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Ïîãëÿäè, êîíöåïö³¿ òà äèñêóñ³¿

Ðåôåðàò
Ìåòà. Ïðîàíàë³çóâàòè ñó÷àñí³ ïîãëÿäè íà êë³í³êó, ä³à´-
íîñòèêó ³ ë³êóâàííÿ õâîðîáè ¥îøå.
Ìàòåð³àë ³ ìåòîäè. Îñíîâîþ íàøî¿ ïðàö³ áóëè ðåçóëüòàòè
àíàë³çó 33 ë³òåðàòóðíèõ äæåðåë, ùî íàéá³ëüø ïîâíî â³ä-
îáðàæàþòü ïîãëÿäè íà õâîðîáó ¥îøå. Îñîáëèâîñò³ ä³-
à´íîñòèêè òà ë³êóâàííÿ ö³º¿ ð³äê³ñíî¿ ïàòîëî´³¿ ïîäàíî
ó ñòàòò³.
Ðåçóëüòàòè é îáãîâîðåííÿ. Õâîðîáà ¥îøå - ð³äê³ñíà ñïàä-
êîâà ïàòîëî´³ÿ, â îñíîâ³ ðîçâèòêó ÿêî¿ ëåæèòü íåäîñ-
òàòí³ñòü ôåðìåíòó ́ ëþêîöåðåáðîçèäàçè, ùî âåäå äî íà-
ãðîìàäæåííÿ ́ ëþêîöåðåáðîçèä³â ó ë³çîñîìàõ ìîíîíóêëå-
àðíèõ ôà´îöèò³â. Ó ðåçóëüòàò³ ñèñòåìíî¿ ïðîë³ôåðàö³¿
öèõ êë³òèí, íàçâàíèõ êë³òèíàìè ¥îøå, â îð´àíàõ, ïåðåâàæ-
íî ó ñåëåç³íö³, ïå÷³íö³, ê³ñòêàõ, ëåãåíÿõ, ðîçâèâàºòüñÿ êîìï-
ëåêñíà, ìóëüòèñèñòåìíà ³ íàðîñòàþ÷à õâîðîáà. ×àñòîòà
çàõâîðþâàííÿ ñòàíîâèòü â³ä 1 íà 40 000 äî 1 íà 60000.
Âèä³ëÿþòü òðè êë³í³÷í³ òèïè Õ¥: íåíåéðîíîïàòè÷íèé
(òèï 1); ãîñòðèé ³íôàíòèëüíèé íåéðîíîïàòè÷íèé (òèï
2); õðîí³÷íèé íåéðîíîïàòè÷íèé (òèï 3). Òèï 1 õâîðîáè
¥îøå º íàéïîøèðåí³øîþ ôîðìîþ, íà ÿêó ïðèïàäàº
ïðèáëèçíî 90% â³äîìèõ íà ñüîãîäí³ âèïàäê³â õâîðîáè. ¯¿
âèÿâè ó äèòÿ÷îìó àáî äîðîñëîìó â³ö³ ì³ñòÿòü ãåïàòî-
ñïëåíîìåãàë³þ, àíåì³þ, òðîìáîöèòîïåí³þ ³ç ãåìîðà´³÷-
íèì ñèíäðîìîì, ëåéêîïåí³þ, óðàæåííÿ ê³ñòîê. Ïîä³áí³
êë³í³÷í³ ñèìïòîìè ìîæóòü òðàïëÿòèñÿ ³ ïðè ³íøèõ çà-
õâîðþâàííÿõ: ëåéêåì³ÿõ, ë³ìôîìàõ, îñòåîì³ºë³ò³, ùî ìî-
æå ñòâîðèòè òðóäíîù³óâ ä³à´íîñòèö³. Ãåìàòîëî´³÷íèìè
íàñë³äêàìè äåô³öèòó ́ ëþêîöåðåáðîçèäàçè º ð³çíîãî ñòó-
ïåíþ öèòîïåí³¿. Ó 60% õâîðèõ ä³à´íîñòóþòü òðîìáîöè-
òîïåí³þ, ó 35% - àíåì³þ, ð³äøå - ëåéêîïåí³þ. Òðîìáîöè-
òîïåí³ÿ ³ç ãåìîðà´³÷íèì ñèíäðîìîì º îäíèì ³ç îñíîâíèõ
âèÿâ³â õâîðîáè ¥îøå. Òðîìáîöèòîïåí³ÿ ðîçâèâàºòüñÿ
âíàñë³äîê ã³ïåðñïëåí³çìó òà ³íô³ëüòðàö³¿ ê³ñòêîâîãî
ìîçêó êë³òèíàìè ¥îøå. Ïðè÷èíîþ ãåìîðà´³÷íîãî ñèíäðîìó
òàêîæ ìîæå áóòè çíèæåííÿ àêòèâíîñò³ íèçêè ÷èííèê³â
çñ³äàííÿ êðîâ³, à òàêîæ ï³äâèùåííÿ ô³áðèíîë³çó. Ä³à´-
íîñòèêà õâîðîáè ¥îøå áàçóºòüñÿ íà äîñë³äæåíí³ á³îï-
òàò³â, ïóíêòàò³â òêàíèí ³ îð´àí³â (âèÿâëåííÿ êë³òèí ¥î-
øå), âèçíà÷åíí³ ́ ëþêîöåðåáðîçèäàçíî¿ àêòèâíîñò³ ó ëåé-
êîöèòàõ àáî ó ô³áðîáëàñòàõ øê³ðè, âèçíà÷åííÿ õ³òîòðè-
îçèäàçíî¿ àêòèâíîñò³ ïëàçìè êðîâ³, ñòðóêòóðíîìó àíà-
ë³ç³ ÄÍÊ. Íà ñüîãîäí³ õâîðîáó ¥îøå 1 ³ 3 òèï³â åôåêòèâíî
ë³êóþòü çà äîïîìîãîþ çàì³ñíî¿ òåðàï³¿ ðåêîìá³íàíòíîþ
ôîðìîþ ôåðìåíòó ́ ëþêîöåðåáðîçèäàçè. Çàì³ñíà ôåðìåí-
òîòåðàï³ÿ çìåíøóº ³íòåíñèâí³ñòü òàêèõ ñèìïòîì³â õâî-
ðîáè, ÿê ãåïàòîñïëåíîìåãàë³ÿ, àíåì³ÿ, ê³ñòêîâ³ çì³íè, â³ä-
íîâëþºòüñÿ ê³ëüê³ñíèé âì³ñò òðîìáîöèò³â, ïîêðàùóºòü-
ñÿ ÿê³ñòü æèòòÿ õâîðèõ.
Âèñíîâîê. Çà îñòàíí³ ðîêè äîñÿãíóòî çíà÷íèõ óñï³õ³â â
îïðàöþâàíí³ ìåòîä³â ä³à´íîñòèêè ³ ë³êóâàííÿ ð³äê³ñíî¿
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Abstract
GAUCHER DISEASE: CLINICAL FEATURES,
DIAGNOSTICS, TREATMENT

