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Ðåôåðàò
Ó ñòàòò³ ïîäàíî îïèñ êë³í³÷íî¿ õàðàêòåðèñòèêè ³ ëàáî-
ðàòîðíî¿ ä³à´íîñòèêè äâîõ âèïàäê³â ê³ëüöåâî¿ õðîìîñîìè
22, ÿê³ âèÿâëåíî ó ä³òåé ³ç ãðóáîþ çàòðèìêîþ ñòàòî-
ê³íåòè÷íîãî ³ ïñèõî-ìîâíîãî ðîçâèòêó ïðè ðóòèííîìó
õðîìîñîìíîìó àíàë³ç³ ç ïîäàëüøèì âèêîðèñòàííÿì ï³ä-
òâåðäæóþ÷î¿ ä³à´íîñòèêè çà äîïîìîãîþ ôëóîðåñöåíò-
íî¿ in situ ã³áðèäèçàö³¿.
Ìåòà. Ïðîâåäåííÿ êîðåëÿö³éíîãî àíàë³çó ì³æ êë³í³÷íèìè
òà ëàáîðàòîðíèìè äàíèìè ó ïðîáàíä³â ³ç âèÿâëåíîþ ïà-
òîëî´³ºþ ó âèãëÿä³ ê³ëüöåâî¿ õðîìîñîìè 22.
Ìàòåð³àë ³ ìåòîäè. Ä³òåé ñêåðîâóâàëè ³ç ð³çíèõ ðå´³îíàëü-
íèõ ìåäè÷íèõ óñòàíîâ é îáñòåæóâàëè íà áàç³ Êè¿âñüêîãî
ìåäè÷íî-´åíåòè÷íîãî öåíòðó äèòÿ÷î¿ ë³êàðí³
"ÎÕÌÀÒÄÈÒ". Äëÿ âñòàíîâëåííÿ òèïó õðîìîñîìíî¿ ïå-
ðåáóäîâè âèêîðèñòîâóâàëè ìåòîä ñòàíäàðòíîãî êàð³î-
òèïóâàííÿ, Ïðè ôëóîðåñöåíòí³é in situ ã³áðèäèçàö³¿ âè-
êîðèñòîâóâàëè äâîêîëüîðîâèé ÄÍÊ-çîíä DiGeorge
Region Probe - LSI TUPLE1 SpectrumOrange/LSI ARSA
SpectrumGreen (Vysis).
Ðåçóëüòàòè é îáãîâîðåííÿ. Ï³ä ÷àñ ðóòèííîãî àíàë³çó õðî-
ìîñîì ó ä³òåé ³ç ï³äîçðîþ íà õðîìîñîìíó ïàòîëî´³þ ìè
âèÿâèëè äâà âèïàäêè ê³ëüöåâî¿ õðîìîñîìè 22. Ç`ÿñîâàíî,
ùî êë³í³÷í³ îñîáëèâîñò³ äâîõ îáñòåæåíèõ ïàö³ºíò³â íå-
ñïåöèô³÷í³, òîáòî áåç öèòî´åíåòè÷íîãî îáñòåæåííÿ ä³-
à´íîç õðîìîñîìíî¿ ïàòîëî´³¿ ïîñòàâèòè âàæêî. Â îáîõ
âèïàäêàõ ïðîâîäèëè ñòàíäàðòíå êàð³îòèïóâàííÿ ³ âèÿ-
âèëè àíîìàëüíó õðîìîñîìó 22. Ïðè äîñë³äæåí³ çà äîïî-
ìîãîþ ôëóîðåñöåíòíî¿ in situ ã³áðèäèçàö³¿ ÷åðâîí³ ñèã-
íàëè ëîêóñó HIRA (22q11.2) ïðåäñòàâëåíî íà îáîõ õðî-
ìîñîìàõ 22, àëå çåëåíèé ñèãíàë, òîáòî ëîêóñ 22q13.3, º
ëèøå íà îäí³é ñòðóêòóðíî íîðìàëüí³é õðîìîñîì³ 22, íà
³íø³é (ê³ëüöåâ³é) â³í â³äñóòí³é. Ìîíîñîì³ÿ äîâãîãî ïëå÷à
õðîìîñîìè 22, à ñàìå ëîêóñó 22q13.3, º õàðàêòåðíîþ äëÿ
ñèíäðîìó Ôåëàí-ÌàêÄåì³äà, íàÿâí³ñòü ÿêîãî âñòàíîâ-
ëþºòüñÿ íà îñíîâ³ ä³à´íîñòèêè çà äîïîìîãîþ ôëóîðåñ-
öåíòíî¿ in situ ã³áðèäèçàö³¿ íà âæå âêàçàíèé ëîêóñ.
Âèñíîâîê. Ä³òè ³ç çàòðèìêîþ ô³çè÷íîãî, ñòàòî-ê³íåòè÷-
íîãî òà ïñèõî-ìîâíîãî ðîçâèòêó ï³äëÿãàþòü îáîâ'ÿçêî-
âîìó ñòàíäàðòíîìó êàð³îòèïóâàííþ òà, ïðè íåîáõ³äíîñ-
ò³, ìîëåêóëÿðíî-öèòî´åíåòè÷íîìó äîñë³äæåííþ ó âèã-
ëÿä³ FISH-ä³à´íîñòèêè òà ³íøèõ ñïåöèô³÷íèõ ìîëåêóëÿð-
íî-´åíåòè÷íèõ ìåòîä³â. Ïîð³âíþþ÷è äàí³ íàâåäåíîãî äî-
ñë³äæåííÿ, ïðîáàíäè, â êàð³îòèï³ ÿêèõ âèÿâëåíà ê³ëüöåâà
õðîìîñîìà 22, íå ìàëè ñïåöèô³÷íèõ êë³í³÷íèõ îçíàê. Êë³-
í³÷í³ îçíàêè íàãàäóþòü ïðîÿâè, õàðàêòåðí³ ïðè ìîíîñîì³¿
ëîêóñó 22q13.3, ùî ó äæåðåëàõ ë³òåðàòóðè îïèñàíå ÿê
ñèíäðîì Ôåëàí-ÌàêÄåðì³äà.
Êëþ÷îâ³ ñëîâà: õðîìîñîìíà ïàòîëî´³ÿ, ê³ëüöåâà õðîìî-
ñîìà 22, ñèíäðîì Ôåëàí-ÌàêÄåðì³äà
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Abstract
DESCRIPTION OF CASES OF RING
CHROMOSOME 22 IN CHILDREN WITH
STATIC-KINETIC AND MENTAL-SPEECH
DELAY

