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ABSTRACT

Background. Due to diversity of cancer, the functional role of galectin-3 is rather controversial; however, for many
types of neoplasms, the marker acts as a tumor growth promoter.

Aim. To perform a comparative analysis of galectin-3 levels in the blood serum of healthy individuals and patients
with benign, borderline, and malignant bone tumors divided into two age groups (under and over 18 years of age)
based on the main clinical and morphological characteristics of the disease and prognosis.

Materials and methods. The study included 201 patients with benign, borderline (giant cell tumors, locally
aggressive tumors), and malignant bone tumors and 31 healthy donors. The galectin-3 level was determined in the
blood serum before treatment with Human Galectin-3 ELISA kit (R&D, USA).

Results. The level of galectin-3 in the blood serum of patients with benign and malignant bone tumors was statis-
tically significantly higher than that in the control group of patients both under and over 18 years. In patients with
borderline bone tumors, a trend toward an increase in the galectin-3 concentration compared with the controls was
revealed. The ROC analysis for galectin-3 in patients with bone sarcomas showed that the area under the curve
(AUC) comprised 0.795 (p <0.0001) in the group of patients over 18 years and 0.868 (p = 0.0008) in the individuals
under 18 years. For malignant bone tumors in patients over 18 years, the sensitivity of this method was 71.3%, and
specificity was 71.43% (optimal cut-off level was 8.09 ng / ml; p < 0.0001), while in patients under 18 years, the
sensitivity of the method was 80%, and specificity was 90% (optimal cut-off level was 5.49 ng / ml; p < 0.001).
No significant associations between the serum galectin-3 level and the clinical and morphological characteristics
of bone neoplasms were found both in patients under and over 18 years of age. However, it could be noted that the
highest concentration of the marker was found in chordomas and at earlier stages of the disease. In patients over 18
years with chondrosarcoma and osteosarcoma, no correlation between the marker and the disease prognosis was
found.

Conclusion. An increase in the galectin-3 level in the blood serum was observed in all age groups of patients with
both benign and malignant bone tumors. However, the sensitivity and specificity of the method assessed by the
ROC analysis do not allow to apply this marker for the diagnosis of bone tumors.
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PE3IOME

BBenenue. BBI/IZ[y MHOI'OTPaAaHHOCTH OHKOJIOTHYECKUX 3a00JIeBaHUI (I)yHKL[I/IOHaJ'ILHaH PoJb rajeKTuHa-3 JocTa-
TOYHO IMMPOTHUBOPEUMBA, OAHAKO JJII MHOTHUX THUIIOB HOBOO6paBOBaHPII71 MapKeEp Urpact poJjib IIpoMOTOpa OIyxoJje-
BOTI'O pocra.

Hensb uccienoBaHus — CPAaBHUTEIBHBIN aHAIN3 yPOBHEH TaleKTHHA-3 B CBIBOPOTKE KPOBHU 3IOPOBBIX JTOHOPOB,
GOJIBHBIX JOOPOKaYeCTBEHHBIMH, IIOTPAHUIHBIMH H 37I0Ka4€CTBEHHBIMH HOBOOOPA30BaHMUSIMHU KOCTEH! B IBYX BO3-
PaCTHBIX IPyHIIaX A0 K cTapiue 18 JIeT ¢ y9eToM OCHOBHBIX KIMHHKO-MOP(OIOTHUECKHAX XapaKTepPUCTHK 3a0ore-
BaHMS U TIPOTHO3A.

Marepuajbl 1 MeTobl. B nccnenoBanne BkiaroueH 201 manueHt ¢ J0OpOKaueCTBEHHBIMH, TOTPaHUYHBIMU (TH-
TaHTOKJICTOYHBIE OIYXOJIH, «JIOKaJbHO arpecCUBHBIC» OIyXOJIH), 3J0Ka4E€CTBEHHBIMH HOBOOOPA30BAHHMSAMHU KO-
creid u 31 3m0poBEIit ToHOpP. KOHIIEHTpaluio rajgekTuHa-3 onpeaessuld B CHIBOPOTKE KPOBH 10 JIeueHHUs HabopaMu
PeaKTHBOB AJIst IPsIMOTO MMMyHO(epmenTHoro ananu3a Human Galectin-3 (R&D, CILIA).