N.Y. TOMASHEVSKA
The Danylo Halytsky National Medical University in Lviv

Aim. To analyze current views on clinical features, diagnostics,
and treatment of Gaucher disease.
Methods. The basis of our review was the analysis of 33 references
that most closely reflect the views of Gaucher disease.
Peculiarities of diagnostics  and treatment of this rare disease
are presented in the article.
Results. Gaucher disease is a genetic disease characterized by
deficient glucocerebrosidase activity leading to the accumulation
of glucocerebrosides in the lysosomes of mononuclear phagocytes.
The accumulation of glucocerebroside-engorged cells, termed
Gaucher cells, within organs, most commonly the spleen, liver,
skeleton and lungs, results in a complex, multisystemic and
progressive disease. The incidence of the disease is from 1 in 40
000 to 1 in 60 000. Three clinical types of Gaucher disease
have been identified: the non-neuropathic type (type 1), the
acute infantile neuropathic Gaucher's disease (type 2), the
chronic neuropathic form (type 3). Type 1 Gaucher disease is
the most common form, accounting for approximately 90% of
currently known patients with Gaucher disease. The
manifestations of the disease appear in childhood or adulthood
and include hepatosplenomegaly, anemia, thrombocytopenia
with hemorrhagic syndrome, leukopenia, and bone lesions.
These clinical signs may occur in other diseases: leukemia,
lymphoma, osteomyelitis, which can complicate the diagnostics.
The haematological consequences of enzyme deficiency consist
principally of cytopenias. Sixty percent of patients present with
thrombocytopenia, 37% - with anaemia; leukopenia is rare.
Thrombocytopenia with hemorrhagic syndrome is a prominent
abnormality in Gaucher disease. Thrombocytopenia develops
due to hypersplenism and infiltration of the bone marrow by
Gaucher cells. The hemorrhagic syndrome in Gaucher disease
also may be caused by reduction in the activity of coagulation
factors and increased fibrinolysis. The diagnosis of Gaucher disease
is based on the examination of the bone marrow (detection of
Gaucher cells), determination of glucocerebrosidase level in
leukocytes or skin fibroblasts, and chitotriosidase activity of
blood plasma, and structural analysis of the DNA. Nowadays
type 1 Gaucher disease is treated effectively with replacement
therapy of the glucocerebrosidase recombinant form. Enzyme
replacement therapy reduces the intensity of symptoms such as
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hepatosplenomegaly, anemia, bone changes, restores the
platelet count, improves the quality of patients' life.
Conclusion. Significant progress in the development of methods
of diagnostics and treatment for a rare genetic Gaucher disease
has been made recently.
Keywords: Gaucher disease, glucocerebrosidase, cytopenia,
enzyme replacement therapy

