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X-ç÷åïëåíèé ðåöåñèâíèé ³õò³îç (OMIM 308100) º îäí³ºþ 
ç ôîðì ³õò³îçó, ùî çóìîâëåíà ïîðóøåííÿìè êåðàòèí³-
çàö³¿ ³ ìîæå ïðèçâîäèòè äî ³íâàë³äèçàö³¿, ñîö³àëüíî¿ 
äèçàäàïòàö³¿ òà çíèæåííÿ ÿêîñò³ æèòòÿ ïàö³ºíò³â 
òà ¿õí³õ ðîäèí. Ó á³ëüøîñò³ âèïàäê³â â³í ñïðè÷èíåíèé 
ïîâíîþ ÷è ÷àñòêîâîþ äåëåö³ºþ ãåíà ñòåðî¿äíî¿ ñóëüôà-
òàçè (STS). Ïîïóëÿö³éíî-ãåíåòè÷í³ õàðàêòåðèñòèêè 
íàñåëåííÿ ñõîäó Óêðà¿íè íà ïðèêëàä³ Õàðê³âñüêî¿ îá-
ëàñò³ îö³íåíî ÷åðåç ïîøèðåí³ñòü X-ç÷åïëåíîãî ðåöåñèâ-
íîãî ³õò³îçó, ñòóï³íü âèïàäêîâîãî ³íáðèäèíãó FST òà 
êîåô³ö³ºíò äîáîðó, ãåíåàëîã³÷í³ — ÷åðåç äîñë³äæåííÿ 
ñòðóêòóðè ðîäèí ç îáòÿæåí³ñòþ ïàòîëîã³ºþ, ìîëåêó-
ëÿðíî-öèòîãåíåòè÷í³ — ìåòîäîì ôëóîðåñöåíòíî¿ ã³-
áðèäèçàö³¿ in situ (FISH) ç âèçíà÷åííÿì äåëåö³¿ ãåíà STS 
ó õâîðèõ òà ¿õí³õ ðîäè÷³â. Ïîøèðåí³ñòü çàõâîðþâàííÿ 
íà ñõîä³ Óêðà¿íè ñêëàëà 1,5 · 10–4 ÷îëîâ³ê³â, ïî ðàéîíàõ 
âîíà êîëèâàºòüñÿ â³ä 4,9 · 10–5 äî 4,9 · 10–4 ÷îëîâ³ê³â, 
à ïî íàñåëåíèõ ïóíêòàõ — â³ä 2,2 · 10–4 ÷îëîâ³ê³â ó
ì. Êðàñíîãðàä äî 3,7 · 10–3 ó ñåë³ Áàëàêë³éñüêîãî ðàéîíó. 
Âñòàíîâëåíî ïîçèòèâíèé çâ’ÿçîê ì³æ îáòÿæåí³ñòþ 
íàñåëåííÿ X-ç÷åïëåíèì ðåöåñèâíèì ³õò³îçîì òà êîå-
ô³ö³ºíòàìè âèïàäêîâîãî ³íáðèäèíãó FST ó äîñë³äæåíèõ
ðàéîíàõ (r = 0,976). Çà îñòàíí³ äåñÿòü ðîê³â êîåô³ö³ºíò 
âèïàäêîâîãî ³íáðèäèíãó FST ó á³ëüøîñò³ ðàéîí³â îáëàñ-
ò³ çð³ñ ó 1,8 ðàçè, à ïîøèðåí³ñòü X-ç÷åïëåíîãî ðåöå-
ñèâíîãî ³õò³îçó — ó 1,4–4,3 ðàçè. Çà ðåçóëüòàòàìè
êë³í³êî-ãåíåàëîã³÷íîãî àíàë³çó 9 âåëèêèõ ðîäèí ñåðåä
ðîäè÷³â ïðîáàíä³â õâîðèõ æ³íî÷î¿ ñòàò³ íå âñòàíîâ-
ëåíî, à â îñ³á ÷îëîâ³÷î¿ ñòàò³ 1-ãî ñòóïåíÿ ñïîð³äíå-
íîñò³ ³õò³îç âèçíà÷åíî â 21,4 % (n = 14), 2-ãî ñòóïå-
íÿ — â 12,0 % (n = 25) îñ³á. Ìîëåêóëÿðíî-öèòîãå-
íåòè÷íèé àíàë³ç âèÿâèâ â á³ëüøîñò³ õâîðèõ òà ¿õí³õ 
ìàòåð³â ³íòåðñòèö³éíó äåëåö³þ ãåíà STS ish del(Õ)
(p22.31p22.31)(STS-), äåëåö³é ãåíà KAL1 â æîäíî¿ îñî-
áè íå çíàéäåíî. Â ÷îëîâ³ê³â ç X-ç÷åïëåíèì ðåöåñèâíèì
³õò³îçîì ñåðåäíÿ ê³ëüê³ñòü ä³òåé íà îñîáó íèæ÷à â

2,5 ðàçè, í³æ â çäîðîâèõ ðîäè÷³â, à ó ïîòîìñòâ³ æ³íî÷à 
ñòàòü ïåðåâàæàº íàä ÷îëîâ³÷îþ ó ñï³ââ³äíîøåíí³ 3 : 1.
Â æ³íîê-îáë³ãàòíèõ ãåòåðîçèãîò ñåðåäíÿ ê³ëüê³ñòü ä³-
òåé íà îñîáó ñòàíîâèëà 2,2, à ñï³ââ³äíîøåííÿ ñòà-
òåé ó ïîòîìñòâ³ íàáëèæàëîñÿ äî 1 : 1.

