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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Galectin-3, a β-galactoside-binding lectin, 

is involved in fibrosis, inflammation, and carcinogenesis, 
and has been proposed as a biomarker in thyroid 
diseases. This study evaluated serum Galectin-3 levels in 
patients with hypothyroidism and hyperthyroidism and 
explored its association with thyroid function parameters. 
Materials and Methods: A cross-sectional analytical study 
was conducted on 96 participants categorized into three groups: 
hypothyroid (n=34), hyperthyroid (n=36), and euthyroid controls 
(n=26). Serum Galectin-3, TSH, and FT4 levels were measured 
using ELISA and standard biochemical methods. Data were 
analysed using SPSS software. ANOVA, t-tests, and Pearson 
correlation were applied to assess statistical significance and 
associations.

Results: Mean serum Galectin-3 levels were significantly 
higher in both hypothyroid and hyperthyroid patients compared 
with euthyroid controls (p < 0.01). However, no statistically 
significant difference was observed between the hyperthyroid 
and hypothyroid groups. Pearson correlation analysis 
demonstrated a significant negative correlation between FT4 
and TSH (r = −0.428, p < 0.01), while no significant correlations 
were identified between Galectin-3 and FT4, TSH, or age. 
Chi-square analysis showed a significant association between 
thyroid disease category and Galectin-3 level groups (p = 0.047). 
Conclusion: Elevated Galectin-3 levels are associated with 
thyroid dysfunction in general but do not distinguish between 
hyperthyroidism and hypothyroidism. Therefore, Galectin-3 
may reflect underlying inflammatory or fibrotic activity rather 
than serve as a differential diagnostic biomarker between 
thyroid functional states.

Key words. ELISA, Galectin-3, hyperthyroidism, 
hypothyroidism.
Introduction.

Hypothyroidism and hyperthyroidism are prevalent thyroid 
disorders that disrupt metabolic processes due to imbalances 
in thyroid hormone production [1,2]. Hypothyroidism, 
characterized by insufficient hormone production, leads to 
a slowdown in bodily functions [2], while hyperthyroidism, 
marked by excessive hormone production, accelerates metabolic 
activities [1]. Both conditions can significantly impact overall 
health and require appropriate medical management.

Galectin-3 is a β-galactoside-binding lectin involved in various 
biological processes, including cell proliferation, apoptosis, 
and immune responses. Its role in thyroid pathophysiology, 
particularly in autoimmune thyroid diseases and neoplasms, has 
garnered significant research interest [3].

A study by Ates et al. evaluated serum Galectin-3 
concentrations in 46 patients with hypothyroidism compared to 

37 healthy controls. The results indicated significantly elevated 
Galectin-3 levels in hypothyroid patients (median 2.89 ng/
mL) versus controls (median 1.95 ng/mL, p = .001). Moreover, 
positive correlations were observed between Galectin-3 and 
TSH, anti-thyroglobulin, and triglyceride levels, while negative 
correlations existed with free T3 and free T4 levels. These 
findings suggest that increased Galectin-3 may contribute to 
thyroid gland hyperplasia and associated metabolic disturbances 
in hypothyroidism [4]. 

While direct studies on Galectin-3 levels in hyperthyroid 
patients are limited, its role in autoimmune thyroid diseases 
like Graves' disease has been explored. Elevated Galectin-3 
levels have been associated with inflammatory processes in the 
thyroid, potentially influencing disease progression and severity. 
However, more targeted research is necessary to elucidate its 
specific role in hyperthyroid conditions [5].

Beyond functional thyroid disorders, Galectin-3 has been 
extensively studied in thyroid neoplasms. 

Its overexpression is noted in malignant thyroid tissues, 
particularly papillary thyroid carcinoma (PTC). A meta-analysis 
demonstrated that Galectin-3 is a highly sensitive marker for 
PTC diagnosis, with higher expression rates in patients with 
lymph node metastasis, indicating its potential prognostic value 
[6]. 

Additionally, combining Galectin-3 with other markers like 
cytokeratin 19 (CK-19) and Hector Battifora mesothelial cell-1 
(HBME-1) enhances diagnostic accuracy. For instance, a meta-
analysis reported that Galectin-3 had a pooled sensitivity of 
84.2% and specificity of 83.3% for PTC diagnosis, with an area 
under the curve (AUC) of 0.9128, indicating high diagnostic 
performance [5]. 