V.V. KURAKOVA, Sh.A. KULBALAEVA, V.O. GALAGAN,
M.A. TSYGANKOVA
National children special hospital "OKHMATDYT"
The Center of Medical Genetics, Kyiv, Ukraine

This article describes the clinical features and laboratory
diagnostics in two cases of ring chromosome 22, which was
found in children with severe static-kinetic and mental-
speech delay during routine chromosome analysis and
subsequent fluorescent in situ hybridization diagnostics.
Aim. To carry out a correlation analysis between clinical and
laboratory data of probands with a ring chromosome 22.
Materials and Methods. Children were referred from various
regional medical facilities and examined in Kiev Medical
Genetic Center at the "OKHMATDYT" Hospital. The method
of standard karyotyping was used for determination of the
type of chromosomal rearrangements. For fluorescent in situ
hybridization was used a two-color DNA probe DiGeorge
Region Probe - LSI TUPLE1 SpectrumOrange / LSI ARSA
SpectrumGreen (Vysis).
Results and Discussion. During the routine chromosome
analysis in children with suspected chromosomal pathology
we found two cases of ring chromosome 22. The results
showed that the clinical features of the two patients were
nonspecific, i.e., cytogenetic diagnostics is necessary for
chromosomal aberrations determination. In both cases the
abnormal chromosome 22 was detected during the method
of standard karyotyping. After fluorescent in situ
hybridization red signals of the HIRA locus (22q11.2) were
on both chromosomes 22, but the green signal, locus ARSA
22q13.3, on only one normal chromosome 22; in another
chromosome 22 (ring) it is absent. The monosomy of the
long arm of chromosome 22, locus 22q13.3, is distinctive of
a well-described Phelan-McDermid syndrome, which is
determined by FISH-diagnosis of the above locus.
Conclusion. Children with delayed physical, static-kinetic
and mental-speech development delay are subject to
mandatory standard karyotyping and, if necessary,
molecular cytogenetic analysis in FISH-specific diagnostics
and other molecular genetic techniques. On comparison of
the results of the study, proband karyotypes in which a ring
chromosome 22 was revealed had no specific clinical signs.
Clinical signs are similar to manifestations characteristic
of 22q13.3 locus monosomy, which is described in literature
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as the Phelan-McDermid syndrome.
Keywords: chromosomal aberrations, ring chromosome 22,
Phelan-McDermid Syndrome