Âñòóï
Õâîðîáà ¥îøå (Õ¥) - ð³äê³ñíà ñïàäêîâà ïàòîëî´³ÿ,
ÿêà õàðàêòåðèçóºòüñÿ íåäîñòàòí³ñòþ ôåðìåíòó ë³-
çîñîìàëüíî¿ ́ ëþêîöåðåáðîçèäàçè (òàêîæ â³äîìî¿
ÿê β-´ëþêîçèäàçà ÅÑ 3.2.1.45, PDB 1OGS), ùî
âåäå äî íàãðîìàäæåííÿ ́ ëþêîöåðåáðîçèä³â ó ë³-
çîñîìàõ ìîíîíóêëåàðíèõ ôà´îöèò³â. Öå îáóìîâ-
ëåíî ìóòàö³ÿìè â ´åí³ GBA, ÿêèé ëîêàë³çóºòüñÿ
íà 1-é õðîìîñîì³ (1q21) ³ â³äïîâ³äàº çà ñèíòåç
´ëþêîöåðåáðîçèäàçè. Íà ñüîãîäí³ ³äåíòèô³êîâàíî
ïîíàä 200 ìóòàíòíèõ àëåë³â, íàÿâí³ñòü ÿêèõ ïðè-
çâîäèòü äî ÷àñòêîâîãî àáî ïîâíîãî áëîêó êàòà-
ë³òè÷íî¿ àêòèâíîñò³ ôåðìåíòó, çíèæåííÿ éîãî ñòà-
á³ëüíîñò³ òà ïåð³îäó íàï³âðîçïàäó [3, 23, 25]. Ïðè-
÷îìó àáñîëþòíèõ êîðåëÿö³é ì³æ ïåâíèìè ìóòàö³ÿ-
ìè òà êë³í³÷íèìè âèÿâàìè çàõâîðþâàííÿ íå ³ñíóº.

Ôåðìåíò ́ ëþêîöåðåáðîçèäàçà çíàõîäèòü-
ñÿ ó êë³òèíàõ ð³çíîãî òèïó, àëå äåô³öèò éîãî ìàº
íàéá³ëüøå çíà÷åííÿ äëÿ ìàêðîôà´³â, îäíîþ ³ç îñ-
íîâíèõ ôóíêö³é ÿêèõ º çàõîïëåííÿ ³ ïåðåòðàâ-
ëþâàííÿ êë³òèí, ùî çàê³í÷èëè ñâ³é æèòòºâèé
öèêë. Ìàêðîôà´è ê³ñòêîâîãî ìîçêó (ÊÌ) ³ç íàãðî-
ìàäæåíèìè ó ë³çîñîìàõ íåóòèë³çîâàíèìè ë³ï³äà-
ìè ïåðåòâîðþþòüñÿ íà êë³òèíè ¥îøå (Ê¥). Ó ðå-
çóëüòàò³ ñèñòåìíî¿ ïðîë³ôåðàö³¿ Ê¥ â îð´àíàõ, ïå-
ðåâàæíî ó ñåëåç³íö³, ïå÷³íö³, ê³ñòêàõ, ëåãåíÿõ, ðîç-
âèâàºòüñÿ êîìïëåêñíà, ìóëüòèñèñòåìíà ³ íàðîñ-
òàþ÷à õâîðîáà [9]. Ó ãîëîâíîìó ìîçêó ïðè 1 ³ 2
òèïàõ õâîðîáè ´ëþêîöåðåáðîçèäè íàãðîìàäæó-
þòüñÿ ó ïðîöåñ³ ðîçâèòêó ìîçêó ³ ôîðìóâàííÿ ì³º-
ë³íîâî¿ îáîëîíêè íåðâ³â.