Galectin-3 emerges as a significant biomarker in thyroid 
pathology. Its elevated levels in hypothyroidism and potential 
involvement in hyperthyroid conditions underscore its relevance 
in autoimmune thyroid diseases. Furthermore, its diagnostic 
and prognostic utility in thyroid neoplasms, especially PTC, 
highlights its broader clinical significance. Future research 
should focus on longitudinal studies to validate these findings 
and explore therapeutic implications.

This study aimed to evaluate the association between 
Galectin-3 levels and thyroid function (TSH and free T4) in 
patients with hypothyroidism and hyperthyroidism and explore 
the potential of Galectin-3 as a biomarker for differentiating 
between hypothyroidism and hyperthyroidism.
Materials and Methods.

This cross-sectional case–control study was conducted at 
Thumbay Hospital, Ajman, UAE, between January and June 
2025 to evaluate the association between serum galectin-3 
levels and thyroid function in patients with hypothyroidism and 
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hyperthyroidism. A total of 96 adults aged 19–65 years were 
enrolled and subclassified into three groups: healthy controls 
(n = 26), patients with overt hypothyroidism (n = 34), and 
patients with overt hyperthyroidism (n = 36). Hypothyroidism 
was defined by elevated thyroid-stimulating hormone (TSH > 
5.6 mIU/L) with reduced free thyroxine (FT4 < 9.01 pmol/L), 
while hyperthyroidism was defined by suppressed TSH (< 
0.34 mIU/L) with elevated FT4 (> 19.05 pmol/L). Participants 
with pregnancy, malignancy, chronic liver or kidney disease, 
autoimmune or systemic inflammatory disorders, previous 
thyroidectomy or radioactive iodine therapy, or medications 
affecting thyroid function or galectin-3 levels were excluded. 
Venous blood samples were collected into serum separator tubes, 
allowed to clot at room temperature, centrifuged at 4000 rpm for 
10 minutes, and sera were stored at −80 °C until analysis. Serum 
TSH and FT4 concentrations were measured using an automated 
Chemiluminescence immunoassay (CLIA) analyzer (Beckman 
Coulter DxI 800, Brea, CA, USA), with analytical ranges of 
0.006–33.80 mIU/L and 3.47–65.77 pmol/L, respectively, 
and intra- and inter-assay coefficients of variation below 9%. 
Serum galectin-3 levels were quantified using a commercially 
available enzyme-linked immunosorbent assay (ELISA) kit 
(Human Galectin-3 ELISA, eBioscience, Franklin Lakes, NJ, 
USA), with an analytical range of 0.47–30 ng/mL, a detection 
limit of 0.29 ng/mL, and intra- and inter-assay coefficients of 
variation below 12% and 10%, respectively. Statistical analysis 
was performed using one-way ANOVA, independent samples 
t-tests, Pearson correlation, and Chi-square tests. Results were 
expressed as mean ± standard deviation, and a p-value < 0.05 
was considered statistically significant. Ethical approval was 
obtained from the Institutional Review Board of Gulf Medical 
University, and written informed consent was signed by all 
participants.
Results.

The study included 96 patients, categorised into three groups: 
36 patients in the Study group, indicating hyperthyroidism, 34 
patients in the hypothyroidism group, indicating hypothyroidism, 
and 26 patients in the control group, comprising all healthy 
individuals. All individuals recruited for the study were between 
the ages of 21 and 60. The two groups were age-matched 
(p-value = 0.166) and gender-matched (p-value = 0.281). 

Figure 1 illustrates the distribution of thyroid disease by gender. 
Among male participants, 25 (26.04%) had hyperthyroidism, 
19 (19.79%) had hypothyroidism, and 19 (19.79%) were in 
the normal control group. Among females, hypothyroidism 
was more common (15.63%), followed by hyperthyroidism 
(11.46%) and normal status (7.29%). This suggests a gender 
difference in disease prevalence, with males more frequently 
affected by hyperthyroidism and females by hypothyroidism.

The highest frequency of disease occurred in the 26–45-year 
age group, with 22 hyperthyroid (22.92%), 20 normal (20.83%), 
and 17 hypothyroid cases (17.71%). The second most affected 
group was aged 46–65 years. Minimal cases were observed in 
individuals under 25 or over 66 years. This distribution suggests 
thyroid disorders are most prevalent in early to mid-adulthood.

