients with
Hashimoto’s thyroiditis, and group 4: 15 patients with
Graves’ disease. Complete physical examination and
history taking were done for all participants. Laboratory
investigations included full blood count, thyroid function
tests, antithyroid peroxidase (antiTPO), antithyroglobulin
antibodies (antiTG), as well as antiTSH antibodies when
needed. Radiological studies included neck ultrasound,
Doppler flow in the inferior thyroid artery, and Tem99
thyroid uptake each according to its indication. Fine-needle
aspiration and cytology of the thyroid were also performed
when indicated.

Classification of the study population was based on clinical,
laboratory, and radiological data.

Healthy control persons did not have goitre or history of
any abnormality of thyroid function. They had normal
thyroid function tests and their blood tests were negative
for the thyroid autoantibodies at time of the study.

Persons with colloid nodular goitre did not have any
abnormality of thyroid function or any of the antithyroid
antibodies. Ultrasound imaging and FNAC which were
requested when needed to confirm the diagnosis were also
continued with the diagnosis of colloid nodular goitre.

Patients with Hashimoto’s thyroiditis had high or suppressed
TSH, positive tests for antiTPO and antiTG. Patients with
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Graves’ disease had suppressed TSH with high T4 and
T3 and positive antiTSH when the test was indicated to
confirm the diagnosis. Ultrasound imaging, Doppler blood
flow in the inferior thyroid artery, and Technecium99
pertechnetate scanning of the thyroid were used to confirm
the diagnosis of AITD whenever needed.

All patients did not receive any medication for their
underlying thyroid dysfunction at the time of investigation.

Exclusion criteria: evidence of infection or inflammation,
intake of immunomodulatory drugs or drugs known to
interfere with thyroid function, intake of any thyroid
medication at any time, and any disease that may affect the
result of any of the measured variables.

Methods

Venous blood was obtained from all patients and control
subjects in the morning after an overnight fasting.
Measurement of free tetraiodothyronine (FT4), free
triiodothyronine (FT3), thyrotropin (TSH), antithyroid
peroxidase (antiTPO) and anti-thyroglobulin (antiTG)
antibodies were measured by Advia centaur
autoanalyzer (Siemens) using commercially available kits.
Measurement was based on solid-phase chemiluminescent
immunoassays.'">"”) Normal ranges for all parameters:
TSH: 0.27-4.2 pIU/mlL, FT4: 12-22 pmol/L, FT3: 3.9-
6.8 pmol/L.

Fluorescence-activated cell sorter analysis

For detection of surface antigens, the following antthuman
monoclonal antibodies (mAb) were used: fluorescein
isothiocyanate (FITC), phycoerythrin (PE), and peridinin
chlorophyll protein (PerCP). Control g1/g2a (anti-isotype
control mAb was used as a negative control), CD4-FITC,
CD4-PerCP, CDS8-PE, CDS-FITC. The flow cytometer was
calibrated prior to performing every single assay.

The adhesion molecule LFA-3 was assessed by using
CD58 -FITC (BD Bioscience, 555920), while the
expression of T-reg cells was dependent on the number
of helper cells CD4 with CD25 (FITC), HLA-DR
allophycocyanin (APC) B.D Bioscience—San Jose,
California, USA, HLA-DR (FITC 35298).

The collected samples were mixed and incubated with
monoclonal antibodies and incubated in a dark room at
4-8°C. Then FACS lysing solution (Becton Dickinson) was
added to lyse the red cells. After incubation in the dark room,
the tubes were centrifuged at 3000 rounds/minutes (r.p.m.)
for 10 minutes, supernatant was discarded and the cells
were washed with phosphate-buffered saline PBS with
0.1% azide and centrifuged again. A second wash was

performed with aspiration of the supernatant and 0.5 mL
of phosphate buffer solution (PBS) was added to the
tube, ready for specimen analysis. Using a FACS caliber
flowcytometer (Becton Dickinson) and Cell Quest soft
ware (Becton Dickinson), the population of lymphocytes
was identified from forward and side scatter characteristics
on dot plot profiles, in more was carrying CD 45 and
analyzed for fluorescence intensity using defined gates.
Data collected were reported as either percentage of
positive cells or mean fluorescence intensity (MFI) values.”')