Ìåòîþ äîñë³äæåííÿ áóëî ïðîàíàë³çóâàòè
ñó÷àñí³ ïîãëÿäè ïðî Õ¥ äëÿ ïîë³ïøåííÿ ä³à´íîñ-
òèêè òà ë³êóâàííÿ ö³º¿ ïàòîëî´³¿.

Ìàòåð³àë ³ ìåòîäè
Ïðîâåäåíî àíàë³ç îñíîâíèõ ïóáë³êàö³é ùîäî
îïèñó õâîðîáè ¥îøå. Â³ä³áðàíî 33 ïåðøîäæåðå-
ëà, ùî íàéá³ëüø ïîâíî â³äîáðàæàþòü ïîãëÿäè íà
çàõâîðþâàííÿ.

Ðåçóëüòàòè é îáãîâîðåííÿ
Çàõâîðþâàííÿ âïåðøå îïèñàâ ôðàíöóçüêèé ë³êàð

Ô³ë³ï ¥îøå (Phillippe Charles Ernest Gaucher) â 1882 ð.
[14], à á³îõ³ì³÷í³ îñíîâè âñòàíîâèëè ó 1965 ð.
Brady, Kanfer i Shapiro [6]. Õâîðîáà óñïàäêîâóºòüñÿ
çà àâòîñîìíî-ðåöåñèâíèì òèïîì òà º íàéïîøè-
ðåí³øèì ðîçëàäîì ë³çîñîìàëüíîãî íàãðîìàäæåí-
íÿ. ßêùî îáèäâà áàòüêè º íîñ³ÿìè äåôåêòíîãî ´å-
íó, òî ñòàòèñòè÷íî øàíñ íàðîäèòè äèòèíó ç Õ¥ ñòà-
íîâèòü 25%, à 50% ä³òåé ó òàêèõ øëþáàõ º íîñ³ÿìè
´åíó [22]. Öå çàõâîðþâàííÿ çóñòð³÷àºòüñÿ ç ÷àñòî-
òîþ â³ä 1 íà 40 000 äî 1 íà 60 000. Ó 2/3 ïàö³ºíò³â
çàõâîðþâàííÿ ä³à´íîñòóºòüñÿ ó â³ö³ äî 20 ðîê³â.

Âèä³ëÿþòü òðè òèïè Õ¥ [21]:
1. õðîí³÷íèé â³ñöåðàëüíèé (äîðîñëèé), íå-íåé-
ðîíîïàòè÷íèé,
2. ãîñòðèé öåðåáðàëüíèé (³íôàíòèëüíèé) àáî
ãîñòðèé íåéðîíîïàòè÷íèé,
3. ï³äãîñòðèé öåðåáðàëüíèé (þâåí³ëüíèé) àáî
õðîí³÷íèé íåéðîíîïàòè÷íèé.

Òèï 2 Õ¥ (Õ¥2) (1 àáî 2 àëåë³ L444P) õà-
ðàêòåðèçóºòüñÿ íåâðîëî´³÷íèìè âèÿâàìè âæå ç
ðàííüîãî äèòÿ÷îãî â³êó (ïðîòÿãîì 6 ì³ñÿö³â â³ä
íàðîäæåííÿ). ×àñòîòà çàõâîðþâàííÿ ñêëàäàº 1
íà 100 òèñ. æèâèõ íîâîíàðîäæåíèõ. Öåé òèï íå
º õàðàêòåðíèì äëÿ æîäíî¿ åòí³÷íî¿ ãðóïè. Ñèìï-
òîìè âêëþ÷àþòü ãåïàòîñïëåíîìåãàë³þ, ïîøèðå-
íå é ïðî´ðåñèâíå óøêîäæåííÿ ãîëîâíîãî ìîçêó,
ïîðóøåííÿ ìîòîðèêè î÷åé, ñóäîìè, îï³ñòîòîíóñ,
ðèã³äí³ñòü ê³íö³âîê. ×àñòî âðàæàþòüñÿ ëåãåí³, â
òàêèõ âèïàäêàõ ó õàðêîòèíí³ ìîæíà çíàéòè Ê¥.
Õâîð³ ä³òè ïîãàíî ñìîê÷óòü ³ êîâòàþòü òà äîæè-
âàþòü ëèøå äî äâîõ ðîê³â.