Figure 2 shows that the majority of hyperthyroid patients (35 
out of 36; 97.2%) exhibited elevated FT4 levels, falling into the 
high FT4 category, consistent with the expected biochemical 
profile of hyperthyroidism. In contrast, most hypothyroid 
patients (23 out of 34; 67.6%) had FT4 levels within the 
normal range, while 10 patients (29.4%) showed low FT4 
values, reflecting the variability often seen in hypothyroid 
states. Nearly all individuals in the control group (25 out of 
26; 96.2%) had FT4 levels within the normal range, indicating 
accurate classification. These distributions support the expected 
hormonal patterns across the groups, with elevated FT4 in 
hyperthyroidism, reduced FT4 in hypothyroidism, and stable 
normal FT4 values among controls.

Figure 3 illustrates that the majority of hypothyroid patients 
(29 out of 34; 85.3%) exhibited elevated TSH levels, while most 
hyperthyroid patients (31 out of 36; 86.1%) had suppressed 
TSH values, reflecting the typical hormonal profiles associated 
with these conditions. In the control group, TSH levels were 
predominantly within the normal range (24 out of 26; 92.3%), 
indicating appropriate classification. This strong alignment 
between clinical diagnosis and TSH levels reinforces the 
reliability of the group categorization used in this study. The 
clear bimodal distribution of TSH between hypothyroid and 
hyperthyroid patients highlights the continued diagnostic utility 
of TSH and supports the internal consistency and validity of the 
dataset.

Figure 4 illustrates the distribution of Galectin-3 levels (low, 
normal, high) by disease group. The majority of hyperthyroid 

Figure 1. Distribution of thyroid disease types by gender, age, disease status.



40

Figure 2. Bar chart showing the distribution of disease status by FT4, TSH, and Galectin-3 values.

Figure 3. Mean values of FT4, TSH, Galectin-3, and Age by Gender and Disease Type.



41

Figure 4. Scatter Plot Showing the Linear Relationship Between Galectin-3 and TSH Levels.

Table 1. Comparison between FT4, TSH, Galectin-3, and Age Across Thyroid Functional Groups (Normal, Hypothyroid, and Hyperthyroid).
Parameter Source Mean Square F-value Sig. (p-value)

FT4 Between Groups 2186.862 39.229 < 0.001 ***Within Groups 55.747

Age Between Groups 171.870 1.065 0.349Within Groups 161.358

TSH Between Groups 3565.466 44.290 < 0.001 ***Within Groups 80.502

Galectin-3 Between Groups 112.734 6.670 0.002 **Within Groups 16.903
- ***p < 0.001 = highly significant
- **p < 0.01 = significant

Table 2. Relationships Among FT4, TSH, Galectin-3, and Age.
FT4 Age TSH Galectin-3

FT4 1 0.027 -0.428** 0.042
Age 0.027 1 0.075 0.143
TSH -0.428** 0.075 0.07 0.02
Galectin-3 0.042 0.143 0.102 1
Note: p < 0.05 for the significant correlation between FT4 and TSH.
**. Correlation is significant at the 0.01 level (2-tailed).

Table 3. The association between Galectin-3 level groups and thyroid disease type.
Test Value df p-value
Pearson Chi-Square 9.660 4 0.047
Likelihood Ratio 10.052 4 0.040
Linear-by-Linear Association 4.758 1 0.029
P-value <0.005 indicates statistical significance.

(36.46%) and hypothyroid (35.42%) patients had high Galectin-3 
levels. In contrast, only 22.92% of normal individuals had 
high Galectin-3. This further supports the association between 
elevated Galectin-3 and thyroid dysfunction.

Table 1 displays the mean values of FT4, TSH, Galectin-3, and 
age among male and female patients with hyperthyroidism and 
hypothyroidism. The table shows that FT4 levels were elevated 
in hyperthyroid patients across both genders, while TSH levels 
were markedly increased in individuals with hypothyroidism. 

Galectin-3 levels appeared slightly higher in hyperthyroid 
patients, though overall variability was limited. Additionally, 
the age distribution showed minimal differences among the 
study groups.

