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Îðè´³íàëüí³ ïðàö³

Ðåôåðàò
Ìåòà. Âèÿâèòè íåñïðèÿòëèâ³ ïðî´íîñòè÷í³ ìàðêåðè òà
ï³äâèùèòè ÷óòëèâ³ñòü ́ åíåòè÷íî¿ ä³à´íîñòèêè ïðè âòî-
ðèííîìó ì³ºëîô³áðîç³.
Ìàòåð³àë ³ ìåòîäè. Ïðîâåäåíî îáñòåæåííÿ 7 õâîðèõ (5
æ³íîê ³ 2 ÷îëîâ³ê³â) íà âòîðèííèé ì³ºëîô³áðîç: ç íèõ ó 6
îñ³á ì³ºëîô³áðîç ðîçâèíóâñÿ âíàñë³äîê òðàíñôîðìàö³¿
ñïðàâæíüî¿ ïîë³öèòåì³¿, à ó 1 õâîðî¿ - åñåíö³àëüíî¿
òðîìáîöèòåì³¿. Ïðîâîäèëèñÿ çàãàëüíîêë³í³÷í³ îáñòå-
æåííÿ, öèòî´åíåòè÷íå äîñë³äæåííÿ ê³ñòêîâîãî ìîçêó ç³
çàñòîñóâàííÿì ñòàíäàðòíèõ ìåòîä³â òà âåíîçíî¿ êðîâ³ -
çà àâòîðñüêèì ìåòîäîì ³ç âèêîðèñòàííÿì ´ðàíóëîöèò-
íîãî êîëîí³ºñòèìóëþþ÷îãî ôàêòîðà, à òàêîæ äîñë³-
äæåííÿ âåíîçíî¿ êðîâ³ òà ê³ñòêîâîãî ìîçêó ìåòîäîì
ôëóîðåñöåíòíî¿ ã³áðèäèçàö³¿ in situ.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ïîäàíî êë³í³÷íó õàðàêòåðèñ-
òèêó õâîðèõ ç âòîðèííèì ì³ºëîô³áðîçîì, ÿêèé ðîçâèíóâñÿ
âíàñë³äîê òðàíñôîðìàö³¿ ñïðàâæíüî¿ ïîë³öèòåì³¿ òà
åñåíö³àëüíî¿ òðîìáîöèòåì³¿. Ó 2 õâîðèõ âèÿâëåíî íåñïðè-
ÿòëèâ³ öèòî´åíåòè÷í³ àíîìàë³¿, òàê³ ÿê ìîíîñîì³ÿ 7-î¿
õðîìîñîìè, êîìïëåêñíèé êàð³îòèï. Îïèñàíî âèïàäîê õâî-
ðî¿ íà âòîðèííèé ì³ºëîô³áðîç, ó ÿêî¿ äàí³ öèòî´åíåòè÷-
íîãî äîñë³äæåííÿ ìåòàôàçíèõ õðîìîñîì, çàáàðâëåíèõ
çà G-ìåòîäîì, áóëè âåðèô³êîâàí³ é óòî÷íåí³ ìåòîäîì
ôëóîðåñöåíòíî¿ ã³áðèäèçàö³¿ in situ.
Âèñíîâîê. Çàñòîñóâàííÿ öèòî´åíåòè÷íîãî äîñë³äæåííÿ
âåíîçíî¿ êðîâ³ ïîðÿä ³ç äîñë³äæåííÿì ê³ñòêîâîãî ìîçêó
äîçâîëèëî ïîëåãøèòè àíàë³ç êàð³îòèïó õâîðèõ íà âòî-
ðèííèé ì³ºëîô³áðîç. Âèÿâëåííÿ öèòî´åíåòè÷íèõ àíîìàë³é
äîïîìàãàº â³ðîã³äíî âèêëþ÷èòè íàÿâí³ñòü õâîðîãî âòî-
ðèííîãî ì³ºëîô³áðîçó áåç ñïåöèô³÷íîãî óðàæåííÿ ì³º-
ëî¿äíèõ êðîâîòâîðíèõ êë³òèí. Âèêîðèñòàííÿ ìåòîäó
ôëóîðåñöåíòíî¿ ã³áðèäèçàö³¿ in situ äîçâîëèëî çá³ëüøèòè
÷óòëèâ³ñòü öèòî´åíåòè÷íîãî äîñë³äæåííÿ, ï³äòâåðäèòè
íàÿâí³ñòü ñóìí³âíèõ àíîìàë³é ó âèïàäêó íåäîñòàòíüî
ÿê³ñíèõ ïðåïàðàò³â ìåòàôàçíèõ õðîìîñîì, çàáàðâëåíèõ
çà G-ìåòîäîì, åôåêòèâí³øå âèÿâëÿòè òà ï³äòâåðäæó-
âàòè ãåòåðî´åíí³ñòü ïàòîëî´³÷íèõ êëîí³â êë³òèí.
Êëþ÷îâ³ ñëîâà: âòîðèííèé ì³ºëîô³áðîç, êàð³îòèï, FISH,
Ã-ÊÑÔ
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Aim. To identify adverse prognostic markers and to increase
sensitivity of genetic diagnostics of secondary myelofibrosis.
Material and Methods. A total of 7 patients (5 females and 2
males) with secondary myelofibrosis were examined. In 6
patients myelofibrosis developed as a result of transformation
of polycythemia vera, and in 1 patient myelofibrosis
transformed from essential thrombocytemia. Routine clinical
examination and cytogenetic studies of bone marrow by
standard methods were performed, as well as cytogenetic
studies of venous blood by the new method using granulocyte
colony stimulating factor and study of peripheral blood and
bone marrow by fluorescent in situ hybridization method.
Results and Discussion. Clinical characteristics of patients
with secondary myelofibrosis as a result of the transformation
of polycythemia vera and essential thrombocytemia were
outlined. Adverse cytogenetic abnormalities in 2 patients,
such as monosomy of chromosome 7 and the complex karyotype
were revealed. Case report about the patient with secondary
myelofibrosis with data of cytogenetic analysis of metaphase
chromosomes stained by G-method verified and refined by
fluorescent in situ hybridization method is included.
Conclusions. The use of venous blood cytogenetic studies along
with bone marrow studies allowed to facilitate karyotype
analysis for patients with secondary myelofibrosis. Detection
of cytogenetic abnormalities is helpful for reliable exclusion of
myelofibrosis genesis from other sources than hemopoietic
myeloid cells. The use of fluorescent in situ hybridization method
increased the sensitivity of cytogenetic study, confirmed the
presence of suspicious abnormalities in case of metaphase
chromosomes samples of insufficient quality stained by G-
method, and detected and confirmed more effectively the
heterogeneity of pathological cell clones.
Keywords: secondary myelofibrosis, karyotype, FISH, G-CSF

