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Relationship between thyroid dysfunction and periodontal disease has been 
mediated through an immune response. Cytokines are implicated in the ini- 
tiation, consequences of immune response and a crucial role in the pathogen- 
esis of thyroid disease, directly target thyroid follicular cells; and in the de- 
velopment and progression of periodontitis. This study aimed to detect cyto- 
kines levels which known to be associated with periodontitis in serum and 
saliva, to test the hypothesis that hypothyroidism influences the levels of bi- 
omarkers of periodontitis. Samples were collected from sixty patients with 
hypothyroid age ranged (20-64) years, thirty of patients were without peri- 
odontitis (group I) and 30 with periodontal disease (II); moreover, 30 sub- 
jects considered as control (group III) with age (20-53) years. Detection of 
cytokines was performed by ELISA. The results showed a significant eleva- 
tion in serum and salivary levels of IL-1β (P<0.001) among patients’ groups 
(I and II) as compared to group III, as well IL-1β increase significantly in 
group II (P<0.001) than in group I and also than group III. There are non- 
significant differences (P>0.05) in serum level of IL-6 and TNF-α and salivary 
levels of TNF-α among all study groups. Nevertheless, the salivary level of IL- 
6 is increased significantly (P<0.05) in group II as compared with group I and 
group III, and their non-significant differences (P<0.05) between groups I 
and III. The present finding proposed that hypothyroidism might encourage 
periodontitis development; as well as serum and salivary levels of IL-1β, with 
salivary IL-6 may represent important biomarkers for the early detection of 
periodontitis in hypothyroid patients. 

 

Autoimmune thyroid diseases (AITD) like Hash- 
imoto thyroiditis (HT) are complex diseases in 
which autoimmunity act against auto-antigens. 

Email: saharhashim10@yahoo.com They occur due to loss of tolerance to auto-anti- 
   gens thyroid peroxidase (TPO) and thyroglobulin 
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INTRODUCTION 

Hypothyroidism is a clinical condition that results 
from insufficient production or action of T4 and T3, 
leading to a total decrease in metabolic processes. 

(Tg) which leads to the infiltration of the gland 
(Wiersinga, 2016). 

Periodontitis is a type of oral infections. It is a dis- 
ease of the upholding texture of the teeth caused 
by the flaming host response to bacteria in the gin- 
gival plaque, or by gram-negative bacteria lead to 
the destruction of periodontal ligaments and alve- 
olar bone with pocket formation, recession or both 
(Gomes et al., 2016). Recently, the relationship be- 
tween the endocrine system especially thyroid 
dysfunction and periodontal disease has been me- 
diated through the immune system. The decrease 
in serum TSH levels within the normal range 
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among hypothyroid patients following non-surgi- 
cal periodontal treatment leads to a reduction in 
inflammatory markers responsible for periodontal 
as well as hypothyroid condition (Bhankhar et al., 
2017). 

Cytokines are small proteins synthesized by a vari- 
ety of cell types and significantly contribute to the 
immune system. Their major function is to regulate 
immune response and set autoimmunity (Tawfig, 
2016; Khan et al., 2015). They are involved in the 
beginning, consequences of immune response and 
vital role in the pathogenesis of AITD, directly tar- 
get thyroid follicular cells by modulating epithelial 
cell growth and function. Various cytokines like IL- 
1β, IL-6, TNF-α and others are found in follicular 
cells (Khan et al., 2015). It is worthy of mentioning 
that various studies have demonstrated the pres- 
ence of pro-inflammatory IL-1β, IL-6 and TNF-α in 
thyroid follicular cells (TFC); cytokines are gener- 
ated in the thyroid by intrathyroidal inflammatory 
cells, in special lymphocytes and thyroid follicular 
cells (TFC) themselves and can thus act in a cas- 
cade to boost the autoimmune style (Ajjan et al. 
1996; Ganesh et al., 2011). 