Òèï 3 Õ¥ (Õ¥3) (òàêîæ 1-2 êîï³¿ L444P) ìî-
æå âèÿâèòèñÿ áóäü-êîëè - â äèòÿ÷îìó, ÷è íàâ³òü
ó äîðîñëîìó â³ö³, ÷àñòîòà ñêëàäàº 1 íà 100 òèñ.
æèâèõ íîâîíàðîäæåíèõ. Íàé÷àñò³øå òðàïëÿºòü-
ñÿ ñåðåä æèòåë³â ï³âí³÷íîãî øâåäñüêîãî ðå´³îíó
Íîððáîòòåí, äå çàõâîðþâàí³ñòü ñòàíîâèòü
1:50000. Õàðàêòåðèçóºòüñÿ ïîâ³ëüíèì ïðî´ðåñó-
âàííÿì òà ïîì³ðí³ñòþ íåâðîëî´³÷íèõ ñèìïòîì³â.
Îñíîâí³ âèÿâè: çá³ëüøåíà ñåëåç³íêà é/àáî ïå÷³í-
êà, ñóäîìè, ïîãàíà êîîðäèíàö³ÿ, ïîðóøåííÿ áó-
äîâè ñêåëåòó òà ìîòîðèêè î÷åé, àíåì³ÿ, ðîçëàäè
äèõàëüíî¿ ôóíêö³¿, ðîçóìîâà â³äñòàë³ñòü. Õâîð³ äî-
æèâàþòü äî ï³äë³òêîâîãî é äîðîñëîãî â³êó.

Òèï 1 Õ¥ (Õ¥1) (N370S ãîìîçèãîòíèé),
íàéïîøèðåí³øèé (1 íà 50 òèñ. æèâèõ íîâîíà-
ðîäæåíèõ), òðàïëÿºòüñÿ ïåðåâàæíî ñåðåä ºâðå¿â
àøêåíàç³, ÷àñòîòà íîñ³éñòâà ñêëàäàº 1:15 [20], à
÷àñòîòà çàõâîðþâàííÿ - 1:450 [33]. G.A. Diaz et
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al. [11] ââàæàþòü, ùî ìóòàö³ÿ ́ åíó, ÿêèé â³äïîâ³äàº
çà âèíèêíåííÿ Õ¥, ç'ÿâèëàñÿ ñåðåä ºâðå¿â àøêå-
íàç³ â ðàííüîìó Ñåðåäíüîâ³÷÷³ (48-55 ïîêîë³íü
òîìó). Âèÿâè ïî÷èíàþòüñÿ â äèòèíñòâ³ àáî â äî-
ðîñëîìó â³ö³ (ñåðåäí³é â³ê õâîðèõ íà ìîìåíò ä³-
à´íîñòèêè ñêëàäàº 28 ðîê³â) [21]. Ïåðåá³ã õâîðîáè
ìîæå áóòè ð³çíî¿ âàæêîñò³. Ïàö³ºíòè ìîæóòü äî-
æèâàòè äî äîðîñëîãî â³êó, à ïðè ëåãê³é ôîðì³ õâî-
ðîáà ìîæå íàâ³òü íå âèÿâëÿòèñÿ [28].