Pe3yabTatsl. [TokasaHo, 4TO colepikaHUe TAICKTHHA-3 B CBIBOPOTKE KPOBU OOJBHBIX JOOPOKaueCTBEHHBIMU M
3JI0KQUECTBEHHBIMHU OITYyXOJISIMUA KOCTEH CTaTHCTUYECKH 3HAYMMO BBIIIE, YeM B KOHTPOJBHOW IpyIIe, Kak B BO3-
pacte 10, Tak u cTapuie 18 jer. Y manueHToB ¢ IMOrpaHUYHBIMU OIYXOJISIMU KOCTEil OTMeUeHa TeHJICHIUS K yBe-
JIMYCHUIO KOHIEHTPALMH TaJIeKTHHA-3 10 cpaBHEHHIO ¢ KoHTposieM. ROC-ananu3 11 rajgektiHa-3 y GOJIbHBIX
capKoMaMH KOCTeH Iokasal, 4to miomans nojg ROC-kpusoii cocrasmia 0,795 (p < 0,0001) B rpynre nanueHToB
B Bo3pacrte ctapiue 18 ner u 0,868 (p = 0,0008) B rpyre nanueHToB B Bo3pacte 10 18 jer. s 3m10kaueCTBeHHBIX
HOBOOOpa30BaHMii KOCTEHl y OOJBHBIX B BO3pacTe crapiie 18 JIeT 4yBCTBUTEIBHOCTh JAHHOTO METOJd COCTAaBH-
na 71,3%, cnemuduunocts 71,43% (moporoselii ypoeHs 8,09 ur/mi; p < 0,0001), a y manueHToB B BO3pacte
mtajme 18 jeT yyBCTBUTENBFHOCTH 3TOro MeTona cocrasmia 80%, cnenuduunocts 90% npu moporoBoM ypoBHe
5,49 ur/ma (p < 0,001). B 06erx BO3pacTHBIX Ipymnax HE HAWICHO 3HAYMMBIX acCOIUAIMN CONCPIKAHUS ChIBO-
POTOYHOTO TAIEKTHHA-3 ¢ KIMHUKO-MOP(OJIOrNUECKUMH XapaKTepUCTHKaMH HOBOOOPa30BaHUH KOCTEH, OJTHAKO
CllelyeT OTMETHTb, YTO HauOOJIbIIIasi KOHIEHTPALMs MapKepa oOHapy KeHa IIPH XOpJoMax U Ha 0oJiee paHHHX CTa-
IUsX 3a0osieBaHus. Y GOJIBHBIX XOHIPOCAPKOMOI U OCTe0capKoMOii cTapuie 18 JieT He BBISBICHO CBSI3H MapKepa
C IPOTHO30M 3200JICBaHMSI.

3akmouenue. [loBsimeHue COACpIKaHUA rajleKTiHa-3 B CBIBOPOTKE KPOBH HaGHIOHaJ'IOCB BO BCEX BO3PACTHBIX
rpynrax nmaiqueHTOB Kak € IIO6pOKa‘16CTBeHHBIMI/I, TakK " 3]I0Ka4YCCTBCHHBIMH HOB006p330BaHI/IHMI/I KOCTefI, OJTHAKO
YYBCTBUTCIBHOCTb U CHGHI/Iq)I/I‘IHOCTI: TECTa 110 JaHHBIM ROC-ananu3za HCIOCTAaTOYHBI AJId UCIIOJIB30BaHUA TaHHO-
T'0 Mapkepa AJjid IMarHOCTUKH onyxoneﬁ KOCTEH.
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Hcrounuk ¢puHAHCHPOBAHHUA. ABTOPHI 3asBIIIOT 00 OTCYTCTBHM (\MHAHCHPOBAHUS IIPH NPOBEICHHH HUCCIENO0-

BaHUA.