Moreover, there is a suggestion that a rise making 
of pro-flaming cytokines, like IL-1β, TNF-α, IL-6, 
play an important part in the evolution and se- 
quence of periodontitis due to the liberation of in- 
flammatory cytokines is neatly linked to a higher 
tendency to bacterial infection, rise by a change in 
the immune response (Amrutiya and Deshpande, 
2016; Tawfig, 2016). Local make of IL-β and IL-6 
can be looked as regulate marker award notifica- 
tion about the periodontal condition, and high lev- 
els of crevicular IL-1β and IL-6 may be a valuable 
tool in earmark prospect for the soon revelation of 
periodontal disease (Alwan, 2015). 

This study aimed to measure levels of some cyto- 
kines known to be associated with periodontitis in 
serum and saliva, to test the hypothesis that hypo- 
thyroidism influence levels of salivary biomarkers 
of periodontitis. 

Subjects and Methods 

Sixty Iraqi hypothyroid patients (4 males and 56 
females) enrolled in this study, their age (20- 64) 
years, they were from Nuclear Medicine and Radi- 
ation Therapy Department, Educational Oncology 
Hospital. Total patients divided into two groups; 
30 patients with no periodontitis [group I] and 30 
patients were diagnosed with periodontitis [group 
II] by specialized dentists in the Department of 
Periodontics, College of Dentistry, Baghdad Uni- 
versity. Beside 30 subjects (3 males and 27 fe- 
males) as apparently healthy control [group III], 
their ages and gender were matched with patients 
(20-55) years. 

Approximately (4 ml) of human venous blood was 
collected from patient and control groups; also, un- 
stimulated saliva (3 ml) was collected from studies 
groups. Both of them centrifuged; then serum of 
blood and supernatant of saliva were immediately 
separated and kept at -20 °C until used. 

The diagnosis of hypothyroidism was made by a 
specialized endocrinologist and based on the clini- 
cal features and biochemical tests that based on el- 
evated serum levels of TSH, low T4 level, and low 
or normal T3 as compared with control. 

Assessment of cytokines in serum levels was per- 
formed by ELISA Kits (Komabiotech, Korea). Esti- 
mation of cytokines in saliva was performed by us- 
ing ELISA Kits (MyBiosource, USA). 

Statistical Analysis: Statistical analyses were done 
using SAS (2012) program. The variables were ex- 
pressed as a mean±standard deviation; the signifi- 
cance of differences in mean was assessed using 
the Student's t-test and ANOVA test. Analyses 
where the P-value was <0.05 were considered to 
be statistically significant. 

RESULTS AND DISCUSSION 

Results presented in this study are based on the 
analysis of 60 hypothyroid patients (30 patients 
associated periodontitis and 30 patients with no 
periodontitis) contrast with 30 controls. The age of 
patients was (20-64) years with a mean age of 
39.88 ± 1.423 years; while for control the age was 
(20-53) years with a mean age 42.23 ± 1.657 years. 
No statistically important distinction (p>0.05) for 
age or gender found between two study groups. 

The current result observed that serum IL-1β level 
in hypothyroid group without periodontitis [group 
I] and hypothyroid with periodontitis group 
[group II] (240.71±13.89 and 277.83 ± 21.49 
pg/ml) respectively, are increased significantly 
(P<0.001) as compared with control [group III] 
(80.58 ± 13.75 pg/ml); furthermore, level in group 
II (277.83 ± 21.49 pg/ml) is significantly higher 
(P<0.001) than level of group I (240.71 ± 13.89). 

Moreover, salivary levels of IL-1β in groups I and II 
(43.43 ± 3.98 and 64.52 ± 2.98 pg/ml) increased 
significantly as compared to the level of group III 
(27.68 ± 2.01 pg/ml). Furthermore, there are sig- 
nificant differences (P<0.001) between two pa- 
tients’ groups I and II (43.43 ± 3.98 and 64.52 ± 
2.98 pg/ml), where the level in group II of hypothy- 
roid patients with periodontitis is higher than the 
level in group I without periodontitis, as demon- 
strated in table (1). 