Îñíîâíèìè êë³í³÷íèìè âèÿâàìè Õ¥1 º
ñïëåíîìåãàë³ÿ (àñîö³éîâàíà ç ã³ïåðñïëåí³çìîì),
ãåïàòîìåãàë³ÿ, óðàæåííÿ ê³ñòîê (îñàëã³¿, ïîðóøåí-
íÿ áóäîâè ò³ëà, îñòåîïåí³ÿ, îñòåîíåêðîçè, ïàòî-
ëî´³÷í³ ïåðåëîìè). Ãåìàòîëî´³÷íèìè íàñë³äêàìè
äåô³öèòó ́ ëþêîöåðåáðîçèäàçè º ð³çíîãî ñòóïåíþ
öèòîïåí³¿. Çàïðîïîíîâàíî äâ³ ã³ïîòåçè, ÿê³ ïîÿñ-
íþþòü öèòîïåí³þ: ã³ïåðñïëåí³çì òà ³íô³ëüòðàö³þ
ê³ñòêîâîãî ìîçêó Ê¥. ×àñòîþ çíàõ³äêîþ ïðè Õ¥ º
äåô³öèò â³òàì³íó Â12 àáî ôîë³ºâî¿ êèñëîòè, ùî
ìîæå ïðèãí³÷óâàòè ïðîäóêö³þ òðîìáîöèò³â ó
ÊÌ [15]. Êð³ì òîãî áóëî âèÿâëåíî âèñîêèé ð³âåíü
áàãàòüîõ ïðîçàïàëüíèõ ³ íåçàïàëüíèõ öèòîê³í³â
ó ïëàçì³ êðîâ³, ùî, ÿê ââàæàþòü àâòîðè, ìîæå
âïëèâàòè íà ãåìîïîåç [32]. Ó 60% õâîðèõ ä³à´-
íîñòóºòüñÿ òðîìáîöèòîïåí³ÿ, ó 35% - àíåì³ÿ [27,
31], ó òîé ÷àñ ÿê ëåéêîïåí³ÿ çóñòð³÷àºòüñÿ ð³äêî,
ðîçâèâàºòüñÿ ï³çí³øå é, ïåðåâàæíî, º íåâàæêîþ.
Õâîð³ ñòðàæäàþòü â³ä ÷àñòî¿ ïîÿâè ãåìàòîì òà
ïîñò³éíî¿ âòîìè âíàñë³äîê òðîìáîöèòîïåí³¿ òà
àíåì³¿. Â ë³òåðàòóð³ º ïîâ³äîìëåííÿ ïðî òå, ùî
ïðè÷èíîþ ãåìîðà´³÷íîãî ñèíäðîìó â õâîðèõ íà
Õ¥ ìîæå áóòè òàêîæ çíèæåííÿ àêòèâíîñò³ íèçêè
÷èííèê³â çñ³äàííÿ êðîâ³, çîêðåìà Õ² ÷èííèêà, à
òàêîæ ï³äâèùåííÿ ô³áðèíîë³çó [10, 16]. Ïðè öüî-
ìó òèï³ õâîðîáè íåìà íåâðîëî´³÷íèõ âèÿâ³â. Ó
÷àñòèíè ïàö³ºíò³â ìîæóòü âèíèêàòè óðàæåííÿ
ëåãåí³â àáî íèðîê [28].

Òðóäíîù³ â ä³à´íîñòèö³ Õ¥ âèíèêàþòü ÷å-
ðåç â³äíîñíó ð³äê³ñí³ñòü çàõâîðþâàííÿ. Äåÿê³ ïî-
ä³áí³ êë³í³÷í³ âèÿâè ìîæóòü âèíèêàòè é ïðè ³í-
øèõ çàõâîðþâàííÿõ (ëåéêåì³¿, ë³ìôîìè, îñòåîì³-
ºë³ò) [9, 20]. Ïåðåá³ã Õ¥ â³äçíà÷àºòüñÿ âàð³àáåëü-
í³ñòþ: ñèìïòîìàòèêà ìîæå ðîçâèâàòèñÿ ïðîòÿ-
ãîì äåê³ëüêîõ ðîê³â ³ íàðîñòàòè ³ç ð³çíîþ øâèä-
ê³ñòþ [4]. Îêð³ì òîãî, º ñïàäêîâ³ é íàáóò³ õâîðîáè,
ïðè ÿêèõ çóñòð³÷àþòüñÿ êë³òèíè, ùî íàãàäóþòü
Ê¥ - "ïñåâäî-êë³òèíè ¥îøå": õâîðîáà Í³ìàííà-Ï³-
êà, ìíîæèííà ì³ºëîìà, ëåéêåì³¿, ë³ìôîìà Ãîäæ-
ê³íà, òàëàñåì³ÿ [20, 28]. Òîìó çà íàÿâíîñò³ çá³ëü-

øåíèõ ñåëåç³íêè, ïå÷³íêè, öèòîïåí³¿ â ïåðèôå-
ðè÷í³é êðîâ³ ñë³ä ïðîâîäèòè ñòåðíàëüíó ïóíêö³þ
é òðåïàíîá³îïñ³þ.

Ä³à´íîñòèêà Õ¥ áàçóºòüñÿ íà äîñë³äæåíí³
á³îïòàò³â, ïóíêòàò³â òêàíèí ³ îð´àí³â (âèÿâëåííÿ
Ê¥), âèçíà÷åíí³ ́ ëþêîöåðåáðîçèäàçíî¿ àêòèâíîñ-
ò³ (¥À) â ëåéêîöèòàõ àáî ó ô³áðîáëàñòàõ øê³ðè,
âèçíà÷åííÿ õ³òîòðèîçèäàçíî¿ àêòèâíîñò³ (ÕÀ)
ïëàçìè êðîâ³, ñòðóêòóðíîìó àíàë³ç³ ÄÍÊ [21].