CooTBeTcTBHE NPUHIMIIAM 3THKH. Bce manueHTs! noamucanrt HHOOPMUPOBAHHOE COTIacHe Ha y4acTHUE B HC-
cienoBanuu. MccnenoBanue oqo0peHo JTOKaNbHBIM 3THUeckuM komutetoM HMMULL onkonorun um. H.H. brnoxu-

Ha, mpoTokoa Ne 5 ot 02.10.2022 .

Jns unrupoBanus: Kymummackuit H.E., KosaneBa O.B., Ilpumen I1.JI., 3p16una H.H., IOpummy B., Ande-
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XOJIAMH KOcTel. Bronnemens cubupckoi meduyunst. 2023;22(2):68—77. https://doi.org/10.20538/1682-0363-2023-
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INTRODUCTION

Galectins are a group of galactoside-binding lec-
tins that play specific roles both intra- and extracel-
lularly. They trigger cytokine secretion and cellular
migration, proliferation, and apoptosis. Extracellular-
ly, galectins facilitate cell — cell interactions and inter-
action of cells with the extracellular matrix. Galectins
bind with glycans (oligosaccharides) on the intracel-
lular membrane surface, participating in ligation of
macromolecules and formation of signaling pathways.
Diverse functions of galectins have sparked the inter-
est of researchers in unveiling their role in the patho-
genesis of various diseases and pathologies.

Out of 15 galectins currently known, galectin-3 at-
tracts special interest of researchers due to its involve-
ment in tissue fibrosis and its potential application as a
marker for cardiac failure. Galectin-3 has been found
to be involved in various pathological processes, in-
cluding inflammation [2], fibrosis, as well as cardiac
[3, 4] and kidney [5] diseases, diabetes mellitus [6],
viral infections [7], autoimmune [8] and neurodegen-
erative [9] diseases, and cancer [10].

The functional role of galectin-3 in the context of
cancers is rather controversial, owing to their diversi-
ty. On the one hand, galectin-3 plays a role as a tumor
growth promoter for many types of neoplasms. An
increase in the expression of this protein is associated
with proliferation and invasion of pancreatic cancer
cells [11]. Galectin-3 expression, both at the mRNA
and protein level, is increased in malignant liver tu-
mors compared to normal tissues [12]. Overexpres-
sion of galectin-3 is also observed in diffuse large
B-cell lymphoma and is associated with an advanced
stage and a worse prognosis of this disease [13]. In-

creased galectin-3 expression correlates with an un-
favorable prognosis in patients with nasopharyngeal
carcinoma [14] and colorectal cancer [15]. Increased
galectin-3 expression was also found in gastric tu-
mors [16], and its overexpression and nuclear local-
ization were associated with peritoneal dissemination
of such tumors [17]. Galectin-3 overexpression led
to the intensification of motility and invasion of lung
cancer cells [18].

On the other hand, in some tumor types, galectin-3
may function as a tumor suppressor. Thus, a decrease in
its expression is associated with a more malignant phe-
notype of breast and endometrial cancer [19]. For pros-
tate cancer, a gradient decrease in galectin-3 expression
from normal and conventionally normal tissue to tumor
one was observed [20]. Suppression of the expression of
this protein by siRNA reduced the migratory, invasive,
and colony-forming ability of prostate cancer cells [21].

Although galectin-3 expression has been studied
in the majority of solid tumors, its functional role in
bone neoplasms is still unknown. An increased lev-
el of galectin-3 in the blood serum of osteosarcoma
patients was reported, and its expression in the tu-
mor was higher than in adjacent healthy tissues and
correlated with disease stage and metastasis. The au-
thors suggest that in the future, galectin-3 might be-
come a prognostic marker for osteosarcoma [22]. It
was shown that suppression of galectin-3 expression
in osteosarcoma cells in vitro led to a decline in their
metastatic potential [23]. Some authors suggest that
galectin-3 may serve as a marker for the differential
diagnosis of chordomas and myxoid chondrosarco-
mas. No data are available on the association between
the levels of tissue and soluble forms of galectin-3 for
other types of bone tumors.
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The aim of this study was to perform a compara-
tive analysis of galectin-3 levels in the blood serum of
healthy individuals and patients with benign, border-
line, and malignant bone tumors, taking into consid-
eration the clinical and pathological characteristics of
the disease and its prognosis.