Êëþ÷îâ³ ñëîâà: X-ç÷åïëåíèé ðåöåñèâíèé ³õò³îç, ïîøè-
ðåí³ñòü, ³íáðèäèíã, äåëåö³ÿ, ãåí STS.

Âñòóï. ²õò³îç âêëþ÷àº ãðóïó ìîíîãåííèõ äåðìà-
òîç³â, ÿê³ ïîâ’ÿçàí³ ç ïîðóøåííÿìè êåðàòèí³-
çàö³¿ ³ ìîæóòü ïðèçâîäèòè äî ³íâàë³äèçàö³¿, ñî-
ö³àëüíî¿ äèçàäàïòàö³¿ òà çíèæåííÿ ÿêîñò³ æèòòÿ
ïàö³ºíò³â (Mazereeuw-Hautieri et al., 2019). Äðó-
ãà çà ïîøèðåí³ñòþ ôîðìà ³õò³îçó — X-ç÷åïëå-
íèé ðåöåñèâíèé ³õò³îç (OMIM 308100) – çó-
ìîâëåíà äåëåö³ÿìè ÷è òî÷êîâèìè ìóòàö³ÿìè
ó ãåí³ ñòåðî¿äíî¿ ñóëüôàòàçè (steroid sulfatase) 
STS (OMIM 300747), ðîçòàøîâàíîìó ó ëîêóñ³ 
Xp22.3 (Toral-López et al., 2015). Öåé ãåí êî-
äóº åíçèì ñòåðî¿äíó ñóëüôàòàçó (EC 3.1.6.2), 
ùî ðîçùåïëþº ñóëüôàòîâàí³ ïîïåðåäíèêè ñòå-
ðî¿äíèõ ãîðìîí³â òà õîëåñòåðèíó (Hackl et al.,
2012; Mueller et al., 2015). Åêñïðåñ³ÿ ãåíà STS 
â³äì³÷åíà ó êåðàòèíîöèòàõ, ô³áðîáëàñòàõ, ëåé-
êîöèòàõ, ê³ñòêàõ, íèðêàõ, ïå÷³íö³, åíäîêðèííèõ 
çàëîçàõ, ãîëîâíîìó ìîçêó òà ó äåÿêèõ òêàíèíàõ, 
ùî çàáåçïå÷óþòü ðåïðîäóêö³éíó ôóíêö³þ, çî-
êðåìà åíäîìåòð³¿, ÿº÷íèêàõ, ÿº÷êàõ, ïðîñòàò³ ³ 
ìîëî÷í³é çàëîç³, íàéâèùîþ âîíà º ó ïëàöåí-
ò³ (Mueller et al., 2015; Toral-López et al., 2015).
Êë³í³÷íà êàðòèíà X-ç÷åïëåíîãî ³õò³îçó ïðîÿâ-
ëÿºòüñÿ ç íàðîäæåííÿ ÷è ó ïåðø³ òèæí³ æèò-
òÿ ³ ìîæå âêëþ÷àòè óðàæåííÿ á³ëüøî¿ ÷àñòèíè 
øê³ðíîãî ïîêðèâó òåìíî-êîðè÷íåâèìè ðîì-
áîïîä³áíèìè ëóñêàìè (Elias et al., 2010; Toral-
López et al., 2015). 

Äåëåö³¿ ëîêóñó Xp22.3, îêð³ì ãåíà STS, ÷àñ-
òî îõîïëþþòü ãåíè HDHD1A, PNPLA4, ASS, 
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NLGN4X, VCX, KAL1 (Diociaiuti et al., 2019). Ó 
õâîðèõ íà Õ-ç÷åïëåíèé ³õò³îç ìîæóòü ñïîñòåð³-
ãàòèñÿ êîìîðá³äí³ ñòàíè — ñêåëåòí³ àíîìàë³¿, 
ïîðóøåííÿ ôóíêö³é åíäîêðèííî¿, íåðâîâî¿ òà 
ñåíñîðíèõ ñèñòåì, ã³ïîãîíàäîòðîïíèé ã³ïîãî-
íàäèçì, îíêîïàòîëîã³¿, àóòèçì, ñèíäðîì ïîðó-
øåííÿ àêòèâíîñò³ òà óâàãè, ðîçóìîâà â³äñòàë³ñòü, 
àãðåñ³ÿ òîùî, îäíàê âîíè íå º ñïåöèô³÷íèìè 
ëèøå äëÿ öüîãî çàõâîðþâàííÿ (Fernandes et al., 
2010; Elias et al., 2014; Toral-López et al., 2015; 
Dmytruk et al., 2016; Panchenko et al., 2019). 

Ïîøèðåí³ñòü çàõâîðþâàííÿ ñåðåä ÷îëîâ³-
ê³â ñòàíîâèòü 1 : 6000–1 : 1500, éîãî âèïàäêè 
â æ³íîê º ïîîäèíîêèìè (Murtaza et al., 2014; 
Diociaiuti et al., 2019). Â³äì³÷åíî ãåíåòè÷íèé 
ïîë³ìîðô³çì òà ïëåéîòðîïíèé åôåêò ìóòàö³é 
ëîêóñó Xp22.3 ó õâîðèõ íà X-ç÷åïëåíèé ³õò³îç ç 
ð³çíèõ êðà¿í òà åòí³÷íèõ ãðóï, àëå ó â³ò÷èçíÿí³é 
ë³òåðàòóð³ òàê³ â³äîìîñò³ äîñ³ íå ïðåäñòàâëåí³.