To compare the means of FT4, TSH, Galectin-3, and Age 
across normal, hyperthyroid, and hypothyroid groups, one-way 
ANOVA was conducted (Table 2)

Statistical analysis revealed significant differences in FT4 
levels among the groups (p < 0.001), aligning with the expected 
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hormonal variations between hypothyroid and hyperthyroid 
states. TSH levels also differed significantly (p < 0.001), further 
supporting the validity of the diagnostic groupings. Additionally, 
Galectin-3 levels showed a statistically significant difference 
across the groups (p = 0.002), suggesting a possible association 
between Galectin-3 expression and thyroid dysfunction. In 
contrast, age did not exhibit a significant difference between 
groups (p = 0.349), indicating that age is unlikely to be a 
confounding factor in the observed biochemical patterns. The 
Tukey HSD test was applied to identify pairwise differences 
between the normal, hypothyroid, and hyperthyroid groups for 
FT4, TSH, and Galectin-3 levels (Table 3).

These results show that FT4 and TSH levels vary significantly 
across groups, as expected. Galectin-3 levels were markedly 
higher in both hyperthyroid and hypothyroid groups compared 
to normal, suggesting its potential role as a general biomarker 
for thyroid dysfunction. However, Galectin-3 levels did not 
significantly differ between hyperthyroid and hypothyroid 
patients. An independent samples t-test was performed 
to compare means between the normal and hyperthyroid 
groups for Age, FT4, TSH, and Galectin-3.FT4 levels were 
significantly higher in the hyperthyroid group compared with 
controls (control minus hyperthyroid mean difference = −11.32, 
p < 0.001), indicating markedly elevated FT4 concentrations in 
hyperthyroidism.

This analysis further supports the trend observed in previous 
tests. FT4 is significantly lower, and TSH is considerably higher 
in hypothyroid patients. Galectin-3 is also significantly elevated 
compared to the normal group, reinforcing its association with 
thyroid dysfunction. As with the comparison of hyperthyroidism, 
age differences between groups were not statistically significant.

Pearson correlation analysis demonstrated a significant 
negative correlation between FT4 and TSH (r = −0.428, p 
< 0.01), indicating physiological feedback regulation. No 
statistically significant correlations were identified between 
Galectin-3 and FT4, TSH, or age, which is consistent with the 
weak correlation coefficients observed.

To examine the association between Galectin-3 level 
groups (low, normal, high) and thyroid disease type (normal, 
hyperthyroid, hypothyroid), a chi-square test was conducted.

The chi-square test demonstrated a statistically significant 
association between disease type and Galectin-3 group (χ² 
= 9.660, p = 0.047), suggesting that thyroid disease status is 
related to Galectin-3 level. Most disease cases, particularly 
hyperthyroid and hypothyroid, were associated with high 
Galectin-3 levels. 

High Galectin-3 levels were prevalent across all study groups, 
with particularly high frequencies observed in hyperthyroid 
(97.2%; 35 out of 36) and hypothyroid patients (100%; 34 out 
of 34). Among euthyroid individuals, 84.6% (22 out of 26) also 
exhibited elevated Galectin-3 levels, while a small number had 
normal (3 patients) or low (1 patient) levels. Notably, none of the 
hypothyroid patients had Galectin-3 levels within the normal or 
low range. Overall, only 2 patients (2.1%) in the entire sample 
had low Galectin-3 levels, and just 3 patients (3.1%) fell within 
the normal range. These findings suggest a strong trend toward 
elevated Galectin-3 expression in both thyroid dysfunction and, 
to a lesser extent, in euthyroid individuals.

The average age of male participants was slightly lower 
than that of females. TSH and FT4 values were similar across 
genders, while Galectin-3 levels showed a small increase in 
females.

These summaries align with earlier inferential statistics. 
Hyperthyroid patients had the highest FT4 and lowest TSH 
levels, while hypothyroid patients had markedly elevated TSH. 
Both disease groups exhibited higher Galectin-3 concentrations 
compared to the normal group, reaffirming Galectin-3's potential 
role as a marker in thyroid dysfunction.

These detailed case summaries support the statistical 
findings and add context by showing consistent patterns across 
demographic and clinical variables.

A scatter plot with a fitted linear regression line was constructed 
to explore the relationship between Galectin-3 levels and TSH 
concentrations. As shown in Figure 4, the data reveal a positive 
linear association between the two variables. While most data 
points cluster around lower Galectin-3 and TSH values, a 
noticeable upward trend is evident. This suggests that increased 
Galectin-3 levels may be associated with elevated TSH, which 
supports the hypothesis that Galectin-3 plays a role in thyroid 
dysfunction, particularly in hypothyroid states where TSH is 
typically elevated. However, the presence of some variability 
implies that other regulatory mechanisms may also influence 
this relationship.
Discussion.

