
81ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ

ÓÄÊ: 616.015.348:616.699-078.73-091.7

ÏÐÎÖÅÑÈ ÓÁIÊÂIÒÈÍÀÖI¯
Â ÏÅÐÈÒÓÌÎÐÀËÜÍIÉ ÒÊÀÍÈÍI ÕÂÎÐÈÕ

ÍÀ ÃÅÐÌIÍÎÃÅÍÍI ÏÓÕËÈÍÈ ßª×ÊÀ

Ñ.Â. Áàçàëèöüêà, À.Ì. Ðîìàíåíêî, Â.Ñ. Ñàêàëî, À.Â. Ñàêàëî

ÄÓ «Iíñòèòóò óðîëîã³¿ ÍÀÌÍ Óêðà¿íè», ì.Êè¿â, Óêðà¿íà

Âñòóï. Çðîñòàííÿ çàõâîðþâàíîñò³ íà ãåð-
ì³íîãåíí³ ïóõëèíè ÿº÷êà (ÃÏß), îáóìîâëþº àê-
òóàëüí³ñòü âèâ÷åííÿ íà ìîëåêóëÿðíîìó ð³âí³ çì³í
òêàíèíè ÿº÷êà, ÿê³ º ïåðåäðàêîâèìè [1]. Â îñ-
òàíí³ ðîêè áóëî âñòàíîâëåíî, ùî ïîðóøåííÿ
âíóòð³øíüîêë³òèííîãî óá³êâ³òèí-ïðîòåàñîìíîãî
ïðîòåîë³çó â³ä³ãðàþòü âàæëèâó ðîëü ó ïàòîãå-
íåç³ áàãàòüîõ çàõâîðþâàíü ëþäèíè, çîêðåìà, ïðè
ñïàäêîâèõ õâîðîáàõ, äèñòðîô³÷íî-äåãåíåðàòèâíèõ
ïðîöåñàõ, ÷îëîâ³÷³é íåïë³äíîñò³ òà êàíöåðîãåíåç³,
îñê³ëüêè ñèñòåìà âíóòð³øíüîêë³òèííîãî ïðîòå-
îë³çó çàä³ÿíà â ïðîöåñàõ ðîçâèòêó òà äèôåðåí-
ö³àö³¿ êë³òèí, ïðîöåñ³ ïðîë³ôåðàö³¿, ðåàêö³ÿõ
êë³òèí íà ñòðåñ òà ïîøêîäæåííÿ, à òàêîæ ó ïðî-
öåñ³ íåîïëàç³¿ [2]. Ìîæíà ïåðåäáà÷èòè, ùî ñòðóê-
òóðí³ òà ôóíêö³îíàëüí³ ïîøêîäæåííÿ êîìïî-
íåíò³â óá³êâ³òèí-ïðîòåàñîìíî¿ ñèñòåìè ìîæóòü
â³ä³ãðàâàòè çíà÷íó ðîëü ³ â êàíöåðîãåíåç³ òåñ-
òèêóëÿðíî¿ òêàíèíè.

