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Îðè´³íàëüí³ ïðàö³

Ðåôåðàò
Ìåòà. Âèâ÷èòè îñîáëèâîñò³ çâ'ÿçóâàííÿ ñ³àëî- òà ãàëàê-
òîçîñïåöèô³÷íèõ ëåêòèí³â ç âóãëåâîäíèìè äåòåðì³íàí-
òàìè ê³ñòêîâî¿ òêàíèíè íà ð³çíèõ åòàïàõ ïîñòíàòàëü-
íîãî îíòî´åíåçó ó òâàðèí òà ëþäèíè.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåíí³ âèêîðèñòàíî ñòåãíîâ³
ê³ñòêè 30 ìîðñüêèõ ñâèíîê (guinea pigs), ÿêèõ ïîä³ëèëè
íà òðè â³êîâ³ ãðóïè: ² ãðóïà - 3 ì³ñÿö³, ²² ãðóïà - 1 ð³ê, ²²²
ãðóïà - 3 ðîêè; ó êîæí³é ãðóï³ áóëî 5 ñàìö³â òà 5 ñàìîê,
à òàêîæ ê³ñòêîâà òêàíèíà (³ç ä³ëÿíêè âåðõíüî¿ ïåðåäíüî¿
êëóáîâî¿ îñò³) ÷îëîâ³ê³â òà æ³íîê ÷îòèðüîõ â³êîâèõ ãðóï: ²
ãðóïà, (30-44 ðð.), ²² ãðóïà, (45-59 ðð.), ²²² ãðóïà, (60-74 ðð.),
IV ãðóïà, (75-90 ðð.), îêðåìî ÷îëîâ³êè (n=20) òà æ³íêè
(n=20). Çàáàðâëåííÿ ã³ñòîëî´³÷íèõ ïðåïàðàò³â ïðîâîäèëè
ãåìàòîêñèë³íîì òà åîçèíîì, à òàêîæ ñ³àëî- (WGA i SNA)
òà ãàëàêòîçî- (PNA ³ RCA) ñïåöèô³÷íèìè ëåêòèíàìè.
Ðåçóëüòàòè é îáãîâîðåííÿ. Îñåîìóêî¿ä ê³ñòêîâî¿ òêàíèíè
ÿê ìîðñüêèõ ñâèíîê, òàê é ëþäèíè âèÿâëÿâ ñëàáî ïîçè-
òèâíó ðåàêö³þ ³ç ëåêòèíàìè WGA, PNA òà SNA. Çàëåæíî
â³ä â³êó òà ñòàò³ ìè â³äì³òèëè ð³çíèé ñòóï³íü åêñïîíó-
âàííÿ ëåêòèí³â SNA ³ RCA ó ñêëàä³ îñòåî´åííèõ êë³òèí
ëþäèíè, ùî îáóìîâëåíî ð³çíèì ãîðìîíàëüíèì ôîíîì. Ïî-
êàçàíî ð³çíèöþ åêñïðåñ³¿ ðåöåïòîð³â ëåêòèí³â PNA, SNA
ì³æ ñóãëîáîâèì õðÿùåì òà ìåòàåï³ô³çíîþ ïëàñòèíêîþ
çàëåæíî â³ä â³êó òà ñòàòåâî¿ ïðèíàëåæíîñò³ òâàðèí. Ó
ëàêóíàðíî-êàíàëüöåâ³é ñèñòåì³ ïåðåâàæàëà åêñïðåñ³ÿ
ðåöåïòîð³â ëåêòèí³â RCA òà SNA. Îñòåîêëàñòè âèÿâëÿëè
ñïîð³äíåí³ñòü äî ñ³àëî- ³ ãàëàêòîçîñïåöèô³÷íèõ ëåêòè-
í³â SNA òà PNA ó âñ³õ äîñë³äæóâàíèõ ãðóïàõ.
Âèñíîâêè. Ó îíòî´åíåç³ âñòàíîâëåíî íå ëèøå â³êîâó òà ñòà-
òåâó â³äì³íí³ñòü ó åêñïðåñ³¿ ðåöåïòîð³â äîñë³äæóâàíèõ
ëåêòèí³â, à òàêîæ çíèæåííÿ ¿õ íàãðîìàäæåííÿ ó ñòðóê-
òóðíèõ êîìïîíåíòàõ ê³ñòêîâî¿ òêàíèíè òâàðèí òà ëþäèíè.
Êëþ÷îâ³ ñëîâà: ê³ñòêîâà i õðÿùîâà òêàíèíà, ðåöåïòîðè
ëåêòèí³â, ïîñòíàòàëüíèé îñòåî´åíåç