Âñòóï
Âòîðèííèé ì³ºëîô³áðîç (ÂÌ) ÷àñòî âèÿâëÿþòü
â êë³í³÷í³é ïðàêòèö³ ÿê óñêëàäíåííÿ îíêîëî´³÷íèõ
çàõâîðþâàíü ç ìåòàñòàçóâàííÿì ó ê³ñòêîâèé ìî-
çîê (ÊÌ), çàõâîðþâàíü ñïîëó÷íî¿ òêàíèíè òà ³í-
ôåêö³éíî¿ ïàòîëî´³¿. Îäíàê, ïðè òðàíñôîðìàö³¿
ì³ºëîïðîë³ôåðàòèâíèõ çàõâîðþâàíü, òàêèõ ÿê
ñïðàâæíÿ ïîë³öèòåì³ÿ (ÑÏ) àáî åñåíö³àëüíà
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òðîìáîöèòåì³ÿ (ÅÒ), äàíèé ïàòîëî´³÷íèõ ñòàí ìàº
â³äì³ííó ïðèðîäó, îñê³ëüêè ðîçâèâàºòüñÿ çà ðà-
õóíîê íàðîñòàííÿ ïîøêîäæåíü ́ åíåòè÷íîãî ìà-
òåð³àëó ì³ºëî¿äíèõ êðîâîòâîðíèõ êë³òèí [1]. Ó
öüîìó âèïàäêó õâîðîáà ïðî´ðåñóº âíàñë³äîê
âïëèâó ìóòàö³é îíêî´åí³â. Êë³í³÷íà êàðòèíà ïðè
òàêîìó âàð³àíò³ ÂÌ íàãàäóº ³ä³îïàòè÷íèé ì³ºëî-
ô³áðîç (D47.1), òîìó ë³êóâàííÿ õâîðèõ ç òðàíñ-
ôîðìàö³ºþ ÑÏ òà ÅÒ ó ÂÌ º ³äåíòè÷íèì äî òåðàï³¿
³ä³îïàòè÷íîãî ì³ºëîô³áðîçó [2]. Òàêèì ÷èíîì,
âàæëèâîþ º äèôåðåíö³éíà ä³à´íîñòèêà, îñê³ëüêè
ÂÌ, ÿêèé íå ïîâ'ÿçàíèé ³ç ì³ºëîïðîë³ôåðàòèâíèì
çàõâîðþâàííÿì â àíàìíåç³, ïîòðåáóº ïðèíöèïî-
âî ³íøèõ ï³äõîä³â äî ë³êóâàííÿ.

×àñòîòà ÑÏ òà ÅÒ â çàãàëüí³é ïîïóëÿö³¿ º
äîñèòü íèçüêîþ, à òðàíñôîðìàö³ÿ ó ÂÌ â³äáóâà-
ºòüñÿ íå ó âñ³õ õâîðèõ [3]. Îäíàê, äàíèé ïàòîëî-
´³÷íèé ñòàí º ïðàêòè÷íî íåâèë³êîâíèì. Ðîçðîá-
ëåíî ì³æíàðîäíó äèíàì³÷íó ïðî´íîñòè÷íó ñèñ-
òåìó (DIPSS òà ¿¿ âäîñêîíàëåíèé ñó÷àñíèé âàð³-
àíò DIPSS Plus ³ç âðàõóâàííÿì äàíèõ öèòî´åíå-
òè÷íîãî àíàë³çó), çà äîïîìîãîþ ÿêî¿ ìîæíà ïå-
ðåäáà÷èòè ïåðåá³ã çàõâîðþâàííÿ ³ ðåêîìåíäóâà-
òè õâîðîìó àëî´åííó òðàíñïëàíòàö³þ ãåìîïîå-
òè÷íèõ ñòîâáóðîâèõ êë³òèí. Áåç âèêîðèñòàííÿ
öüîãî ìåòîäó ë³êóâàííÿ ìåä³àíà âèæèâàííÿ õâî-
ðèõ ñòàíîâèòü áëèçüêî 2 ðîê³â ó ãðóï³ âèñîêîãî
ðèçèêó [4,5]. Ïðîòå, äàíà ïðîöåäóðà íåäîñòóïíà
äëÿ ïåðåâàæíî¿ á³ëüøîñò³ õâîðèõ ÷åðåç â³äñóò-
í³ñòü ñóì³ñíèõ äîíîð³â, âèñîêó âàðò³ñòü òà çíà÷-
íèé ðèçèê äëÿ æèòòÿ â³ä âëàñíå ë³êóâàííÿ [6].
Õâîð³, ÿêèì íå âäàºòüñÿ ïðîâåñòè òðàíñïëàíòà-
ö³þ îòðèìóþòü ëèøå ïàë³àòèâíó òåðàï³þ öèòî-
ñòàòè÷íèìè ïðåïàðàòàìè àáî ðàä³îòåðàï³þ [2,6].
Òàêèì ÷èíîì, äîñë³äæåííÿ ´åíåòè÷íèõ îñîáëè-
âîñòåé ÂÌ, ÿêèé âèíèêàº âíàñë³äîê òðàíñôîð-
ìàö³¿ ÑÏ àáî ÅÒ ìàº çíà÷íèé êë³í³÷íèé ³íòåðåñ.