Âèÿâëåííÿ Ê¥ ó á³îïòàòàõ, ïóíêòàòàõ òêà-
íèí ³ îð´àí³â (ÊÌ, ñåëåç³íêà, øê³ðà, ë³ìôîâóçëè,
ê³ñòêè) º îäíèì ç ä³à´íîñòè÷íèõ òåñò³â. Öå âåëèê³
êë³òèíè îêðóãëî¿ ôîðìè ç íåâåëèêèì ÿäðîì, ùî
÷àñòî ðîçòàøîâóºòüñÿ åêñöåíòðè÷íî, ³ øèðîêîþ
çîíîþ ô³áðèëÿðíî¿, êîíöåíòðè÷íî ïîêðåñëåíî¿
ÿñíî-ñ³ðî¿ öèòîïëàçìè, ÿêà íàãàäóº ãîôðîâàíèé
ïàï³ð (ðèñ. 1).

Îñòàíí³ìè ðîêàìè äëÿ ä³à´íîñòèêè Õ¥ çà-
ñòîñîâóþòü âèçíà÷åííÿ àêòèâíîñò³ ôåðìåíòó
´ëþêîöåðåáðîçèäàçè â ëåéêîöèòàõ ïåðèôåðè÷íî¿
êðîâ³ àáî ó ô³áðîáëàñòàõ øê³ðè. Çíèæåííÿ àêòèâ-
íîñò³ åíçèìó á³ëüøå í³æ íà 30% âêàçóº íà íàÿâ-
í³ñòü Õ¥ [4, 26]. Äîïîì³æíèì á³îõ³ì³÷íèì ìàð-
êåðîì äëÿ ä³à´íîñòèêè Õ¥ º âèçíà÷åííÿ ÕÀ ïëàç-
ìè êðîâ³, çá³ëüøåííÿ ÿêî¿ º íàñë³äêîì íàêîïè÷åí-
íÿ íåðîçùåïëåíèõ ìåòàáîë³ò³â ó ìàêðîôà´àõ [5].
Ïðè âèÿâëåíí³ ï³äâèùåíî¿ ÕÀ ä³à´íîç Õ¥ ï³äòâåð-
äæóºòüñÿ íàâ³òü çà óìîâè âèñîêî¿ çàëèøêîâî¿ àê-
òèâíîñò³ ́ ëþêîöåðåáðîçèäàçè â ëåéêîöèòàõ êðî-
â³. Öåé ôåðìåíò âèÿâèâñÿ äóæå êîðèñíèì äëÿ ìî-
í³òîðèí´ó àêòèâíîñò³ Õ¥ ó â³äïîâ³äü íà ë³êóâàííÿ,
³ ìîæå â³äîáðàæàòè âàæê³ñòü çàõâîðþâàííÿ [17,
18]. Äîïîì³æíèìè º ð³çí³ öèòîõ³ì³÷í³ äîñë³äæåí-
íÿ êë³òèí Ãîøå: âèñîêà àêòèâí³ñòü òàðòðàò-ðåçèñ-
òåíòíî¿ êèñëî¿ ôîñôàòàçè, ñëàáêà àêòèâí³ñòü ëóæ-
íî¿ ôîñôàòàçè, ïîçèòèâíà ðåàêö³ÿ íà ́ ë³êî´åí, íå-

Ðèñ. 1
Êë³òèíè ¥îøå
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´àòèâí³ ðåàêö³¿ íà ïåðîêñèäàçó òà ë³ï³äè [21].
Äëÿ ï³äòâåðäæåííÿ àáî âèêëþ÷åííÿ Õ¥

âèêîðèñòîâóþòü ́ åíåòè÷íå äîñë³äæåííÿ - ñòðóê-
òóðíèé àíàë³ç ÄÍÊ ç ìåòîþ âèçíà÷åííÿ ìóòàö³é
[4]. Â³í äîçâîëÿº òî÷íî âèÿâëÿòè íîñ³¿â ³ ç ïåâíèì
ñòóïåíåì ³ìîâ³ðíîñò³ ïðî´íîçóâàòè óðàæåííÿ
íåðâîâî¿ ñèñòåìè â êîíêðåòíîãî ïàö³ºíòà. Âàæ-
ëèâîþ º ïðåíàòàëüíà ä³à´íîñòèêà, îñîáëèâî, êî-
ëè â³äîì³ ÷èííèêè ðèçèêó âèíèêíåííÿ õâîðîáè.
ÄÍÊ-òåñòóâàííÿ ðåêîìåíäóºòüñÿ äëÿ âñ³õ ðîäè÷³â
ïåðøîãî ñòóïåíþ ñïîð³äíåíîñò³ ïàö³ºíòà ç ï³ä-
òâåðäæåíîþ Õ¥ [20].