Abstract
SIALO- AND GALACTOSE-SPECIFIC
LECTINS AS HISTOCHEMICAL MARKERS OF
BONE TISSUE STRUCTURAL COMPONENTS

O.R. DZHURA
The Danylo Halytsky National Medical University in Lviv

Aim. To study the binding characteristics of sialo- and
galactose-specific lectins to carbohydrate determinants of
bone tissue at different stages of postnatal ontogenesis in
animals and humans.
Methods. Bone tissues of guinea pigs and humans were
examined. The animals were divided into three age groups
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(three months old, one year old, and three years old), with
five males and five females in each group. The men and women
were divided into four groups: 30-44 years old, 45-59 years
old, 60-74 years old, and 75-90 years old, with 20 men and
20 women. The histological preparations were stained with
haematoxylin and eosin as well as by sialo- (WGA and SNA)
and galactose- (PNA and RCA) specific lectins.
Results. Bone tissue osseomucoid of both guinea pigs and
humans showed a slightly positive reaction with the lectins
WGA, PNA, and SNA. Depending on age and sex, different
degrees of staining with the lectins SNA and RCA in human
osteogenic cells were noted, as expected with different
hormonal backgrounds. There were also differences in the
expressions of lectin receptors for PNA and SNA between
articular cartilage and metaphyseal plate depending on age
and sex. In the lacunary-calcium system, the expression of
lectin receptors RCA (βDGal) and SNA (Neu5Ac/2→6Gal)
was dominant. Osteoclasts showed affinity to the sialo- and
galactose-specific lectins SNA and PNA in all groups studied.
Conclusion. The results showed that, in ontogenesis, there
were sex difference in the expressions of the receptors of the
lectins under study, as well as their decreased accumulation
in the structural components of bone tissue of both animals
and humans.
Keywords: bone, cartilaginous tissue, lectin receptor,
postnatal osteogenesis

Âñòóï
Âèâ÷åííÿ ìåòàáîë³çìó ê³ñòêîâî¿ òêàíèíè ìàº
ïðèêëàäíå çíà÷åííÿ, çóìîâëåíå ïîøèðåííÿì ó
ñâ³ò³ îñòåîïîðîçó, ïîñòàâëåíîãî åêñïåðòàìè
ÂÎÎÇ íà òðåòº ì³ñöå ï³ñëÿ ñåðöåâî-ñóäèííèõ çà-
õâîðþâàíü ³ öóêðîâîãî ä³àáåòó [4, 9, 13, 14, 18].
Âì³ñò ó ì³æêë³òèíí³é ðå÷îâèí³ ê³ñòêîâî¿ ³ õðÿùîâî¿
òêàíèí ïðîòåî´ë³êàí³â, ́ ë³êîïðîòå¿í³â òà ́ ë³êîçà-
ì³íî´ë³êàí³â ñïîíóêàâ äîñë³äíèê³â äî äåòàëüíîãî
âèâ÷åííÿ çì³í ñêëàäó îð´àí³÷íèõ ñïîëóê ó ïðîöåñ³
ðîçâèòêó ê³ñòêîâî¿ òêàíèíè øëÿõîì ³íòðàìåìá-
ðàííîãî òà åíõîíäðàëüíîãî îêîñòåí³ííÿ â åì-
áð³î´åíåç³ òà ðàííüîìó ïîñòíàòàëüíîìó ïåð³îä³
ìèøåé, ùóð³â òà ëþäèíè [7, 11, 21, 22]. Àêòóàëü-
íèìè ó öèõ äîñë³äæåííÿõ çàëèøàþòüñÿ ìåòîäè
âèâ÷åííÿ ́ ë³êîêîí'þ´àò³â ³ç âèêîðèñòàííÿì ëåê-
òèí³â ð³çíî¿ âóãëåâîäíî¿ ñïåöèô³÷íîñò³ [1, 3, 5,
15, 16, 17, 19]. Ó ïðîâåäåíèõ ðàí³øå äîñë³äæåí-
íÿõ ñïåêòð âèêîðèñòàíèõ ëåêòèí³â äîçâîëèâ îö³-
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íèòè çì³íè åêñïðåñ³¿ îë³ãîñàõàðèäíèõ ́ ë³êîêîí'þ-
´àò³â ïðè ðîçâèòêó ê³ñòêîâî¿ òêàíèíè íà ðàíí³õ
åòàïàõ îíòî´åíåçó [7, 21, 22]. Ïðîòå, ñïðîáè ïðî-
ñòåæèòè çà ïðîöåñàìè îñòåî´åíåçó òà õîíäðî´å-
íåçó ó á³ëüø ï³çí³ ïåð³îäè ³íäèâ³äóàëüíîãî ðîçâèò-
êó ó ïîð³âíÿëüíîìó àñïåêò³ çàëåæíî â³ä ñòàò³ ó
äîñòóïí³é íàì íàóêîâ³é ë³òåðàòóð³ çíàõîäèìî ð³äêî.

