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Summary 
The paper presents some data about cytokine content in blood plasma of patients with autoimmune thyroiditis. A sig-

nifi cant increase in produc tion of anti-infl ammatory cytokines by peripheral blood cells was observed. It was established 
that the degree of activation of pro-infl ammatory cytokines corre sponds to the degree of the thyroid gland enlargement. 
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Rezumat. Starea citokinelor la pacienții cu tiroidită autoimună 
Lucrarea prezintă câteva date despre conținutul de citokine în plasma sanguină a pacienților cu tiroidită autoimună. 

A fost observată o creștere semnifi cativă a producției de citokine anti - infl amatorii de către celulele sanguine periferice. 
S-a stabilit că gradul de activare a citokinelor pro -infl amatorii corespunde cu gradul de extindere a glandei tiroide.
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Резюме. Cостояние цитокинов у больных аутоиммунным ти реоидитом 
Приведены некоторые данные о содержании цитокинов в плазме крови больных аутоиммунным тиреоидитом. 

Выявлено значительное увели чение производства противовоспалительных цитокинов клетками перифери-
ческой крови. Было установлено, что степень активации провоспалительных цитокинов соответствует степени 
увеличения размеров щитовидной железы.
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Introduction.  In recent years, experts around 
the world express a special interest in the problem of 
chronic iodine defi ciency. More than 2 billion. More 
than 2 billion people in the world are under the risk of 
insuffi cient iodine intake which results in the fact that 
about 700 million of them have an enlarged thyroid 
gland and 40 million are mentally retarded [1,2]. 

Subclinical and clinical  forms of hypo- and 
hyperthyroidism in patients with autoimmune thyroi-
ditis (AIT) generally result from this disease [3]. In 
maintaining immune homeostasis the cytokine sys-
tem plays a signifi cant role, and its imbalance sig-
nifi cantly contributes to the pathogenesis of auto-
immune diseases. Such cytokines as tumor necrosis 
factor alpha (TNF- α) and interleukins (IL), activate 
the proliferation of B and T lymphocytes, increase the 
expression of IL-2 receptor by T-cells and that of im-
munoglobulins by B-cells [4]. 

The question of the prevalence of cytokines pro-
duced by any class of T helpers (Th) in the develop-
ment of autoimmune diseases of the thyroid gland is 
not fully understood. The papers present some data, 
showing a shift towards Th1 and Th 2, and they can 
not contradict each other, as they were obtained at di-
fferent stages of the pathological process [5,6]. 

The aim was to identify the characteristics of cy-
tokine level, depending on the degree of the thyroid 
gland enlargement in patients with autoimmune 
thyroiditis [7,8]. 

Material and methods. The object of the study 
were 60 women of reproductive age with a diagno-
sis of AIT, forming the clinical group. As a control 
(group 1) 20 healthy women of the same age were 
examined. 

The average age of women in the clinical group 
was 32,8 ± 4,3 years and in the  control group- 35,4 
± 3,6 years. According to the degree of the thyroid 
gland enlargement, the clinical group of women was 
divided into 3 subgroups: 10 women (16%) with de-
gree I (group 2), 25 women (42%) - the 2nd degree 
(group 3) and 25 women (42%) - with the 3rd degree 
(group 4). The diagnosis of Hashimoto’s thyroiditis 
was made by ultrasonography of the thyroid gland, 
by determining anti bodies in blood plasma to thyro-
globulin and thyroid peroxidase by means of enzyme 
immunoassay (ELISA). Determination of TNF-α, IL-
1β, IL-4, IL-6 in plasma was performed by ELISA 
using an analyzer ,,Multiskan” with sets pro duced by 
a company ,,Vector-Best” (Russia).

 A statistical analysis of the material was perfor-
med using the variation statistics  by means of com-
puter software packages Statlab and Microsoft Excel. 
The mean value (M) and an error of the average value 
(m) were calculated. The difference in mean values 

were evaluated by Student t-test and the probability 
P that was recognized as statistically signifi cant at P 
<0.05.

Table 1 
Indices of cytokines in blood plasma of patients 

with autoimmune thyroiditis 

Analysed groups
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Analysed indices

TNF- α, 
pg/ml

ІL - 1β, 
pg/ml

ІL-4, 
pg/ml

ІL – 6, 
pg/ml

1. control,
n=20

M±m 2,07
0,104

1,96
1,128

1,794
0,169

2,723
0,231

Clinical:
2. With the 1st de-
gree of the TG en-
largement n=10

M±m 5,54
0,24

5,88
1,137

1,736
0,121

6,03
0,399

3. with the 2nd de-
gree of the TG en-
largement n=25

M±m 8,487
0,333

8,82
0,359

1,61
0,111

6,63
0,518

4. With the 3rd de-
gree of the TG en-
largement n=25

M±m 15,11
2,856

17,199
2,866

0,97
0,118

7,038
1,504

Results and discussions
The table 1 shows that AIT causes activation of 

the cytokine system. For ex ample, rate of blood TNF- 
α compared to the control value signifi cantly incre-
ases as the degree of the TG enlargement increases. 
While its concentration increases by 2,67 times in the 
1st degree of the TG enlargement, it increases by 4,1 
times in the 2nd degree and by 7,3 times in the 3rd.  