Ìåòà äîñë³äæåííÿ. Âèçíà÷èòè îñîáëèâîñò³
³ìóíîã³ñòîõ³ì³÷íî¿ åêñïðåñ³¿ ïðîòå¿íó Ubiquitin
â ïåðèòóìîðàëüí³é òêàíèí³ ÿº÷êà  õâîðèõ íà
ÃÏß, ÿê³ ìîæíà îõàðàêòåðèçóâàòè ÿê ïåðåä-
ðàêîâ³.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Îá-
ñòåæåíî 40 ïàö³ºíò³â, ÿêèì áóëà âèêîíàíà îðõ³-
åêòîì³ÿ â êë³í³ö³ îíêîóðîëîã³¿ ÄÓ «Iíñòèòóò
óðîëîã³¿ ÍÀÌÍ Óêðà¿íè» ïðîòÿãîì 2009–
2012 ðð. Ñåðåäí³é â³ê õâîðèõ ñêëàäàâ 27,6 ðîêó
(â³ä 17 äî 59 ðîê³â). Ã³ñòîëîã³÷íî âèâ÷àëè ïåðè-
òóìîðàëüíó òêàíèíó ÿº÷êà òà ïóõëèíó. Çã³äíî ç
ã³ñòîëîã³÷íîþ êëàñèô³êàö³ºþ ãåðì³íîãåííèõ ïóõ-
ëèí ÿº÷êà, ïðèéíÿòîþ ÂÎÎÇ [3], ñåì³íîìà áóëà
âèÿâëåíà ó 19 ïàö³ºíò³â, íåñåì³íîìí³ ïóõëèíè – ó
21 õâîðîãî, ñåðåä ÿêèõ åìáð³îíàëüíèé ðàê (ÅÐ) –
ó 5, òåðàòîìà – ó 4, ïóõëèíà æîâòêîâîãî ì³øêà
(ÏÆÌ) – ó 4 ³ ïóõëèíè çì³øàíî¿ áóäîâè – ó
8 ïàö³ºíò³â. Iìóíîã³ñòîõ³ì³÷íå (IÃÕ) äîñë³äæåííÿ
çä³éñþâàëîñü ç âèêîðèñòàííÿì ñòàíäàðòíîãî àâ³-
äèí-á³îòèíîâîãî ìåòîäó, äëÿ ÷îãî á³îïòàòè ô³êñó-
âàëè ó 12%-âîìó çàáóôåðåíîìó ôîðìàë³í³, çàëèâà-
ëè â ïàðàô³í ³ âèãîòîâëÿëè çð³çè òîâùèíîþ äî
5 ìêì.  Çð³çè ³íêóáóâàëè ç ïåðâèííèìè àíòèò³ëà-
ìè Ubiquitin (DAKO, Glostrup, Äàí³ÿ) â ðîçâå-