Statistical analysis

The statistical Package for Social Sciences (version 21.0)
was used for data entry and analysis. Descriptive
statistics (i.e. mean and standard deviation) were calculated.
Student’s #test was applied to assess the significance of
differences between two study groups. P < 0.05 were
considered as statistically significant.

REsuLTs

Hashimoto’s thyroiditis as well as Graves’ disease patients
showed lower expression of CD4, CD25, and CD8 on
T-cells in comparison with the control group. Higher
expression of LFA-3 and lower presentation of HLA-DR
were also found in the two groups of AITDs. Peripheral
lymphocytic count was higher in AITDs in comparison
with the control group [Tables 1 and 2].

Subjects with colloid nodular goitre did not show significant
difference from the control in any of the measured
parameters except for CD58 which was higher in the
colloid goitre group (P < 0.001) [Table 3].

Graves’ disease showed lower CD8+ and higher HLA-DR
in comparison with Hashimoto’s thyroiditis [Table 4.

CD4/CD8 ratio was lower in AITD than in the euthyroid
healthy control and the colloid goitre group as well.
A cut-off value of CD4/CDS8 ratio of 1 was calculated
to differentiate AI'TD from colloid nodular goitre. Values
more than 1 indicate colloid goitre, and values less than
1 indicate AITD. No difference in the CD4/CDS8 ratio
between colloid goitre and healthy control subjects was

found [Tables 4-7].
DiscussioN

Regulatory CD4+ CD25+ T cells are natural controllers
of self-reactive T cells and their deficiency produces
autoimmune disease.”” The high surface expression of
CD25 is generally considered as a characteristic feature
of the majority of human Tregs, and regulatory activity is
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Table 1: Measured variables in Hashimoto’s thyroiditis
in comparison with the healthy control

Table 4: Measured variables in Hashimoto’s thyroiditis
in comparison with Graves’disease

Meanz=SD P value
Control Hashimoto’s thyroiditis
CD4 11.78+1.84 1.95+0.61 <0.001
CD25 6.61£1.34 1.23+0.58 <0.001
CD8 8.08+1.67 5.96+1.89 <0.001
CD58 (LFA-3) 11.69+1.88 48.59+12.30 <0.001
HLA-DR 5.80+1.27 0.91+0.43 <0.001
Lymphocytic count 32.35+5.04 56.87+9.72 <0.001
TSH 2.36+0.90 20.53+36.20 0.031
T4 15.88+1.98 10.54+2.31 <0.001
T3 4.85+0.51 3.57£1.25 <0.001

Table (1) shows that patients with Hashimoto’s thyroiditis showed significantly
lower levels of CD4, CD25, CD8, HLA-DR, T4 and T3 than those for the control
subjects (P<0.001 for all). On the other hand, patients with Hashimoto’s
thyroiditis showed significantly higher levels of CD58 (LFA-3), lymphocytic count,
and TSH than those for the control subjects (P<0.001 for all), SD: Standard
deviation

Table 2: Measured variables in Graves’ diseasn
comparison with the healthy control

Mean=SD P value
Control Graves’disease

CD4 11.78+1.84 1.56+0.44 <0.001
CD25 6.61+1.34 1.05+0.348 <0.001
CD8 8.08+1.67 3.41+1.07 <0.001
CD58(LFA-3) 11.69+1.88 48.91+10.87 <0.001
HLA-DR 5.80+1.27 1.31£0.40 <0.001
Lymphocytic count 32.35+5.04 71.45+6.54 <0.001
TSH 2.36+0.90 0.03+£0.03 <0.001
T4 15.88+1.98 34.99+17.48 <0.001
T3 4.85+0.51 13.1817.17 <0.001

