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Graves' disease (GD) is an antibody-mediated autoimmune disease characterized
by diffuse goiter and hyperthyroidism [1]. Hyperthyroidism causes an acceleration of
basal metabolism and increases cellular oxygen utilization, which, in turn, increases
the formation of reactive oxygen species and disrupts the oxidant-antioxidant balance.

The dynamic SH-SS balance plays a crucial role in antioxidant defense,
detoxification, apoptosis, and regulation of enzyme activity, transcription, and cellular
signaling mechanisms [2]. Reactive oxygen species (ROS) are the main molecules that
cause oxidative damage when their content exceeds physiological levels [3]. Thiol
(SH) 1s an organic compound containing a sulfthydryl group that plays a crucial role in
preventing the formation of any oxidative stress in cells. Under the action of ROS, SH
groups in the environment are oxidized and converted into reversible disulfide (SS)
bonds. This conversion is considered a sign of radical-mediated protein oxidation [4].
The formed SS bond structures can be restored to the previous SH group, thus
maintaining the SH-SS balance [5].

Choi W et al., investigating markers of oxidative stress in tears of patients with
thyrotoxic ophthalmopathy (TO), found that the values of sulfhydryl SH-groups were
higher in patients with TO, which proves the role of oxidative stress in the development
of TO against the background of DTZ [6]. However, in the study of Agan V. et al., the
levels of sulfhydryl SH-groups in patients with Graves' disease were lower than in
controls [7]. Similar data were obtained in the work of Ademoglu E, et al. [§].

Goal. To investigate the features of oxidative stress in Graves' disease based on the
levels of sulthydryl SH-groups.

Materials and methods. The content of sulthydryl SH-groups, as indicators of
oxidative stress, was investigated in 85 patients with Graves' disease aged 3173 years
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(53.45 £ 2.37), who were undergoing treatment at the clinic of the State Institution
"IPEP named after V.Ya. Danylevskyi of the National Academy of Medical Sciences
of Ukraine". Patients were divided into groups depending on the presence of: 1. TO:
group 1 - patients with CG with TO (n=17) and group 2 - patients with CG without TO
(n=68); depending on gender - a group of men (n=31) and a group of women (n=54).
The control group consisted of 22 people without thyroid pathology aged 53.77 +£2.31
years.

The study of the content of sulthydryl SH groups was carried out by the
photometric method on the AIF Stat Fax apparatus using Ellman's reagent (5,5'-
dithiobis-(2-nitrobenzoic acid). Ellman's reagent or 5,5'-dithiobis-(2-nitrobenzoic acid)
(DTNB) is a chemical compound used for the quantitative analysis of thiol groups in a
sample. It is widely used in biochemistry to determine the content of cysteines in
proteins and peptides. The method was proposed by George L. Ellman in 1959 [9].

Statistical processing of the obtained data was carried out by methods of variational
statistics using the standard statistical calculation package Microsoft Excel and
Statistica 6.0. The probability of differences in mean values was determined by the
Student's t test. The difference was considered significant at P<0.05.

Results. When examining patients with CG, no significant difference in the content
of sulthydryl groups (SH-groups) was found between the group with CG (17.02 +0.24
nmol/mg) and the control group (17.08 £ 0.17 nmol/mg). When considering the groups
with and without TO, no significant difference was obtained (Table 1).

Table 1.
The effect of the presence of thyrotoxic ophthalmopathy on the level of sulthydryl
groups (SH-groups), nmol/mg in patients with Graves' disease

Group n SH-groups, nmol/mg P
GD + GO 17 17,48 £ 0,53 >0,05
GD without GO 68 17,13 £ 0,27 >0,05

Evaluating the oxidative stress index (sulthydryl groups (SH-groups)) from the
perspective of gender, we obtained significant differences both between subgroups of
men with CG and the control group, and between men and women with CG (Table 2).

Table 2.
Gender characteristics of the content of sulthydryl groups (SH-groups),
nmol/mg in Graves' disease

Group Men Women P
n M=Em n M=+m
GD 31 17,75+0,34! 54 16,88+0,27 <0,05
Control 6 19,23+0,27" 16 16,59+0,47 <0,001

Note: 'p<0,01;
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Conclusions.

1. In the group without autoimmune thyroid pathology, there are gender
differences due to a significant excess of the content of sulthydryl SH-groups in men
(p<0.001).

2. In men with Graves' disease, the content of sulthydryl SH-groups significantly
exceeds this indicator in women (p>0.05).

3. The presence of thyrotoxic ophthalmopathy on the background of Graves'
disease is not accompanied by significant differences in the content of sulthydryl SH-
groups.
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