Ìåòîþ ðîáîòè áóëî âèâ÷åííÿ îñîáëèâîñ-
òåé çâ'ÿçóâàííÿ ñ³àëî- òà ãàëàêòîçîñïåöèô³÷íèõ
ëåêòèí³â ç âóãëåâîäíèìè äåòåðì³íàíòàìè ê³ñòêî-
âî¿ òêàíèíè íà ð³çíèõ åòàïàõ ïîñòíàòàëüíîãî îí-
òî´åíåçó ó ïîð³âíÿëüíîìó àñïåêò³.

Ìàòåð³àë ³ ìåòîäè
Äëÿ äîñë³äæåííÿ ìè âèêîðèñòàëè ñòåãíîâ³ ê³ñòêè
30 ìîðñüêèõ ñâèíîê (guinea pigs), ÿêèõ ïîä³ëèëè
íà òðè â³êîâ³ ãðóïè: ² ãðóïà - 3 ì³ñÿö³, ²² ãðóïà - 1
ð³ê, ²²² ãðóïà - 3 ðîêè; ó êîæí³é ãðóï³ áóëî 5 ñàìö³â
òà 5 ñàìîê. Äëÿ îäåðæàííÿ ìàòåð³àëó òâàðèí ï³ä-
äàâàëè åô³ðíîìó íàðêîçó çã³äíî "Ïðàâèë ïðîâå-
äåííÿ ðîá³ò ç âèêîðèñòàííÿì åêñïåðèìåíòàëüíèõ
òâàðèí" òà Íàêàçó ÌÎÇ Óêðà¿íè ¹ 281 â³ä
01.11.2000 ð. "Ïðî ì³ðè ïî ïîäàëüøîìó âäîñêî-
íàëåííþ îð´àí³çàö³éíèõ íîðì ðîáîòè ç âèêîðèñ-
òàííÿì åêñïåðèìåíòàëüíèõ òâàðèí". Àâòîïñ³é-
íèé ìàòåð³àë ê³ñòêîâî¿ òêàíèíè (³ç ä³ëÿíêè âåðõ-
íüî¿ ïåðåäíüî¿ êëóáîâî¿ îñò³) ÷îëîâ³ê³â òà æ³íîê
ð³çíèõ â³êîâèõ ãðóï îòðèìóâàëè ó Ëüâ³âñüêîìó
ïàòîëî´î-àíàòîì³÷íîìó áþðî ó ïðîöåñ³ ïðîâå-
äåííÿ ïîòî÷íèõ ðîçòèí³â ïðè â³äñóòíîñò³ â àíàì-
íåç³ òà ïàòîìîðôîëî´³÷íîìó çàêëþ÷åíí³ õâîðîá,
ùî ìîãëè âïëèíóòè íà ðåçóëüòàòè ïðîâåäåíèõ
äîñë³äæåíü. Âåñü ìàòåð³àë áóëî ïîä³ëåíî íà 4 â³-
êîâ³ ãðóïè: ² ãðóïà, ëþäè çð³ëîãî â³êó (30-44 ðð.), ²²
ãðóïà, ñåðåäí³é â³ê (45-59 ðð.), ²²² ãðóïà, ïîõèëèé
â³ê (60-74 ðð.), IV ãðóïà, ñòàðå÷èé â³ê (75-90 ðð.),
îêðåìî ÷îëîâ³êè (n=20) òà æ³íêè (n=20). Ìàòåð³àë
ô³êñóâàëè ó 4% íåéòðàëüíîìó ðîç÷èí³ ôîðìàëü-
äåã³äó âïðîäîâæ äîáè, äåêàëüöèíóâàëè ó 7% ðîç-
÷èí³ àçîòíî¿ êèñëîòè, çì³íþþ÷è éîãî ÷åðåç êîæí³
48 ãîä. òà îäíî÷àñíî êîíòðîëþâàëè ñòóï³íü äå-
êàëüöèíàö³¿ ïðåïàðóâàëüíîþ ãîëêîþ. ²ç ìåòîþ
çàïîá³ãàííÿ íàáóõàííþ òêàíèí ³ ÷àñòêîâî¿ íåéò-
ðàë³çàö³¿ ìàòåð³àë ïåðåíîñèëè ó 5% ðîç÷èí àëþ-
ìî-êàë³ºâèõ ãàëóí³â íà 48 ãîä., ïðîìèâàëè ó âî-
äîïðîâ³äí³é âîä³ âïðîäîâæ äîáè òà çàëèâàëè ó
ïàðàïëàñò, âèãîòîâëÿëè ñåð³éí³ çð³çè òîâùèíîþ
7 ìêì. Äëÿ çàãàëüíîã³ñòîëî´³÷íèõ äîñë³äæåíü çà-
ôàðáîâóâàëè ãåìàòîêñèë³íîì òà åîçèíîì [6]. Äëÿ