Table (2) shows that patients with Graves’ disease showed significantly lower
levels of CD4, CD25, CD8, HLA-DR, T4, T3 and TSH than those for the control
subjects (P<0.001 for all). On the other hand, patients with Graves’ disease
showed significantly higher levels of CD58 (LFA-3), lymphocytic count, T4 and T3
than those for the control subjects (P<0.001 for all), SD: Standard deviation

Table 3: Measured variables in colloid goitre in
comparison with the healthy control

Mean=SD P value
Control Colloid goitre

CD4 11.78+1.84 10.83+2.83 0.237
CD25 6.61+1.34 7.50+1.32 0.058
CD8 8.08+1.67 7.22+2.23 0.198
CD58(LFA-3) 11.69+1.88 20.60+4.93 <0.001
HLA-DR 5.80+1.27 6.30+1.47 0.287
Lymphocytic count 32.35+5.040 34.03+6.35 0.39
TSH 2.36+0.90 2.45+0.997 0.766
T4 15.88+1.98 15.68+2.47 0.793
T3 4.85+0.51 4.66+0.58 0.311

Table (3) shows that patients with colloid goiter showed significantly higher levels of
CD58 (LFA-3) than those for the control subjects (P<0.001), SD: Standard deviation

enriched in CD4+ T cells expressing the highest levels of
CD25. Thus, CD25 expression can be used as an indicator
of the number of activated lymphocytes. !

In our study, the presence of lower levels of CD4+ CD25+ in
patients with AI'TD does not necessarily reflect a deficit of

Mean=SD P value
Hashimoto’s Graves’disease
thyroiditis

CD4 1.95+0.61 1.56+0.44 0.053
CD25 1.23+0.58 1.05£0.35 0.309
CD8 5.96+1.89 3.41+1.07 <0.001
CD58(LFA-3) 48.59+12.30 48.91+10.87 0.941
HLA-DR 0.91+0.43 1.31£0.39 0.014
Lymphocytic count 56.87+9.72 71.45%6.54 <0.001
TSH 20.53+36.21 0.027+0.030 0.037
T4 10.54+2.31 34.99+17.48 <0.001
T3 3.57+1.25 13.18+7.17 <0.001

Table (4) shows that patients with Graves’ disease showed significantly lower
levels of CD8 (P<0.001) and TSH (P=0.037) than those for patients with
Hashimoto’s thyroiditis. On the other hand, patients with Graves’ disease showed
significantly higher levels of HLA-DR (P=0.014), lymphocytic count (P=0.037),

T4 (P<0.001) and T3 (P<0.001) than those for patients with Hashimoto’s
thyroiditis, SD: Standard deviation

Table 5: Comparing CD4/CD8 ratio in Hashimoto’s
thyroiditis, Graves’ disease and colloid goitre with the
healthy control group

Control Hashimoto’ Graves’ Colloid
group sthyroiditis disease
Mean+SD 1.5+0.28 0.34+0.10 0.49+0.19 1.56+0.27
P value - 0.001 0.001 0.518

Table (5) shows significantly lower CD4/CD8 ratios in patients with Hashimoto’s
thyroiditis and Graves’ disease than those for subjects in the control group (P<0.001)
SD: Standard deviation

Table 6: Comparing CD4/CD8 ratio in colloid goitre and
Graves’disease

Group Mean+SD P value
Colloid Goiter 1.57+0.26 0.001
Grave’s disease 0.49+0.19

Table (6) shows that patients with colloid goiter had significantly higher CD4/CD8
ratio than those with Graves’ disease (P<0.001), SD: Standard deviation

Table 7: Comparing CD4/CD8 ratio in Hashimoto’s
thyroiditisand Graves’disease

Group Mean+SD P value
Hashimoto 0.34+0.10 0.011
Grave’s disease 0.49+0.19

Table (7) shows that patients with Hashimoto’s thyroiditis had significantly lower
CD4/CD8 ratio than those with Graves’ disease (P=0.011), SD: Standard deviation

