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Abstract
Hypothyroidism is the decrease in thyroid hormones production and thyroid gland function. Hashimoto’s
thyroiditis is the most common cause of hypothyroidism with production of autoantibodies directed toward
autoantigens thyroglobulin (Tg) and thyroid peroxidase (TPO). This study was carried out to determine and
compare serum and salivary levels of thyroid antibodies (TPO-Ab and Tg- Ab) in hypothyroid patients (with and
without periodontitis) and healthy control; as well as to estimate the possibility to evaluate and measured these
antibodies in the saliva as measured in the serum. Serum and saliva samples were collected from sixty
hypothyroid patients with age ranged (20-64) years (30 of patients were with periodontitis and 30 without
periodontitis), compare with 30 subjects as control with age ranged (20-53) years. Enzyme linked
immunosorbent assay (ELISA) was used to detect of TPO-Ab and Tg-Ab in the serum and saliva. The results
showed elevated serum levels of TPO-Ab and Tg-Ab significantly (P<0.05) in patients groups as compared to
control, whereas there are non-significant differences (P>0.05) between two patients groups (with and without
periodontitis). However, there are non-significant differences (P>0.05) in salivary levels of TPO-Ab and Tg-Ab
between two patients groups as compared with control; as well no significant differences were found between
two patient groups. The current findings suggest that the presences of thyroid antibodies TPO-Ab and Tg-Ab
which may contribute in the pathogenesis of hypothyroidism in autoimmune state. However, salivary
concentration of these antibodies cannot reflect the concentration the in serum.
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Introduction

have a substantial impact on periodontal tissues, by

Hypothyroidism is defined by a decrease in thyroid

direct

hormones production and thyroid gland function

demineralization and pathological growth of the

(Wiersinga, 2016). Hashimoto’s Thyroiditis (HT) is

alveolar bone, or indirect changes through enzymes’

the most common type of thyroiditis and the most

defects which all modify the response of periodontal

common

tissues to microbial pathogens (Zahid et al., 2011).

cause

of

hypothyroidism

(DeRuiter,

changes

such

as

soft

tissue

edema,

2002).In HT, there is a lymphocytic infiltrate into the
gland and production of autoantibodies directed

Saliva is an important biological fluid in oral

toward autoantigens thyroglobulin (Tg) and thyroid

physiology (Holsinger and Bui, 2007), and a major

peroxidase (TPO) (Wiersinga, 2016).

player in the process of oral and general health
maintenance (Humphrey and Williamson, 2001).

Thyroid peroxidase (TPO) is the key thyroid enzyme

According to several data it mirrors general health

catalyzing both the iodination and coupling reaction

condition thus reflecting various systemic changes in

for the synthesis of thyroid hormone. It is membrane

the body (Chiappelli et al., 2006; Nagler, 2008).

bound and found in the cytoplasm and in high

There has been increasing interest in diagnosis based

concentration (Swain et al., 2005).

on saliva analyses (Javaid et al., 2016).

Anti-TPO

autoantibodies are found in over 90% of patients with
autoimmune hypothyroidism and Graves’ disease.

This study was carried out to determine and compare

Together

with

the

serum and salivary levels of thyroid antibodies (TPO-

autoimmune

Ab and Tg- Ab) in hypothyroid patients (with and

hypothyroidism (Silva et al., 2003). Tg is secreted by

without periodontitis) and healthy control; as well as

the thyroid follicular cells into the follicular lumen

to estimate the possibility to evaluate and measured

and stored as colloid. Each Tg molecule has around

these antibodies in the saliva as measured in the

100 tyrosine residues; these residues couple to form

serum.

predominant

TG

antibodies

antibodies

in

these

are

the thyroid hormones triiodothyronine (T3) and
thyroxin (T4). When TSH stimulates the thyroid cell,

Subjects and methods

Tg is endocytosed and hydrolyzed in lysosome

Subjects

releasing T3 and T4. Tg- autoantibodies are found in

This study was enrolled 60 (4 males and 56 females)

less than 60% of patients with lymphocytic thyroiditis

Iraqi hypothyroid patients their age ranged (20- 64)

and 30% of Graves’ disease patients (Swain et al.,

years, were rounded up from Nuclear Medicine and

2005).