Ìåòà äîñë³äæåííÿ – âèçíà÷åííÿ ãåíåòè÷-
íèõ îñîáëèâîñòåé X-ç÷åïëåíîãî ³õò³îçó íà ñõîä³ 
Óêðà¿íè íà ïðèêëàä³ Õàðê³âñüêî¿ îáëàñò³.

Ìàòåð³àëè ³ ìåòîäè. Çá³ð ïåðâèííî¿ ³íôîð-
ìàö³¿ ïðîâåäåíî ìåòîäîì îäèíè÷íî¿ ðåºñòðàö³¿ 
ïðîáàíäà íà áàçàõ êîìóíàëüíîãî íåêîìåðö³é-
íîãî ï³äïðèºìñòâà «Îáëàñíèé êë³í³÷íèé øê³ð-
íî-âåíåðîëîã³÷íèé äèñïàíñåð ¹ 1» òà øê³ðíî-
âåíåðîëîã³÷íèõ äèñïàíñåð³â Õàðê³âñüêî¿ îá-
ëàñò³. Ïðîàíàë³çîâàíî äàí³ ïðî 82 õâîðèõ òà 
1435 ¿õí³õ ðîäè÷³â 1–3 ñòóïåí³â ñïîð³äíåíîñò³. 
Âèá³ðêà äëÿ ïðîâåäåííÿ ãåíåàëîã³÷íîãî àíàë³çó 
ôîðìóâàëàñÿ ç îñ³á, âèïàäêîâèì ÷èíîì îáðà-
íèõ ç ð³çíèõ ðàéîí³â îáëàñò³, ³ ñêëàëà 9 âåëèêèõ 
ñ³ìåé ç ðîäîâîäàìè, ÿê³ âêëþ÷àëè äî 31 ÷ëåíà 
1–3 ñòóïåí³â ñïîð³äíåíîñò³, óñüîãî 169 îñ³á.

Ïîêàçíèêè ïîøèðåíîñò³ ³õò³îçó ó ðàéîíàõ 
Õàðê³âñüêî¿ îáëàñò³ ðîçðàõîâàí³ ÿê ÷àñòêà ñó-
ìàðíî¿ ñóêóïíîñò³ âèïàäê³â çàõâîðþâàííÿ ñå-
ðåä íàñåëåííÿ ïåâíî¿ òåðèòîð³¿ ³ç çàñòîñóâàí-
íÿì äàíèõ Ãîëîâíîãî óïðàâë³ííÿ ñòàòèñòèêè ó 
Õàðê³âñüê³é îáëàñò³, ³íøèõ äåðæàâíèõ òà ì³ñ-
öåâèõ îðãàí³â âëàäè. Îö³íêó ãåíåòè÷íî¿ ñòðóê-
òóðè ì³ñüêèõ òà ñ³ëüñüêèõ ïîïóëÿö³é çä³éñíåíî
çà äîïîìîãîþ êîåô³ö³ºíòó âèïàäêîâîãî ³íáðè-
äèíãó FST (Cavalli-Sforza, Bodmer, 1971; Altu-
khov, 2003). Êîåô³ö³ºíò äîáîðó âèçíà÷åíî ÷å-
ðåç êîåô³ö³ºíò ïðèñòîñîâàíîñò³ ãåíîòèïó (Re-
lethford, 2012).

Ìîëåêóëÿðíî-öèòîãåíåòè÷íèé àíàë³ç ãåíà 
STS ç çàñòîñóâàííÿì ìåòîäó ôëóîðåñöåíòíî¿ 

ã³áðèäèçàö³¿ in situ (FISH) ïðîâåäåíî íà âèá³ð-
ö³ çðàçê³â âåíîçíî¿ êðîâ³ 8 ïðîáàíä³â òà 3 ¿õí³õ 
ìàòåð³â ç 9 ðîäèí.

Íàÿâí³ñòü äåëåö³¿ ãåíà STS íà ñòàä³¿ ìåòà-
ôàçíèõ õðîìîñîì âèçíà÷àëè ó íàñòóïí³é ïîñë³-
äîâíîñò³. Ñïî÷àòêó êóëüòèâóâàëè êë³òèíè ïåðè-
ôåð³éíî¿ êðîâ³: 0,5 ìë ö³ëüíî¿ êðîâ³ äîäàâàëè äî 
ïðîá³ðîê, ùî ì³ñòèëè 4,5 ìë ïîæèâíîãî ñåðåä-
îâèùà «ÐÂmax» (Gibco, ÑØÀ). Êóëüòèâóâàííÿ 
ïðîâîäèëè ïðè òåìïåðàòóð³ +37 °Ñ âïðîäîâæ 
72 ãîä. Äëÿ íàêîïè÷åííÿ ë³ìôîöèò³â íà ñòàä³¿ 
ìåòàôàçè ââîäèëè êîëõ³öèí – 50 ìêë íà îäèí 
îá’ºì ñåðåäîâèùà. Ïî çàê³í÷åííþ êóëüòèâóâàí-
íÿ êë³òèíè êðîâ³ îñàäæóâàëè öåíòðèôóãóâàí-
íÿì, îòðèìàíèé îñàä îáðîáëÿëè ã³ïîòîí³÷íèì 
ðîç÷èíîì 0,075 Ì õëîðèäó êàë³þ ïðîòÿãîì 20 õâ
ïðè òåìïåðàòóð³ +37 °Ñ. Ë³ìôîöèòè ô³êñóâà-
ëè îõîëîäæåíîþ äî +4 °Ñ ñóì³øøþ åòàíîëó ç 
îöòîâîþ êèñëîòîþ ó ñï³ââ³äíîøåíí³ 3 : 1, ïðè-
ãîòîâàíîþ ex tempore. Ï³ñëÿ îñòàòî÷íîãî öåí-
òðèôóãóâàííÿ ñóñïåíç³þ êë³òèí ðîçïîä³ëÿëè íà 
îõîëîäæåí³ âîëîã³ ñêåëüöÿ ³ âèñóøóâàëè íà ïî-
â³òð³ (Vorsanova et al., 1999; Zerova-Lyubimova, 
Gorovenko, 2003). 