MATERIALS AND METHODS

The study involved 201 patients with benign, bor-
derline, and malignant bone tumors, 36 of whom were
under 18 years old. The control group comprised 31
healthy individuals, 10 of whom were under 18 years
old. All procedures involving patients and healthy in-
dividuals performed in the study complied with the
standards of the Ethics Committee at N.N. Blokhin
National Medical Research Center of Oncology and
the Declaration of Helsinki adopted in 1964 and its
further amendments or comparable ethical norms.
Each study participant signed an informed consent
to participate in the study. All patients underwent an
examination and treatment at N.N. Blokhin National
Medical Research Center of Oncology. The clinical
and radiological diagnosis of the neoplasm was con-
firmed by the morphological examination according
to the WHO histologic classification of bone tumors
(2020). The main characteristics of the control and
bone tumor groups are presented in Table 1-3.

Table 1
Number of patients in the study groups
Age under Age over
Study groups 18 years 18 years
Control 10 (32.3%) 21 (67.7%)

Benign bone tumors (BBT)
Borderline bone tumors (BIBT)
Malignant bone tumors (MBT)

11 (26.2%) 31 (73.8%)
19 (100%)

115 (82.1%)

25 (17.9%)
Table 2

Characteristics of the bone tumor patients aged over
18 years old, n (%)

Parameter Value
Age, years, Me (0,—0..) 48 (34-57)
Sex:
male; 61 (53.1%)
female 54 (46.9%)
Histologic tumor type:
osteosarcoma; 35 (30.5%)
chondrosarcoma; 69 (60.0%)
chordoma; 6 (5.3%)
Ewing sarcoma 5 (4.2%)
Stage:
I 37 (32.2%)
1I; 66 (57.4%)
-1V 12 (10.4%)
Grade:
G1-G2; 64 (61.6%)
G3 40 (38.4%)

Table 2 (continued)

Parameter Value
Tumor size (T):
T1; 24 (20.9%)
T2; 84 (73.1%)
T3-T4 7 (6.0%)
Nodal status:
NO; 111 (96.6%)
N1 4(3.4)
Distant metastasis (M):
MO 110 (95.7%)
M1 5(4.3%)
Type of the bone:
spongy / flat 54 (47.0%)
tubular 61 (53.0%)
Localization:
upper limb; 21 (18.3%)
thoracic cage / vertebral column; 9 (7.7%)
pelvis; 42 (36.6%)
lower limb 43 (37.4%)

Characteristics of the bone tumor patients aged under
18 years old, n (%)

Table 3

Parameter Value
Age, years, Me (0,-0.) 12 (9-15)
Sex:
male; 12 (48%)
female 13 (52%)
Histologic tumor type:
osteosarcoma; 17 (68%)
chondrosarcoma; 1 (28%)
Ewing sarcoma 7 (4%)
Stage:
I; -
1L 21 (84%)
n-1v 4 (16%)
Grade:
G1-G2; 1 (32%)
G3 17 (68%)
Tumor size (T):
T1, -
T2; 24 (96%)
T3-T4 1 (4%)
Nodal status:
NO; 25 (100%)
N1 -
Distant metastasis (M):
MO 21 (84%)
M1 4 (16%)
Type of the bone:
spongy / flat 2 (8%)
tubular 23 (92%)
Localization:
upper limb; —
thoracic cage / vertebral column; 2 (8%)
pelvis; 1 (4%)
lower limb 22 (88%)
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The galectin-3 concentration was measured in pre-
treatment blood serum using the Human Galectin-3
ELISA kit (R&D, USA) in accordance with the manu-
facturer’s guidelines and expressed in nanograms (ng)
per 1 ml of serum.