Radiation

Therapy

Department,

Educational

Oncology Hospital. The diagnosis of hypothyroidism
Periodontitis is the most common form of dental

was based on the clinical features and biochemical

disease, comprise a number of inflammatory and

tests that depended mainly on elevated serum levels

infectious conditions caused by the inflammatory host

of TSH, low T4 level, and low or normal T3 as

response to bacteria in the gingival biofilm resulting

compared with control. All the patients had no

in progressive destruction of periodontal ligaments

complain of other chronic or systemic diseases, and

and alveolar bone with pocket formation, recession or

pregnant women were excluded from the study. Total

both (Pushparani, 2015; Gomes et al., 2016). It is a

patients divided into two groups; 30 patients without

chronic inflammatory disease that results in the

periodontitis and 30 patients were diagnosed with

breakdown of tooth-supporting tissues, ultimately

periodontitis [the diagnosis was made through

leading

specialized

to

resorption

of

the

alveolar

bone

(Pushparani, 2015).

periodontics,

dentists
College

in
of

the

department

Dentistry,

of

Baghdad

University]. Beside 30 (3 males and 27 females)
The alterations in the hormonal regulation system
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volunteers subjects who were considered as control,
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their ages and gender were matched with patients,

Statistical analysis

their age ranged between (20-55) years.

The Statistical Analysis System- SAS (2012) program
was used to identify effect of difference factors in

Sample collection

study parameters. The outcome quantitative variables

Serum and saliva samples were collected from study

were normally distributed, and therefore conveniently

groups. Approximately (4 ml) of human blood was

described by mean, standard error (SE) and tested for

collected intravenous from patient and control

statistical significance by t-test and ANOVA test with

groups; also, un-stimulated saliva (3 ml) was

least significant difference (LSD).

collected

from

studies

groups.

Both

of

them

centrifuged; then serum of blood was immediately

Results and discussion

separated and the supernatant of saliva aspirated

Demographic Characteristics

immediately, both divided into aliquots and kept at -

The age of hypothyroid patients ranged between (20-

20 °C until used.

64) years with a mean age of (39.88 ± 1.423) years;
while the age of control group ranged between(20-53)

Detection of Antibodies

with mean age (42.23 ± 1.657) years. However, the

Detection of TPO-Ab and Tg-Ab level in the saliva

majority (43.33%) of patients are in the age group of

were determined by using commercially available

(35-45) years. Furthermore, there is a significant

kits, Anti TPO-Ab ELISA Kit and anti TG-Ab ELISA

female's predominance (93.33%) among patients

Kit, from (MyBiosource, USA). Detection of TPO-Ab

group, as shown in table (4-1). Males/females ratio

and Tg-Ab level in the serum were determined by

was (1:14), and no statistically significant differences

using commercially available kits, Anti TPO-Ab

(p>0.05) in age or gender existed between patients

ELISA Kit and anti TG-Ab ELISA Kit, from

and controls, as shown in table (1).

(Demeditec,

Germany).

Table 1. Distribution of studied groups by age and gender.
Age

Patients group

Controls group

t-test

Range

20 - 64 years

20 - 53 years

P>0.05NS

Mean ± SE

39.88 ± 1.423

42.23 ± 1.657
P=0.782 t=0.124

Age
group

No.

%

No.