Âñòóï
Õðîìîñîìíà ïàòîëî´³ÿ íà ñüîãîäí³ â³äíîñèòüñÿ
äî òÿæêèõ ôîðì âðîäæåíî¿ ïàòîëî´³¿ ³ º ñêëàäíîþ
ÿê ó êë³í³÷í³é, òàê é ó ëàáîðàòîðí³é ä³à´íîñòèö³.
Ñåðåä óñ³õ ïàö³ºíò³â, ÿê³ âïåðøå ïðîõîäÿòü ìå-
äè÷íî-´åíåòè÷íå êîíñóëüòóâàííÿ ó ñïåö³àë³çî-
âàíîìó ìåäè÷íî-´åíåòè÷íîìó öåíòð³ (ÑÌ¥Ö)
ÍÄÑË "ÎÕÌÀÒÄÈÒ", âèä³ëÿºòüñÿ çíà÷íà ãðóïà
(á³ëÿ 40%) ³ç çàòðèìêîþ ô³çè÷íîãî, ñòàòî-ê³íåòè÷-
íîãî, ïñèõî-ìîâíîãî òà ðîçóìîâîãî ðîçâèòêó.

Ïðè öèòî´åíåòè÷íîìó îáñòåæåíí³ ö³º¿
ãðóïè ä³òåé ïîÿâà ê³ëüöåâèõ õðîìîñîì, ñåðåä ³í-
øèõ íåçáàëàíñîâàíèõ õðîìîñîìíèõ ïåðåáóäîâ â
êàð³îòèï³ ïàö³ºíò³â, â³äíîñèòüñÿ äî ð³äê³ñíèõ
ôîðì ñïîðàäè÷íèõ âèïàäê³â [1]. Ñåðåä óñ³õ ê³ëü-
öåâèõ õðîìîñîì íàé÷àñò³øå òðàïëÿºòüñÿ ê³ëüöåâà
õðîìîñîìà 22. Âïåðøå òàêà ïåðåáóäîâà áóëà
îïèñàíà Weleber òà ãðóïîþ àâòîð³â ó 1968 ð. [2].
Çàãàëîì ïðèâåäåíî á³ëÿ 60 âèïàäê³â ê³ëüöåâèõ
õðîìîñîì 22, ïðî ùî âêàçàíî ó ð³çíèõ äæåðåëàõ
ìåäè÷íî¿ ë³òåðàòóðè [2, 3, 4].

Ìåòîþ äîñë³äæåííÿ áóëî ïðîâåäåííÿ êî-
ðåëÿö³éíîãî àíàë³çó ì³æ êë³í³÷íèìè òà ëàáîðà-
òîðíèìè äàíèìè ó ïðîáàíä³â ³ç âèÿâëåíîþ ïà-
òîëî´³ºþ ó âèãëÿä³ ê³ëüöåâî¿ õðîìîñîìè 22.

Ìàòåð³àë ³ ìåòîäè
Ïðàöþ âèêîíàíî ó ÑÌ¥Ö ÍÄÑË "ÎÕÌÀÒÄÈÒ"
íà îñíîâ³ ïðîñïåêòèâíîãî ìåäè÷íî-´åíåòè÷íîãî
êîíñóëüòóâàííÿ (Ì¥Ê) ä³òåé. Ïðè ïðîâåäåíí³
Ì¥Ê âèêîðèñòàíî ðåçóëüòàòè ÿê çàãàëüíî-êë³í³÷-
íèõ, òàê é ́ åíåòè÷íèõ ìåòîä³â, à ñàìå: êë³í³÷íî-
´åíåîëî´³÷íîãî, öèòî´åíåòè÷íîãî òà ìîëåêóëÿð-
íî-öèòî´åíåòè÷íîãî. Îáñòåæåíî äâ³ ñ³ì'¿ ïðî-
áàíä³â, ÿêèõ ñêåðîâàíî íà Ì¥Ê ³ç ð³çíèõ ðå´³îí³â
Óêðà¿íè ç ä³à´íîçîì çàòðèìêè ô³çè÷íîãî òà ïñèõî-
ìîâíîãî ðîçâèòêó.

