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Îáñòåæåíî 30 æ³íîê ç ðàêîì ìîëî÷íî¿ çàëîçè (ÐÌÇ). Âèâ÷åíî ìîðôîëîã³÷í³ îñîáëè-
âîñò³ «ìîëî÷íèõ» ì³êðîâ³äêëàäåíü ³ ìåõàí³çìè ì³íåðàë³çàö³¿ òêàíèíè ÐÌÇ ç óðàõóâàí-
íÿì åêñïðåñ³¿ ðåöåïòîð³â ñåêðåòîðíîãî á³ëêà îñòåîïîíòèíó. Âñòàíîâëåíî, ùî ó ì³íåðà-
ë³çàö³¿ òêàíèíè ìîëî÷íî¿ çàëîçè çàä³ÿíî äåê³ëüêà ôàêòîð³â, ñåðåä ÿêèõ âàæëèâå ì³ñöå
çàéìàº åíäîãåííèé ñèíòåç îñòåîïîíòèíó.
Êëþ÷îâ³ ñëîâà: ðàê ìîëî÷íî¿ çàëîçè, á³îì³íåðàë³çàö³ÿ òêàíèíè, ñåêðåòîðíèé á³ëîê
îñòåîïîíòèí.

Îñòàíí³ìè ðîêàìè áàãàòî óâàãè ïðè-
ä³ëÿºòüñÿ âèâ÷åííþ ÿê³ñíèõ ã³ñòîëîã³÷íèõ, ³ìó-
íîìîðôîëîã³÷íèõ òà ã³ñòîõ³ì³÷íèõ çì³í ó ïóõ-
ëèíí³é òêàíèí³ ìîëî÷íî¿ çàëîçè, ñåðåä ÿêèõ
ïàòîëîã³÷íà ì³íåðàë³çàö³ÿ çàéìàº âàæëèâå
ì³ñöå [1]. Ç'ÿâëÿºòüñÿ âñå á³ëüøå ñâ³ä÷åíü, ùî
«ìîëî÷í³» ì³êðîâ³äêëàäåííÿ ïîâ'ÿçàí³ ç íåãà-
òèâíèì ïðîãíîçîì [2, 3]. Íåçâàæàþ÷è íà ä³àã-
íîñòè÷íó ³ ïðîãíîñòè÷íî-á³îëîã³÷íó çíà-
÷óù³ñòü á³îì³íåðàë³çàò³â, äîñë³äæåíü, ïðèñâÿ-
÷åíèõ âèâ÷åííþ ìîëåêóëÿðíèõ ìåõàí³çì³â ¿õ
ôîðìóâàííÿ, ìàëî.

²ñíóº äóìêà, ùî â ïðîöåñ³ ïàòîëîã³÷íî¿ á³î-
ì³íåðàë³çàö³¿ ìîëî÷íî¿ çàëîçè çàä³ÿíî äåê³ëü-
êà ÿê åêçîãåííèõ, òàê ³ åíäîãåííèõ ôàêòîð³â
[4–6]. Ìåòîþ äîñë³äæåííÿ ñòàëî âèâ÷åííÿ
ìîðôîëîã³÷íèõ îñîáëèâîñòåé «ìîëî÷íèõ»
ì³êðîâ³äêëàäåíü ³ ìåõàí³çì³â ì³íåðàë³çàö³¿ òêà-
íèí ðàêó ìîëî÷íî¿ çàëîçè (ÐÌÇ) ç óðàõóâàí-
íÿì åêñïðåñ³¿ ðåöåïòîð³â ñåêðåòîðíîãî á³ëêà
îñòåîïîíòèíó (OPN).