These results are in agreement with a result of 
Marchiori and coworkers (2015) who showed ele- 
vate in the serum grade of IL-1β in hypothyroid 
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Table 1: Serum and salivary IL-1β level in study groups 

Cytokine 
(Mean ± SE) 

Serum IL-1β (pg/ml) Salivary IL-1β (pg/ml) 

Group I 240.71 ± 13.89 43.43 ± 3.98 
Hypothyroidism B B 

Group II 277.83 ± 21.49 64.52 ± 2.98 
Hypo. with Periodontitis A A 

Group III 80.58 ± 13.75 27.68 ± 2.01 
Control C C 

LSD 36.08 14.578 
ANOVA (P-value) P<0.001** P<0.001** 

A, B, C: Different letters in the same column represent significant differences; SE: Standard Error; **: 
Highly Significant (P<0.001) 
Table 2: Serum and salivary IL-6 level in study groups 

 

Cytokine 
(Mean ± SE) 

Serum IL-6 
(pg/ml) 

Salivary IL-6 
(pg/ml) 

Group I 14.63 ± 3.15 2.42 ± 0.59 
Hypothyroidism  B 

Group II 23.05 ± 6.97 5.14 ± 1.03 
Hypo. with Periodontitis  A 

Group III 20.42 ± 3.08 2.77 ± 0.51 
Control  B 

LSD 11.27 1.23 
ANOVA (P-value) 0.701NS 0.016* 

A, B: Different letters in the same column represent significant differences 
Table 3: Serum and salivary TNF-α level in study groups 

 

Cytokine 
(Mean ± SE) 

Serum TNF-α 
(pg/ml) 

Salivary TNF-α 
(pg/ml) 

Group I 18.84 ± 3.77 17.19 ± 2.22 
Hypothyroidism   

Group II 29.54 ± 6.20 27.75 ± 5.81 
Hypo. with Periodontitis   

Group III 26.05 ± 2.54 24.25 ± 4.70 
Control   

LSD 12.04 11.05 
ANOVA (P-value) 0.473 NS 0.411 NS 

NS: Non-Significant 

Patients. As well as, Kammoun-Krichen et al. 
(2012) revealed elevation in the level of IL-1β in 
hypothyroid patients and suggested the possibility 
of using it to distinguish between thyroid diseases. 
On the other hand, the present result is disagree- 
ment with the result reported by Phenekos and 
colleagues (2004) who found a decrease in IL-1β 
level in Hashimoto patients than Graves's disease 
(GD) and control. 

Actually, it is famed that IL-1β effect the work of 
thyroid cells by reducing the term of Tg and TPO, 
that intensity of IL-1β alter thyroid epithelial hard- 
ship of human thyrocytes by changing the expres- 
sion, localization and regulation of cross proteins, 
supported the remarkable part played by IL-1β in 
thyroid pathogenesis (Kammoun-Krichen et al., 
2012). 

 
About Il-1β in patients group with periodontitis, 
Raunio et al. (2007) and Hajishengallis (2014) re- 
ported that the rise in serum IL-1β might be 
demonstrated both by seep of the locally generated 
IL-1β from the inflamed periodontal region and by 
systemic output in reply to the systemically sparse 
antigen capacity. On the other hand, previous Iraqi 
study (Al-Ghurabi, 2013) showed that the serum 
IL-1β level was significantly higher in patients with 
periodontitis as compared with the healthy control 
group, hence concluded that IL-1β might play a ma- 
jor role in pro-inflammatory response in the serum 
of patients with periodontitis. 

The possible explanation of this elevation among 
patients with periodontitis may be imputed to the 
existence of more locally cytokine production. 
However, Rathnayake and coworkers (2013) re- 
vealed that there is an elevation in salivary IL-1β 
level in subjects with periodontitis than control, 



Sahar H. Al-Hindawi and Batool Hassan Al-Ghurabi Int. J. Res. Pharm. Sci., 10(2), 1361-1366 

1364                                                        © International Journal of Research in Pharmaceutical Sciences 

 

 

and suggest that salivary IL-1β is a good biomarker 
of periodontitis can discriminate periodontitis 
from a healthy control. 