ïðîâåäåííÿ ëåêòèíîã³ñòîõ³ì³÷íèõ ðåàêö³é âèêî-
ðèñòîâóâàëè ïðåïàðàòè ëåêòèí³â, î÷èùåíèõ ³ç
ñèðîâèíè Êàðïàòñüêîãî ðå´³îíó, ì³÷åí³ ïåðîêñè-
äàçîþ õðîíó, îòðèìàíèõ ó ëàáîðàòîð³¿ "Ëåêòèíî-
òåñò" Ëüâ³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³-
âåðñèòåòó ³ìåí³ Äàíèëà Ãàëèöüêîãî. Ñåðåä íèõ:
ëåêòèí çàðîäê³â ïøåíèö³, WGA (ñïåöèô³÷íèé äî
NAcDGlc→NAc Neu), ëåêòèí áóçèíè ÷îðíî¿, SNA
(ñïåöèô³÷íèé äî Neu5Ac/2→ 6Gal), ëåêòèí àðàõ³-
ñó, PNA (ñïåöèô³÷íèé äî βDGal→3DGalNAcDGal),
ëåêòèí ðèöèíè, RCA (ñïåöèô³÷íèé äî βDGal), ³ç
íàñòóïíîþ â³çóàë³çàö³ºþ ¿õ ðåöåïòîð³â ó ñèñòåì³
3,3-äèàì³íîáåíçèäèí òåòðàã³äðîõëîðèä - Í2Î2 [1,
10]. Êîíòðîëü ïðîâîäèëè çà â³äñóòíîñò³ ëåêòèíó
â ³íêóáàö³éíîìó ðîç÷èí³. Àíàë³ç çä³éñíþâàëè çà
³íòåíñèâí³ñòþ êîðè÷íåâîãî îñàäó ó ì³ñöÿõ ëîêà-
ë³çàö³¿ ïåðîêñèäàçè ³ç âèêîðèñòàííÿì ë³öåíç³éíî¿
â³äåîñèñòåìè çîáðàæåííÿ AVerMedia.

Ðåçóëüòàòè é îáãîâîðåííÿ
Çàãàëüíîã³ñòîëî´³÷í³ äîñë³äæåííÿ ê³ñòêîâî¿ òêà-
íèíè (ÊÒ) ìîðñüêèõ ñâèíîê ó ä³ëÿíêàõ ä³àô³ç³â
òà åï³ô³ç³â êóëüøîâîãî òà êîë³ííîãî ñóãëîá³â âèÿ-
âèëè ñòàòåâ³ â³äì³ííîñò³, ÿê³ âèÿâëÿëèñÿ ó ð³çíîãî
ñòóïåíþ îññèô³êàö³¿ ó ä³ëÿíêàõ ìåòàåï³ô³çíèõ
ïëàñòèíîê (ÌÅÏ). Òàê, ó ñàìö³â ÌÅÏ çáåð³ãàºòüñÿ
ùå íà 1 ðîö³ æèòòÿ, òîä³ ÿê ó ñàìîê öüîãî â³êó -
çíèêàº, ùî çóìîâëåíî âèñîêèì êàòàáîë³÷íèì
âïëèâîì àíäðî´åí³â íà ïðîöåñè àêòèâíîãî ðîñòó
ê³ñòîê ó ä³ëÿíêàõ ÌÅÏ ó ñàìö³â òà íàâïàêè ³íã³á³-
òîðíîþ ä³ºþ åñòðî´åí³â ó ñàìîê, ùî â³äïîâ³äàº
äæåðåëàì ë³òåðàòóðè [20]

