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ABSTRACT

OBJECTIVE: Hashimoto’s thyroiditis (HT) was described many years ago, but the etiopathogenesis remains unclear. Man-
nose-binding lectin (MBL) initiates complement activation in the lectin pathway. We determined MBL levels in children with
HT and the associations thereof with thyroid hormone and thyroid autoantibody levels.

METHODS: Thirty-nine patients with HT and 41 controls were enrolled from the pediatric outpatient clinics. Subjects were
grouped according to their thyroid functions: Euthyroid, marked hypothyroidism and clinical/subclinical hyperthyroidism. MBL
levels were compared among these groups. Serum MBL levels of the subjects were determined using MBL Human ELISA kit.

RESULTS: Serum MBL levels were studied in serum samples from the 80 subjects (48 (60.0%) females). MBL levels in HT
and control groups were 50.787+34.718 and 50.593+44.28 ng/ml (p=0,983), respectively. In HT group, there was no signifi-
cant difference in MBL levels between thyroid function groups (p=0.869). In addition, gender was not detected as a factor for
serum MBL levels. Also we found negative correlation between WBC and serum MBL levels (r=-0.532; p=0.050). Otherwise
there was no correlation between TSH, anti-TPO and anti-TG with serum MBL levels.

CONCLUSION: MBL levels did not decrease in HT patients. Further research is needed to elucidate more fully any role for
MBL in the development of autoimmune thyroid disease.
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I_Iashimoto’s thyroiditis (HT) is a chronic inflamma-
tion of the thyroid gland that was described many
years ago, but the etiopathogenesis remains unclear. HT
is the most common cause of hypothyroidism, and the
most frequent autoimmune endocrine disease [1]. The
most prominent clinical manifestation is thyroid gland
growth with or without hypothyroidism. An HT diag-
nosis should be supported by an enhanced level of cir-

culating autoantibodies targeting thyroid antigens, and
reduced echogenicity evident on a thyroid sonogram [2].

The innate immune system regulates initiation of an
inflammatory response during infection and tissue re-
generation. Mannose-binding lectin (MBL) is a serum
protein triggering complement activation via the lectin
pathway. MBL plays an important role in host defenses,
particularly in infancy, when acquired immunity remains
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underdeveloped. A functional MBL serum deficiency
triggers a phagocytic defect associated with an increased
risk of recurrent childhood infections [3]. Complement
system activation is also associated with many human
diseases [4]. Functional MBL deficiency has been asso-
ciated with several non-infectious disorders, including
the autoimmune diseases systemic lupus erythematosus
(SLE) and inflammatory bowel disease. MBL is an acute
phase protein, the production of which is enhanced by
inflammatory stimuli. Low MBL levels may create a risk
of an excessive inflammatory response, including au-
toantibody production associated with poor clearance of
apoptotic cellular material [5, 6].

Serum MBL levels correlate closely with those of thy-
roid hormones; MBL levels are markedly increased in
patients with hyperthyroidism and decreased in those
with hypothyroidism [7]. Previous studies suggested that
MBL production was stimulated by thyroid hormones
(8]. It is important to determine serum MBL levels in pa-
tients with certain diseases and prescribe plasma-purified
or recombinant MBL to treat those diseases [9, 10]. Com-
plement MBL deficiency is associated with increased sus-
ceptibility to infection and autoimmune disease. Here, we
explored such an association in patients with HT, an au-
toimmune thyroid disease (AITD). We determined MBL
levels in patients with HT and the associations thereof
with thyroid hormone and thyroid autoantibody levels.