Ìåòîþ äîñë³äæåííÿ áóëî âèÿâëåííÿ íå-
ñïðèÿòëèâèõ ïðî´íîñòè÷íèõ ìàðêåð³â òà ï³äâè-
ùåííÿ ÷óòëèâîñò³ ´åíåòè÷íî¿ ä³à´íîñòèêè ïðè
âòîðèííîìó ì³ºëîô³áðîç³.

Ìàòåð³àë ³ ìåòîäè
Ïðîâåäåíî îáñòåæåííÿ 7 õâîðèõ (5 æ³íîê ³ 2 ÷î-
ëîâ³ê³â) íà âòîðèííèé ÌÔ: ç íèõ ó 6 îñ³á ì³ºëî-
ô³áðîç ðîçâèíóâñÿ âíàñë³äîê òðàíñôîðìàö³¿
ñïðàâæíüî¿ ïîë³öèòåì³¿, à ó 1 õâîðî¿ - åñåíö³àëüíî¿
òðîìáîöèòåì³¿. Ïàö³ºíò³â îáñòåæóâàëè â³äïîâ³ä-
íî äî ïðîòîêîëó íàäàííÿ ìåäè÷íî¿ äîïîìîãè, çà-

òâåðäæåíîãî ÌÎÇ Óêðà¿íè, çîêðåìà, âñ³ì õâîðèì
ïðîâîäèëîñÿ äîñë³äæåííÿ çàãàëüíîãî àíàë³çó
êðîâ³ ç öèòîëî´³÷íèì ïåðåãëÿäîì ìàçê³â, çàáàðâ-
ëåíèõ çà Ìàé-¥ðþíâàëüäîì; òðåïàíîá³îïñ³ÿ êëó-
áîâî¿ ê³ñòêè ç ïîäàëüøèì ã³ñòîëî´³÷íèì äîñë³-
äæåííÿì á³îïòàò³â. Âñ³ ïàö³ºíòè ï³äïèñàëè ³í-
ôîðìîâàíó çãîäó íà ó÷àñòü â äîñë³äæåíí³. Äî-
ñë³äæåííÿ áóëî ïîãîäæåíå ç ëîêàëüíèì åòè÷íèì
êîì³òåòîì, ³ ïðîâîäèëîñÿ çã³äíî ïðèíöèï³â Ãåëü-
ñ³íñüêî¿ äåêëàðàö³¿ ïðàâ ëþäèíè, Êîíâåíö³¿ Ðàäè
ªâðîïè ïðî ïðàâà ëþäèíè ³ á³îìåäèöèíè òà â³ä-
ïîâ³äíèõ Çàêîí³â Óêðà¿íè.

Ó ðîáîò³ âèêîðèñòîâóâàëè öèòî´åíåòè÷í³
ìåòîäè, çîêðåìà êóëüòèâóâàííÿ êë³òèí in vitro àñ-
ï³ðàòó ÊÌ òà ïåðèôåð³éíî¿ êðîâ³ (ÏÊ). Ïðåïàðà-
òè ÊÌ ãîòóâàëè çà ñòàíäàðòíèì ìåòîäîì [7] áåç
ñòèìóëÿö³¿. Öèòî´åíåòè÷íèé àíàë³ç ÏÊ ïðîâîäè-
ëè çà àâòîðñüêèì ìåòîäîì ³ç âèêîðèñòàííÿì ́ ðà-
íóëîöèòíîãî êîëîí³ºñòèìóëþþ÷îãî ôàêòîðà (Ã-
ÊÑÔ) ô³ëãðàñòèìó äëÿ ñòèìóëÿö³¿ ì³òîòè÷íîãî
ïîä³ëó öèðêóëþþ÷èõ ñòîâáóðîâèõ êë³òèí, áëàñò-
íèõ êë³òèí òà ³íøèõ íåçð³ëèõ ì³ºëî¿äíèõ ïîïå-
ðåäíèê³â ³ç ÏÊ (çàÿâêà íà âèíàõ³ä Óêðà¿íè
¹à201505498 â³ä 04.06.2015 ð., àâòîðè Ëîçèí-
ñüêèé Ð.Þ., Ëîçèíñüêà Ì.Ð.). Òàêîæ 1 õâîð³é áóëî
ïðîâåäåíî ïîâòîðíå öèòî´åíåòè÷íå îáñòåæåííÿ
ÏÊ ó äèíàì³ö³ ÷åðåç 6 ì³ñ. ï³ñëÿ ïåðâèííîãî îá-
ñòåæåííÿ. Çàñòîñîâóâàëè G-ìåòîä äèôåðåíö³é-
íîãî çàáàðâëåííÿ ìåòàôàçíèõ õðîìîñîì.