Ëåêòèíîã³ñòîõ³ì³÷íà îö³íêà ÊÒ ìîðñüêèõ
ñâèíîê òà ëþäèíè âèÿâèëà íèçêó ñï³ëüíèõ òà â³ä-
ì³ííèõ ðèñ âèÿâó âóãëåâîäíèõ äåòåðì³íàíò ´ë³-
êîêîí'þ´àò³â ÿê ó ê³ñòêîâîìó ìàòðèêñ³, òàê é ó êë³-
òèííîìó ñêëàä³ â îíòî´åíåç³ òà çàëåæíî â³ä ñòàò³.

Õàðàêòåðèçóþ÷è âóãëåâîäíèé ñïåêòð ã³àë³-
íîâîãî õðÿùà ñóãëîáîâèõ ïîâåðõîíü (ÑÏ) ïîì³òèëè
³íòåíñèâíå íàãðîìàäæåííÿ ́ ë³êîïîë³ìåð³â ó âèãëÿä³
NAcDGlc→NAcNeu, βDGal→3DGalNAcDGal ó
íàéá³ëüø ïåðèôåð³éíèõ éîãî ä³ëÿíêàõ, ïîðÿä ³ç
ïîì³ðíèì âì³ñòîì Neu5Ac/2→ 6Gal òà βDGal ó ²
ãðóï³ òâàðèí îáîõ ñòàòåé. ²ç â³êîì ó âñ³õ ²²² â³êîâèõ
ãðóïàõ, íåçàëåæíî â³ä ñòàò³, ñïîñòåð³ãàëîñÿ çíè-
æåííÿ ñòóïåíþ åêñïðåñ³¿ óñ³õ ïåðåë³÷åíèõ ëåê-
òèí³â. Ó ïðîöåñ³ ìîðôî´åíåçó ÊÒ â îáîõ ñòàòåé
ìîæíà áóëî ïîáà÷èòè â³äì³ííîñò³ ó íàãðîìàäæåí-
í³ ́ ë³êîïîë³ìåð³â ó ñêëàä³ õîíäðîìóêî¿äó ñóãëîáî-
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âîãî õðÿùà òà ÌÅÏ. Òàê, íåçíà÷íèì íàãðîìà-
äæåííÿì ðåöåïòîð³â ëåêòèí³â WGA, PNA, RCA
òà SNA õàðàêòåðèçóâàëèñü õðÿù³ ÑÏ ñàìö³â òà
ñàìîê ²² ãðóïè, ïîðÿä ³ç ïîì³ðíîþ ¿õ åêñïðåñ³ºþ
ó õîíäðîìóêî¿ä³ ÌÅÏ çîí ñòîâï÷àñòîãî òà ïóõèð-
÷àñòîãî õðÿùà ñàìö³â. Ñë³ä â³äì³òèòè ñòàòåâ³ â³ä-
ì³ííîñò³ â åêñïðåñ³¿ ðåöåïòîð³â çãàäàíèõ ëåêòèí³â.
Òàê, ó ñàìö³â ² ãðóïè ñòóï³íü çâ'ÿçóâàííÿ ðåöåï-
òîð³â ëåêòèí³â PNA, SNA ó õîíäðîìóêî¿ä³ ÌÅÏ
áóâ âèùèì í³æ ó ñàìîê; ó ²² â³êîâ³é ãðóï³ ÌÅÏ
çáåð³ãàëàñÿ ëèøå ó ñàìö³â, ³ ñòóï³íü åêñïðåñ³¿ ðå-
öåïòîð³â ëåêòèí³â äåùî çíèæóâàâñÿ, ùî ìîæå
ñâ³ä÷èòè ïðî àêòèâí³ñòü ñèíòåòè÷íèõ ïðîöåñ³â
ó õîíäðîáëàñòàõ ïðîë³ôåðàö³éíèõ ä³ëÿíîê öüîãî
õðÿùà ïîð³âíÿíî ³ç õðÿùåì ÑÏ. Ðåöåïòîðè ëåê-
òèíó WGA ³íòåíñèâíî íàãðîìàäæóâàëèñÿ ó ïå-
ðèöåëþëÿðíîìó ïðîñòîð³ õîíäðîöèò³â.