MATERIALS AND METHODS

Thirty-nine patients with Hashimoto's thyroiditis and
41 healthy controls were enrolled from the pediatric out-
patient clinic of the Gaziosmanpasa University School of
Medicine, Tokat, Turkiye, and from the pediatric endo-
crinology outpatient clinic of Erciyes University School
of Medicine, Kayseri, Turkiye. Control patients had no
chronic, immune, inflammatory or endocrinological dis-
ease. The study protocol adhered to all relevant tenets
of the Helsinki Declaration of the World Medical As-
sociation and local ethical standards, and was approved
by the Ethics Committee of Gaziosmanpasa University
Faculty of Medicine (approval no. 17-KAEK-15). The
parents of all patients gave written informed consent;
questionnaires were completed by both parents and pa-
tients. We recorded clinical, demographic, and anthro-
pometric data. Hashimoto thyroiditis was diagnosed
by measuring the levels of anti-thyroid peroxidase anti-
bodies (anti-TPOAD) and anti-thyroglobulin antibodies
(anti-TGAb) combined with thyroid ultrasonography

Highlight key points

e MBL levels did not decrease in HT patients.

e A moderate negative correlation between the WBC and MBL
level in patients with HT was found. It shows the role of
lymphocytes in HT development.

(USQG) [11]. The USG scan was performed by radiolo-
gist with a digital sonography scanner (Aplio 500, Toshi-
ba Medical Systems Corporation, Otawara, Japan). Pa-
tients with anthropometric measurement information,
positive thyroid antibodies, and thyroid ultrasound were
included in the study. Patients with missing clinical or
laboratory information, who received immunosuppres-
sive therapy such as steroid therapy or were diagnosed
with another autoimmune disease, were excluded from
the study. Laboratory tests, including complete blood
count, thyroid-stimulating hormone (TSH), free thy-
roxine (fT4), free tri-iodothyronine (fI'3), aspartate
transaminase (AST), and alanine transaminase (ALT)
were derived from blood samples drawn from all partici-
pants. All subjects were grouped by thyroid function: eu-
thyroid (both fT4 and TSH levels within normal limits),
subclinical hypothyroidism (fT'4 level normal, TSH level
high), marked hypothyroidism (sT4 level low, TSH level
high), and clinical/subclinical hyperthyroidism (sT4 lev-
el normal/high, TSH level low). The normal upper limit
of TSH was taken to be 4.50 uIU/L and that of fT4
2.00 ng/dL [12]. The normal lower limit of TSH was
taken to be 0.50 pIU/L and that of T4 0.7 ng/dL. MBL

levels were compared among the groups.

TSH, T4, anti-TG, and anti-TPO levels were mea-
sured using the chemiluminescence immunoassays
(ECLIA) of the COBAS E601 system (Roche Diagnos-
tics, Mannheim, Germany). C-reactive protein (CRP)
levels were determined using a turbidimetric approach
employing a UniCel DxC 880i (Beckman Coulter) an-
alyzer. Total white blood cell counts (WBCs) were ob-
tained using an automated counter.

Blood samples were allowed to clot for 2 h at room
temperature, centrifuged at 1,000 g for 15 min at 4°C,
and the sera aliquoted into tubes and stored at -80°C
prior to MBL assay. Serum MBL levels were determined
using an MBL Human ELISA kit (E-EL-H1305, Elab-
science, Wuhan, China) according to the manufacturer’s
instructions. All measurements were performed in trip-
licate and the absorbances at 450 nm obtained using a
microplate reader (HEALES Full Automatic Microplate
Reader MB-530, Shenzhen, China) averaged.
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TABLE 1. Demographic and clinical characteristic of subjects
Total Hashimoto Control p
n % n % n %
Gender
Female 48 60.0 30 6.9 18 3.9 0.003
Male 32 40.0 9 23.1 23 56.1
Thyroid functions at diagnosis
Euthyroid 11 28.2
Subclinical hypothyroidism 11 28.2
Hypothyroidism 14 35.9
Hyperthyroidism 3 7.7
USG findings at diagnosis
Abnormal 37 92.6
Normal 2 7.4

USG: Ultrasonography; [I: Thyroid USG findings were included at least one of the following; heterogeneity, increased blood supply, granular and/or hypoechoic appearance.