²ç ìåòîþ çáåðåæåííÿ ïðîë³ôåðàö³¿ êë³òèí
òà óíèêíåííÿ ñïîòâîðåííÿ ðåçóëüòàò³â öèòî´å-
íåòè÷íîãî àíàë³çó ïåðåä çàáîðîì ÏÊ òà ÊÌ õâî-
ðèì ðåêîìåíäóâàëè ïðèçóïèíèòè ïðèéìàòè ïðå-
ïàðàòè ³ç öèòîòîêñè÷íîþ ä³ºþ íà òåðì³í â³ä 3-õ
äî 7-è ä³á. Äëÿ ï³äòâåðäæåííÿ àíîìàë³é, âèÿâ-
ëåíèõ ó ÏÊ òà ÊÌ, â 1 õâîðî¿ áóëî âèêîíàíî äî-
ñë³äæåííÿ õðîìîñîì ìåòîäîì ôëóîðåñöåíòíî¿
ã³áðèäèçàö³¿ in situ (FISH). Çàñòîñîâóâàëè ì³òêè äî
ïðèöåíòðîìåðíèõ ä³ëÿíîê 3-î¿ ³ 9-î¿ õðîìîñîì
(D3Z1 ³ D9Z1): ÑEP3 (Spectrum Orange), CEP9
(Spectrum Aqua), (âèðîáíèê "Abbott", ÑØÀ); òà
ñóì³ø çîíä³â FISH CEP8 (Spectrum Aqua),
LSI8q23.3 (Spectrum Red) (âèðîáíèê "Cytoñell",
Âåëèêîáðèòàí³ÿ) äî ïðèöåíòðîìåðíèõ ä³ëÿíîê ³
äîâãèõ ïëå÷åé 8-î¿ õðîìîñîìè (D8Z2 ³ TRPS1).

Ðåçóëüòàòè é îáãîâîðåííÿ
Ó æîäíîãî ç õâîðèõ íå ñïîñòåð³ãàëè çíèæåííÿ
ð³âíÿ ãåìî´ëîá³íó íèæ÷å 100 ́ /ë (òàáëèöÿ), òîìó



AML  XXII 2016  1

6

ñïåöèô³÷íî¿ òåðàï³¿ àíåì³÷íîãî ñèíäðîìó íå ïðî-
âîäèëîñÿ. Ó ÷îòèðüîõ õâîðèõ âèÿâëÿëè ëåéêî-
öèòîç íà ÷àñ îáñòåæåííÿ, ç íèõ ó òðüîõ ð³âåíü
ëåéêîöèò³â ó õîä³ ïîäàëüøîãî ë³êóâàííÿ çíèçèâñÿ.

Ëåéêîöèòíà ôîðìóëà â 3 õâîðèõ (¹1, 2, 5
ó òàáë.) áóëà íîðìàëüíîþ, ïðè÷îìó, â íèõ íå âäà-
ëîñÿ âèÿâèòè ì³òîòè÷íî¿ àêòèâíîñò³ êë³òèí ÏÊ ³
ïðîâåñòè öèòî´åíåòè÷íèé àíàë³ç. Ó òðüîõ ³íøèõ
õâîðèõ (¹3, 4, 6 ó òàáë.) âèÿâëÿëè äî 2% áëàñò-
íèõ êë³òèí ÏÊ ³ áóëî óñï³øíî ïðîâåäåíî öèòî´å-
íåòè÷íèé àíàë³ç. Ó äâîõ õâîðèõ âèÿâëåíî íå-
ñïðèÿòëèâ³ öèòî´åíåòè÷í³ àíîìàë³¿, çîêðåìà ÿê
ìîíîñîì³þ 7-î¿ õðîìîñîìè (¹3 ó òàáë.), òðèñîì³¿
3-î¿, 8-î¿, 9-î¿ õðîìîñîì (¹4 ó òàáë.).

Ó âñ³õ õâîðèõ âèÿâëÿëàñÿ ñïëåíîìåãàë³ÿ,
ïðè÷îìó, ó 4 ³ç íèõ âîíà ñóïðîâîäæóâàëàñÿ çíà÷-
íèìè áîëüîâèìè â³ä÷óòòÿìè.

Óñ³ 6 õâîðèõ ³ç òðàíñôîðìàö³ºþ ÑÏ îòðè-
ìóâàëè òåðàï³þ öèòîñòàòè÷íèìè ïðåïàðàòàìè,
ç íèõ 5 ó ð³çíèé ÷àñ ë³êóâàëèñÿ ã³äðîêñèñå÷îâè-
íîþ, à 1 - ëèøå ³íòåðôåðîíîì-α-2b. Ó õâîðî¿ ç
òðàíñôîðìàö³ºþ ÅÒ ïåðåä âêëþ÷åííÿì ó äîñë³-
äæåííÿ ïðîâîäèëîñÿ ëèøå ñèìïòîìàòè÷íå ë³-
êóâàííÿ. Ï³ñëÿ ïðîâåäåííÿ ´åíåòè÷íèõ îáñòå-
æåíü äàí³é ïàö³ºíòö³ áóëî ðîçïî÷àòî òåðàï³þ ã³ä-
ðîêñèñå÷îâèíîþ ç³ çàäîâ³ëüíèì åôåêòîì. Â ³íøèõ
õâîðèõ íà ôîí³ öèòîñòàòè÷íî¿ òåðàï³¿ âäàâàëîñÿ
êîíòðîëþâàòè ð³âåíü òðîìáîöèò³â íà ð³âí³, ÿêèé
äîçâîëÿâ çàáåçïå÷èòè äîñòàòí³é ãåìîñòàç, ³, âîä-
íî÷àñ, íå ïðèçâîäèâ äî ï³äâèùåííÿ ðèçèêó
òðîìáîòè÷íèõ óñêëàäíåíü.

