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Fig 1. Map of Serbia. The shaded fields represent the  
capital (Belgrade) from which patient samples were collected, 

as well as the areas more exposed to toxic metals.

Hashimoto’s thyroiditis (HT) is the most prevalent 
autoimmune disorder of the thyroid gland [1]. As a re-
sult of the continuous deterioration of the gland caused 
by HT, more than 90% of patients develop thyroid insuf-
ficiency and hypothyroidism [2]. It has been noted that 
genetic and/or environmental factors play an important 
role in the etiology of HT [3]. The most prevalent envi-
ronmental and hazardous risk factors that were linked 
to the pathogenesis of HT include Se deficit, pollutants, 
and irradiation [4]. 

The focus of this research was to determine which 
trace elements could have a role in the pathophysiol-
ogy of HT. In this regard, the essential trace elements 
for thyroid homeostasis (Mn, Cu, Zn, Se) and the main 
hazardous toxic trace elements (Ni, As, Pb, Cd, U) were 
analyzed by inductively coupled plasma-mass spec-
trometry (ICP-MS) in the thyroid tissue, blood, and 

urine samples of patients with diagnosed HT. Control 
samples of blood and urine were collected from healthy 
donors. Moreover, the effects of relevant parameters on 
element profiles were examined and addressed in terms 
of environmental concerns.

This investigation discovered a variation in the ele-
mental profile of HT and control samples. Thyroid tis-
sue and HT blood samples had significantly increased 
As and Pb levels. The obtained negative correlations 
between As and Pb and Se potentially indicates the an-
tagonistic influence of As and Pb on the extrusion of 
essential Se from the HT tissue. 

The absence of Se in HT could be further explained 
by the obtained lower levels of Se in blood and high-
er Se in urine samples. Importantly, the findings could 
provide the understanding of the as-yet unresolved mo-
lecular basis of HT, and also highlight the role of these 
elements on thyroid homeostasis.
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