Statistical Analyses

Quantitative data are expressed as arithmetic means
with standard deviations. Categorical variables are giv-
en as numbers with percentages. The independent-sam-
ples t-test or one-way analysis of variance was used to
compare continuous, normally distributed data among
groups. The Turkiye HSD test was used for multiple
comparisons. The chi-squared test was employed to
compare categorical data between/among groups. We
derived Pearson correlation coefficients when examin-
ing relationships among variables. To determine the ef-
fect of group on MBL level, we controlled for age when
analyzing covariance. A p-value <0.05 was considered to
reflect statistical significance. All statistical analyses were
petrformed with the aid of SPSS ver. 19 software (IBM
SPSS Statistics 19, SPSS Inc., Somers, NY, USA).

RESULTS

We measured MBL levels in serum samples from 39
patients with Hashimoto's thyroiditis and 41 controls.
Of the 80 subjects, 48 (60.0%) were female. Table 1
lists the demographic and clinical characteristics. The
means ages of HT patients and controls were 14.2+3.0
and 12.4+3.2 years (p=0.021), respectively. The serum
MBL levels, and the laboratory and demographic data
of the groups, are listed in Table 2. The MBL levels in
the HT and control groups were 50.787+34.718 and

50.593+44.28 ng/mL (p=0.983), respectively. The
MBL levels by the categorical variables are shown in
Table 3 for the HT group. The MBL level did not dif-
fer significantly by thyroid function status at diagnosis
(p=0.896) or gender. In the HT group, negative cor-
relations were evident between the MBL level, and the
body mass index and the WBC (r=-0.434; p=0.034;
r=-0.532; p=0.050 respectively). On the other hand,
we found no correlation between the MBL level and the
level of any of TSH (r=-0.026; p=0.897), anti-TPO
(r=-0.132; p=0.244), or anti-T'G (r=-0.091; p=0.667).

DISCUSSION

To the best of our knowledge, this is the first analysis
of plasma MBL levels in children and adolescents with
HT; we sought associations between that level and
those of functional thyroid markers and autoantibod-
ies. We found no such associations. The lectin path-
way is an effective antimicrobial defense mechanism
and an important scavenger system [13]. MBL is as-
sociated with autoimmunity in that apoptotic cells are
cleared when their altered membrane carbohydrates
bind to MBL [14]. Klecha et al. [15] studied thyroid
specimens of HT patients and found nuclear DNA
fragmentation of thyroid follicular cells surrounded by
infiltrates of mononuclear cells, indicative of apoptosis.
It has been suggested that anti-TGAb reflect an im-
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TABLE 2. Distribution of serum levels of MBL and laboratory/demographic data according to groups

Hashimoto thyroiditis, Mean+SD Control, Mean+SD p
MBL (ng/ml) 50.787+34.718 50.593+44.28 0.983
Age (year) 14.20+3.0 12.443.2 0.021
Age of diagnosis (year) 11.3+£3.7
Length of diagnosis time (year) 2.7+2.3
BMI (kg/m?) 21.21+4.59 20.42+6.14 0.591
TSH at diagnosis (uIU/L) 13.52+22.42
fT4 at diagnosis (ng/dL) 1.19+0.32
TSH recently (uIU/L) 1.39+0.85 2.37+1.19
fT4 recently (ng/dL) 1.23+0.2 1.32+0.17
Anti-TPO Ab (IU/mL) 267.78+187.26
Anti-TG Ab (IU/mL) 739.84+1038.37
Hemoglobin (g/dL) 13.61+1.14 13.01+1.37 0.145
WBC (x1000/mm?3) 7.93+1.47 6.84+1.87 0.052
Platelets (x1000/mm?3) 298.07+63.43 288.2+57.7 0.592
CRP (mg/dL) 2.16+2.93 3.1+5.34 0.585
AST (IU/L) 20.62+10.45 21.91+6.8 0.605
ALT (IU/L) 18.04+18.05 15.91+7.75 0.546

SD: Standard deviation; MBL: Mannose-binding lectin; BMI: Body mass index; TSH: Thyroid stimulating hormone; fT4: Free T4; Anti-TPO: Anti-thyroid peroxidase
antibodies; Anti-TG: Anti-thyroglobulin antibodies; WBC: White blood cell; CRP: C-reactive protein; AST: Aspartate transaminase; ALT: Alanine transaminase. Gender

correction is applied for quantitative variables.