The current results of IL-6 serum level revealed 
that there are no important differences (P>0.05) 
between patients groups (I and II) and group III of 
control (14.63 ± 3.15; 23.05 ± 6.97 and 20.42 ± 
3.08 pg/ml), respectively. Correspondingly, about 
salivary levels of IL-6, this study found that there is 
no important variation (P>0.05) between groups I 
and III (2.42 ± 0.59 and 2.77 ± 0.51pg/ml) corre- 
spondingly. Furthermore, the level in group II of 
hypothyroid patients with periodontitis (5.14 ± 
1.03) is increased significantly (P<0.05) than the 
level in group I of patients with no periodontitis 
(2.42 ± 0.59), also increased than group III of con- 
trol (2.77 ± 0.51), as shown in table (2). 

The non-significant differences in mean serum 
level of IL-6 between patients’ groups and control 
group are consistent with other previous studies 
reported by (Monea et al., 2014; Mikos et al., 2014) 
who indicated that there was no statistical varia- 
tion in the IL-6 in hypothyroid than control. Con- 
versely, the result obtained by Marchiori et al. 
(2015) indicated that cytokine serum level is ele- 
vated in patients with the hypothyroid disease and 
decreased gradually after treatment while Kizil- 
tunc et al. (1999) and Kammoun-Krichen et al. 
(2012) demonstrated that serum IL-6 decreased 
significantly in the hypothyroid group and in- 
creased significantly in hyperthyroidism than con- 
trol group. 

In general, the level of IL-6 decreased because of 
decreasing the intrathyroidal making of IL-6 and 
reduces TNF-α level in serum. TNF-α induces IL-6 
liberation by osteoblasts, increase grade of this cy- 
tokine may share to the increased manufactured of 
IL-6 there is providing backup for the concept of a 
cascade impact of these cytokines by explaining a 
positive linkage between IL-6 and TNF-α (Kiziltunc 
et al., 1999). Nevertheless, the non-significant in- 
crease serum IL-6 levels in group II than group I of 
patients may be due to IL-6 is produced locally in 
the infected periodontal tissue then enter the sys- 
temic circulation. This result is confirmed by other 
reports also revealed non-significant increase IL-6 
level in serum of periodontitis as compared to con- 
trol (Al-Rassam and Tahab, 2014; Talvan et al., 
2016). 

Furthermore, the result of salivary IL-6 level in hy- 
pothyroid patients (group II) with non-significant 
differences than control (group III), is compatible 
with results of Olavegogeascoechea et al. (2016) 
use GCF to measure IL-6 level in hypothyroid pa- 
tients and found that there were no significant dif- 
ferences with control. Conversely, there is disa- 
greement with the result of Monea et al. (2014) 

who reported that mean values of salivary IL-6 
were statistically higher in hypothyroid subjects as 
compared to controls. Moreover, the result about 
salivary IL-6 in patients with periodontitis corre- 
sponds with other studies showed that IL-6 in sa- 
liva significantly higher in periodontitis than 
healthy subjects (Ebersole et al., 2013; Javed et al., 
2014). 

The results of this study that elucidated in the table 
(3) revealed that there is no considerable variation 
in serum level of TNF among study groups (I, II and 
III), (18.84±3.77; 29.54±6.20 and 26.05±2.54 
pg/ml) respectively. In addition, there are no sig- 
nificant differences in the salivary level of TNF 
among study groups I, II and IIIm (17.19±2.22; 
27.75±5.81and 24.25 ± 4.70 pg/ml) respectively. 