Íèæ÷å íàâåäåíî îïèñ êë³í³÷íîãî âèïàäêó,
â ÿêîìó äîñë³äæåííÿ ìåòàôàçíèõ õðîìîñîì çà äî-
ïîìîãîþ G-ìåòîäó áóëî âåðèô³êîâàíå ³ç âèêîðèñ-

òàííÿì ñïåöèô³÷íèõ ôëþîðåñöåíòíèõ ì³òîê ìå-
òîäîì FISH.

Îïèñ êë³í³÷íîãî âèïàäêó
Õâîðà â³êîì 67 ðîê³â (¹4 ó òàáë.) ïîñòóïèëà â
ãåìàòîëî´³÷íå â³ää³ëåííÿ êë³í³êè ÄÓ "²íñòèòóò ïà-
òîëî´³¿ êðîâ³ òà òðàíñôóç³éíî¿ ìåäèöèíè ÍÀÌÍ"
ç ï³äîçðîþ íà ÂÌ (â àíàìíåç³ - ñïðàâæíÿ ïîë³-
öèòåì³ÿ ïðîòÿãîì 10 ðîê³â). Ó õâîðî¿ ñïîñòåð³ãà-
ëè ÿâèùà ãåïàòîñïëåíîìåãàë³¿; òóðáóâàâ ïåð³î-
äè÷íèé á³ëü ðîçïèðàþ÷îãî õàðàêòåðó ïîì³ðíî¿ ³í-
òåíñèâíîñò³ â ë³âîìó ï³äðåáåð'¿. Â çàãàëüíîìó
àíàë³ç³ êðîâ³ âèÿâëÿëè íîðìàëüíèé ð³âåíü ãåìî-
´ëîá³íó, ÿêèé ñòàíîâèâ 131 ́ /ë (ïîïðè íàÿâí³ñòü
â àíàìíåç³ âèñîêèõ ïîêàçíèê³â íà ñòàä³¿ ïîë³öè-
òåì³¿ - äî 186 ´/ë). Âì³ñò åðèòðîöèò³â òà ãåìàòî-
êðèò òàêîæ áóëè â ìåæàõ íîðìè. Ð³âåíü òðîìáî-
öèò³â ïîñòóïîâî çíèæóâàâñÿ, äîñÿãíóâøè íà ÷àñ
âñòàíîâëåííÿ ä³à´íîçó ïîêàçíèêà 150õ109/ë.
Ñïîñòåð³ãàâñÿ ëåéêîöèòîç 19,5õ109/ë ç³ çñóâîì
ëåéêîöèòíî¿ ôîðìóëè âë³âî ïðè öèòîëî´³÷íîìó
äîñë³äæåíí³ - äî áëàñò³â (2%), ïðîì³ºëîöèò³â
(1%), ì³ºëîöèò³â (5%), ìåòàì³ºëîöèò³â (1%), ïà-
ëè÷êîÿäåðíèõ íåéòðîô³ë³â (13%). Ñåãìåíòîÿäåð-
í³ íåéòðîô³ëè ñòàíîâèëè 64 % ëåéêîöèò³â ÏÊ, à
ìîíîöèòè - 2%. Âèÿâëÿëàñÿ åîçèíîô³ë³ÿ (6%) òà
áàçîô³ë³ÿ (2%). Ñïîñòåð³ãàëè ë³ìôîïåí³þ (4 %
ë³ìôîöèò³â ó ìàçêó ÏÊ). Âðàõîâóþ÷è äàí³ ã³ñòî-
ëî´³÷íîãî äîñë³äæåííÿ òðåïàíîá³îïòàòó áóëî
âñòàíîâëåíî ïîïåðåäí³é ä³à´íîç: ÂÌ, òðàíñôîð-
ìàö³ÿ ñïðàâæíüî¿ ïîë³öèòåì³¿, ãåïàòîñïëåíîìå-
ãàë³ÿ, ëåéêîöèòîç, DIPSS-ðèçèê: ïðîì³æíèé-2.

Äëÿ ï³äòâåðäæåííÿ ä³à´íîçó áóëî ïðîâå-
äåíî öèòî´åíåòè÷íå äîñë³äæåííÿ ÊÌ çà ñòàí-

Êàð³îòèï № Ñòàòü//â³ê Ä³àґíîç Ãðóïà ðèçèêó 
çà DIPSS Plus [4] Ã Ë Ò ËÔ ÊÌ ÏÊ 

1 Ж/59 ÑÏ Ïðîì³æíîãî-1 156 5,6 155 Íîð Íîð â/ì 
2 Ж/51 ÑÏ Íèçüêîãî 159 4,86 247 Íîð Íîð â/ì 
3 ×/35 ÑÏ Ïðîì³æíîãî-2 124 31,3 896 Áë Ïàò Ïàò 
4 Ж/67 ÑÏ Ïðîì³æíîãî-2 131 19,5 150 Áë Ïàò Ïàò 
5 Ж/23 ET Ïðîì³æíîãî-2 112 32,1 2400 Íîð Íîð â/ì 
6 Ж/56 ÑÏ Ïðîì³æíîãî-1 127 9,1 240 Áë Íîð í/ä 
7 ×/39 ÑÏ Ïðîì³æíîãî-1 119 19,1 390 Àí Íîð â/ì 