äåíí³ 1:800. Ðîçïîâñþäæåí³ñòü òà ³íòåíñèâí³ñòü IÃÕ
ðåàêö³¿ îö³íþâàëè çà íàï³âê³ëüê³ñíèì ìåòîäîì
ó áàëàõ [4] ³ îö³íþâàëè â³ä 0 äî 3 áàë³â. Çàãàëü-
íèé ðåçóëüòàò IÃÕ ðåàêö³¿ âèçíà÷àâñÿ çà ïîêàç-
íèêàìè ³ìóíîã³ñòîõ³ì³÷íîãî êîåô³ö³ºíòà (IÃÕÊ)
â³ä 0 äî 9 áàë³â, ÿêèé îäåðæóâàëè ïåðåìíîæó-
âàííÿì îö³íîê ðîçïîâñþäæåíîñò³ òà ³íòåíñèâ-
íîñò³ IÃÕ çàáàðâëåííÿ. Ïðîâîäèâñÿ ñòàòèñòè÷-
íèé àíàë³ç îòðèìàíèõ ðåçóëüòàò³â.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ïðîâåäå-
íå ìîðôîëîã³÷íå äîñë³äæåííÿ ïåðèòóìîðàëüíî¿
òêàíèíè ÿº÷êà ïîêàçàëî, ùî ëèøå â 2 ñïîñòåðå-
æåííÿõ çâèâèñò³ ñ³ì’ÿí³ êàíàëüö³ íå â³äð³çíÿ-
ëèñü â³ä íîðìàëüíèõ íåçì³íåíèõ òà â 7 âèçíà-
÷àëè íå÷èñëåíí³ ñ³ì’ÿí³ êàíàëüö³ ç îçíàêàìè
çáåðåæåíîãî ïðèãí³÷åíîãî ñïåðìàòîãåíåçó, ÿê³
ðîçòàøîâóâàëèñü â îòî÷åíí³ ñ³ì’ÿíèõ êàíàëüö³â
³ç áëîêîâàíèì ñïåðìàòîãåíåçîì. Ïðè äîñë³äæåíí³
IÃÕ åêñïðåñ³¿ ïðîòå¿íó Ubiquitin â ïåðèòóìî-
ðàëüí³é òêàíèí³ ó õâîðèõ ³ç çáåðåæåíèì ³ ïðè-
ãí³÷åíèì ñïåðìàòîãåíåçîì â êë³òèíàõ Ñåðòîë³
ñïîñòåð³ãàëîñü âèðàçíå ÿäåðíå çàôàðáóâàííÿ
(IÃÕÊ: 7–9) â óñ³õ äåâ’ÿòè âèïàäêàõ (100%).
Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþâàëî 7,2±0,04.
Öèòîïëàçìàòè÷íà åêñïðåñ³ÿ ïðîòå¿íó Ubiquitin
â êë³òèíàõ Ñåðòîë³ áóëà ïîì³ðíîþ (IÃÕÊ: 4-6)
â óñ³õ âèïàäêàõ (100%). Ñåðåäíº çíà÷åííÿ IÃÕÊ
äîð³âíþâàëî 5,7±0,09. Êë³òèíè ñïåðìàòîãåííî-
ãî åï³òåë³þ – ñïåðìàòîöèòè I ³ II ïîðÿäêó òà
ñïåðìàòèäè âèÿâëÿëè ñëàáêó (IÃÕÊ: 1–3)
(2 ñïîñòåðåæåííÿ) òà ïîì³ðíó (IÃÕÊ: 4–6)
(7 ñïîñòåðåæåíü) ÿäåðíó òà öèòîïëàçìàòè÷íó åê-
ñïðåñ³þ ïðîòå¿íó Ubiquitin. Ñåðåäíº çíà÷åííÿ
IÃÕÊ äîð³âíþâàëî äëÿ ñïåðìàòèä – 3,3±0,09 òà
4,2±0,09 – â³äïîâ³äíî; äëÿ ñïåðìàòîöèò³â I ³ II
ïîðÿäêó – 3,9±0,09 òà 5,2±0,09 – â³äïîâ³äíî. Ó
ñïåðìàòîãîí³ÿõ âèçíà÷àëàñü ïîì³ðíà (IÃÕÊ: 5–
6) (2 ñïîñòåðåæåííÿ) òà âèðàçíà (IÃÕÊ: 7–8)
ÿäåðíà òà öèòîïëàçìàòè÷íà åêñïðåñ³ÿ ïðîòå¿íó
Ubiquitin. Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþâàëî
äëÿ ñïåðìàòîãîí³é – 7,4±0,09 òà 7,2±0,09 –
â³äïîâ³äíî. Íåîáõ³äíî çàçíà÷èòè, ùî çð³ë³ ñïåð-
ìàòîçî¿äè õàðàêòåðèçóâàëèñü â³äñóòí³ñòþ ³ìóíî-
ã³ñòîõ³ì³÷íî¿ åêñïðåñ³¿ ïðîòå¿íó Ubiquitin (IÃÕÊ:
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0) â óñ³õ âèïàäêàõ (100%). Ó êë³òèíàõ Ëåéä³ãà
ñëàáêà ÿäåðíà åêñïðåñ³ÿ â 2–3 áàëè ñïîñòåð³ãà-
ëàñü ó  âñ³õ 9 âèïàäêàõ (100 %).  Ñåðåäíº çíà-
÷åííÿ IÃÕÊ äîð³âíþâàëî  2,3±0,04. Öèòîïëàç-
ìàòè÷íà åêñïðåñ³ÿ óá³êâ³òèíó áóëà ïîì³ðíîþ
(IÃÕÊ: 4–6)  ó 9 âèïàäêàõ (100%)  äàíî¿ ãðóïè.
Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþâàëî  5,7±0,07
(òàáë. 1).

Ó ãðóï³ õâîðèõ ³ç áëîêîì ñïåðìàòîãåíåçó
íà ð³âí³ ñïåðìàòîãîí³é, ñïåðìàòîöèò³â 1 ³ 2 ïî-
ðÿäêó ÷è ñïåðìàòèä, (âñüîãî 26 ïàö³ºíò³â), ó
êë³òèíàõ Ñåðòîë³ ñïîñòåð³ãàëîñü âèðàçíå ÿäåðíå
çàôàðáóâàííÿ (IÃÕÊ: 7–9) â óñ³õ 26 ñïîñòåðå-
æåííÿõ (100%). Ñåðåäíº çíà÷åííÿ ²ÃÕÊ äîð³â-
íþâàëî 7,8±0,07. Öèòîïëàçìàòè÷íà åêñïðåñ³ÿ
ïðîòå¿íó Ubiquitin â êë³òèíàõ Ñåðòîë³ áóëà ïî-
ì³ðíîþ (IÃÕÊ: 4–6) â 14 âèïàäêàõ (54%) òà
âèðàçíîþ (IÃÕÊ: 7–9) – ó  12 âèïàäêàõ (46%).
Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþâàëî  6,8±0,07.
Êë³òèíè ñïåðìàòîãåííîãî åï³òåë³þ – ñïåðìàòî-
öèòè 1 ³ 2 ïîðÿäêó òà ñïåðìàòèäè âèÿâëÿëè ïî-
ì³ðíó ÿäåðíó òà öèòîïëàçìàòè÷íó åêñïðåñ³þ
ïðîòå¿íó Ubiquitin â óñ³õ ñïîñòåðåæåííÿõ (100%)
äàíî¿ ãðóïè, IÃÕÊ, ïðè öüîìó, ñòàíîâèâ 4–6 áàë³â.
Ñåðåäíº çíà÷åííÿ IÃÕÊ â ÿäð³ òà öèòîïëàçì³