Äëÿ âñòàíîâëåííÿ òèïó õðîìîñîìíî¿ ïå-
ðåáóäîâè âèêîðèñòîâóâàëè ìåòîä ñòàíäàðòíîãî
êàð³îòèïóâàííÿ: ñòèìóëüîâàí³ ÔÃÀ ³ êóëüòèâîâàí³
72 ãîäèíè ë³ìôîöèòè âåíîçíî¿ êðîâ³, îáðîáëåí³
ã³ïîòîí³÷í³ì ðîç÷èíîì ³ ô³êñîâàí³ ó 3:1 åòàíîë-
îöòîâ³é êèñëîò³; ïîôàðáîâàí³ ôàðáíèêîì Ã³ìçà
³ç ïîïåðåäíüîþ îáðîáêîþ ïðåäìåòíèõ ñêåëåöü
òðèïñèíîì. [5]. Àíàë³ç õðîìîñîì ïðîâîäèëè ç

äîïîìîãîþ ñèñòåìè àâòîìàòè÷íîãî ðîçáîðó õðî-
ìîñîì Applied Spectral Imaging (²çðà¿ëü), ÿê³ñòü õðî-
ìîñîì - íå ìåíøå, í³æ 400-500 ñåãìåíò³â íà ãàï-
ëî¿äíèé íàá³ð, àíàë³çóâàëè íå ìåíøå 20 ìåòàôàç-
íèõ ïëàñòèíîê.

Ôëóîðåñöåíòíó in situ ã³áðèäèçàö³þ (FISH)
çàñòîñîâàíî â îáîõ âèïàäêàõ. Äëÿ àíàë³çó âèêî-
ðèñòàíî äâîêîëüîðîâèé ÄÍÊ-çîíä DiGeorge
Region Probe - LSI TUPLE1 SpectrumOrange/LSI
ARSA SpectrumGreen (Vysis). Ðîçì³ð äîñë³äæóâà-
íîãî ëîêóñó ARSA ñòàíîâèâ 334 kb: ïî÷èíàâñÿ
â³ä öåíòðîìåðè ç ´åíó SBF1 ³ çàê³í÷óâàâñÿ â ³í-
òåðâàë³ ì³æ ́ åíàìè SHANK3 ³ ACR. Ìåòîä ïðè-
ãîòóâàííÿ FISH-ïðåïàðàò³â ïðîâîäèëè çã³äíî ç
³íñòðóêö³ºþ âèðîáíèêà [6]. Ïðåäìåòí³ ñêåëüöÿ
ï³ñëÿ ã³áðèäèçàö³¿ ³ â³äìèâêè îáðîáëÿëè ôëóîðåñ-
öåíòíèì áàðâíèêîì DAPI, àíàë³ç õðîìîñîì ïðî-
âîäèëè íà ôëóîðåñöåíòíîìó ì³êðîñêîï³ Olympus.
Õàðàêòåðèñòèêó ðîçòàøóâàííÿ äîñë³äæóâàíèõ
ðå´³îí³â õðîìîñîìè 22 ïîäàíî íà ðèñ 1.

Áóäü-ÿêà ê³ëüöåâà õðîìîñîìà óòâîðþºòüñÿ
øëÿõîì ðîçðèâó òåðì³íàëüíèõ ñóáòåëîìåðíèõ
ïîñë³äîâíîñòåé êîðîòêîãî ³ äîâãîãî ïëå÷à ³ óòâî-
ðåííÿì òàê çâàíèõ "ëèïêèõ" ê³íö³â, ùî çìèêàþòü-
ñÿ ó ê³ëüöå [7]. Âòðàòà ́ åíåòè÷íîãî ìàòåð³àëó íà
êîðîòêîìó ïëå÷³ õðîìîñîìè 22, çàãàëîì, íå ñó-
ïðîâîäæóºòüñÿ ïàòîëî´³÷íèìè êë³í³÷íèìè âèÿ-
âàìè. Ïðè âòðàò³ ñóáòåëîìåðíèõ ïîñë³äîâíîñòåé
äîâãîãî ïëå÷à (çîêðåìà, ó ëîêóñ³ 22q13.3), º ÷³òêî
âèðàæåí³ êë³í³÷í³ ñèìïòîìè [8]. Â³äîìî áëèçüêî
250 ́ åí³â, ÿê³ ì³ñòÿòüñÿ ó ëîêóñ³ 22q13.3 ³ âòðàòà
ÿêèõ ïðèçâîäèòü äî ðîçâèòêó ïàòîëî´³¿. Çîêðåìà,