This finding is concordant with the result of Druga- 
rin et al. (2000) who observed non-significant dif- 
ferences in serum TNF-α in subjects with overt hy- 
pothyroidism autoimmune thyroiditis compared 
with healthy controls, in which this cytokine was 
barely detectable. As well, Karanikas et al. (2004) 
demonstrated that there was no effect of thyroid 
hormone on cytokine generation style by T cells, as 
they noticed that patients with rising values of 
anti-TPO-Ab had a significantly rising proportion 
of cells making TNF-α than healthy individuals. On 
the other hand, this result is inconsistent with the 
result of Monea et al. (2014) who revealed that se- 
rum TNF-α concentration for patients with hypo- 
thyroidism was 15 times significantly higher than 
control. 

At variance with the current result, Monea and col- 
leagues (2014) showed a significant increase of 
salivary TNF-α level in hypothyroid patients, and 
they suggested that this condition of cytokine se- 
cretion due to thyroid dysfunction consequently 
from the circulation spread in the body including 
the periodontal tissue. However, Teles et al. (2009) 
observed that there is no considerable variation 
between patients and control groups for TNF-α, 
concluded that mean salivary levels of TNF-α could 
not discriminate between periodontal health and 
disease. 

The contribution of TNF-α in the pathogenesis and 
maintenance of thyroid diseases is as yet unclear. 
This is mainly due to conflict results reported on 
the detection of TNF-α mRNA and TNF-α within 
thyroid tissue. TNF-α was not present in the super- 
natants of thyrocyte and fibroblast cell cultures 
tested under basal conditions. Moreover, IL-1 had 
only a low enhancing effect on TNF-α production in 
fibroblasts. Thyrocytes contained only a few copies 
of TNF- α message, which could not be increased 
by various stimuli (Aust et al., 1996). 
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An anticipated the TNF-α in serum and saliva is 
higher in hypothyroidism associated periodontitis 
group than hypothyroidism group. The role of this 
cytokines in periodontitis patients without sys- 
temic disease was confirmed as reported by Chau- 
han and his colleagues (2016) who found a signifi- 
cant increase in the serum and saliva TNF-α in per- 
iodontitis patients than control, and suggested that 
the level of TNF-α in saliva may be used as standing 
by the marker. To clarify the insignificant differ- 
ences, it is possible that local periodontal produc- 
tion of receptors of TNF-α in serum is not sufficient 
for a detectable change in serum concentrations 
(Matić-Petrović et al., 2016). 

CONCLUSION 

The present finding proposed that hypothyroidism 
might encourage periodontitis development; as 
well as serum and salivary levels of IL-1β, with sal- 
ivary IL-6 may represent important biomarkers for 
the early detection of periodontitis in hypothyroid 
patients. 

REFERENCES 

Ajjan, R.A.; Watson, P.F. and Weetman, A.P. (1996). 
Cytokines and thyroid function. Advances in Neu- 
roimmunology, 6 (4): 359-386. 

Al-Ghurabi, B. H. (2013). Impact of smoking on the 
IL-1Β, IL-8, IL-10, IL-17 and TNF-α production in 
chronic periodontitis patients. J Asian Scientific 
Res, 3(5):462-470. 

Al-Rassam, Z. T. and Tahab, M. Y. (2014). Serum Cy- 
tokines Profiles and Some Salivary Parameters in 
Chronic Periodontitis Patients in Mosul – Iraq. 
IJSBAR, 16 (1): 339-350. 

Alwan, A. H. (2015). Determination of Interleukin- 
1β (IL-1 β) and Interleukin-6(IL-6) in Gingival 
Crevicular Fluid in Patients with Chronic Perio- 
dontitis. IOSR- JDMS, 14 (11): 81-90. 

Amrutiya, M. R. and Deshpande, N. (2016). Role of 
Obesity in Chronic Periodontal Disease - A Liter- 
ature Review. J Dent & Oral Disorder, 2(2): 1012. 

Aust, G.; Heuer, M.; Laue, S.; Lehmann, I.; Hofmann, 
A.; Heldin, N-E. and Scherbaum, W. A. (1996). Ex- 
pression of tumor necrosis factor-alpha (TNF-α) 
mRNA and protein in pathological thyroid tissue 
and carcinoma cell lines. Clin Exp Immunol, 
105:148–154. 