äîð³âíþâàëî â³äïîâ³äíî  â ñïåðìàòîöèòàõ –
4,3±0,01 ³ 5,9±0,01; â ñïåðìàòèäàõ – 3,6±0,07 ³
4,6±0,07. Ñïåðìàòîãîí³¿ âèÿâëÿëè âèðàçíó ÿäåð-
íó òà öèòîïëàçìàòè÷íó åêñïðåñ³þ ïðîòå¿íó
Ubiquitin â óñ³õ ñïîñòåðåæåííÿõ (100%) äàíî¿
ãðóïè, IÃÕÊ, ïðè öüîìó, ñòàíîâèâ 7–9 áàë³â. Ñå-
ðåäíº çíà÷åííÿ IÃÕÊ â ÿäð³ òà öèòîïëàçì³ äî-
ð³âíþâàëî â³äïîâ³äíî  â ñïåðìàòîãîí³ÿõ – 9,0±0,07
³ 8,2±0,07. Àòèïîâ³ ñòàòåâ³ êë³òèíè – TIN
(testicular intratubular neoplasia), âèçíà÷åí³ â ïå-
ðèòóìîðàëüí³é òêàíèí³ ó 23 õâîðèõ (60% ñïîñ-
òåðåæåíü) ³ç áëîêîì ñïåðìàòîãåíåçó, âèÿâëÿëè
ïîì³ðíó ÿäåðíó åêñïðåñ³þ ïðîòå¿íó Ubiquitin ó
4–6 áàë³â ó 18 ñïîñòåðåæåííÿõ (79%) òà âèðàç-
íó ÿäåðíó åêñïðåñ³þ ó 7–9 áàë³â – ó 5 âèïàäêàõ
(19%) äàíî¿ ãðóïè. Ñåðåäíº çíà÷åííÿ IÃÕÊ â
ÿäð³ àòèïîâèõ ñòàòåâèõ êë³òèí äîð³âíþâàëî
6,4±0,12. Öèòîïëàçìàòè÷íà åêñïðåñ³ÿ ïðîòå¿íó
Ubiquitin â àòèïîâèõ ñòàòåâèõ êë³òèíàõ áóëà
ñëàáêîþ ó 16 ñïîñòåðåæåííÿõ (68%) òà ïî-
ì³ðíîþ – ó 7 âèïàäêàõ (32%)  äàíî¿ ãðóïè. Ñå-
ðåäíº çíà÷åííÿ IÃÕÊ â öèòîïëàçì³ àòèïîâèõ
ñòàòåâèõ êë³òèí äîð³âíþâàëî 3,6±0,17. Ó êë³òè-
íàõ Ëåéä³ãà ÿäåðíà åêñïðåñ³ÿ ïðîòå¿íó Ubiquitin
áóëà â³äñóòíÿ (IÃÕÊ: 0) â 22 ñïîñòåðåæåííÿõ

Òàáëèöÿ 1
Ïîêàçíèêè IÃÕÊ åêñïðåñ³¿ ïðîòå¿íó Ubiquitin

â ïåðèòóìîðàëüí³é òêàíèí³ ÿº÷êà ó õâîðèõ íà ÃÏß

Çáåðåæåíèé Áëîê Ñèíäðîì «ëèøå
ñïåðìàòîãåíåç ñïåðìàòîãåíåçó êë³òèíè Ñåðòîë³»