Äî 1991 ðîêó îñíîâíèìè çàõîäàìè ë³êó-
âàííÿ Õ¥ áóëè ñïëåíåêòîì³ÿ é ïàë³àòèâíå îïðî-
ì³íåííÿ âîãíèù äåñòðóêö³¿ ê³ñòîê äëÿ çìåíøåííÿ
áîëþ. Íà ñüîãîäí³ ïîêàçàííÿ äî ñïëåíåêòîì³¿ çâó-
çèëèñÿ òà âêëþ÷àþòü âàæê³ àâòî³ìóíí³ óñêëàä-
íåííÿ, øâèäêèé ð³ñò ñåëåç³íêè é ã³ãàíòñüê³ ðîç-
ì³ðè îð´àíó, ùî ìîæå çóìîâèòè ðåôðàêòåðí³ñòü
õâîðîãî äî çàì³ñíî¿ òåðàï³¿ ôåðìåíòîì. Çàì³ñíà
åíçèìîòåðàï³ÿ Õ¥ ñòàëà ìîæëèâîþ ï³ñëÿ âèãî-
òîâëåííÿ â 1991 ðîö³ ëþäñüêîãî ïëàöåíòíîãî
ïðåïàðàòó Àëü´ëþöåðàçè (Öåðåäàçè), à â 1994 ðî-
ö³ - ðåêîìá³íàíòíî¿ ôîðìè åíçèìó ²ì³´ëþöåðàçè
(Öåðåçèìó) [19]. Ïðåïàðàòàìè äðóãîãî ïîêîë³ííÿ
çàì³ñíî¿ åíçèìîòåðàï³¿ ó 2010 ð. çàòâåðäæåíà Âå-
ëàãëþöåðàçà-àëüôà [12], à ó 2012 ð. - Òàë³´ëþöå-
ðàçà-àëüôà [2]. Çàì³ñíà ôåðìåíòîòåðàï³ÿ Õ¥ çíà÷-
íî çìåíøóº ³íòåíñèâí³ñòü âèÿâ³â òàêèõ ñèìïòî-
ì³â õâîðîáè, ÿê ãåïàòîñïëåíîìåãàë³ÿ, àíåì³ÿ, ê³ñò-
êîâ³ çì³íè, â³äíîâëþºòüñÿ ê³ëüê³ñíèé âì³ñò òðîì-
áîöèò³â, ïîêðàùóºòüñÿ ÿê³ñòü æèòòÿ õâîðèõ [1, 7,
8, 13, 30]. Ç ïîÿâîþ çàì³ñíî¿ ôåðìåíòîòåðàï³¿ ïî-
êàçàííÿ äî òðàíñïëàíòàö³¿ ÊÌ îáìåæóþòüñÿ
âàæêîþ äèòÿ÷îþ íåéðîíîïàòè÷íîþ ôîðìîþ Õ¥
[29]. Ó ìàéáóòíüîìó ïåðñïåêòèâíèì ìåòîäîì ë³-
êóâàííÿ ìîæå ñòàòè ´åííà òåðàï³ÿ - ââåäåííÿ
ÄÍÊ, ÿêà êîäóº ́ ëþêîöåðåáðîçèäàçó, â àâòîëî´³÷í³
ñòîâáóðîâ³ ãåìîïîåòè÷í³ êë³òèíè ç íàñòóïíîþ ³í-
ôóç³ºþ öèõ ́ åíåòè÷íî çì³íåíèõ êë³òèí õâîðîìó [24].
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Çà îñòàíí³ ðîêè äîñÿãíóòî çíà÷íèõ óñï³õ³â â îïðà-
öþâàíí³ ìåòîä³â ä³à´íîñòèêè Õ¥ ³ ë³êóâàííÿ ö³º¿
ð³äê³ñíî¿ ñïàäêîâî¿ ïàòîëî´³¿.
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