The data were analyzed using GraphPad Prism
9.4. The nonparametric Mann — Whitney and Krus-
kal — Wallis tests were used to compare independent
groups. Overall survival was assessed using the Ka-
plan — Meier method, and the statistical significance
of differences between the curves was evaluated using

the log rank test. The differences were considered sta-
tistically significant at p < 0.05.

RESULTS

We analyzed the levels of galectin-3 in both the
control group and patients with different types of bone
tumors. The median serum content of galectin-3 in
healthy donors who were over 18 years of age was 6.48
ng / ml, which was significantly lower than in patients
with malignant bone tumors within the corresponding
age group (10.18 ng / ml; p < 0.0001) (Table 4).

Table 4

Galectin-3 level in patients with bone tumors based on age, ng / ml, Me (0,-0.)

Parameter Age > 18 years

p Age < 18 years p

Control !

6.48 (3.32-8.49)

- 4.15 (3.93-5.23) -

Benign bone tumors ?

8.72 (6.53-11.45)

0.035 (1vs2) 7.85 (6.69-12.75) 0.001 (1vs2)

Borderline bone tumors?

8.88 (6.19-10.88)

0.077 (1vs3) - -

Malignant bone tumors*

10.18 (7.52-12.55)

The content of galectin-3 in the blood serum of pa-
tients with benign and malignant tumors was statisti-
cally significantly higher than that in the control group
both in adult patients (over 18 years old) and in patients
of the younger age group (under 18 years old) (Table
4). For borderline tumors diagnosed only in adult pa-

N Galectin-3 {over 18 years) Galectin-3 {under 18 years)
<0.0001
00022
‘ [
0.0345 00011
70 70 .
E . E
P54 . D 15 :
= b - c L
T % 10 -
otee oo " :"
g i .l::. ::' ‘E « IT L
| I f §°51= - =

a

<0.0001 (Ivsd) 722 (5.92-11.35) 0.002 (1vs4)

tients, a trend toward an increase in the galectin-3 level
was also noted, compared to the control group.

The information value of a galectin-3 level as a di-
agnostic method was analyzed by evaluating its sensi-
tivity and specificity by the ROC analysis. The results
are shown in Fig. 1.

Galectin-3 {over 18 years}) Galectin-3 (under 18 years)
100 - I 100 -
r ) |
B0 r a BO
€ 0l gl
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. Specificily%

Fig. 1. Serum galectin-3 level in patients with benign, borderline, and malignant bone tumors as well as in healthy donors with
regard to age: a — comparative analysis, b — ROC analysis of the diagnostic value (AUC 0.795 (p < 0.0001) in the group of patients
over 18 years old and AUC 0.868 (p = 0.0008) in the group of patients under 18 years old)

For malignant bone tumors in patients over 18
years of age, the sensitivity was 71.3%, and specificity
was 71.4% (the optimal cut-off level was 8.09 ng / ml;
p < 0.0001), while in patients under 18 years old,
the sensitivity of the method was 80%, and specific-
ity was 90% (optimal cut-off level was 5.49 ng / ml;
p<0.001).

Next, we analyzed serum galectin-3 levels accord-
ing to the main clinical and morphological character-
istics of the disease for patients over 18 years of age
(Table 5).

No significant associations between serum galec-
tin-3 levels and clinical or morphological charac-
teristics of bone neoplasms were found in the age

72 BionneTteHb cMbUpckon MegmumHbl. 2023; 22 (2): 68-77



Original articles

group of individuals over 18 years old. However, it
should be noted that the highest levels of galectin-3
were detected in chordomas and at earlier stages of
the disease.