Íà çîíó ïðåïàðàòó ³ç ìåòàôàçíèìè ïëàñ-
òèíêàìè íàíîñèëè ñóì³ø çîíä³â äëÿ ñèíäðî-
ìó Kallmann (KAL1) òà ñòåðî¿äíî¿ ñóëüôàòàçè 
(STS) (Cytocell, Âåëèêîáðèòàí³ÿ). Çîíä STS ìàº 
ðîçì³ð 282 êá, ïîçíà÷åíèé íà ðèñóíêàõ çåëåíèì 
êîëüîðîì, îõîïëþº ãåí STS òà á³ëüø³ñòü ãåí³â 
HDHD1A/ STS. Çîíä KAL1 ìàº ðîçì³ð 334 êá, 
ïîçíà÷åíèé íà ðèñóíêàõ ÷åðâîíèì êîëüîðîì, 
îõîïëþº âåñü ãåí KAL1 òà ìàðêåðè DXS278 òà 
DXS7053. Â³í âèêîðèñòàíèé íàìè äëÿ êîíòðîëÿ 
êîðåêòíîñò³ ïðîöåñó ã³áðèäèçàö³¿ ôëóîðåñöåíò-
íèõ ïðîá, îñê³ëüêè ãåíè STS òà KAL1 çíàõîäÿòü-
ñÿ ïîðÿä, à ôëóîðåñöåíòí³ ì³òêè ìàþòü ð³çíå 
çàáàðâëåííÿ. Ñóì³ø çîíä³â, îêð³ì çàçíà÷åíèõ, 
òàêîæ ì³ñòèòü êîíòðîëüíèé çîíä äëÿ öåíòðîìå-
ðè X-õðîìîñîìè (DXZ1), ïîçíà÷åíèé çåëåíèì 
êîëüîðîì. Ã³áðèäèçàö³ÿ òðèâàëà â³ä 4 äî 12 ãîä. 
Äëÿ âèäàëåííÿ çàëèøê³â ïðîá ïðåïàðàòè â³äìè-
âàëè ó ñîëüîâèõ ðîç÷èíàõ SSC òà ðîç÷èíàõ åòè-
ëîâîãî ñïèðòó. Äåòåêö³ÿ ôëóîðåñöåíòíèõ ñèã-
íàë³â ïðîâîäèëàñü çã³äíî ç³ ñòàíäàðòíèì ïðîòî-
êîëîì. Ì³êðîñêîï³÷íèé àíàë³ç çä³éñíþâàâñÿ ç 
âèêîðèñòàííÿì ôëóîðåñöåíòíîãî ì³êðîñêîïà, 
îáëàäíàíîãî â³äïîâ³äíèì íàáîðîì ô³ëüòð³â ³ ïðî-
ãðàìîþ àâòîìàòè÷íî¿ îáðîáêè çîáðàæåííÿ ISIS 
(MetaSystems, Í³ìå÷÷èíà) (Lichter, Ried, 1994).
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Ïåðåâ³ðêà äàíèõ íà â³äïîâ³äí³ñòü çàêîíó 
íîðìàëüíîãî ðîçïîä³ëó âèêîíàíà çà ìåòîäà-
ìè Øàï³ðî-Ó¿ëêà òà Êîëìîãîðîâà-Ñì³ðíîâà, à
ñòàòèñòè÷íèõ ã³ïîòåç – Ìàííà-Ó¿òí³, Ñòüþ-
äåíòà òà Â³ëêîêñîíà. Äîñë³äæåííÿ çâ’ÿçêó ì³æ 
îçíàêàìè ïðîâåäåíî çà äîïîìîãîþ êîðåëÿö³é-
íîãî àíàë³çó çà Ï³ðñîíîì. Îö³íêà ðÿä³â ðîç-
ïîä³ëó âèêîíàíà çà äîïîìîãîþ êðèòåð³þ �2 
(Armitage et al., 2013).

Äîñë³äæåííÿ ïðîâåäåíå â³äïîâ³äíî äî îñ-
íîâíèõ á³îåòè÷íèõ íîðì Ãåëüñ³íñüêî¿ äåêëàðà-
ö³¿ Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ ïðî åòè÷í³ 
ïðèíöèïè ïðîâåäåííÿ íàóêîâî-ìåäè÷íèõ äî-
ñë³äæåíü (2000, ç ïîïðàâêàìè 2008), Óí³âåð-
ñàëüíî¿ äåêëàðàö³¿ ç á³îåòèêè òà ïðàâ ëþäèíè 
(1997), Êîíâåíö³¿ Ðàäè ªâðîïè ç ïðàâ ëþäèíè 
òà á³îìåäèöèíè (1997).