Ìàòåð³àë ³ ìåòîäè. Äîñë³äæåííÿ ïðîâå-
äåíî íà òêàíèí³ ìîëî÷íèõ çàëîç 30 æ³íîê, ïðî-
îïåðîâàíèõ ç ïðèâîäó ÐÌÇ. Çðàçêè òêàíèíè
ÐÌÇ áóëè ðîçä³ëåí³ íà äâ³ ãðóïè: 1-øà (20
çðàçê³â) – ì³íåðàë³çîâàíà òêàíèíà ÐÌÇ; 2-ãà
(10 çðàçê³â) – òêàíèíà áåç âîãíèù á³îì³íåðà-
ë³çàö³¿. Ã³ñòîëîã³÷í³ çð³çè çàáàðâëþâàëè ãåìà-
òîêñèë³í-åîçèíîì ³ àë³çàðèíîâèì ÷åðâîíèì S.

²ìóíîã³ñòîõ³ì³÷íà ðåàêö³ÿ ç ìåòîþ âèÿâ-
ëåííÿ öèòîïëàçìàòè÷íî¿ åêñïðåñ³¿ ðåöåïòîð³â
OPN ïðîõîäèëà â äâà åòàïè çã³äíî ç³ ñòàíäàð-
òíèìè ðåêîìåíäàö³ÿìè ïðî ïðîâåäåííÿ äîñ-
ë³äæåííÿ [7]. Îö³íêó åêñïðåñ³¿ ïðîâîäèëè íà-
ï³âê³ëüê³ñíèì ìåòîäîì ç óðàõóâàííÿì ÷àñòêè

çàáàðâëåíèõ êë³òèí òà ³íòåíñèâíîñò³ ¿õ çàáàð-
âëåííÿ.

Ìîðôîìåòð³þ á³îì³íåðàë³çàò³â ïðîâîäèëè
ç âèêîðèñòàííÿì ïðîãðàìè Digimize. Ìîðôî-
ëîã³þ á³îì³íåðàë³çàò³â âèâ÷àëè íà ðàñòðîâî-
ìó åëåêòðîííîìó ì³êðîñêîï³, îñíàùåíîìó ïðî-
ãðàìîþ VCU äëÿ ïåðåãëÿäó ìîðôîëîã³÷íèõ
çì³í îá'ºêò³â äîñë³äæåííÿ.

Ðåçóëüòàòè. Àíàë³ç äàíèõ ã³ñòîëîã³÷íîãî
äîñë³äæåííÿ ïîêàçàâ, ùî ñåðåä óñ³õ ã³ñòîëîã³-
÷íèõ ôîðì ÐÌÇ ç íàÿâí³ñòþ á³îì³íåðàë³çàò³â
ïåðåâàæàº ³íô³ëüòðàòèâíèé ïðîòîêîâèé ðàê ç
âèñîêèì ñòóïåíåì çëîÿê³ñíîñò³ (Grade 3)
çã³äíî ç êëàñèô³êàö³ºþ Scaff-Bloom-
Richardson [8] (15 çðàçê³â). Ñåðåä ³íøèõ ôîðì
áóëè âèÿâëåí³ äâà çðàçêè ìåäóëÿðíîãî ðàêó
òà òðè – ³íô³ëüòðàòèâíîãî ïðîòîêîâîãî ðàêó
ç ïîì³ðíèì ñòóïåíåì çëîÿê³ñíîñò³ (Grade 2).
Ó êîíòðîëüíó ãðóïó (áåç ì³íåðàë³çàò³â) óâ³é-
øëî ïî ï'ÿòü çðàçê³â ³íô³ëüòðàòèâíîãî ïðîòî-
êîâîãî ðàêó âèñîêîãî ³ ïîì³ðíîãî ñòóïåíÿ çëî-
ÿê³ñíîñò³.

Ïðè âèÿâëåíí³ á³îì³íåðàë³çàò³â øëÿõîì
çàáàðâëåííÿ ïàðàô³íîâèõ çð³ç³â âñòàíîâëåíî,
ùî âîíè ìàëè ð³çíó ôîðìó: îêðóãëó, õ-ïîä³áíó,
ñôåðè÷íó ç îá³äêîì ì³íåðàë³çàö³¿ òà ó âèãëÿä³
ïîçäîâæí³õ ãðàíóë (ðèñ. 1).

