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Leptin is mainly produced from adipose tissue and re-
leased into the circulation. Circulating leptin binds to 
the leptin receptor (LEPR) in the brain, which activates 
signaling pathways that inhibit feeding and promote calorie 
expenditure. The leptin receptor (LEPR, also known as 
Ob-R) gene is located at chromosome 1p31. DNA me-
thylation consists of addition a methyl group at position 5� 
of the pyrimidine ring of the cytosines upstream of a guanine 
(dinucleotide CpG) catalyzed by DNA methyltransferases. 
Methylation of cytosine in CpG sites is an important epi-
genetic modification way that could suppress the gene ex-
pression. This study was conducted to reveal the role of 
leptin (–2548 G/A, rs7799039) and LEPR (–668 A/G, 
rs113711) gene polymorphisms in patients diagnosed with 
multiple myeloma (MM). Patients who were diagnosed 
with MM and followed-up in our clinic between January 
2010 and January 2022 were included in the study. The 
genotypes of the leptin (–2548 G/A, rs7799039) and LEPR 
(–668 A/G, rs113711) genes were statistically compared 
between patients and healthy controls. Additionally, the 
statistically significant effects of these genotypes on survival 
were examined. In addition, the methylation status of the 
patients was compared to the healthy control group, and 
the effect on survival was evaluated. A total of 300 patients 
diagnosed with MM and 170 individuals to form a healthy 
control group were included in this study. In the statistical 
analysis performed to investigate the effect of leptin and 
LEPR gene polymorphisms on disease susceptibility, GA 

and AA genotypes of the leptin gene were found to be 
significantly higher in the patient group compared to heal-
thy controls. In the statistical analysis for –31 NT and 
–51 NT methylation of the leptin gene, –51 NT methyla-
tion was found to be significantly higher in healthy controls 
(p = 0.002). In the survival analysis, progression-free 
survival (PFS) of patients with GG genotype of the LEPR 
gene was found to be significantly shorter compared to ot-
hers, there was no effect on the overall survival. In the 
multivariate analysis, it was revealed that the PFS of 
patients with GG genotype of the LEPR gene was 2.02 ti-
mes shorter compared to others (RR: 2.017; CI: 1.191–
3.418, p = 0.009). MM and leptin polymorphisms have 
significant features in terms of both disease susceptibility 
and treatment response.

Key words: Multiple myeloma, leptin, methylation, diagno-
sis, survival.

ÍÀÑÊ²ËÜÊÈ ÅÔÅÊÒÈÂÍ² ÏÎË²ÌÎÐÔ²ÇÌÈ 
ÃÅÍÓ ËÅÏÒÈÍÓ ÒÀ ÌÅÒÈËÞÂÀÍÍß 
ÏÐÈ ÌÍÎÆÈÍÍ²É Ì²ªËÎÌ² (ÌÌ)?