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ.
Ïîøèðåí³ñòü X-ç÷åïëåíîãî ðåöåñèâíîãî ³õò³î-
çó ñåðåä íàñåëåííÿ äîñë³äæóâàíîãî ðåã³îíó 
ñêëàäàº 1,5 � 10–4 ÷îëîâ³ê³â, ùî â³äïîâ³äàº öüî-
ìó ïîêàçíèêó ó êðà¿íàõ Çàõ³äíî¿ ªâðîïè —
3,3 � 10–4–5,0 � 10–4, îäíàê, íà ïîðÿäîê ïåðå-
âèùóº éîãî ó ñõ³äíîºâðîïåéñüêèõ êðà¿íàõ –
1,1–6,4 � 10–5 (Sukalo et al., 2013; Amelina et al., 
2014; Oji, 2017). Ïî ðàéîíàõ Õàðê³âñüêî¿ îáëàñò³ 
ïîøèðåí³ñòü ö³º¿ ôîðìè ³õò³îçó êîëèâàºòüñÿ ó 
ìåæàõ 4,9 � 10–5–4,9 � 10–4 ÷îëîâ³ê³â. Â îñòàíí³ 
äåñÿòü ðîê³â ó á³ëüøîñò³ äîñë³äæóâàíèõ ðàéî-
í³â öåé ïîêàçíèê ñòàòèñòè÷íî çíà÷óùå ï³äâè-
ùèâñÿ ó 1,4–4,3 ðàçè (ð < 0,001). Íàé÷àñò³øå 
X-ç÷åïëåíèé ³õò³îç çóñòð³÷àâñÿ â îäíîìó ç ñ³ë 
Áàëàêë³éñüêîãî ðàéîíó — 3,7 � 10–3, à íàéìåí-
øèé ïîêàçíèê çàô³êñîâàíî ó ì. Êðàñíîãðàä — 
2,2 � 10–4 ÷îëîâ³ê³â. Ð³çíèöÿ ïîøèðåíîñò³ çàõâî-
ðþâàííÿ ó ðàéîíàõ, ì³ñòàõ òà ñåëàõ ìîæå áóòè 
çóìîâëåíà îñîáëèâîñòÿìè ì³ãðàö³éíèõ ïðîöå-
ñ³â, ñòðóêòóðîþ øëþá³â, ñòóïåíåì ðîçâèíåíîñ-
ò³ òðàíñïîðòíî¿ ³íôðàñòðóêòóðè â íèõ òà ³íøè-
ìè (Craig et al., 2010; Barrett, 2016).

Ì³æ ïîêàçíèêàìè ïîøèðåíîñò³ X-ç÷åïëå-
íîãî ðåöåñèâíîãî ³õò³îçó òà êîåô³ö³ºíòàìè âè-
ïàäêîâîãî ³íáðèäèíãó FST ó íàñåëåíèõ ïóíêòàõ 
äîñë³äæåíèõ ðàéîí³â âñòàíîâëåíî ïîçèòèâíèé 
çâ’ÿçîê (r = 0,976, p < 0,001). Àíàë³ç äèíàì³êè 
ïîêàçíèê³â âèïàäêîâîãî ³íáðèäèíãó ó ì³ñòàõ òà 
ñåëàõ öèõ ðàéîí³â, ïî÷èíàþ÷è ç 2008 ð., çà-
ñâ³ä÷èâ éîãî çðîñòàííÿ â 1,8 ðàçè (p = 0,012), 
ùî ìîæå áóòè ïåðåäóìîâîþ äëÿ íàðîäæåííÿ 
æ³íîê-ãîìîçèãîò. 

Êë³í³êî-ãåíåàëîã³÷íèé àíàë³ç ðîäèí ç Õ-ç÷åï-
ëåíèì ³õò³îçîì íå âèÿâèâ æ³íîê ç â³äïîâ³äíèìè 
êë³í³÷íèìè îçíàêàìè. Äîñë³äæåííÿ ñïàäêîâî¿ 
îáòÿæåíîñò³ ðîäèí ïîêàçàëî, ùî ó ïðîáàíä³â 
ñåðåä ðîäè÷³â ìàòåð³â ÷îëîâ³÷î¿ ñòàò³ 1-ãî ñòó-
ïåíÿ ñïîð³äíåíîñò³ ³õò³îç âèçíà÷åíî â 21,4 % 
(n = 14), 2-ãî ñòóïåíÿ — â 12,0 % (n = 25) îñ³á. 
Òàêîæ â³äì³÷åíî 15 õâîðèõ ðîäè÷³â 3-ãî ñòóïå-
íÿ ñïîð³äíåíîñò³ òà 5–4-ãî ñòóïåíÿ. Ðåçóëüòà-
òè êë³í³êî-ãåíåàëîã³÷íîãî àíàë³çó º âàæëèâèì 
åòàïîì âñòàíîâëåííÿ òèïó óñïàäêóâàííÿ òà 
äèôåðåíö³éíî¿ ä³àãíîñòèêè çàõâîðþâàííÿ, àëå 
äëÿ îñòàòî÷íîãî ï³äòâåðäæåííÿ ôîðìè ïàòî-
ëîã³¿ àêòóàëüíèì º ïðîâåäåííÿ ìîëåêóëÿðíîãî 
àíàë³çó.