The present study investigated serum levels of free thyroxine 
(FT4), thyroid-stimulating hormone (TSH), and Galectin-3 in 
patients diagnosed with hyperthyroidism and hypothyroidism, 
with additional consideration of gender-related differences. The 
results revealed statistically significant differences in FT4 and 
TSH levels across the disease groups (p < 0.001), reaffirming 
well-established endocrine patterns associated with thyroid 
dysfunction. Specifically, patients with hyperthyroidism 
exhibited elevated FT4 levels due to increased thyroid hormone 
production, while those with hypothyroidism showed suppressed 
FT4 levels consistent with decreased thyroid gland activity. 
Conversely, TSH levels were markedly elevated in hypothyroid 
individuals as a compensatory response by the pituitary gland 
to low circulating thyroid hormone levels and significantly 
suppressed in hyperthyroid patients due to negative feedback 
from excessive hormone levels.

These hormonal profiles reflect the fundamental physiological 
mechanisms underlying thyroid regulation and serve as a 
validation of the diagnostic accuracy and classification used 
in this study. Furthermore, these findings are in line with 
previous research, such as that by Biondi and Cooper (2008), 
who detailed the biochemical and clinical features of thyroid 
dysfunction, and the clinical guidelines outlined by Garber et al. 
(2012), which emphasize the diagnostic role of TSH and FT4 
measurements in thyroid disease. The consistency of the current 
results with the broader literature supports the reliability of the 
data and supports the use of these biomarkers in the clinical 
evaluation and differentiation of thyroid disorders [7,8].

Importantly, Galectin-3 also demonstrated a statistically 
significant variation among the study groups (p = 0.002), 
highlighting its potential relevance in the context of thyroid 
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disease beyond malignancy. While Galectin-3 is most widely 
recognized as a diagnostic marker for thyroid carcinoma—
particularly in distinguishing malignant from benign thyroid 
nodules—it is increasingly being explored for its role in non-
neoplastic thyroid conditions. In this study, elevated Galectin-3 
levels were observed in both hyperthyroid and hypothyroid 
patients compared to the control group, suggesting that this 
protein may reflect broader pathological processes associated 
with thyroid dysfunction.

Galectin-3 is a multifunctional β-galactoside-binding lectin 
involved in a wide range of biological activities, including 
the regulation of cell proliferation, apoptosis inhibition, 
angiogenesis, tissue fibrosis, and immune system modulation. 
Its expression is known to increase in response to cellular stress 
and inflammation, which are common features in autoimmune 
thyroid diseases such as Hashimoto’s thyroiditis and Graves’ 
disease. The protein’s involvement in tissue remodelling and 
fibrosis also suggests a role in chronic thyroid inflammation 
and long-standing hormonal imbalance. Studies by Yang et 
al. (2008) and Liu et al. (2012) have further emphasized the 
role of Galectin-3 in inflammatory signalling pathways and its 
ability to influence the immune response, which may contribute 
to thyroid tissue alteration even in the absence of malignancy.

These findings support the hypothesis that Galectin-3 could 
serve not only as a marker for malignancy but also as a potential 
indicator of inflammatory or autoimmune activity in thyroid 
disorders. Therefore, its clinical application may extend into 
the diagnostic and prognostic assessment of benign thyroid 
dysfunction, meriting further investigation in future longitudinal 
and mechanistic studies [9,10]. 

The elevated Galectin-3 levels observed in both the 
hyperthyroid and hypothyroid groups—particularly with slightly 
higher values noted in hyperthyroid patients—may indicate 
the presence of underlying subclinical inflammatory activity 
or tissue remodeling processes within the thyroid gland. This 
finding is consistent with the emerging view that Galectin-3 is 
not only a marker of malignancy but also plays a broader role in 
the pathophysiology of benign thyroid disorders. Inflammatory 
processes, extracellular matrix remodelling, and fibrosis are 
common in autoimmune thyroid diseases such as Hashimoto’s 
thyroiditis and Graves’ disease, both of which can occur 
alongside hypothyroid and hyperthyroid states, respectively. 
Galectin-3’s known involvement in these biological processes—
especially its roles in promoting fibrosis, inhibiting apoptosis, 
and modulating immune responses—suggests that its elevated 
serum levels may reflect ongoing immune-mediated damage or 
repair mechanisms within thyroid tissue, even in the absence of 
neoplasia.