Ðîçòàøîâóâàëèñÿ á³îì³íåðàë³çàòè ïîîäè-
íîêî òà çãðóïîâàíî, ÿê ó ñòðîìàëüíîìó, òàê ³
ïàðåíõ³ìàòîçíîìó êîìïîíåíòàõ ïóõëèíè, ³íîä³
âíóòð³øíüîïðîòîêîâî. Çà ðîçì³ðàìè âîíè áóëè
ð³çíèìè – â³ä ëåäü ïîì³òíèõ âîãíèù äî óòâî-
ðåíü 0,4×0,4 ñì (ðèñ. 2). Çàëåæíîñò³ ì³æ ôîð-
ìîþ, ðîçì³ðîì, âèäîì ðîçòàøóâàííÿ á³îì³íå-
ðàë³çàò³â ³ âèäîì ÐÌÇ íå âèÿâëåíî (ð>0,05).
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Çà ðåçóëüòàòàìè ³ìóíîã³ñòîãðàô³÷íîãî
äîñë³äæåííÿ òêàíèíè ÐÌÇ âèÿâëåíî íàñòóïí³
îçíàêè åêñïðåñ³¿ OPN:

ó 80 % (12 çð³ç³â) âèïàäê³â ÐÌÇ ç á³îì³íå-
ðàë³çàòàìè ìàëà ì³ñöå ïîçèòèâíà ðåàêö³ÿ ùîäî
åêñïðåñ³¿ OPN (ðèñ. 3, à);

100 % âèïàäê³â ÐÌÇ áåç á³îì³íåðàë³çàò³â
áóëè íåãàòèâíèìè ïðè âèÿâëåíí³ ðåöåïòîð³â
OPN (ðèñ. 3, á);

ÿê ïðè ïîçèòèâí³é, òàê ³ íåãàòèâí³é ðåàêö³¿
ùîäî åêñïðåñ³¿ OPN á³îì³íåðàë³çàòè çàáàðâ-

ëþâàëèñü ó êîðè÷íåâèé êîë³ð (ðèñ. 3, â), ùî
ïîâ'ÿçàíî ç íåñïåöèô³÷íèì çâ'ÿçóâàííÿì ä³à-
ì³íîáåíçèäèíó ç³ ñòðóêòóðîþ ì³íåðàëüíîãî
êîìïîíåíòà.

Ïðè ïðîâåäåíí³ ðàñòðîâî¿ åëåêòðîííî¿
ì³êðîñêîï³¿ (ðèñ. 4) âñòàíîâëåíî, ùî êàëüöè-
ô³êàòè ïðåäñòàâëÿþòü ñîáîþ ñôåðè÷í³ àáî íå-
ïðàâèëüíî¿ ôîðìè óòâîðåííÿ, ÿê³ ðîçòàøîâó-
þòüñÿ â óñ³õ ñêëàäîâèõ ïóõëèííî¿ òêàíèíè (ïà-
ðåíõ³ì³ òà ñòðîì³). Çóñòð³÷àþòüñÿ ïîîäèíîê³
òà çãðóïîâàí³ á³îì³íåðàë³çàòè.

Ðèñ. 4. Ñêàíîãðàìà òêàíèíè ÐÌÇ (À)
òà á³îì³íåðàë³çàò³â (Á), ×155

à á â ã

Ðèñ. 1. Á³îì³íåðàë³çàòè îêðóãëî¿ ôîðìè (çàáàðâëåííÿ ãåìàòîêñèë³í-åîçèíîì), à;
õ-ïîä³áíî¿ ôîðìè (á), ñôåðè÷íî¿ ç îá³äêîì ì³íåðàë³çàö³¿ (â), ó âèãëÿä³ ïîçäîâæí³õ ãðàíóë (ã);