%

< 34

16

26.67

8

26.67

35- 45

26

43.33

10

33.33

> 46

18

30.00

12

40.00

Total

60

100%

30

100%

P>0.05NS

Chi-square=4.025; P=0.008**
Gender

Male

4

6.67

3

10

Female

56

93.33

27

90

Total

60

100%

30

100%

P>0.05NS

Chi-square=1.89; P<0.001**

SE: Standard Error; NS: No Significant; **: Highly Significant (P<0.001).
These results are consistent with other Iraqi study

Ajeena (2013)was (32.05±6.45), which is little low

reported

than that of the present result. Moreover, the current

by

Al-Shaibani

et

al.

(2014),

who

demonstrated that the mean age of Iraqi hypothyroid

results

patients was (39.9±14.23) years, and high prevalence

Vanderpump and Tunbridge (2002) and Saha et al.

of hypothyroidism in patients is in age groups were

(2007), who showed that hypothyroidism was more

(30-39) and (40-49) years. While, the mean age of

prevalent (40.5%) in the age group (36-45) years and

hypothyroid patients in other study conducted by

the age preponderance of 34 years and above.
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are

compatible

with

broad

studies

of
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Table 2. Serum and salivary TPO-Ab and Tg-Ab levels in study groups.
Thyroid Ab.

Serum TPO-Ab

Serum Tg-A

Saliva TPO-Ab

Saliva Tg-A

(Mean ± SE)

(IU/ml)

(IU/ml)

(ng/ml)

(U/ml)

Hypothyroidism

90.55 ± 20.42

132.84 ± 41.56

0.703 ± 0.12

2.70 ± 0.24

A

A

121.09 ±26.96

131.16 ± 41.16

0.779 ± 0.21

3.55 ± 0.67

A

A

35.42 ± 8.42

43.39 ± 8.61

0.669 ± 0.12

2.36 ± 0.25

B

B

LSD

34.56

36.85

0.48

1.26

ANOVA (P-value)

0.035*

0.041*

0.968 NS

0.286 NS

Hypo. with Periodontitis
Control

In contrast, the result of Ghoraishian and colleagues

female hormones such as estrogen hormone have a

(2006) showed that (53.53%) of the patients were at

role in the pathogenesis of thyroid diseases; through

age group (20-39) years.

its indirect effect on thyroid gland by increasing the
thyroxin binding globulin (Santin and Furlanetto,

The explanation of high incidence at this age group

2011).

may be attributed to the activity of thyroid gland
which closely linked with ovary; the thyroid is itself

There were evidence that estrogen may have direct

dependent on direct and indirect stimulation from the

actions on human thyroid cells by estrogen receptor-

ovary to discharge its own function (Rani et al.,

dependent mechanisms, modulating proliferation and

2016).

function (Sarfo-Kantanka et al., 2017).

The incidence rates for males and females are mostly

Serum and salivary levels of antibodies

similar in many studies as well in the present study

Table (2) demonstrated the levels of antibodies in

which showed females predominance (93.33%) which

hypothyroid

is comparable with previous studies. Ghoraishian and

hypothyroid with periodontitis for TPO- Ab (90.55 ±

colleagues

20.42 and 121.09 ± 26.96 IU/ml) and for Tg- Ab

(2006)

showed

that

(88.04%)

of

±

patients

41.56

without

and

periodontitis

131.16

±41.16

and

hypothyroidism patients were female and (11.96%)

(132.84

IU/ml)

were male. Similarly, Unnikrishnan et al. in (2013)

respectively, are significantly higher (P<0.05) as

that displayed significantly higher proportion of

compared to control group of TPO- Ab (35.42 ± 8.42)

females (15.86%) versus males (5.02%).

and of Tg- Ab (43.39 ± 8.61); whereas there are no
significant differences (P>0.05) between two patients

In (2011) Santin and Furlanetto indicated that

groups

hypothyroidism

women

hypothyroid with periodontitis in TPO-Ab (90.55 ±

especially among puberty and menopause. On the

20.42 and 121.09 ±26.96) and Tg-Ab (132.84 ± 41.56

other hand, Sarfo-Kantanka and coworkers (2017)

and 131.16 ± 41.16) respectively.