Ìîëåêóëÿðíî-öèòîãåíåòè÷íèé àíàë³ç ïîêà-
çàâ, ùî â óñ³õ çðàçêàõ ñèãíàë â³ä ëîêóñó KAL1 
â³çóàë³çóâàâñÿ, òîìó ñèíäðîì Êàëëìàíà ó äî-
ñë³äæåíèõ ðîäèíàõ ó ïîäàëüøîìó íå ðîçãëÿ-
äàëè. ²íòåðñòèö³éíó äåëåö³þ ãåíà STS – ish
del(Õ)(p22.31p22.31)(STS-) – âèÿâëåíî ó 7 ïðî-
áàíä³â òà 2 ìàòåð³â ç 8 ðîäèí ç òèïîâîþ êë³í³÷-
íîþ êàðòèíîþ X-ç÷åïëåíîãî ³õò³îçó (ðèñ. 1, 2).
Â ðîäèí³ ³ç ÷îòèðìà õâîðèìè ç ä³àãíîñòè÷íè-
ìè îçíàêàìè, ïîä³áíèìè äî Õ-ç÷åïëåíîãî ³õ-
ò³îçó, íå ï³äòâåðäæåíî äåëåö³¿ ãåíà STS òà ðà-
í³øå — íàÿâíîñò³ ìóòàö³é R501X òà 2282del4 ó 
ãåí³ ô³ëàãðèíó (FLG), êàð³îòèï ìàòåð³ äâîõ ïðî-
áàíä³â – mos45,Õ[20]/46,ÕÕ[80]. Òàêèì ÷èíîì, 
X-ç÷åïëåíèé ðåöåñèâíèé ³õò³îç çóìîâëåíèé äå-
ëåö³ºþ ãåíà STS â 87,5 % äîñë³äæåíèõ õâîðèõ, 
òîä³ ÿê, çà äàíèìè ë³òåðàòóðè, 85–90 % âèïàä-
ê³â ïàòîëîã³¿ çóìîâëåí³ äåëåö³ÿìè, à ðåøòà — 
òî÷êîâèìè ìóòàö³ÿìè (Diociaiuti et al., 2019). 

Â³äîìî, ùî ëîêóñ Õp22.3 º ãîìîëîã³÷íèì 
ïñåâäîãåííîìó ëîêóñó Yq11, óíèêàº ³íàêòèâà-
ö³¿ òà ìàº ï³äâèùåíó ðåêîìá³íàö³éíó çäàòí³ñòü 
(Cañueto et al., 2010). Ââàæàºòüñÿ, ùî äåëåö³¿
ãåíà STS çóìîâëåí³ íàÿâí³ñòþ äåê³ëüêîõ ôëàí-
êóþ÷èõ êîï³é ðîäèí ïîâòîðþâàíèõ ïîñë³äîâ-
íîñòåé G1.3 òà CRI-S232, âíàñë³äîê ÷îãî ó 
æ³íîê ìîæå â³äáóâàòèñÿ íåð³âíà ãîìîëîã³÷íà 
ðåêîìá³íàö³ÿ, à â ÷îëîâ³ê³â – âíóòð³øíüîõðî-
ìîñîìíà ïåðåáóäîâà ó Õ-õðîìîñîì³ (Toral-
Lopez et al., 2008; Diociaiuti et al., 2019). Ïî-
ñèëåííþ ðåêîìá³íàö³éíèõ ïðîöåñ³â òà çá³ëü-
øåííþ ÷àñòîòè õðîìîñîìíèõ àáåðàö³é ìîæå 
ñïðèÿòè îáóìîâëåíå ï³äâèùåííÿì ïîêàçíèê³â 
³íáðèäèíãó çðîñòàííÿ ñòóïåíÿ ãîìîçèãîòèçàö³¿ 
íàñåëåííÿ (Fedota et al., 2017).
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×àñòîòà êðîñèíãîâåðó ì³æ X- òà Y-õðîìî-
ñîìàìè ó ñïåðìàòîãåíåç³ ìîæå âïëèâàòè é íà 
ðåïðîäóêö³éíó ôóíêö³þ, çîêðåìà, ÷åðåç çì³íó 
ê³ëüêîñò³ ÷îëîâ³÷èõ ñòàòåâèõ êë³òèí (Faisal, 
Kauppi, 2016).

Àíàë³ç ñòðóêòóðè ðîäèí ç ï³äòâåðäæåíèì 
X-ç÷åïëåíèì ³õò³îçîì ïîêàçàâ, ùî â õâîðèõ ÷î-

ëîâ³ê³â ñåðåäíÿ ê³ëüê³ñòü ä³òåé º íèæ÷îþ, í³æ â 
çäîðîâèõ ðîäè÷³â – 0,9 ó ïîð³âíÿíí³ ç 2,3 (p =
= 0,014) (òàáëèöÿ). Ó çäîðîâèõ ÷îëîâ³ê³â âîíà 
ñòàíîâèëà 1,7; ó æ³íîê-îáë³ãàòíèõ ãåòåðîçèãîò – 
2,3, à â æ³íîê ç íåâèçíà÷åíèì ãåíîòèïîì – 2,7.