Tregs, but rather indicates an increased shift of TREGs
from the CD25+ Treg with high expression of CD25 into
memory/effector T-cell phenotype with low expression of
CD25, associated with an enhanced traffic toward inflamed
tissue, where they exert their suppressive function in the target
organ. This is in agreement with teports of Christian ef a/.*

Another report that may explain our finding is that of
Chaoming e/ al, who demonstrated that the APC mainly the
dendritic cell subset, which is found in the peripheral blood
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and lymphoid organs, was polarized in untreated Graves’
disease patients, leading to a reduction in the number and
regulatory capacity of Treg cells through induction of
apoptosis.?’l

Supporting our findings, the severe inflammation and
autoimmunity occur in individuals who suffer from
immunodysregulation, polyendocrinopathy, enteropathy,
X-linked syndrome (IPEX). These individuals suffer from
depletion of CD25+ CD4+ T cell. They also develop a
broad range of autoantibodies.**"

Experimental /# vivo studies have demonstrated that
the absence of CD4+ CD25+ Treg cells allows organ
and nonorgan-specific autoimmune diseases such as
thyroiditis, gastritis, rheumatoid arthritis, and systemic
lupus erythematosus to occur, while the addition of this
T-cell population can prevent or delay these diseases."!

Treg cell dysfunction in autoimmune disease may be due
to a defect in one of the many mechanisms through which
TReg cells function.’ This could occur through inadequate
expression of cell surface molecules that are known to be
involved in contact-dependent suppression or as a result
of failure to produce the soluble factors that are involved
in some aspects of suppression. Underlying genetic
factors may influence these mechanisms. In addition, the
composition of the local milieu, including the types of
antigen-presenting cells and cytokines,” can Influence

Treg cell function.!

In our study population, patients of AITDs and those
having colloid nodular goitre showed significantly higher
CD58 levels than the healthy control group.

Initiation of an autoimmune process requires the interaction
between LFA-3 and CD2. Without this, the immune
reaction is not established.

The heterotypic interaction between CD2 and its major
ligand LFA-3 enhances T-cell antigen recognition. CD2
engagement by LFFA-3 expressed on an antigen presenting
cell (APC) increases intercellular adhesion and delivers
costimulatory signals leading to T-cell proliferation and
differentiation.P

High level in AITD indicates the active presentation
of autoantigen to lymphocytes with stimulation of the
autoimmune process. High values of CD58 in colloid goitre
indicates that development of an autoimmune thyroid
disease requires not only the expression of LFA-3 on the
APC but also requires co-stimulatory factors which are not
present in colloid goiter.P

An interesting potential consequence of T lymphocytic
adherence to thyroid cells via LFA-3 and other adhesion
molecule interaction, is the stimulation of thyroid cell
proliferation, which could lead to goiter formation.”*!

Besides CD4+ CD25+ T cells, CD8+ T cells contribute
to the regulation of several pathogenic autoimmune
responses. Autoreactive CD8+ T cells can downregulate
autoimmune responses.”’l

It has been recognized that the proportion and number
of CD8+ T cells in the peripheral blood are decreased
in patients with autoimmune diseases including Graves’
disease!*™ and Hashimoto’s.l">*)] This is in consistence
with our results. We found that CD8+ lymphocytes are
significantly lower in Hashimoto’s thyroiditis and Graves’
disease compared with the healthy control group.

Although some studies have not found CD8+ T-cell
deficiency in patients with autoimmune diseases*! or
have attributed the deficiency to hormonal factors!*)
CD8+ T-cell deficiency would appear to be a general
feature of human chronic autoimmune diseases.*’

This finding may be explained by a decrease in suppressor
CD8+ T cells leading to disinhibition of autoimmune
responses.l*’*!l or may be attributed to sequestration of
CD8+ T cells in the target organ.>>

Covas ¢t al., found a significant decrease in CD8 lymphocytes
in Graves’ disease hyperthyroid patients.!

In our study the CD4/CDS8 ratio was lower in AITDs than
colloid goiter and control healthy participants. A cut-off
value for differentiation between AITDs and colloid goiter
was 1. Higher values indicate colloid goiter while lower
values indicate AITDs.