is

more

prevalent

in

hypothyroid

without

periodontitis

and

illustrated that autoimmune disorders generally,
including thyroid autoimmunity, were commonly

Respecting to salivary levels of TPO-Ab and Tg-Ab,

associated with female gender compared to males,

there no significant differences (P>0.05) between

due to the role of estrogen as an immune-modulator.

groups of hypothyroid without periodontitis and

So, the result of this study is found to be confirming

hypothyroid with periodontitis in the TPO-Abs levels

the findings of many other studies which reported

(0.703 ± 0.12 and 0.779 ± 0.21) and Tg-Ab levels

that the incidence of hypothyroidism in females is

(2.70 ± 0.24 and 3.55 ± 0.67) are increased non-

more than that in males and there is suggestion that

significantly (P>0.05) than that in control groups.
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The results of present study are similar with previous

barrier, the concentration in saliva is however not

studies; Joshi et al. (2011) demonstrated that serum

strictly proportional to the Tg-Ab concentrations in

levels of thyroid antibodies (TAbs), TPO-Ab and Tg-

serum. On the other hand, Shah et al. (1978) found

Ab, in primary hypothyroid patients may be elevated

that salivary thyroglobulin is parallel with serum

as autoimmune thyroiditis or remain in normal titer

thyroglobulin levels, in patients with thyroid cancer.

as thyroid dysfunction. In addition, other studies by
Ghoraishian et al. (2006) and Shinto et al. (2010)

The principal biochemical characteristic of the

explained that the levels of TAbs in serum of

disease is the presence of TAbs in the patients’ sera

hypothyroid patients with autoimmune thyroiditis are

against two major thyroid antigens, TPO and Tg. TPO

increased significantly than control, and more

antigen, located at the apical membrane of the

patients with thyroiditis have elevated serum anti-

thyrocyte, is essential for thyroid hormone synthesis,

TPO than anti-Tg-Ab concentrations. Similarly,

catalysis of iodine oxidation, iodination of tyrosine

studies of Bjoro et al. (2000) and Ito et al.

residues in Tg and coupling of the iodothyrosines into

(2006)revealed that the large majority of patients

T4 and T3. The THs are synthesized on Tg, a large

with hypothyroidism were TPO-Ab positive; this

glycoprotein within thyroid follicles, which also serves

indicates that autoimmunity is an important factor in

as the storage for THs (Zaletel, 2007). Abs against

hypothyroidism.

TPO

(TPO-Abs)

and

Tg

(Tg-Abs)

are

of

immunoglobulin G class (IgG), both showing high
Whereas, Legakis et al. (2013) displayed that positive

affinity for their respective antigens. Unlike Tg-Abs,

anti TPO-Abs were detected more than anti Tg- Ab in

TPO-Abs can activate complement and form terminal

hypothyroid population and the positivity in both

complement complexes within the thyroid gland

TAbs was correlated with abnormally high TSH

which are able to cause damage to thyroid cells due to

concentrations, especially in the female population.

antibody-dependent cell cytotoxicity (ADCC) (Swain
et al., 2005; Zaletel and Gaberšček, 2011).

The development of antibodies to TPO, Tg and TSH-R
is the main hallmark of AITD. Circulating T-

Conclusion

Lymphocytes are increased in AITD and thyroid gland

The current findings suggest that the presences of

is infiltrated with T-Cells. However, wide varieties of

thyroid antibodies TPO-Ab and Tg-Ab which may

cytokines are produced by infiltrated immune cells,

contribute in the pathogenesis of hypothyroidism in

which mediate cytotoxicity leading to thyroid cell

autoimmune state. However, salivary concentration

destruction (Zimmermann, 2009).Nevertheless, there

of these antibodies cannot reflect the concentration

is little evidence that both Abs have a prime role in

the in serum.

the pathogenesis of HT and it is far more likely that
both T-cell mediated cytotoxicity and activation of
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