á – ã – çàáàðâëåííÿ àë³çàðèíîâèì ÷åðâîíèì S, ×300

à á

Ðèñ. 2. Ðîçòàøóâàííÿ á³îì³íåðàë³çàò³â,
çàáàðâëåíèõ ãåìàòîêñèë³í-åîçèíîì (à)
òà àë³çàðèíîâèì ÷åðâîíèì S (á), ×300

Ðèñ. 3. Ðåàêö³ÿ òêàíèíè ÐÌÇ íà åêñïðåñ³þ OPN:  à – ïîçèòèâíà, á, â – íåãàòèâíà;
À – çàáàðâëåí³ êë³òèíè, Á – ì³íåðàë³çàò, ×300

à á â

Á
À
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Îáñëåäîâàíû 30 æåíùèí ñ ðàêîì ìîëî÷íîé æåëåçû (ÐÌÆ). Èçó÷åíû ìîðôîëîãè÷åñêèå îñîáåí-
íîñòè «ìîëî÷íûõ» ìèêðîîòëîæåíèé è ìåõàíèçìû ìèíåðàëèçàöèè òêàíåé ÐÌÆ ñ ó÷åòîì ýêñïðåñ-
ñèè ðåöåïòîðîâ ñåêðåòîðíîãî áåëêà îñòåîïîíòèíà. Óñòàíîâëåíî, ÷òî â ìèíåðàëèçàöèè òêàíè ìîëî÷-
íîé æåëåçû çàäåéñòâîâàíî íåñêîëüêî ôàêòîðîâ, ñðåäè êîòîðûõ âàæíîå ìåñòî çàíèìàåò ýíäîãåííûé
ñèíòåç îñòåîïîíòèíà.

Êëþ÷åâûå ñëîâà: ðàê ìîëî÷íîé æåëåçû, áèîìèíåðàëèçàöèÿ òêàíè, ñåêðåòîðíûé áåëîê îñòåî-
ïîíòèí.

A.M. Romanyuk, M.S. Lyndin, R.A. Moskalenko, O.M. Gortinska
MORPHOLOGY OF BIOMINERALIZAT IN FABRIC OF CANCER OF SUCKLING GLAND AND
EXPRESSION OF RECEPTORS OF OSTEOPONTIN

30 women are inspected with the cancer of suckling gland (RMZH). The morphological features of
«sucklings» microproteopexy and mechanisms of mineralization of fabrics of CSG are studied taking into
account expression of receptors of secretory albumen of osteopontin. It is set that a few factors among
which an important place is occupied by the endogenous synthesis of osteopontin take part at mineralization
of fabric of suckling gland.

Key words: cancer of suckling gland, biomineralization of fabric, secretory albumin of osteopontin.
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Âèñíîâêè
1. Ïðîöåñ á³îì³íåðàë³çàö³¿ òêàíèíè ìîëî÷-

íî¿ çàëîçè ïîâ'ÿçàíèé ç âèñîêèì ñòóïåíåì çëî-
ÿê³ñíîñò³ íåïëàñòè÷íîãî ïðîöåñó.

2. Â³äñóòíÿ çàëåæí³ñòü ì³æ ôîðìîþ, ðîç-
ì³ðîì, âèäîì ðîçòàøóâàííÿ á³îì³íåðàë³çàò³â
³ ã³ñòîëîã³÷íèì âèäîì ðàêó ìîëî÷íî¿ çàëîçè.

3. Åêñïðåñ³ÿ ðåöåïòîð³â îñòåîïîíòèíó òêà-
íèíîþ ðàêó ìîëî÷íî¿ çàëîçè êîðåëþº ç âèÿâ-
ëåííÿì á³îì³íåðàë³çàò³â ó ïóõëèíí³é òêàíèí³.

4. Ó ì³íåðàë³çàö³¿ òêàíèíè ìîëî÷íî¿ çàëî-
çè ïðèéìàþòü ó÷àòü äåê³ëüêà ôàêòîð³â, ñåðåä
ÿêèõ âàæëèâå ì³ñöå çàéìàº åíäîãåííèé ñèí-
òåç îñòåîïîíòèíó.