(n=9) (n=26) (n=5)
Ñïåðìàòîçî¿äè:
ÿäðî 0 0 –
öèòîïëàçìà 0 0 –
Ñïåðìàòèäè:
ÿäðî 3,3±0,09 3,6±0,17 –
öèòîïëàçìà 4,2±0,09 4,6±0,17 –
Ñïåðìàòîöèòè:
ÿäðî 3,9±0,09* 4,3±0,01* –
öèòîïëàçìà 5,2±0,09* 5,9±0,01* –
Ñïåðìàòîãîí³¿:
ÿäðî 7,4±0,09* 9,0±0,07* –
öèòîïëàçìà 7,2±0,09* 8,2±0,07* –
Àòèïîâ³ ñòàòåâ³ êë³òèíè (TIN) (n=23):
ÿäðî – 6,4±0,12 –
öèòîïëàçìà – 3,6±0,17 –
Êë³òèíè Ñåðòîë³:
ÿäðî 7,2±0,04* 7,8±0,07* ** 8,9±0,04* **
öèòîïëàçìà 5,7±0,09* 6,8±0,07* ** 8,4±0,06* **
Êë³òèíè Ëåéä³ãà:
ÿäðî 2,3±0,04* ** 0,2±0,01* 0,1±0,02**
öèòîïëàçìà 5,7±0,07* 6,9±0,16* ** 7,8±0,18* **

*,  ** – äîñòîâ³ðíî ì³æ ãðóïàìè; ð ≤ 0,001
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(83%), òà â 4 âèïàäêàõ (17%) áóëà ñëàáêîþ
(IÃÕÊ: 1–3). Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþ-
âàëî  0,2±0,01. Ïðè öüîìó, â 20 âèïàäêàõ (77%)
ñïîñòåð³ãàëîñü ïîì³ðíå öèòîïëàçìàòè÷íå çàôàð-
áóâàííÿ (IÃÕÊ: 4–6), â ³íøèõ 6 ñïîñòåðåæåííÿõ
(23%) – ìàëî ì³ñöå âèðàçíå öèòîïëàçìàòè÷íå
çàôàðáóâàííÿ (ðèñ. 1) ³íòåðñòèö³éíèõ åíäîêðè-
íîöèò³â (IÃÕÊ: 7–8). Ñåðåäíº çíà÷åííÿ IÃÕÊ
äîð³âíþâàëî  6,9±0,15 (òàáë. 1).

Ó õâîðèõ, â ïåðèòóìîðàëüí³é òêàíèí³ ÿº÷-
êà ÿêèõ âèÿâëÿëèñü «ëèøå êë³òèíè Ñåðòîë³»
(âñüîãî 5 ïàö³ºíò³â), â êë³òèíàõ Ñåðòîë³ ñïîñòå-
ð³ãàëîñü âèðàçíå ÿäåðíå òà öèòîïëàçìàòè÷íå çà-
ôàðáóâàííÿ ïðîòå¿íó Ubiquitin (IÃÕÊ: 7–9) â
óñ³õ ñïîñòåðåæåííÿõ (100%). Ñåðåäíº çíà÷åííÿ
IÃÕÊ äîð³âíþâàëî  8,9±0,04 òà 8,4±0,06, â³äïî-
â³äíî. Â êë³òèíàõ Ëåéä³ãà ÿäåðíà åêñïðåñ³ÿ óá³-
êâ³òèíó áóëà â³äñóòíÿ (IÃÕÊ: 0) â 3 ñïîñòåðå-
æåííÿõ (60%), â äâîõ âèïàäêàõ (40%) âèçíà÷à-
ëîñü ñëàáêå ÿäåðíå çàôàðáóâàííÿ (IÃÕÊ: 1–2).
Ñåðåäíº çíà÷åííÿ – ÃÕÊ äîð³âíþâàëî 0,1±0,02.
Ïðè öüîìó, â 2 âèïàäêàõ (40%) ñïîñòåð³ãàëîñü
ïîì³ðíå öèòîïëàçìàòè÷íå çàôàðáóâàííÿ (IÃÕÊ:
4–6) òà â 3 âèïàäêàõ (60%) âèçíà÷àëàñü âèðàç-
íà öèòîïëàçìàòè÷íà åêñïðåñ³ÿ (IÃÕÊ: 7–9).
Ñåðåäíº çíà÷åííÿ IÃÕÊ äîð³âíþâàëî 7,8±0,18
(òàáë. 1).

Âèñíîâêè.