Ëåïòèí çäåá³ëüøîãî âèðîáëÿºòüñÿ â æèðîâ³é òêàíè-
í³ ³ âèâ³ëüíÿºòüñÿ â êðîâîîá³ã. Öèðêóëþþ÷èé ëåï-
òèí çâ’ÿçóºòüñÿ ç ðåöåïòîðîì ëåïòèíó (LEPR) â 
ìîçêó, ùî àêòèâóº ñèãíàëüí³ øëÿõè, ÿê³ ãàëüìó-
þòü ïðèéîì ¿æ³ òà ñïðèÿþòü âèòðàòàì êàëîð³é. Ãåí 
ðåöåïòîðà ëåïòèíó (LEPR, òàêîæ â³äîìèé ÿê Ob-
R) çíàõîäèòüñÿ íà õðîìîñîì³ 1p31. Ìåòèëþâàííÿ 
ÄÍÊ ïîëÿãàº â ïðèºäíàíí³ ìåòèëüíî¿ ãðóïè â ïî-
ëîæåíí³ 5� ï³ðèì³äèíîâîãî ê³ëüöÿ öèòîçèí³â ïåðåä 
ãóàí³íîì (äèíóêëåîòèä CpG), ùî êàòàë³çóºòüñÿ ÄÍÊ
ìåòèëòðàíñôåðàçàìè. Ìåòèëþâàííÿ öèòîçèíó â ä³-
ëÿíêàõ CpG º âàæëèâèì øëÿõîì åï³ãåíåòè÷íî¿ ìî-
äèô³êàö³¿, ÿêèé ìîæå ïðèãí³÷óâàòè åêñïðåñ³þ ãå-
í³â. Ìåòîþ ïðîâåäåííÿ öüîãî äîñë³äæåííÿ áóëî 
âèÿâëåííÿ ðîë³ ïîë³ìîðô³çì³â ãåíó ëåïòèíó (–2548 
G/A, rs7799039) ³ LEPR (–668 A/G, rs113711) ó ïà-
ö³ºíò³â ç ï³äòâåðäæåíîþ ìíîæèííîþ ì³ºëîìîþ 
(MM). Ó äîñë³äæåíí³ áðàëè ó÷àñòü ïàö³ºíòè ç ä³à-
ãíîçîì ÌÌ, ÿê³ ïåðåáóâàëè ï³ä íàãëÿäîì ó íàø³é 
êë³í³ö³ ç ñ³÷íÿ 2010 ðîêó ïî ñ³÷åíü 2022 ðîêó. Áóëî 
ïðîâåäåíî ñòàòèñòè÷íå ïîð³âíÿííÿ ãåíîòèï³â ãåí³â 
ëåïòèíó (–2548 G/A, rs7799039) ³ LEPR (–668 A/G, 
rs113711) ì³æ ïàö³ºíòàìè ³ çäîðîâîþ êîíòðîëüíîþ 
ãðóïîþ. Êð³ì òîãî, áóëî âèâ÷åíî ñòàòèñòè÷íî çíà-
÷óùèé âïëèâ öèõ ãåíîòèï³â íà âèæèâàííÿ. Ñòàòóñ 
ìåòèëþâàííÿ ïàö³ºíò³â òàêîæ ïîð³âíÿëè ç³ çäîðî-
âîþ êîíòðîëüíîþ ãðóïîþ ³ îö³íèëè éîãî âïëèâ íà 
âèæèâàííÿ. Çàãàëîì ó äîñë³äæåííÿ áóëî âêëþ÷åíî 
300 ïàö³ºíò³â ³ç ä³àãíîçîì ÌÌ ³ 170 îñ³á äëÿ çäîðî-
âî¿ êîíòðîëüíî¿ ãðóïè. Ñòàòèñòè÷íèé àíàë³ç, ïðî-
âåäåíèé äëÿ âèâ÷åííÿ âïëèâó ïîë³ìîðô³çì³â ãåí³â 
ëåïòèíó ³ LEPR íà ñõèëüí³ñòü äî çàõâîðþâàííÿ, 
ïîêàçàâ, ùî ãåíîòèïè GA ³ AA ãåíó ëåïòèíó áóëè 
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çíà÷íî âèùèìè ó ãðóï³ ïàö³ºíò³â ïîð³âíÿíî ç³ 
çäîðîâîþ ãðóïîþ. Ï³ä ÷àñ ñòàòèñòè÷íîãî àíàë³çó 
ìåòèëþâàííÿ –31 NT ³ –51 NT ãåíó ëåïòèíó áóëî 
âèÿâëåíî, ùî ìåòèëþâàííÿ –51 NT çíà÷íî âèùå ó 
çäîðîâ³é êîíòðîëüí³é ãðóï³ (p = 0,002). Àíàë³ç âè-
æèâàííÿ ïðîäåìîíñòðóâàâ, ùî âèæèâàííÿ áåç ïðî-
ãðåñóâàííÿ çàõâîðþâàííÿ (PFS) ïàö³ºíò³â ³ç ãåíî-
òèïîì GG ãåíó LEPR áóëî çíà÷íî êîðîòøèì ïî-
ð³âíÿíî ç ³íøèìè, íå áóëî æîäíîãî âïëèâó íà çà-
ãàëüíå âèæèâàííÿ. Áàãàòîôàêòîðíèé àíàë³ç ïîêàçàâ, 
ùî ïîêàçíèê PFS ïàö³ºíò³â ³ç ãåíîòèïîì GG ãåíó 
LEPR áóâ ó 2,2 ðàçè ìåíøèì ïîð³âíÿíî ç ³íøèìè 
(RR: 2,017; CI: 1,191–3,418, p = 0,009). Ìíîæèí-
íà ì³ºëîìà ³ ïîë³ìîðô³çìè ëåïòèíó ìàþòü ñóòòºâ³ 
îñîáëèâîñò³ ÿê ³ç òî÷êè çîðó ñõèëüíîñò³ äî çàõâî-
ðþâàííÿ, òàê ³ ç òî÷êè çîðó ðåàãóâàííÿ íà ë³êóâàííÿ.

Êëþ÷îâ³ ñëîâà: ìíîæèííà ì³ºëîìà, ëåïòèí, ìåòè-
ëþâàííÿ, ä³àãíîç, âèæèâàííÿ.
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