mune reaction to antigenically modified thyroglobulin
rather than thyroid autoimmunity [16]. The progres-
sive reduction of thyroid function as autoimmunity
develops is associated with a gradual increase in serum
TSH levels in patients with autoimmune thyroiditis.
Potlukova et al. [7] reported that serum MBL levels
were lower in HT patients with hypothyroidism than
in patients who were euthyroid; at follow-up, serum
MBL levels in HT patients increased in parallel with
thyroid status. To our surprise, we found no significant
difference in MBL levels between the HT and control
groups. This was a cross-sectional work; we studied
patients who had been diagnosed with HT and were
being followed-up. We suggest that euthyroidism may
have masked the low levels of MBL in such patients.
It has been reported that when MBL levels were not-
malized in terms of thyroid function, the differences
in serum MBL levels between HT and control groups
disappeared [7].

Filho et al. [17] found that the MBL 2 O allele (as-
sociated with defective MBL synthesis in homozygous
O/O patients) increased the HT risk 2.5-fold. It was
suggested that patients homozygous for MBL2, thus

TABLE 3. Distribution of MBL levels according to groups and
thyroid functions

MBL (ng/ml) p
Thyroid function group at diagnosis
Euthyroid 56.85+39.57 0.896
Subclinical hypothyroidism 54.65+36.49
Hypothyroidism 26.5+9.17
Hyperthyroidism 45.76+30.75
Control 50.59+44.28
Gender
Female 51.72+40.5 0.730
Male 48.3+39.73

MBL: Mannose-binding lectin. Gender correction is applied for quantitative vari-
ables in thyroid function groups.

lacking MBL, only ineffectively cleared apoptotic cells,
associated with a risk of self-antigen spread and devel-
opment of autoimmune diseases. Potlukova et al. [18]
found that women exhibiting thyroid dysfunction and/
or anti-TPOAb had lower MBL levels during pregnan-
cy than controls. The MBL levels decreased markedly
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after delivery, unassociated with any significant change
in the TSH or FT4 serum levels. However, we found
no relationship between MBL and thyroid autoanti-
body levels. As the physiology of pregnancy is unique,
we cannot compare the data of (18) to those of the
present study. Karbownik et al. [19] found that MBL
levels did not correlate with either anti-TPOAD or an-
ti-TGAD status in women of childbearing age. Also,
MBL levels did not differ significantly between groups
that did and did not express such antibodies [19].
MBL levels seem to be unaffected by autoantibody and
autoimmunity status.

We found a moderate negative correlation between
the WBC and MBL level in patients with HT. As MBL
levels decrease, the WBC would be expected to increase.
Although we did not specifically examine lymphocyte
status, MBL suppresses T lymphocyte proliferation and
inhibits T cell activity [20]. T lymphocyte proliferation
in patients with autoimmune diseases would thus be ex-
pected. We suggest that this negative correlation reflects
the role played by lymphocytes in HT development.
MBL deficiency may increase the risk of several T cell-
mediated autoimmune diseases including HT. Also, tis-
sue accumulation of MBL may reduce serum MBL levels
in patients with autoimmune diseases.

Our patient numbers were small, our data limited,
and the study was cross-sectional in nature. Although
we performed statistical corrections, the groups differed
in terms of age and gender. Since Hashimoto’s disease
is more common in late adolescence period and female
adolescents. These are limitations. The strengths of our
study are that it is the first to measure MBL levels in chil-
dren with HT and that we emphasize that MBL mea-
surement at the time of diagnosis may shed light on the

pathophysiological mechanism of HT.

Conclusion

In summary, MBL levels did not decrease in HT pa-
tients. The low levels of serum MBL in such patients
may reflect hypothyroidism rather than any role for
MBL in the pathophysiology of HT. As mentioned
above, the increases in MBL levels after correction of
the hypothyroidism of HT patients supports this inter-
pretation. If MBL in fact plays a role in the pathophys-
iology of HT, the levels must be measured soon after
diagnosis. Further research is needed to elucidate more
fully any role for MBL in the development of autoim-
mune thyroid disease.
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