At the next stage of the study, we analyzed galec-

Table 6

Serum content of galectin-3 in patients with malignant bone
tumors under the age of 18 years depending on the clinical
and morphological characteristics of the disease

Galectin-3, ng / ml

Characteristic
tin-3 levels in the blood serum of patients under Me 0,055 P
18 years of age, depending on the main clinical and Age:

. .. . <12 7.07 6.13-9.53
morphological characteristics of the disease (Table 6). ~12 967 | 4.89-15.1 0.42
No significant associations were found between the Sex:
main clinical and morphological characteristics of the male; 9.81 | 6.85-12.57 0.12
disease and galectin-3 levels in the group of patients female 654 | 485-8.67
under 18 years old, as well as in the group of patients Histologic tumor type:

18 1d (Table 5. 6 osteosarcoma (1) 8.38 6.06-12.32 >0.99 (1vs2)
over years o ( aple o, ) chondrosarcoma (2) 8.66 - 0.65 (1vs3)
Table 5 Ewing sarcoma (3) 6.99 4.76-7.81 >0.99 (2vs3)
Y A . . Stage:
Serum level of galectin-3 in patients with malignant bone 1(1) B B
tumors aged over 18 years depending on the clinical Q) 6.99 532_11.24
and morphological characteristics of the disease M1V (3) 9:92 8:0271 319 4 >0.15 (2vs3)
Galectin-3, ng / ml -
Parameter Grade:
Me Q25_Q75 P
Age: -G1-G2 411 - -
—<48; 9.15 6.66-11.6 | 0.084 -G3 7.52 6.2-11.44
—>=48 10.66 8.2-13.65 Tumor size (T):
Sex: TI;
— male; 921 | 7.12-11.68 | 0.106 T2; 7.15 | 8.81-11.44 -
— female 10.93 | 7.95-13.73 T3-T4 7.81 -
Histologic tumor type: 1 ]
— osteosarcoma (1); 10,18 | 7.00-11.81 | oo Nodal status:
_ chondrosarcoma (2); 95 | 7.49-1234 | oo N‘l)’ 722 | 5.92-1135
— chordoma (3); 147 | 11.64-14.62 N - - -
Ewing sarcoma (4) 9.09 5.88-14.32
Stage: Digtant metastasis (M):
I 10.76 | 7.99-13.34 M _
. - ~0.99 M 6.99 | 532-11.24 0.15
II; 9.84 | 6.99-11.75 992 | 8.02-13.94
M-IV 8.99 6.51-12.36 Type of the bone:
Grade: spongy / flat 6.76 5.7-7.81 0.60
—G2: tubul 722 | 6.13-11.52 :
g; G2; 1025 | 81321252 | 0% wovar
943 | 6.04-11.57 Localliat’g?l)
; . upper lim - -
Tumor size (T): thoracic cage / verte- 592 5.7-6.13 >0.99 (2vs3)
T1; 10.16 | 6.67-14.34
’ >0.99 bral column (2)
T2; 1025 | 8.03-12.19 ;
T3.T4 3.05 4.74-12.41 pelvis (3) 7.81 - >0.58 (2vs4)
' : : lower limb (4) 7.80 | 6.04-11.87 | >0.99 (3vs4)

Nodal status:

NO; 0.51
N1 10.31 | 7.74-12.55

7.64 4.52-14.5

Distant metastasis (M):

Mo 10.25 | 7.51-12.55 0.96

Ml 9.28 7.36-13.69

Type of the bone:

spongy / flat 10.67 | 8.18-12.75 0.28
tubular 9.46 6.69-12.31
E;;:i‘ﬁ:t‘)’f“ 869 | 4.87-12.57

thoracic cage / vertebral column; 10.17-| 8.85-15.12 >0.99
pelvis; 10.68 | 7.35-12.59

lower limb

10.31 | 8.05-12.36

At the final stage of the study, we assessed the
prognostic value of the galectin-3 level in the groups
of patients aged over 18 years old with the most com-
mon malignant bone neoplasms, which were osteosar-
coma and chondrosarcoma (Fig. 2).

The presented data show that the serum levels of
galectin-3 are not a significant prognostic factor in
bone sarcomas for the general group of patients with
malignant bone neoplasms, as well as for two experi-
mental groups with bone-forming (osteosarcoma) and
cartilage-forming (chondrosarcoma) tumors, respec-
tively.
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Fig. 2. Prognostic value of the galectin-3 level in three groups: in the general group of patients with malignant bone tumors, in
osteosarcoma patients, and in chondrosarcoma patients over 18 years old.