Genetic factors play a role in determination of the
CD4/CDS8 T-cell ratio in humansP® with at least some of
the responsible genes being located in the HLA complex.F”

The significant decrease in the CD4/CD8 T-cell ratio
in Hashimoto’s thyroiditis, reported by Covas ef al., is in
consistence with our results, but the report of an increased
ratio in Graves’ disease is contrary to our findings."

Contradictory results have been published in the literature
about the number of peripheral blood lymphocyte subsets
in autoimmune diseases.

In his study, Ehler found that the absolute lymphocytic count
was significantly lower in Hashimoto’ thyroiditis (HT)
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patients compared to control.’® In the same study
Hashimoto’s thyroiditis patients showed significantly lower
proportions of CD8+ T cells than healthy control.®
Some authors have demonstrated a significant decrease
in all populations of T-lymphocytes in Graves’ disease
hyperthyroid patients.” These reports are contradictory
to our finding of increased peripheral total lymphocytic
count in AITDs.

Similar to our study, some studies reported a significant
increase in total peripheral lymphocytic counts in
patients with thyrotoxic Graves’ disease and Hashimoto’s
thyroiditis.”” We found the total lymphcytic count to be
higher in AITD than healthy control and colloid goiter
subjects.

Human leucocyte antigen-DR are maturation and
costimulatory markers expressed on the surface of mature
dendritic cells activated by various stimuli. We found
that, patients with AITD whether Graves’s disease or
Hashimoto’s thyroiditis, have lower HLA-DR compared
with that in the control group. This may be explained by the
fact that defective APC function is associated with impaired
HIA expression and lack of costimulatory molecules. This
is perceived to be one of the primary mechanisms by which
immune surveillance is evaded.[*”!

Consistent with our findings are reports of Norio
Yoshikawa. He measured the expression of HLA-DR
on the surfaces of peripheral blood mononuclear cells,
by flow cytometric analysis in 10 patients with Graves’
disease and 11 with Hashimoto’s thyroiditis in comparison
with healthy controls. Human Leucocyte antigen + T
cells were significantly lower in both AITD (P < 0.05 to
0.01 respectively). This suggests deficient or decreased
transduction between IL-2R and HLA-DR expression on
the cell surface of T cells in AITDs. This may relate to a
possible role of 11.-2 as a nonspecific stimulatory factor in
the pathogenesis of organ-specific autoimmune diseases."

Gess ¢t al. demonstrated that patients with Hashimoto’s
thyroiditis, but not those with Graves’ disease, expressed
increased amounts of HLA-DR antigen compared with
healthy subjects on T cells in peripheral blood using
three-color flow cytometry.[*!

In our study, CD25 and CDS$ are significantly lower,
while HLA-DR is significantly higher in Graves’ disease
than Hashimoto’s thyroiditis. This may be attributed to
the nature of the immunological attack in Hashimoto’s
thyroiditis and Graves’ disease, whether destructive or
stimulatory. More analysis of the subtypes of HLA-DR on

peripheral blood cells in both diseases may be required in
further studies. Long-term follow-up of cases of AITD to
find out the relation between findings at time of diagnosis
of the disease and the natural history in the study group
may also be beneficial in similar but extended studies.

In the light of our study and other available studies,
targeting Treg cells should be intensively investigated, and
many therapeutic modalities that were proven to increase
suppressive abilities of Treg cells should be applied in the

treatment of many autoimmune diseases.*”!

CoNcLUSION

In autoimune thyroid diseases, namely Hashimoto’s
thyroiditis and Graves’ disease, CD4+ CD25+ Treg cells
as well as CD8+ T lymphocytes, which are concerned with
control of autoimmune processes, are down regulated.
Leucocyte function antigen-3 is upregulated indicating
its role in antigen presentation in such AITD. The lower
expression of HLA-DR may indicate its role in the escape
of autoantigen from immune surveillance.
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