Ðèñ. 1
Ñõåìàòè÷íå ðîçòàøóâàííÿ ñèãíàë³â íà õðîìîñîì³ 22

Ðèñ. 2
Ñõåìà óòâîðåííÿ ê³ëüöåâî¿ õðîìîñîìè
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ì³êðîäåëåö³ÿ 22q13.3 àñîö³þºòüñÿ ³ç ñèíäðîìîì
Ôåëàí-ÌàêÄåðì³äà (OMIM #606232). Òàêèé òèï
õðîìîñîìíî¿ ïåðåáóäîâè ÷àñòî âèíèêàº ÿê ñïîí-
òàííà ìóòàö³ÿ, àëå ìîæå ç`ÿâèòèñÿ âíàñë³äîê óòâî-
ðåííÿ ê³ëüöåâî¿ õðîìîñîìè 22 ³ç âòðàòîþ òåðì³-
íàëüíèõ ëîêóñ³â äîâãîãî ïëå÷à, ³ ñ³ìåéíèõ òðàíñ-
ëîêàö³é ³ç ó÷àñòþ ëîêóñó q13.3 õðîìîñîìè 22 [3].
Ðîçì³ð äåëåòîâàíîãî ôðà´ìåíòó (çàëåæí³ñòü äîçè
´åíåòè÷íîãî ïðîäóêòó) ³ âòðàòà êðèòè÷íèõ ëîêó-
ñ³â ARSA ³ SHANK3 âèçíà÷àº êë³í³êó ïàö³ºíòà [9].
Ö³êàâî, ùî ´åí SHANK3 òàêîæ àñîö³þºòüñÿ ³ç
ðîçâèòêîì òàêèõ õâîðîá, ÿê àóòèçì ³ øèçîôðåí³ÿ,
à òàêîæ â³äïîâ³äàëüíèé çà ðîçâèòîê íåéðîïîâå-
ä³íêîâèõ àíîìàë³é [10].

Äëÿ âñòàíîâëåííÿ ïðèðîäè ö³º¿ ïåðåáó-
äîâè ä³à´íîñòèêà çàâæäè ïî÷èíàºòüñÿ ³ç ñòàí-
äàðòíîãî êàð³îòèïóâàííÿ, ÿê "çîëîòîãî ñòàíäàð-
òó" öèòî´åíåòè÷íî¿ ä³à´íîñòèêè. Ó âèïàäêàõ ì³ê-
ðîäåëåö³¿ âèêîðèñòîâóþòü ìîëåêóëÿðíî-öèòî´å-
íåòè÷í³ ìåòîäè: ôëóîðåñöåíòíà in situ ã³áðèäèçà-
ö³ÿ (FISH) ³ ïîð³âíÿëüíà ´åíîìíà ã³áðèäèçàö³ÿ
(arrayCGH).

Ðåçóëüòàòè é îáãîâîðåííÿ
Ï³ä ÷àñ ðóòèííîãî àíàë³çó õðîìîñîì ó ä³òåé ³ç ï³-
äîçðîþ íà õðîìîñîìíó ïàòîëî´³þ ìè âèÿâèëè
äâà âèïàäêè ê³ëüöåâî¿ õðîìîñîìè 22. Âèíèêëà
³äåÿ îá`ºäíàòè ³ ïîð³âíÿòè ö³ äâà âèïàäêè, îñ-
ê³ëüêè ç`ÿñóâàííÿ â³äïîâ³äíîñò³ êë³í³÷íî¿ êàðòèíè
ïàö³ºíòà òèïó õðîìîñîìíî¿ ïåðåáóäîâè íåîáõ³äíå
äëÿ âñòàíîâëåííÿ ä³à´íîçó ë³êàðåì-´åíåòèêîì,
ðîçðàõóíêó ´åíåòè÷íîãî ðèçèêó òà âèð³øåííÿ
íèçêè ìåäè÷íî-ñîö³àëüíèõ ïèòàíü äëÿ ñ³ì`¿.

Â³äïîâ³äíî äî äæåðåë ë³òåðàòóðè êë³í³êà,
îáóìîâëåíà ì³êðîäåëåö³ºþ 22q13, ìàº ñâî¿ îñîá-
ëèâîñò³ ó âèãëÿä³ ì`ÿçîâî¿ ã³ïîòîí³¿ ó íåîíàòàëü-
íîìó ïåð³îä³, ïîðóøåíí³ êîîðäèíàö³¿ é õîäè, çà-
òðèìêè ìîâíîãî ðîçâèòêó, ðîçóìîâî¿ â³äñòàëîñò³
òà ÷åðåïíî-ëèöåâèõ äèçìîðô³é (ì³êðîöåôàë³ÿ,
åï³êàíò, âåëèê³ âóøí³ ðàêîâèíè). Ñåðåä ïîâåä³í-
êîâèõ îñîáëèâîñòåé â³äì³÷àþòü àãðåñèâíó ïîâå-
ä³íêó ³ ã³ïåðàêòèâí³ñòü, à òàêîæ çíèæåíèé ïîð³ã
áîëüîâî¿ ÷óòëèâîñò³ [11].