Â³äì³÷åíî çñóâ ñï³ââ³äíîøåííÿ ÷îëîâ³÷î¿ òà 
æ³íî÷î¿ ñòàòåé ñåðåä ä³òåé õâîðèõ ÷îëîâ³ê³â ó 
á³ê îñòàííüî¿ – 4 : 12, àáî 1 : 3 (p = 0,045), òîä³ 
ÿê â çäîðîâèõ ðîäè÷³â íå çàô³êñîâàíî â³äõèëåí-
íÿ â³ä ñï³ââ³äíîøåííÿ 1 : 1 (òàáëèöÿ).

Ó äðóæèí õâîðèõ ÷îëîâ³ê³â íå â³äì³÷åíî ðå-
ïðîäóêö³éíèõ âòðàò íà ðàíí³õ òåðì³íàõ âàã³ò-
íîñò³ äî 7 òèæí³â, òîæ º éìîâ³ðíèì ãàìåòè÷íèé 
äîá³ð, ÿêùî â ðåçóëüòàò³ êðîñèíãîâåðó çíèæåíà 
æèòòºçäàòí³ñòü ñïåðìàòîçî¿ä³â, ùî íåñóòü â³ä-
ïîâ³äíó Y-õðîìîñîìó. Êîåô³ö³ºíò ïðèñòîñîâà-
íîñò³ õâîðèõ íà X-ç÷åïëåíèé ðåöåñèâíèé ³õò³îç 
ñêëàâ 0,56, à êîåô³ö³ºíò äîáîðó ïðîòè ãåì³çè-
ãîòíîãî ãåíîòèïó – 0,44. Â òîé æå ÷àñ â ë³òå-
ðàòóð³ ïîêàçàíî, ùî â õâîðèõ ÷îëîâ³ê³â ñòàòå-
âèé ðîçâèòîê òà ôåðòèëüí³ñòü ìàéæå íå â³ä-
õèëÿþòüñÿ â³ä â³êîâî¿ íîðìè, ùî, éìîâ³ðíî, 
çóìîâëåíå íàÿâí³ñòþ àëüòåðíàòèâíîãî ìåòàáî-
ë³÷íîãî øëÿõó, ÿêèé çàáåçïå÷óº â íèõ àêòèâà-
ö³þ àíäðîãåí³â (Fernandes et al., 2010; Idkowiak 
et al., 2016; Sánchez-Guijo et al., 2016). Çà äàíè-
ìè ³íøèõ àâòîð³â, ãåíåòè÷íèé ïîë³ìîðô³çì çà-
õâîðþâàííÿ ñëóãóº äîäàòêîâèì àðãóìåíòîì íà 
êîðèñòü äîñë³äæåííÿ â êîæí³é êðà¿í³, ðåã³îí³, 
åòí³÷í³é ãðóï³ (Craig et al., 2010; Diociaiuti et 
al., 2019). 

Â³äîìî,ùî, äåô³öèò ñòåðî¿äíî¿ ñóëüôàòàçè 
ó ïëàöåíò³ æ³íîê, ãåòåðîçèãîòíèõ çà ìóòàö³ºþ 
ó ãåí³ STS, ñïðè÷èíþº ñëàáêó ïîëîãîâó ä³ÿëü-
í³ñòü (Elias et al., 2014), ÿêà, ÿê â³äîìî, àñî-
ö³éîâàíà ç âèñîêèì ð³âíåì óñêëàäíåíü ç áîêó 
ìàòåð³ òà ïëîäó, à òàêîæ ïåðèíàòàëüíèõ âòðàò 
(Tatarchuk, 2015). Â íàøîìó äîñë³äæåíí³ â îá-
ë³ãàòíèõ ãåòåðîçèãîò ñåðåäíÿ ê³ëüê³ñòü ä³òåé íà 
æ³íêó ñòàíîâèëà 2,2 ± 0,2, òîä³ ÿê â ñåðåäíüîìó 
ïî îáëàñò³ – 1,4 ± 0,1 (p = 0,011)1, òîìó ìîæíà 
çàêëþ÷èòè, ùî ð³âåíü ôåðòèëüíîñò³ â íèõ íå 
çíèæåíèé.

Öå ÿâèùå ìîæå áóòè çóìîâëåíå îïèñàíèì â 
ë³òåðàòóð³ ôåíîìåíîì ïåðåâàãè ãåòåðîçèãîò çà 
ðåöåñèâíèìè ïàòîëîã³÷íèìè àëåëÿìè (Hedrick, 
2012). Â³äîìî, ùî äåô³öèò ñòåðî¿äíî¿ ñóëüôà-
òàçè çíèæóº éìîâ³ðí³ñòü ðîçâèòêó ãîðìîíçà-

Ðèñ. 1. ×îëîâ³÷èé êàð³îòèï ç âèÿâëåíîþ äåëåö³ºþ 
Õ-õðîìîñîìè ish del(Õ)(p22.31p22.31)(STS-), çá³ëü-
øåííÿ 10 × 100 (îðèã.)

Ðèñ. 2. Æ³íî÷èé êàð³îòèï ç âèÿâëåíîþ äåëåö³ºþ 
Õ-õðîìîñîìè ish del(Õ)(p22.31p22.31)(STS-), çá³ëü-
øåííÿ 10 × 100 (îðèã.)