1. Ó ðåçóëüòàò³ IÃÕ äîñë³äæåííÿ âñòàíîâëåíî,
ùî â ïåðèòóìîðàëüí³é òåñòèêóëÿðí³é òêàíèí³ â
ñ³ì’ÿíèõ êàíàëüöÿõ ³ç áëîêîì ñïåðìàòîãåíåçó, ÿê³
ñêëàäàþòü 95% ñïîñòåðåæåíü, ó ñïåðìàòîãîí³ÿõ,
ñïåðìàòîöèòàõ ³ ñïåðìàòèäàõ, à òàêîæ â êë³òèíàõ
Ñåðòîë³ â³äáóâàºòüñÿ ïîñèëåííÿ ïðîöåñ³â óá³êâ³-
òèíàö³¿, ùî ñâ³ä÷èòü ïðî ³íòåíñèâí³ ïðîöåñè ïðî-
òåîë³çó âåëèêî¿ ê³ëüêîñò³ ïîøêîäæåíèõ âíóòð³ø-
íüîêë³òèííèõ á³ëê³â ó êë³òèíàõ.

2. Íà ôîí³ öèõ ïðîöåñ³â, â 60% ñïîñòåðå-
æåíü ó êàíàëüöÿõ ³ç áëîêîâàíèì ñïåðìàòîãåíå-
çîì ç’ÿâëÿþòüñÿ àòèïîâ³ ñòàòåâ³ êë³òèíè  (TIN),
ÿê³ â³äð³çíÿþòüñÿ â³ä íîðìàëüíèõ êë³òèí ñïåð-
ìàòîãåíåçó ³íøèì õàðàêòåðîì åêñïðåñ³¿ ïðîòå¿-
íó Ubiquitin – ìàþòü äîñòîâ³ðíî íèæ÷³ IÃÕ ïî-
êàçíèêè ÿäåðíî¿ òà öèòîïëàçìàòè÷íî¿ åêñï-
ðåñ³¿ ïðîòå¿íó Ubiquitin.

3. Â ñïîñòåðåæåííÿõ ³ç áëîêîì ñïåðìàòî-
ãåíåçó, âêëþ÷àþ÷è ñèíäðîì «ëèøå êë³òèíè Ñåð-
òîë³», â ³íòåðñòèö³éíèõ åíäîêðèíîöèòàõ – êë³òè-
íàõ Ëåéä³ãà, ÿê³ çä³éñíþþòü ðåãóëþþ÷èé âïëèâ
íà ïðîöåñè ñïåðìàòîãåíåçó, ñïîñòåð³ãàºòüñÿ ïî-
ðóøåííÿ ïðîöåñ³â óá³êâ³òèíàö³¿ ó âèãëÿä³ ïîñè-
ëåííÿ öèòîïëàçìàòè÷íî¿ åêñïðåñ³¿ òà ìàéæå ïîâ-
íîãî çíèêíåííÿ ÿäåðíî¿ åêñïðåñ³¿ ïðîòå¿íó
Ubiquitin.

Ðèñ. 1. Ïåðèòóìîðàëüíà òêàíèíà ÿº÷êà. Ñ³ì’ÿí³ êàíàëüö³ ³ç áëîêîì
ñïåðìàòîãåíåçó. Âèðàçíà ÿäåðíà òà ïîì³ðíà öèòîïëàçìàòè÷íà åêñïðåñ³ÿ

ïðîòå¿íó Ubiquitin â êë³òèíàõ Ñåðòîë³ òà ñïåðìàòîãîí³ÿõ. Àòèïîâ³ ñòàòåâ³
êë³òèíè ç ïîì³ðíîþ ÿäåðíîþ òà ñëàáêîþ öèòîïëàçìàòè÷íîþ åêñïðåñ³ºþ.