Äèôåðåíö³éíà ä³à´íîñòèêà ö³º¿ ïàòîëî´³¿
ïðîâîäèòüñÿ ñåðåä ñèíäðîì³â, ÿê³ õàðàêòåðèçó-
þòüñÿ ì'ÿçîâîþ ã³ïîòîí³ºþ, çàòðèìêîþ ïñèõî-ìîâ-
íîãî ðîçâèòêó ³/àáî àóòèñòè÷íî¿ ïîâåä³íêè (ñèíä-
ðîìè Ïðàäåðà-Â³ëë³, Àíãåëüìàíà, Â³ëüÿìñà, Ñì³òà-
Ìàãåí³ñà, Ñîòîñà, ôðàã³ëüíî¿ õðîìîñîìè Õ, à òàêîæ

äèòÿ÷èé öåðåáðàëüíèé ïàðàë³÷, àóòèçì). [11].
Ïðîáàíä ¹1. Ïàö³ºíòà ñêåðîâàíî ó

ÑÌ¥Ö ó â³ö³ 3,5 ðîê³â â³ä êàðä³îëî´³÷íîãî öåíòðó
ç ìåòîþ âèêëþ÷åííÿ õðîìîñîìíî¿ ïàòîëî´³¿. Äè-
òèíà íàðîäèëàñÿ â³ä äðóãî¿ âàã³òíîñò³ òà ïåðøèõ
ïîëîã³â (ïåðøà âàã³òí³ñòü çàâìåðëà ó 16 òèæí³â).
Ïîëîãè áóëè óñêëàäíåíèìè êåñàðåâèì ðîçòèíîì
íà 41-42 òèæí³; âàãà äèòèíè ïðè íàðîäæåíí³ -
3800 ´, çð³ñò - 54 ñì, Àï´àð - 6/6 áàë³â. Ïðåíà-
òàëüíèé ́ åíåòè÷íèé ñêðèí³í´ ó ìàòåð³ ïðîáàíäà
ïðîâîäèëè äâ³÷³ - íà 10-11 òà 16-18 òèæí³, çã³äíî
³ç ÿêèìè âàã³òíà íå óâ³éøëà äî ãðóïè ðèçèêó çà
õðîìîñîìíîþ ïàòîëî´³ºþ.

Ôåíîòèï ïðîáàíäà õàðàêòåðèçóâàâñÿ ëè-
öåâèìè äèçìîðô³ÿìè ó âèãëÿä³ âèñîêîãî ï³äíå-
á³ííÿ, àêðîìåãàë³¿, ïîðóøåííÿì ïàëüöåâîãî ðÿäó
íà äâîõ ñòóïíÿõ, øèðîêèìè äèñòàëüíèìè ôàëàí-
ãàìè ïàëüö³â ðóê òà âèðàæåíîþ ì'ÿçîâîþ ã³ïî-
òîí³ºþ òà àòàêñ³ºþ. Ïàòîëî´³¿ çîðó ³ ñëóõó íå âè-
ÿâëåíî. Ùîäî ïîäàëüøîãî ðîçâèòêó äèòèíè, ñë³ä
çàçíà÷èòè, ùî ïî÷àëà òðèìàòè ãîëîâó â 6 ì³ñÿö³â,
ñàìîñò³éíî õîäèòè ó 3 ðîêè, ïðîòå, õîäà áóëà íå-
ñò³éêîþ (àòàêñ³ÿ). Ó 3,5 ðîêè ïðîáàíä íå ãîâîðèâ,
àëå âï³çíàâàâ ð³äíèõ; ñòîÿâ íà îáë³êó ó íåâðîïà-
òîëî´à çà ì³ñöåì ïðîæèâàííÿ â³ä 1,5 ðîêó ç ïðè-
âîäó äèòÿ÷îãî öåðåáðàëüíîãî ïàðàë³÷ó ³ çàòðèìêè
ïñèõî-ìîâíîãî ðîçâèòêó; ñóäîì íå áóëî.

Ñåðåä ³íøèõ äîñë³äæåíü ïðîâåäåíî íåé-
ðîñîíî´ðàô³þ, äå çàô³êñîâàíî ã³äðîöåôàë³þ; ÓÇÎ
ñåðöÿ âèêëþ÷èëî íàÿâí³ñòü âðîäæåíèõ âàä ñåðöÿ
(ÂÏÑ) òà ïàòîëî´³é ì³îêàðäà.