1 Çà äàíèìè Äåðæàâíî¿ ñëóæáè ñòàòèñòèêè Óêðà¿íè.
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ëåæíèõ ïóõëèí (Rižner, 2016), â òîìó ÷èñë³ ëå-
éîì³îìè ìàòêè, ê³ñò ÿº÷íèê³â, ðàêó ìîëî÷íî¿ 
çàëîçè òîùî (Radzinskij, Totchiev, 2014), ùî ó 
ñâîþ ÷åðãó, çàáåçïå÷óº ïîäîâæåííÿ ðåïðîäóê-
ö³éíîãî ïåð³îäó â æ³íîê òà òðèâàëîñò³ çäîðî-
âîãî æèòòÿ. ²ìîâ³ðíî, ùî ï³äâèùåíà àäàïòèâ-
í³ñòü æ³íîê âêàçàíî¿ ãðóïè ó ñîö³àëüí³é ñòðóê-
òóð³ ðîäèíè ìîæå áóòè àðãóìåíòîì íà êî-
ðèñòü «åôåêòó áàáóñ³» (grandmothering effect) 
(Friederike Kachel et al., 2011), ÿêèé ïîëÿãàº ó 
ìîæëèâîñò³ ¿õí³õ äîíüîê íàðîäèòè ïåðøó äèòè-
íó â á³ëüø ðàííüîìó â³ö³ òà çìåíøèòè ³íòåðâàë 
ì³æ íàðîäæåííÿì ä³òåé äî îäíîãî ðîêó.

Âèñíîâêè. Ïîøèðåí³ñòü X-ç÷åïëåíîãî ðåöå-
ñèâíîãî ³õò³îçó ñåðåä íàñåëåííÿ ñõîäó Óêðà¿íè 
ñêëàäàº 1,5 · 10–4 ÷îëîâ³ê³â, óïðîäîâæ îñòàíí³õ 
äåñÿòè ðîê³â âîíà çðîñëà ó 1,4–4,3 ðàçè. Âñòà-
íîâëåíî ïîçèòèâíèé çâ’ÿçîê ì³æ ïîêàçíèêàìè 
îáòÿæåíîñò³ íàñåëåííÿ X-ç÷åïëåíèì ðåöåñèâ-
íèì ³õò³îçîì òà êîåô³ö³ºíòàìè âèïàäêîâîãî ³í-
áðèäèíãó FST ó ïîñåëåííÿõ äîñë³äæåíèõ ðàéî-
í³â (r = 0,976). Ó õâîðèõ íà X-ç÷åïëåíèé ³õò³îç 
òà ¿õí³õ ðîäè÷³â âèÿâëåíà ³íòåðñòèö³éíà äåëå-
ö³ÿ ãåíà STS ish del(Õ)(p22.31p22.31)(STS-). 
Ïîêàçàíî, ùî â õâîðèõ ÷îëîâ³ê³â ó ïîòîìñòâ³ 
æ³íî÷à ñòàòü ïåðåâàæàº íàä ÷îëîâ³÷îþ ó 
ñï³ââ³äíîøåíí³ 3 : 1.

Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Öÿ ñòàòòÿ íå 
ì³ñòèòü æîäíèõ äîñë³äæåíü ³ç ó÷àñòþ òâàðèí 
àáî ëþäåé, ïðîâåäåíèõ áóäü-ÿêèì ³ç àâòîð³â.
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X-linked recessive ichthyosis (OMIM 308100) is a form of 
ichthyosis that is caused by abnormal keratinization and 
can result in disability, social disadaptation and reduced 
quality of life of patients and their families. In most cases 
it is caused by a complete or partial deletion of the steroid 
sulfatase gene (STS). The study estimates the prevalence 
of X-linked recessive ichthyosis, inbreeding coefficient (or 
fixation index) FST and selection coefficient in people of 
eastern Ukraine (namely, Kharkiv region). Genealogical 
method was used to assess the genetic structure of fa-
milies with a history of the disease. Fluorescent in situ 
hybridization (FISH) was performed to detect the deletion 
of the STS gene in patients and their relatives. The preva-
lence of the disease in eastern Ukraine was 1,5 · 10–4 ma-
les, with the interval between 4,9 · 10–5 and 4,9 · 10–4 ma-
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les in different districts and between 2,2 � 10–4 males in 
the town of Krasnograd and 3,7 � 10–3 males in a village 
of Balakliia district. A positive correlation was found 
between the load of X-linked recessive ichthyosis and
the inbreeding coefficient FST in all the studied districts 
(r = 0,976). For the past ten years, the inbreeding coeffi-
cient FST in most districts of the region increased 1,8 
times and the prevalence of X-linked recessive ichthyosis 
increased 1,4–4,3 times. The clinical genealogical ana-
lysis of 9 large families revealed no females with X-linked 
recessive ichthyosis among relatives of pro-bands, but 
there were 21,4 % (n = 14) among first degree male 
relatives and 12,0 % (n = 25) among second degree male 
relatives. FISH study detected an interstitial deletion 
of the STS gene ish del(X)(p22.31p22.31)(STS-), but 
not gene KAL1 deletions in most of patients and their 
mothers from eastern Ukraine. Males with X-linked 
recessive ichthyosis had 2,5 times lower mean number 
of children per person than their healthy relatives, and 
they had prevalence of female offspring over males one 
in the ratio 3 : 1. Female obligate heterozygotes had 
both normal mean number of children per person and 
sex ratio in the offspring – 2,2 and 1 : 1, respectively.
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