Ìè âèÿâèëè ïîì³ðíî ïîçèòèâíó åêñïðå-
ñ³þ ðåöåïòîð³â ëåêòèíó PNA ó ïåðø³é â³êîâ³é ãðó-
ï³ îáîõ ñòàòåé ÿê ó õîíäðîìóêî¿ä³ óñ³õ çîí ÌÅÏ,
òàê é ó ÑÏ. ²ç â³êîì ñòóï³íü íàãðîìàäæåííÿ äî-
ñë³äæóâàíèõ ́ ë³êîïîë³ìåð³â ó ì³æêë³òèíí³é ðå÷î-
âèí³ ã³àë³íîâîãî õðÿùà çíèæóâàâñÿ, çáåð³ãàþ÷è
ïðè öüîìó ÿê³ñíó â³äì³íí³ñòü çàëåæíî â³ä ¿õ ëî-
êàë³çàö³¿.

²ç ë³òåðàòóðíèõ äæåðåë [7, 21, 22] â³äîìî
ïðî âèñîêó êîíöåíòðàö³þ ïðîòåî´ë³êàí³â ó êàï-
ñóëàõ ³çî´åííèõ ãðóï. Âèêîðèñòàí³ ëåêòèíè âêà-
çàëè íà çíà÷íèé âì³ñò ó íèõ âóãëåâîäíèõ äåòåð-
ì³íàíò NAcDGlc→NAc Neu ó ä³ëÿíö³ ÑÏ, à òàêîæ
ðåöåïòîð³â ëåêòèíó SNA (Neu5Ac/2→ 6Gal) óñ³õ
çîí ÑÏ òà ÌÅÏ. Ñë³ä â³äì³òèòè âèñîêèé ñòóï³íü

åêñïðåñ³¿ ðåöåïòîð³â ëåêòèíó SNA, òà ìåíøîþ
ì³ðîþ RCA ó õîíäðîöèòàõ ã³àë³íîâîãî õðÿùà ð³ç-
íèõ ì³ñöü ëîêàë³çàö³¿, ùî óìîæëèâëþº ñïîñòåð³-
ãàòè ì³òîòè÷í³ ïðîöåñè ó ïðîë³ôåðàö³éíèõ çîíàõ
ðîñòó (ðèñ. 1).

Îñåîìóêî¿ä ÊÒ ìîðñüêèõ ñâèíîê âèÿâëÿâ
ñëàáî ïîçèòèâíó ðåàêö³þ ³ç ëåêòèíàìè WGA,
PNA, SNA. Ïîä³áíó àðåàêòèâí³ñòü çâ'ÿçóâàííÿ
öèõ ëåêòèí³â âèÿâëÿâ îñåîìóêî¿ä ÊÒ ÷îëîâ³ê³â òà
æ³íîê.

Âíóòð³øíÿ ñòðóêòóðà ëþäñüêèõ ê³ñòîê
óòâîðåíà â îñíîâíîìó êðèñòàëàìè ã³äðîêñèàïà-
òèòó, ñêëàä ÿêîãî ì³ñòèòü 5-10% ÑÎ3