Bhankhar, R. R.; Hungund, S.; Kambalyal, P.; Singh, 
V. and Jain, K. (2017). Effect of nonsurgical peri- 
odontal therapy on thyroid stimulating hormone 
in hypothyroid patients with periodontal dis- 
eases. Indian J Dent Res, 28:16-21. 

Chauhan, A.; Yadav, S. S.; Dwivedi, P.; Lal, N.; Us- 
man, K. and Khattri, S. (2016). Correlation of Se- 
rum and Salivary Cytokines Level with Clinical 
Parameters in Metabolic Syndrome with Perio- 
dontitis. J Clin Labo Analysis, 30 (5): 649–655. 

Drugarin, D.; Negru, S.; Korech, A; Zosin, I. and 
Cristea, C. (2000). The pattern of a Th1 cytokine 
in autoimmune thyroiditis. Immunol Lett, 
71(2):73-77. 

Ebersole, J. L.; Schuster, J. L.; Stevens, J.; Dawson, D.; 
Kryscio, R.J.; Lin, Y.; Thomas, M. V. and Miller, C. 
S. (2013). Patterns of salivary analytes provide 
diagnostic capacity for distinguishing chronic 
adult periodontitis from health. J Clin Immunol, 
33 (1): 271-279. 

Ganesh, B. B.; Bhattacharya, P.; Gopisetty, A. and 
Prabhakar, B. S. (2011). Role of Cytokines in the 
Pathogenesis and Suppression of Thyroid Auto- 
immunity. J Interferon & Cytokine Res, 31 (10): 
721-731. 

Gomes, F. I. F.; Aragão, M, G. B.; Barbosa, F. C. B.; Be- 
zerra, M. M.; Pinto, V. P.; T. and Chaves, H. V. 
(2016). Inflammatory Cytokines Interleukin-1β 
and Tumour Necrosis Factor-α - Novel Bi- 
omarkers for the Detection of Periodontal Dis- 
eases: a Literature Review. J Oral Maxillofac Res, 
7(2):1-10. 

Hajishengallis, G. (2014). Immuno-microbial path- 
ogenesis of periodontitis: Keystones, pathobi- 
onts, and the host. Trends Immunol, 35(1): 3-11. 

Javed, F.; Ahmed, H. B.; Saeed, A.; Mehmood, A. and 
Bain, C. (2014). Whole Salivary Interleukin-6 and 
Matrix Metalloproteinase-8 Levels in Patients 
with Chronic Periodontitis with and Without 
Prediabetes. J Periodontol, 85(5): e130-e135. 

Kammoun-Krichen, M.; Bougacha-Elleuch, N.; Mnif, 
M.; Bougacha, F.; Charffedine, I.; Rebuffat, S.; Re- 
bai, A.; Glasson, E.; Abid, M.; Ayadi, F.; Péraldi- 
Roux, S. and Ayadi, H. (2012). IL-1β a potential 
factor for discriminating between thyroid carci- 
noma and atrophic thyroiditis. Eur Cytokine 
Netw, 23(3): 101-106. 

Karanikas, G.; John, P.; Wahl, K.; Schuetz, M.; Dud- 
czak, R. and Wilheim, M. (2004). T-Lymphocyte 
cytokine production patterns in no immune se- 
vere hypothyroid state and after thyroid hor- 
mone replacement therapy. Thyroid, 14 (7):488- 
492. 

Khan, F. A.; Al-Jameil, N.; Khan, M. F.; Al-Rashid, M. 
and Tabassum, H. (2015). Thyroid dysfunction: 
an autoimmune aspect. Review of Article. Int J 
Clin Exp Med, 8(5):6677-6681. 

Kiziltunc, A.; Basoglu, M.; Avci, B. and Capoglu, I. 
(1999). Serum IL-6 and TNF-alpha in Patients 



Sahar H. Al-Hindawi and Batool Hassan Al-Ghurabi Int. J. Res. Pharm. Sci., 10(2), 1361-1366 

1366                                                        © International Journal of Research in Pharmaceutical Sciences 

 

 

with Thyroid Disorders. Tr. J. Medic Science, 29: 
25-29. 