Òàáëèöÿ
Êë³í³÷íà òà ´åíåòè÷íà õàðàêòåðèñòèêà õâîðèõ íà âòîðèííèé ì³ºëîô³áðîç

Ã - ð³âåíü ãåìî´ëîá³íó â êðîâ³ ó ´/ë; Ë - ð³âåíü ëåéêîöèò³â ó êðîâ³ õ109/ë; Ò - ð³âåíü òðîìáîöèò³â ó êðîâ³ õ109/ë; ËÔ -
ëåéêîöèòíà ôîðìóëà; × - ÷îëîâ³êè; Æ - æ³íêè; ÑÏ - òðàíñôîðìàö³ÿ ñïðàâæíüî¿ ïîë³öèòåì³¿ ó âòîðèííèé

ì³ºëîô³áðîç; ÅÒ - òðàíñôîðìàö³ÿ åñåíö³àëüíî¿ òðîìáîöèòåì³¿ ó âòîðèííèé ì³ºëîô³áðîç; Íîð - íîðìàëüíèé ïîêàçíèê;
Àí - àíîìàëüíà ËÔ áåç áëàñòíèõ êë³òèí; Áë - â ËÔ âèÿâëåíî íå ìåíøå 1% áëàñòíèõ êë³òèí; Ïàò - ïàòîëî´³÷íèé

êàð³îòèï ç íåñïðèÿòëèâèìè öèòî´åíåòè÷íèìè àíîìàë³ÿìè; â/ì - â³äñóòí³ñòü ì³òîòè÷íîãî ïîä³ëó â ïðåïàðàò³; í/ä -
äàí³ íå äîñòóïí³
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äàðòíèì ìåòîäîì áåç ì³òî´åííî¿ ñòèìóëÿö³¿ ç³ çà-
áàðâëåííÿì ïðåïàðàò³â çà G-ìåòîäîì [6]. Âñòà-

íîâëåíî êëîíàëüíèé êàð³îòèï ç òðèñîì³ºþ 3-î¿,
8-î¿ òà 9-î¿ õðîìîñîì: 49,ÕÕ,+3,+8,+9, ÷èì ï³ä-
òâåðäæåíî ä³à´íîç ÂÌ. Ì³òîòè÷íà àêòèâí³ñòü â
ÊÌ áóëà äîñèòü íèçüêîþ (îòðèìàíî 6 ìåòàôàç-
íèõ ïëàñòèíîê), ùî óñêëàäíþâàëî ä³à´íîñòèêó.
Òîìó äëÿ óòî÷íåííÿ äàíèõ êàð³îòèïóâàííÿ áóëî
ïðîâåäåíî äîñë³äæåííÿ ïðåïàðàòó ÊÌ çà äîïî-
ìîãîþ ìåòîäó FISH ç³ âèêîðèñòàííÿì ì³òîê äî
ïðèöåíòðîìåðíèõ ä³ëÿíîê 3-î¿ ³ 9-î¿ õðîìîñîìè
(D3Z1 ³ D9Z1), à òàêîæ äî ïðèöåíòðîìåðíèõ ä³-
ëÿíîê ³ äîâãèõ ïëå÷åé 8-î¿ õðîìîñîìè (D8Z2 ³
TRPS1). Îòðèìàíî ðåçóëüòàòè äîñë³äæåííÿ íà
100 ³íòåðôàçíèõ ÿäðàõ. Äëÿ ïåðøî¿ ïàðè ì³òîê
êàð³îòèï ïðåïàðàò³â ÊÌ âèãëÿäàâ íàñòóïíèì ÷è-
íîì (ðèñ. 1À):

nuc ish(D3Z1,D9Z1) x3[88]/(D3Z1,D9Z1)x2[12].
Îòæå, ó 88 ÿäðàõ ñïîñòåð³ãàëîñÿ ïî òðè

ñèãíàëè â³ä õðîìîñîìè 3 òà õðîìîñîìè 9, ùî ï³ä-
òâåðäèëî äîì³íóâàííÿ â ÊÌ êë³òèí ç òðèñîì³ºþ
3-î¿ òà 9-î¿ õðîìîñîì. Â 12 ÿäðàõ ñèãíàëè â³äïî-
â³äàëè íîðì³, ùî ìîæå âêàçóâàòè, ÿê íà íàÿâí³ñòü
ì³íîðèòàðíîãî êëîíó êë³òèí ì³ºëî¿äíîãî ïîõî-
äæåííÿ áåç äîäàòêîâèõ 3-î¿ òà 9-î¿ õðîìîñîì, òàê
³ íà ïðèñóòí³ñòü ïåâíîãî ÷èñëà ë³ìôî¿äíèõ åëå-
ìåíò³â ó ÊÌ, ÿê³ íå ïîâèíí³ áóòè óðàæåíèìè
ì³ºëîïðîë³ôåðàòèâíèì ïðîöåñîì. Äåùî ³íøà
êàðòèíà îòðèìàíà ïðè âèêîðèñòàíí³ ôëóîðåñ-
öåíòíèõ ì³òîê äëÿ 8-î¿ õðîìîñîìè:

nuc ish(D8Z2,TRPS1)x2[68]/(D8Z2,TRPS1)x3[32].