TNF- α values in the 2nd degree of the thyroid 
gland enlargement signifi cantly exceeds the value in 
degree I, and, respectively, in the 3rd  degree it is  by 
2.72 times higher than in group 2 and by 1.78 times 
than in the 3rd  group. A similar dynamic is observed 
as to the concentration of IL-1β. Less pronounced in-
crease is observed in the dynamics of the content of 
IL-6, but its value is fairly signifi cant compared with 
the control one. The value of IL-4 does not tend to 
increase with increasing degree of thyroid gland en-
largement. 

As follows from the data, patients with autoim-
mune thyroiditis experience an activation of proin-
fl ammatory cytokines and the greater degree of en-
largement of the thyroid, the more pronounced this 
activation. It should be noted that IL-1β is the only 
cytokine that can induce the expression of apoptosis 
receptor or Fas-antigene  on the cells of the thyroid 
gland which confi rms the role of this cytokine in the 
development of autoimmune reactions [9]. TNF- α is 
Fas-ligand, which means that it has some properties 
of apoptogenic cytokine [10]. Thus, TNF-α and IL-
1β modulate the function and proliferation of thyroid 
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follicular cells. Together with gamma interferon, 
proinfl ammatory cytokines are involved in the regu-
lation of production of autoantibodies, they stimulate 
the proliferation of antigen specifi c  T- and B-lymp-
hocytes which produce clones to different antigenic 
epitopes and stimulate the synthesis of glycosamino-
glycans in retroorbital fi broblasts and modulate the 
expression of adhesion molecules and histocompati-
bility antigens (HCA ) of the 2nd class on the surface 
of the follicular cells, which can lead to a disorder in 
antigen recognition and to a start of the thyroid auto-
immune processes. 

Thus, the study of some indices of the  cytokine  
system in  AIT onset shows that in addition to dys-
regulation of proliferative processes and differentia-
tion of immune cells, an activation of thyroid tissue 
infl ammation occurs. Imbalance between pro-infl am-
matory (TNF-α, IL-1β, IL-6) and anti-infl ammatory 
cytokines (IL-4) leads to an increase of triggers and 
the development of hypertrophic pro cesses in the 
thyroid gland. One of the mechanisms of its develop-
ment is a discrepancy between the infl ammation and 
the ability of the phagocytic system as well as endo-
toxin tolerance of monocytes [11]. 

Together with hormones and neurotransmitters, 
cytokines are the basis of chemical signaling by whi-
ch, in multicellular organisms, morphogenesis and 
tissue regeneration are regulated [12]. Signifi cant 
activation of proinfl ammatory cytokines in AIT lea-
ds to activation of phagocytes, their migration to the 
thyroid gland to a release of infl ammatory mediators - 
derivatives of lipids, of prostoglandin E2, thromboxa-
nes and platelet activity factor and to the synthesis of 
glycoproteins adhesion as well as to the activation of 
T- and B-lymphocytes [13]. 

Some reduction of IL-4 in the blood of patients 
with autoimmune thyroiditis shows the tensity in  
compensatory mechanisms caused by the immune 
system. Since IL-4 enhances eosinophilia, accumu-
lation of mast cells, secretion of immunoglobulin G, 
starts the synthesis of immunoglobulin E by activated 
B-lymphocytes, stimulates the population of cytoto-
xic T lymphocytes. The activation of IL-4 inhibits the 
release of infl ammatory cytokines and prostaglandins 
from activated monocytes and interferon-gamma pro-
duction [12,13]. 

However, we must take into account that the de-
velopment of autoimmune processes in the  thyroid 
gland is not only possible as a result of increased cell 
proliferation, but also due to a disorder in the mecha-
nisms of its programmed death - apoptosis, in which 
cytokines play an important role. It is quite possible 
that inhibition of apoptosis occurs as early as at the 
time of the beginning of the production of antibodies 

to thyroid tissue and still more in precancerous and 
cancerous conditions. Derangement of the ratio of 
proliferation and apoptosis reg ulating normal cellular 
homeostasis can lead to uncontrolled cell proliferati-
on in the thyroid gland.

Conclusions
1. In autoimmune thyroid diseases a signifi cantly 

increased production of proinfl ammatory cytokines 
in peripheral blood cells can be observed.

2. The degree of activation of proinfl ammatory 
cytokines corresponds to the degree of the thyroid 
gland enlargement.
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