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Thalassemia is the most prevalent form of inherited anemia 
throughout the world. It is estimated by the World Health 
Organization that approximately 60,000 babies are born 
with significant thalassemia each year. This study uncovers 
the role of LRP5 (rs4988321, rs3736228) and VEGF 
(rs699947) genetic variants as genetic modifiers affecting 
vascular and skeletal complications by examining their 
frequency and association in β-thalassemia patients. The 
T allele of LRP5 gene SNP rs3736228 was more prevalent 
in patients (66%) than controls (24%) and exhibited strong 
relationships under different genetic models, confirming its 
contribution to disturbed Wnt signalling and decreased bone 
homeostasis. Similarly, patients had a higher prevalence of 
the A allele of VEGF rs699947 (9%) as compared to that 
in controls (4%), indicating its role in vascular dysfunction 
especially iron overload and disease vulnerability. These 
results highlight the potential of VEGF and LRP5 gene 
polymorphisms as predictive biomarkers for skeletal and 
vascular problems associated with thalassemia.

Key words: β-thalassemia, Wnt signaling, bone homeosta-
sis, angiogenesis, iron overload, predictive biomarker.

ÃÅÍÅÒÈ×Í² Â²ÄÎÌÎÑÒ² ÏÐÎ β-ÒÀËÀÑÅÌ²Þ: 
ÇÂ’ßÇÎÊ ÏÎË²ÌÎÐÔ²ÇÌ²Â LRP5 
² VEGF Ç² ÑÊÅËÅÒÍÈÌÈ 
ÒÀ ÑÓÄÈÍÍÈÌÈ ÓÑÊËÀÄÍÅÍÍßÌÈ

Òàëàñåì³ÿ — öå íàéïîøèðåí³øà ôîðìà ñïàäêîâî¿ 
àíåì³¿ ó âñüîìó ñâ³ò³. Çà îö³íêàìè Âñåñâ³òíüî¿ îð-
ãàí³çàö³¿ îõîðîíè çäîðîâ’ÿ ùîðîêó íàðîäæóºòüñÿ 
áëèçüêî 60 000 ä³òåé ³ç çíà÷íîþ òàëàñåì³ºþ. Öå
äîñë³äæåííÿ ðîçêðèâàº ðîëü ãåíåòè÷íèõ âàð³àíò³â
LRP5 (rs4988321, rs3736228) òà VEGF (rs699947) ÿê
ãåíåòè÷íèõ ìîäèô³êàòîð³â, ùî âïëèâàþòü íà ñóäèí-
í³ òà ñêåëåòí³ óñêëàäíåííÿ, øëÿõîì âèâ÷åííÿ ¿õ-
íüî¿ ÷àñòîòè òà àñîö³àö³¿ ó ïàö³ºíò³â ç β-òàëàñåì³ºþ. 
Àëåëü T ãåíà LRP5 SNP rs3736228 áóâ á³ëüø ïîøè-
ðåíèé ñåðåä ïàö³ºíò³â (66 %), í³æ ó êîíòðîëüí³é 
ãðóï³ (24 %), ³ äåìîíñòðóâàâ ñèëüí³ âçàºìîçâ’ÿçêè â
ð³çíèõ ãåíåòè÷íèõ ìîäåëÿõ, ùî ï³äòâåðäæóº éîãî 
âïëèâ íà ïîðóøåíó ñèãíàë³çàö³þ Wnt ³ çíèæåíèé 
ãîìåîñòàç ê³ñòîê. Àíàëîã³÷íî, ó ïàö³ºíò³â áóëà âèùà 
ïîøèðåí³ñòü àëåëÿ A VEGF rs699947 (9 %) ïîð³âíÿíî 
ç êîíòðîëüíîþ ãðóïîþ (4 %), ùî âêàçóº íà ¿¿ ðîëü
ó ñóäèíí³é äèñôóíêö³¿, îñîáëèâî â ïåðåâàíòàæåíí³ 
çàë³çîì òà âðàçëèâîñò³ äî çàõâîðþâàííÿ. Ö³ ðåçóëü-
òàòè ï³äêðåñëþþòü ïîòåíö³àë ïîë³ìîðô³çì³â ãåí³â 
VEGF òà LRP5 ÿê ïðîãíîñòè÷íèõ á³îìàðêåð³â ñêå-
ëåòíèõ òà ñóäèííèõ ïðîáëåì, ïîâ’ÿçàíèõ ³ç òàëà-
ñåì³ºþ.

Êëþ÷îâ³ ñëîâà: β-òàëàñåì³ÿ, Wnt-ñèãíàë³íã, ê³ñòêîâèé 
ãîìåîñòàç, àíã³îãåíåç, ïåðåâàíòàæåííÿ çàë³çîì, ïðî-
ãíîñòè÷íèé á³îìàðêåð.
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