Marchiori, R. C.; Pereira, L. A.; Naujorks, A. A.; 
Rovaris, D. L.; Meinerz, D. F.; Duarte, M. M. and 
Rocha, J. B. (2015). Improvement of blood in- 
flammatory marker levels in patients with hypo- 
thyroidism under levothyroxine treatment. BMC 
Endocr Disord, 15 (32): 1-9. 

Matić-Petrović, S.; Pucar, A.; Jotić, A.; Miličić, B.; 
Arambašić-Jovanović, J.; Vidaković, M. and 
Leković, V. (2016). Relationship between serum 
tumor necrosis factor receptor 2 concentration 
and periodontal destruction in type 2 diabetics: 
Cross-sectional study. Srp Arh Celok Lek, 144(5- 
6): 266-272. 

Mikos, H.; Mikos, M.; Rabska-Pietrzak, B. and Ma- 
rek Niedziela, M. (2014). The clinical role of se- 
rum concentrations of selected cytokines: IL-1β, 
TNF-α and IL-6 in the diagnosis of autoimmune 
thyroid disease (AITD) in children. Autoimmun- 
ity, 47 (7):466-472. 

Monea, A.; Elod, N.; Sitaru, A.; Stoica, A. and Monea, 
M. (2014). Can thyroid dysfunction induce peri- 
odontal disease? Eur Scien J, 10 (15):47-82. 

Olavegogeascoechea, P.; Brusca, M. I.; Noier, M.; 
Carballo, B.; Casal, M. and Palazzi, J. (2016). Pro- 
Inflammatory Cytokine Concentration in Gingi- 
val Fluid in Obese Patients with Periodontal Dis- 
ease. J Dent & Oral Disord, 2(3): 1018. 

Phenekos, C.; Vryonidou, A.; Gritzapis, A. D.; 
Baxevanis, C. N.; Goula, M. and Papamichail, M. 
(2004). Th1 and Th2 serum cytokine profiles 
characterize patients with Hashimoto's thyroid- 
itis (Th1) and Graves' disease (Th2). Neuroim- 
munomodulation, 11: (4):209-213. 

Rathnayake, N.; Åkerman, S.; Klinge, B.; Lundegren, 
N.; Jansson, H.; Tryselius, Y.; Sora, A. and Gus- 
tafsson, A. (2013). Salivary Biomarkers for De- 
tection of Systemic Diseases. PLOS ONE, 8(4): 
e61356. 

Raunio, T.; Nixdorf, M.; Knuuttila, M.; Karttunen, R.; 
Vainio, O.; Tervonen, T. (2007). The extent of 
periodontal disease and the IL-6-174 genotype 
determinants of serum IL-6 level. J Clin Periodon- 
tol, 34(12): 1025-1030. 

SAS. (2012). Statistical Analysis System, User's 
Guide. Statistical. Version 9.1th ed. SAS. Inst. Inc. 
Cary. NC USA. 

Talvan, E-T.; Cristea, V.; Mohor, C.; Chisnoiu, D. and 
Campian, R-S. (2016). Expression of serum Inter- 
leukin-4, Interleukin-6 and TNF- α in subjects 
with chronic adult periodontitis. AMT, 
21(2):117-121. 

Tawfig, N. (2016). Review Article: Proinflamma- 
tory Cytokines and Periodontal Disease. J Dent 
Probl Solut, 3(1): 012-017. 

Teles, R. P.; Likhari, V.; Socransky, S.S. and Haffajee, 
A.D. (2009). Salivary Cytokine Levels in Chronic 
Periodontitis and Periodontally Healthy Sub- 
jects. A Cross-sectional Study. J Periodontal Res, 
44(3): 411-417. 

Wiersinga, W. M. (2016). Clinical Relevance of En- 
vironmental Factors in the Pathogenesis of Auto- 
immune Thyroid Disease. Endocrinol Metab, 31: 
213-222. 