Â³äñóòí³ñòü ÿäåðíî¿ åêñïðåñ³¿ òà ïîì³ðíà öèòîïëàçìàòè÷íà åêñïðåñ³ÿ
óá³êâ³òèíó â êë³òèíàõ Ëåéä³ãà. Iìóíîïåðîêñèäàçíèé ÀÂÑ–ìåòîä. õ 200
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Ñ öåëüþ îïðåäåëåíèÿ îñîáåííîñòåé èì-
ìóíîãèñòîõèìè÷åñêîé ýêñïðåññèè ïðîòåèíà
Ubiquitin â ïåðèòóìîðàëüíîé òêàíè ÿè÷êà, êîòî-
ðûå  ìîæíî îõàðàêòåðèçîâàòü êàê ïðåäðàêîâûå,
îáñëåäîâàíû 40 ïàöèåíòîâ ñ ãåðìèíîãåííûìè
îïóõîëÿìè ÿè÷êà (ÃÎß). Â ïåðèòóìîðàëüíîé òå-
ñòèêóëÿðíîé òêàíè â íàáëþäåíèÿõ ñ íàðóøåíè-
åì ñïåðìàòîãåíåçà, êîòîðûå ñîñòàâëÿþò 95%, âû-
ÿâëåíî: óñèëåíèå â ñåìåííûõ êàíàëüöàõ ïðî-
öåññîâ óáèêâèòèíàöèè, ñâèäåòåëüñòâóþùåå îá
èíòåíñèâíûõ ïðîöåñàõ ïðîòåîëèçà áîëüøîãî
êîëè÷åñòâà ïîâðåæäåííûõ âíóòðèêëåòî÷íûõ áåë-
êîâ; ïîÿâëåíèå àòèïè÷íûõ ïîëîâûõ êëåòîê (TIN),
êîòîðûå îòëè÷àþòñÿ îò íîðìàëüíèõ êëåòîê ñïåð-
ìàòîãåíåçà äîñòîâåðíî áîëåå íèçêèìè ïîêàçà-
òåëÿìè ÿäåðíîé è öèòîïëàçàìàòè÷åñêîé ýêñï-
ðåññè ïðîòåèíà Ubiquitin; à òàêæå íàðóøåíèå
ïðîöåññîâ óáèêâèòèíàöèè â êëåòêàõ Ëåéäèãà â
âèäå óñèëåíèÿ öèòîïëàçìàòè÷åñêîé ýêñïðåññèè
è ïî÷òè ïîëíîãî èñ÷åçíîâåíèÿ ÿäåðíîé ýêñ-
ïðåññèè ïðîòåèíà Ubiquitin. Ïîëó÷åííûå ðåçóëü-
òàòû ñâèäåòåëüñòâóþò î âàæíîé ðîëè ñòðóêòóð-
íèõ è ôóíêöèîíàëüíûõ íàðóøåíèé êîìïîíåí-
òîâ óáèêâèòèí-ïðîòåîëèçíîé ñèñòåìû â ïðîöå-
ñàõ êàíöåðîãåíåçà òåñòèêóëÿðíîé òêàíè.

Êëþ÷åâûå ñëîâà: ïðîòåèí Ubiquitin, ãåð-
ìèíîãåííûå îïóõîëè ÿè÷êà, TIN.

ðîëü ñòðóêòóðíèõ òà ôóíêö³îíàëüíèõ ïîðó-
øåíü êîìïîíåíò³â óá³êâ³òèí-ïðîòåîë³çíî¿ ñè-
ñòåìè â ïðîöåñàõ êàíöåðîãåíåçó òåñòèêóëÿð-
íî¿ òêàíèíè.

Summary

UBIQUITINATION PROCESSES IN
PERITUMORAL TISSUE OF PATIENTS WITH
TESTICULAR GERM CELL TUMORS

S.V. Bazalitska, A.M. Romanenko,
V.S. Sakalo, A.V. Sakalo

For the purpose of definition of features
immunohistochemical expression of protein
Ubiquitin in peritumoral testicular tissue, which
can be characterised as precancerous changes, the
40 patients with testicular germ cell tumors (TGCT)
are investigated. In peritumoral testicular tissue in
patients with disturbance of spermatogenesis. which
make 95%, it is taped: intensifying in seminiferous
tubules of ubiquitination processes, testifying about
intensive proteolysis of considerable quantity of the
damaged intracellular proteins, occurrence of atypical
germ cells (TIN), which differ from normal
spermatogenesis cells authentically lower of nuclear
and cytoplasmatic expression of protein Ubiquitin,
and also disturbance of ubiquitination processes in
Leydig cells in the form of intensifying of a
cytoplasmatic expression and total disappearance of
a nuclear expression of protein Ubiquitin. The
received results testify to the important role of
structural and functional disturbances of ubiquitin-
proteolysis system components in carcinogenesis
processes of testicular tissue.

Keywords: proteinUbiquitin, testicular germ
cell tumors, TIN.