DISCUSSION

A comparative study was conducted to analyze the
levels of galectin-3 in the blood serum of patients with
benign, borderline, and malignant bone tumors of var-
ious histologic types and healthy donors in the con-
trol group. The analysis of the data obtained revealed
a statistically significant increase in the serum levels
of galectin-3 in the majority of patients with bone tu-
mors. It is worth noting that this increase was noted in
both age groups (under 18 and over 18 years old) for
both benign and malignant bone tumors.

However, the ROC analysis indicated that the sen-
sitivity and specificity of the method were insufficient
to use this marker for the diagnosis of bone tumors.
Similar findings have been reported in the literature
for other types of solid tumors [24], which suggest
high sensitivity but low specificity of this biochemical
diagnostic method.

In our study, we observed a trend toward an in-
crease in the galectin-3 levels in patients over 18 years
old with chordoma, while no significant differences in
the galectin-3 levels were observed in other histolog-
ic types of bone tumors. In the group of patients un-
der 18 years old, the lowest content of galectin-3 was
detected in Ewing sarcoma, that contradicts the data
on tissue expression of this protein, which suggests
significantly higher expression of galectin-3 in Ewing
sarcomas than in osteosarcomas in children [25].

Regarding the association between the galectin-3
level and other clinical and morphological character-
istics of the disease, no significant regularities were
found in the age group over 18 years old. In the group
of patients under 18 years old, we observed a trend
toward a rise in the galectin-3 levels in cases with
unfavorable clinical characteristics such as advanced

stage, presence of metastases, and low grade of tumor
differentiation.

However, we did not find any significant prognos-
tic value of serum galectin-3 levels both in the general
group of malignant bone tumors and in primary histo-
logic types of bone sarcomas (osteosarcoma and chon-
drosarcoma). It is worth noting that the prognostic val-
ue of galectin-3 is ambiguous in many tumor types,
including colorectal cancer, where high levels of this
protein are associated with an unfavorable prognosis
[26], whereas the opposite results were reported for
breast and stomach cancers [27]. Therefore, the sig-
nificance of galectin-3 in bone tumors requires further
investigation.

CONCLUSION

Currently, among the 15 known galectins, galec-
tin-3 attracts the greatest interest of researchers due
to its involvement in many pathological processes, in-
cluding cancer. However, its functional role in malig-
nant tumors is diverse and rather contradictory. On the
one hand, it acts as a promoter of tumor growth, and
on the other hand, it can function as a tumor suppres-
sor. Our data demonstrated a significant increase in
the serum galectin-3 level in patients with benign and
malignant bone tumors in comparison to the control
group, both in adult patients (over 18 years old) and
in younger patients (under 18 years old). Although
the diagnostic value of the marker in these two groups
was significantly different from the controls according
to the ROC analysis, the sensitivity and specificity of
galectin-3 alone in patients with bone sarcomas aged
< 18 years old was 80% and 90%, respectively (the
optimal cut-off level in the controls was 5.49 ng / ml;
p = 0.001). It may potentially be used as a marker in
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the diagnosis of bone sarcomas in a bigger sample in
the future.

However, the serum levels of galectin-3 did not
differ between patients with benign, borderline, and
malignant bone tumors. In addition, the highest levels
of galectin-3 were detected in the serum of chordoma
patients and at earlier stages of the disease. We did
not observe any significant associations of galectin-3
with the main clinical and morphological characteris-
tics of malignant tumors both in the group of patients
under 18 years old and in the group of patients over
18 years old.

According to the literature, the prognostic value of
galectin-3 in many tumor types is also ambiguous. In
this study, the serum galectin-3 level was not a signif-
icant prognostic factor in the general group of patients
with malignant bone tumors, as well as in the two
most commonly revealed bone-forming (osteosarco-
ma) and cartilage-forming (chondrosarcoma) bone tu-
mors, respectively. It should be noted that at this stage
of research, the use of serum galectin-3 as a diagnostic
marker of bone tumors has not been fully determined
and requires further research.
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