Ðèñ. 1 À
Ïàòîëî´³÷íîãî çì³íåí³ ³íòåðôàçí³ ÿäðà êë³òèí
ê³ñòêîâîãî ìîçêó ç òðèñîì³ºþ 3-î¿, 8-î¿ òà 9-î¿
õðîìîñîì ïðè äîñë³äæåíí³ ìåòîäîì FISH: ïî 3

ôëþîðåñöåíòí³ ñèãíàëè â³ä 3-î¿ õðîìîñîìè (æîâò³) òà
9-î¿ õðîìîñîìè (áëàêèòí³)

Ðèñ. 1 Á
Ïàòîëî´³÷íîãî çì³íåí³ ³íòåðôàçí³ ÿäðà êë³òèí ê³ñòêîâîãî ìîçêó ç òðèñîì³ºþ 3-î¿, 8-î¿ òà 9-î¿ õðîìîñîì ïðè

äîñë³äæåíí³ ìåòîäîì FISH: ïî 3 ôëþîðåñöåíòí³ ñèãíàëè â³ä ïðèöåíòðîìåðíèõ ä³ëÿíîê (÷åðâîí³) òà äîâãèõ ïëå÷åé
(áëàêèòí³) 8-î¿ õðîìîñîìè
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Ó 32 êë³òèíàõ ÊÌ çà äàíèìè äîñë³äæåííÿ
ìåòîäîì FISH âèÿâëÿëè òðèñîì³þ 8-î¿ õðîìî-
ñîìè (ðèñ. 1Á), îäíàê ó 68 êë³òèíàõ ê³ëüê³ñíèõ çì³í
äàíî¿ õðîìîñîìè íå áóëî. Òàêà âèñîêà ÷àñòîòà
íîðìàëüíèõ ñèãíàë³â âêàçóº íà íàÿâí³ñòü ïåâíî¿
ê³ëüêîñò³ êë³òèí ³ç òðèñîì³ºþ ëèøå 3-î¿ ³ 9-î¿ õðî-
ìîñîì òà â³äñóòí³ñòþ ê³ëüê³ñíèõ àíîìàë³é 8-î¿
õðîìîñîìè. Öåé êë³òèííèé êëîí ì³ã íå âèÿâëÿ-
òèñÿ ïðè äîñë³äæåíí³ ÊÌ çà äîïîìîãîþ ñòàí-
äàðòíîãî G-ìåòîäó äèôåðåíö³àëüíîãî çàáàðâëåí-
íÿ ìåòàôàçíèõ õðîìîñîì ÷åðåç íåäîñòàòíþ ê³ëü-
ê³ñòü ìåòàôàçíèõ ïëàñòèíîê äëÿ àíàë³çó.

Â îäèí äåíü ç àñï³ðàö³ºþ ÊÌ õâîð³é áóëî
ïðîâåäåíå öèòî´åíåòè÷íå äîñë³äæåííÿ øëÿõîì
êóëüòèâóâàííÿ in vitro êë³òèí ÏÊ ç âèêîðèñòàííÿì
Ã-ÊÑÔ. Â ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ
îòðèìàíî 18 ìåòàôàçíèõ ïëàñòèíîê çàäîâ³ëüíî¿
ÿêîñò³ òà âñòàíîâëåíî äîì³íóâàííÿ â ÏÊ êë³òèí-
íîãî êëîíó ç òðèñîì³ºþ 3-î¿, 8-î¿ òà 9-î¿ õðîìîñîì
(ðèñ. 2), à òàêîæ îäíó êë³òèíó ç òðèñîì³ºþ ëèøå
3-î¿ òà 9-î¿ õðîìîñîìè, òà îäíó - ç íîðìàëüíèì
íàáîðîì õðîìîñîì. Êàð³îòèï õâîðî¿ çà äàíèìè
öüîãî äîñë³äæåííÿ áóëî âñòàíîâëåíî ÿê:

49,ÕÕ,+3,+8,+9[16]/48,XX,+3,+9[1]/46,XX[1].
Ö³ ðåçóëüòàòè äîïîâíþâàëè äîñë³äæåííÿ

ÊÌ çà äîïîìîãîþ G-ìåòîäó ³ íå ñóïåðå÷èëè äà-
íèì, îòðèìàíèì ìåòîäîì FISH ó ÊÌ.

Äëÿ îñòàòî÷íî¿ âåðèô³êàö³¿ ðåçóëüòàò³â, áó-
ëî òàêîæ ïðîâåäåíå äîñë³äæåííÿ ïðåïàðàò³â ÏÊ
ìåòîäîì FISH. Íà 100 ³íòåðôàçíèõ ÿäðàõ îòðè-
ìàíî êàð³îòèï äëÿ ïåðøî¿ ïàðè ì³òîê (äî 3-î¿ òà
9-î¿ õðîìîñîì):

nuc ish(D3Z1,D9Z1)x3[71]/(D3Z1,D9Z1)x2[29].
Òàêèì ÷èíîì, ó ÿäðàõ 71 êë³òèíè ñïîñòå-

ð³ãàëè ïî òðè ñèãíàëè â³ä 3-î¿ òà 9-î¿ õðîìîñîì,
òîä³ ÿê â ÿäðàõ 29 êë³òèí ôëþîðåñöåíòí³ ñèãíàëè
âêàçóâàëè íà íîðìàëüíó ê³ëüê³ñòü öèõ õðîìîñîì.

Äëÿ 8-î¿ õðîìîñîìè îòðèìàíî òàêèé ðå-
çóëüòàò äîñë³äæåííÿ ÏÊ ìåòîäîì FISH:

nuc ish(D8Z2,TRPS1)x2[59]/(D8Z2,TRPS1)x3[41].
Îòæå, â 59 êë³òèíàõ ñèãíàëè â³ä õðîìî-

ñîìè 8 â³äïîâ³äàëè íîðì³ (ðèñ. 3À), à â 41 êë³òèí³
â³çóàë³çóâàëîñÿ ïî òðè ïàðè ñèãíàë³â â³ä õðîìî-
ñîìè 8 (ðèñ. 3Á), ùî ï³äòâåðäæóâàëî äàí³ êàð³î-
òèïóâàííÿ ÏÊ G-ìåòîäîì.