Ïðîáàíä ¹2. Ñêåðîâàíèé ç ðå´³îíàëüíî-
ãî ìåäè÷íî-´åíåòè÷íîãî öåíòðó ç ìåòîþ óòî÷-
íåííÿ ä³à´íîçó. Äèòèíà â³ä ïåðøî¿ âàã³òíîñò³ ³
ïåðøèõ ïîëîã³â, íàðîäèëàñü ç âàãîþ 2500 ́  ³ ðîñ-
òîì - 51 ñì. Ïðè íàðîäæåíí³ áóëà àñô³êñ³ÿ ³ òðè-
âàëà æîâòÿíèöÿ (äî 1 ì³ñÿöÿ). Ó íåîíàòàëüíîìó
ïåð³îä³ âèÿâëåíî âàäó ñåðöÿ - ÎÀÏ (â³äêðèòèé
àîðòàëüíèé ïðîòîê), ç ïðèâîäó ÷îãî äèòèíà áóëî
îïåðîâàíî.

Äî ÑÌ¥Ö ïðîáàíä çâåðíóâñÿ ó â³ö³ 6 ðî-
ê³â, ó ÿêîãî íå áóëî âèÿâëåíî ñòèãì äèçºìáð³î´å-
íåçó òà ³íøèõ âðîäæåíèõ âàä. Äèòèíà ðîçâèâà-
ëàñÿ ç çàòðèìêîþ ñòàòî-ê³íåòè÷íîãî, ïñèõî-ìîâ-
íîãî òà ô³çè÷íîãî ðîçâèòêó. Íà ìîìåíò îáñòå-
æåííÿ ó ïðîáàíäó áóâ â³äñóòí³é êîâòàëüíèé òà
æóâàëüíèé ðåôëåêñè. Íåâðîëî´³÷íèé ñòàí õàðàê-
òåðèçóâàâñÿ ñïàñòè÷íèì òåòðàïàðåçîì. Ñë³ä çà-
çíà÷èòè, ùî ðåçóëüòàòè ³íñòðóìåíòàëüíèõ îáñòå-
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æåíü (ÌÐÒ ãîëîâíîãî ìîçêó) ïîêàçàëè íàÿâí³ñòü
ã³ïîïëàç³¿ ëîáîâèõ äîëü òà ã³ïîïëàç³þ ìîçîëèñ-
òîãî ò³ëà. Êîìï'þòåðíà òîìî´ðàô³ÿ âèÿâèëà îç-
íàêè àðàõíî³äàëüíî¿ ê³ñòè.

Áàòüêàì äèòèíè ïðîâîäèëè öèòî´åíå-
òè÷íå äîñë³äæåííÿ, õðîìîñîìíèõ ïåðåáóäîâ íå
âèÿâëåíî.

Ðåçóëüòàòè öèòî´åíåòè÷íèõ äîñë³äæåíü
ïðîáàíä³â íàâåäåíî íà ðèñ. 3.

Â îáîõ âèïàäêàõ ïðîâîäèëè ñòàíäàðòíå
êàð³îòèïóâàííÿ, äå ³ âèÿâèëè àíîìàëüíó õðîìî-
ñîìó 22 (ðèñ 3 À, Á). Ï³äòâåðäæåííÿ ôàêòó óòâî-

ðåííÿ ê³ëüöÿ âñòàíîâëþâàëè çà äîïîìîãîþ
FISH-ìåòîäó ç³ çàñòîñóâàííÿì ÄÍÊ-çîíäó
DiGeorge Region Probe: ÷åðâîíèé ñèãíàë ïðåä-
ñòàâëåíèé ëîêóñîì 22q11.2 (HIRA), à çåëåíèé
â³äïîâ³äàº ëîêóñó 22q13.3 (ARSA) (ðèñ 4 À, Á.).
Ðåçóëüòàòè êàð³îòèïó ³ FISH-äîñë³äæåííÿ:
- ïàö³ºíò ¹1 - 46,XY,r(22)(p11.1q13.3).ish
22q11.2(HIRA+), 22q13.3(ARSA-)
- ïàö³ºíò ¹2 - 46,XÕ,r(22)(p11.1q13.3).ish
22q11.2(HIRA+), 22q13.3(ARSA-).