This interpretation is supported by prior research. Bartolazzi et 
al. (2001) demonstrated that Galectin-3 expression is frequently 
elevated in thyroid tissues undergoing pathological changes, 
including inflammation and fibrosis, regardless of malignant 
transformation. More recently, Kim et al. (2021) reported 
associations between Galectin-3 and the degree of fibrotic 
remodelling in autoimmune thyroiditis, proposing it as a possible 
marker of chronic tissue injury. Together, these studies suggest 
that Galectin-3 may serve as a sensitive indicator of subclinical 
thyroid damage or immune activity and could have diagnostic or 

prognostic value in monitoring disease progression or treatment 
response in thyroid dysfunction [11,12].

Interestingly, the analysis revealed no statistically significant 
difference in age among the study groups (p = 0.349), suggesting 
that age is not a confounding variable in the observed variations 
in serum Galectin-3, FT4, or TSH levels. This is a remarkable 
finding, as it implies that the changes in Galectin-3 levels are 
more likely attributable to thyroid functional status rather 
than to age-related physiological or metabolic alterations. 
Since aging is known to influence endocrine function and 
inflammatory markers in general, ruling out its effect in this 
context strengthens the association between Galectin-3 and 
thyroid dysfunction itself.

This observation supports the growing body of evidence that 
Galectin-3 is more than just a marker for thyroid malignancy. 
Traditionally recognized for its role in identifying thyroid 
carcinoma, Galectin-3 is now being explored as a potential 
biomarker in non-neoplastic thyroid conditions. The findings 
from this study contribute to that evolving perspective by 
showing that Galectin-3 levels are elevated even in functional 
thyroid disorders such as hyperthyroidism and hypothyroidism, 
independent of age. This raises the possibility that Galectin-3 
could serve as a supplementary tool in the clinical evaluation of 
thyroid disease, potentially aiding in the assessment of disease 
activity or severity alongside conventional thyroid function 
tests.

However, to fully establish Galectin-3’s clinical relevance 
in benign thyroid pathology, further research is warranted. 
Future studies should involve larger, more diverse cohorts and 
incorporate correlations with histopathological findings, thyroid 
imaging (such as ultrasound or scintigraphy), and clinical 
outcomes.

Such investigations could provide deeper insights into the 
pathophysiological mechanisms linking Galectin-3 to thyroid 
tissue changes and help define its role as a diagnostic or 
prognostic biomarker in routine clinical practice.
Limitations.

A key limitation of this study is the absence of thyroid 
autoantibody measurements, including anti-thyroid peroxidase 
(anti-TPO) and anti-thyroglobulin (anti-Tg) antibodies. Since 
Galectin-3 is closely associated with inflammatory and fibrotic 
processes, correlating Galectin-3 levels with antibody titers 
would have provided important insight into whether the observed 
elevation reflects autoimmune activity, tissue remodeling, or 
other non-immune mechanisms. Consequently, conclusions 
regarding the underlying pathophysiological pathways remain 
speculative and should be interpreted with caution. In addition, 
the cross-sectional design and relatively modest sample size 
limit causal inference and generalizability. Future longitudinal 
studies with larger cohorts, antibody profiling, and imaging 
or histopathological correlations are recommended to better 
clarify the clinical and mechanistic significance of Galectin-3 
in thyroid dysfunction.
Conclusion.

This study found that Galectin-3 levels were noticeably higher 
in both hypothyroid and hyperthyroid patients compared to 
healthy individuals, suggesting that this protein could be a 



44

useful marker for detecting thyroid dysfunction. Its consistent 
elevation across both disease types points to a broader role 
in thyroid pathology, possibly linked to inflammation or 
autoimmune activity that often accompanies these conditions.

While Galectin-3 has already been recognized for its role in 
cancer and heart disease, its potential use in thyroid disorders 
is a newer and exciting development. These findings add to 
growing evidence that Galectin-3 may support traditional 
thyroid tests, especially in cases where diagnosis is uncertain 
or when a deeper understanding of disease activity is needed.

That said, this was a cross-sectional study with a relatively 
small sample size, so more research is needed to confirm these 
results. Future studies should follow patients over time to see how 
Galectin-3 levels change with disease progression or treatment. 
It would also be valuable to explore the biological mechanisms 
behind Galectin-3’s involvement in thyroid disorders to better 
understand how it might be used in clinical practice.

In summary, Galectin-3 shows real promise as a diagnostic 
and possibly even a prognostic tool in managing thyroid disease. 
With further research, it could become a valuable part of how 
we understand and treat thyroid conditions.
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