Òðèñîì³ÿ 8-î¿ õðîìîñîìè º íå´àòèâíîþ
ïðî´íîñòè÷íîþ îçíàêîþ ïðè ÂÌ [7], ÿê ³ íàÿâ-
í³ñòü òðüîõ ³ á³ëüøå öèòî´åíåòè÷íèõ àíîìàë³é.
Òàê³ õâîð³ ìàþòü ñóòòºâî ìåíøó òðèâàë³ñòü î÷³-
êóâàíîãî æèòòÿ, ó íèõ ÷àñò³øå ³ øâèäøå â³äáóâà-
ºòüñÿ òðàíñôîðìàö³ÿ â ãîñòðó ëåéêåì³þ, à îòæå,
âîíè ïîòðåáóþòü àêòèâíîãî ë³êóâàííÿ, çîêðåìà,
àëî´åííî¿ òðàíñïëàíòàö³¿ ÊÌ.

Àíîìàë³¿ êàð³îòèïó, ÿê³ âäàëîñÿ âñòàíîâè-
òè ïðè êóëüòèâóâàíí³ êë³òèí ÏÊ in vitro ç âèêî-

Ðèñ. 2
Äîì³íóþ÷èé ïàòîëî´³÷íèé êëîí êë³òèí âåíîçíî¿ êðîâ³

õâîðî¿ íà ÂÌ. Êàð³îòèï: 49,ÕÕ,+3,+8,+9

Ðèñ. 3 À
²íòåðôàçí³ ÿäðà êë³òèí êðîâ³ ïðè äîñë³äæåíí³

ìåòîäîì FISH: áåç àíîìàë³é 8-î¿ õðîìîñîìè - 2 ïàðè
ôëþðåñöåíòíèõ ñèãíàë³â â³ä ïðèöåíòðîìåðíèõ ä³ëÿíîê
(÷åðâîí³) òà äîâãèõ ïëå÷åé (áëàêèòí³) ö³º¿ õðîìîñîìè
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ðèñòàííÿì Ã-ÊÑÔ, ñï³âïàëè àíîìàë³ÿìè, âèÿâ-
ëåíèìè ç âèêîðèñòàííÿì ñòàíäàðòíèõ ìåòîäèê
ó êë³òèíàõ ç àñï³ðàòó ÊÌ. Îäíàê ïðè âèêîðèñ-
òàíí³ àâòîðñüêîãî ìåòîäó ç³ ñïåöèô³÷íîþ ñòèìó-
ëÿö³ºþ ì³ºëî¿äíèõ êë³òèí-ïîïåðåäíèê³â ÏÊ ì³-
òîòè÷íèé ³íäåêñ áóâ âèùèì, à äèôåðåíö³éíèé
ðèñóíîê - ÷³òê³øèì. Ïîâòîðíå öèòî´åíåòè÷íå äî-
ñë³äæåííÿ ÏÊ ÷åðåç 6 ì³ñÿö³â íå âèÿâèëî êëî-
íàëüíî¿ åâîëþö³¿ - ñïîñòåð³ãàâñÿ ïîïåðåäí³é
êîìïëåêñíèé êàð³îòèï. Ïðè öüîìó ñòàí õâîðî¿
ïîã³ðøèâñÿ, çíà÷íî çíèçèâñÿ ð³âåíü ãåìî´ëîá³íó
(äî 98 ́ /ë), íàðîñòàëà ñïëåíîìåãàë³ÿ òà çàãàëüíà
ñëàáê³ñòü.

Âèñíîâêè
1. Çàñòîñóâàííÿ öèòî´åíåòè÷íîãî äîñë³äæåííÿ
ÏÊ ïîðÿä ³ç äîñë³äæåííÿì ÊÌ äîçâîëèëî ÿê³ñ-
í³øå ïðîâåñòè àíàë³ç êàð³îòèïó õâîðèõ íà ÂÌ.
2. Âèÿâëåííÿ öèòî´åíåòè÷íèõ àíîìàë³é äîçâî-
ëÿº âèêëþ÷èòè íàÿâí³ñòü ó õâîðîãî ÂÌ áåç
ñïåöèô³÷íîãî óðàæåííÿ ì³ºëî¿äíèõ êðîâîòâîðíèõ
êë³òèí òà ðîçïî÷àòè àäåêâàòíó òåðàï³þ.
3. Âèêîðèñòàííÿ ìåòîäó FISH äîçâîëèëî çá³ëü-

øèòè ÷óòëèâ³ñòü öèòî´åíåòè÷íîãî äîñë³äæåííÿ,
ï³äòâåðäèòè íàÿâí³ñòü ñóìí³âíèõ àíîìàë³é ó âè-
ïàäêó íåäîñòàòíüî ÿê³ñíèõ ïðåïàðàò³â ìåòàôàç-
íèõ õðîìîñîì, çàáàðâëåíèõ çà G-ìåòîäîì, åôåê-
òèâí³øå âèÿâëÿòè òà ï³äòâåðäæóâàòè ãåòåðî´åí-
í³ñòü ïàòîëî´³÷íèõ êëîí³â êë³òèí.
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Ðèñ. 3 Á
²íòåðôàçí³ ÿäðà êë³òèí êðîâ³ ïðè äîñë³äæåíí³
ìåòîäîì FISH: òðèñîì³ÿ 8-î¿ õðîìîñîìè - ïî 3

ôëþîðåñöåíòí³ ñèãíàëè â³ä ïðèöåíòðîìåðíèõ ä³ëÿíîê
(÷åðâîí³) òà äîâãèõ ïëå÷åé (áëàêèòí³)
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