×åðâîí³ ñèãíàëè ëîêóñó HIRA (22q11.2)
ïðåäñòàâëåíî íà îáîõ õðîìîñîìàõ 22, àëå çåëå-

Ðèñ. 3
Êàð³î´ðàìà õðîìîñîì ïàö³ºíòà ¹1(À) ³ ïàö³ºíòà ¹2 (Á). Ê³ëüöåâà õðîìîñîìà 22 âêàçàíà ñòð³ëêîþ. G-ìåòîä

ôàðáóâàííÿ; x1000

À Á
Ðèñ. 4

(À. Á.) FISH-³ëþñòðàö³ÿ: çîáðàæåííÿ ëîêóñ³â 22q11.2 (HIRA), 22q13.3 (ARSA) íà õðîìîñîì³ 22. À.- ñòàíäàðòíèé
âèãëÿä, Á. - ³íâåðòîâàíèé FISH (ôîòî õðîìîñîì ïàö³ºíòà ¹2); õ1000

À                                                                                                                                Á
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íèé ñèãíàë, òîáòî ëîêóñ 22q13.3, º ëèøå íà îäí³é
ñòðóêòóðíî íîðìàëüí³é õðîìîñîì³ 22, íà ³íø³é
(ê³ëüöåâ³é) â³í â³äñóòí³é (ðèñ. 4). Ó öüîìó äîñë³-
äæåíí³ ÷åðâîíå ñâ³÷åííÿ âèñòóïèëî ÿê ïîçèòèâ-
íèé êîíòðîëü âèêîíàííÿ äîñë³äæåííÿ, à çîáðà-
æåííÿ çåëåíîãî ô³ëüòðó ïîêàçàëî âòðàòó ñóáòå-
ëîìåðíî¿ ïîñë³äîâíîñò³ íà äîâãîìó ïëå÷³ îäí³º¿
õðîìîñîìè 22.

Îòîæ, íåçâàæàþ÷è íà òå, ùî îáèäâà âè-
ïàäêè ìàþòü îäíàêîâó õðîìîñîìíó ïåðåáóäîâó,
ó îïèñàíèõ ïðîáàíä³â êë³í³÷íà êàðòèíà ð³çíà, íå-
ìàº çàãàëüíèõ ðèñ ðîçâèòêó çàõâîðþâàííÿ. ª íå-
âðîëî´³÷íà êë³í³êà ó îáîõ ïàö³ºíò³â, ãðóáà çàòðèì-
êà ô³çè÷íîãî, ïñèõ³÷íîãî ðîçâèòêó, ì'ÿçîâà ã³ïîòî-
í³ÿ ³ àòàêñ³ÿ. Ïðîòå, ö³ îçíàêè ïðèòàìàíí³ áàãàòüîì
õðîìîñîìíèì ³ ´åííèì ñèíäðîìàì, çàï³äîçðèòè
ñàìå ïàòîëî´³þ õðîìîñîìè 22 íåìîæëèâî.

Ìîæëèâî, òàêå ðîçõîäæåííÿ àíàìíåçó îá-
óìîâëåíå ð³çíîþ äîâæèíîþ äåëåòîâàíîãî õðî-
ìîñîìíîãî ôðà´ìåíòó, à îòæå, ð³çíîþ ê³ëüê³ñòþ
âòðà÷åíèõ ́ åí³â ó äîñë³äæóâàíîìó ëîêóñ³, ùî ä³-
à´íîñòóºòüñÿ ò³ëüêè ³ç âèêîðèñòàííÿì âèñîêî÷óò-
ëèâèõ ìåòîä³â äîñë³äæåííÿ. Íàïðèêëàä, ìîæíà
âèêîðèñòàòè arrayCGH (ïîð³âíÿëüíó ́ åíîìíó ã³á-
ðèäèçàö³þ àáî ìîëåêóëÿðíå êàð³îòèïóâàííÿ), ÿêà
òåñòóº âñ³ õðîìîñîìè íà íàÿâí³ñòü ì³êðîäåëåö³é
³ ì³êðîäóïë³êàö³é ³ç òî÷íèì âêàçàííÿì òî÷îê ëî-
êàë³çàö³¿. Äëÿ ðîçøèôðîâêè ïåðâèííî¿ ÄÍÊ ïî-
ñë³äîâíîñò³ ³ ïîøóêó òî÷êîâèõ ìóòàö³é çàñòîñî-
âóºòüñÿ ìåòîä ñåêâåíóâàííÿ.

Âèñíîâêè
1. Ä³òè ³ç çàòðèìêîþ ô³çè÷íîãî, ñòàòî-ê³íåòè÷íîãî
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ïðîáàíäè, ó êàð³îòèï³ ÿêèõ âèÿâëåíî ê³ëüöåâó õðî-
ìîñîìó 22, íå ìàëè ñïåöèô³÷íèõ êë³í³÷íèõ îçíàê.
3. Êë³í³÷í³ îçíàêè íàãàäóþòü âèÿâè, õàðàêòåðí³ ïðè
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