2- ³ ÍÐÎ4
2-

³îíè. ²ç â³êîì ñïîñòåð³ãàºòüñÿ çìåíøåííÿ ê³ëüêîñò³
ôîñôàò-³îí³â, ùî çóìîâëåíî ¿õ çàì³ùåííÿì êàð-
áîíàò-³îíàìè [2]. Ìîæëèâî öå çóìîâëåíî çì³íîþ
îð´àí³÷íî¿ ñêëàäîâî¿ ÊÒ, îñê³ëüêè â³äîìî ùî ê³ñò-
êîâèé ñ³àëîïðîòå¿í òà îñòåîïîíòèí êàëüöèô³êó-
þòüñÿ ó áëîêè îäðàçó ï³ñëÿ âèõîäó ó ïîçàêë³òèííå
ñåðåäîâèùå ïðè íàÿâíîñò³ íåâåëèêî¿ ê-ò³ ó íüîìó
êîëà´åíó ² òèïó. Îñòåîêàëüöèí ç'ÿâëÿºòüñÿ ï³çí³-
øå, êîëè âñòóïàº ó êîíòàêò ³ç óæå ïðèñóòí³ìè îñò-
ð³âêàìè ì³íåðàë³çàö³¿ òà á³ëêàìè. Ï³ñëÿ çàìóðî-
âóâàííÿ îñòåîáëàñò³â ó ê³ñòêîâèé ìàòðèêñ îñòåî-
öèòè ïðîäîâæóþòü ñèíòåçóâàòè ìåíøîþ ì³ðîþ
á³´ë³êàí, òðîìáîñïîíäèí ³ îñòåîêàëüöèí, îñòàí-
í³é ñïåöèô³÷íèé íå êîëà´åíîâèé á³ëîê, ùî òðàï-
ëÿºòüñÿ ó âåëèê³é ê³ëüêîñò³ ó ÊÒ ñòàðèõ òâàðèí.
Ââàæàºòüñÿ, ùî ñàìå â³í ó ñòàðøîìó â³ö³ º îäíèì
³ç ÷èííèê³â çðîñòàííÿ ê³ëüêîñò³ îñòåîêëàñò³â òà ¿õ
àêòèâàö³¿ [14].

Ñë³ä â³äì³òèòè, ùî îñòð³âö³ õðÿùà ó ïðî-

Ðèñ. 1
à - íàãðîìàäæåííÿ ðåöåïòîð³â ëåêòèíó RCA â îñòåî¿ä³ ëàêóí òà îñòåîöèòàõ ñàìö³â ìîðñüêèõ ñâèíîê ²²² ãðóïè (çá.

×600); á - ðåöåïòîðè ëåêòèíó WGA ó ñêëàä³ îñòåîöèò³â ÊÒ ÷îëîâ³ê³â ²V â³êîâî¿ ãðóïè (çá. ×600)

                                                   à                                                                                                                   á
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öåñ³ êàëüöèíàö³¿ â îêðåìèõ ä³ëÿíêàõ òðàáåêóëÿðíî¿
ê³ñòêè àêòèâíî âèÿâëÿëèñÿ ëåêòèíîì SNA, ó
ìåíø³é ì³ð³ PNA òà RCA, ó ²² òà ²²² â³êîâèõ ãðóïàõ
ê³ëüê³ñòü òàêèõ ì³ñöü çâ'ÿçóâàííÿ ïîì³òíî çìåí-
øóâàëàñÿ. Nakamura M. at al., 1989 [12] ïîêàçàëè,
ùî ó ïðîöåñ³ åíõîíäðàëüíîãî îêîñòåí³ííÿ íèæ-
íüî-ùåëåïîâèõ â³äðîñòê³â âèñîêèé ñòóï³íü çâ'ÿ-
çóâàííÿ ãàëàêòîçîñïåöèô³÷íîãî ëåêòèíó ìàêëþ-
ðè ÿáëóêîíîñíî¿ (ÌÐÀ) ñïîñòåð³ãàâñÿ ó ä³ëÿíêàõ
êàëüöèíîâàíîãî õðÿùà òà ï³ñëÿ äåñòðóêòèâíèõ çì³í
ó ëàêóíàõ õîíäðîöèò³â, òîä³ ÿê ê³ñòêîâèé åêñò-
ðàöåëþëÿðíèé ìàòðèêñ çàëèøàâñÿ àðåàêòèâíèì.

Ìè âèÿâèëè, ùî ðîçòàøîâàí³ ó ëàêóíàõ
îñòåîöèòè âèÿâëÿëè ëåêòèí-ïîçèòèâíó ðåàêö³þ
³ç SNA ³ RCA ó ìîðñüêèõ ñâèíîê òà SNA, RCA ó
æ³íîê, à òàêîæ WGA ó ÷îëîâ³ê³â, ïðè÷îìó ïåðå-
âàæíî ó ëþäåé ñòàðøèõ â³êîâèõ ãðóï (ðèñ. 1 à,
á). Ìàñêóâàííÿ NAcDGlc òà çíèæåííÿ ñòóïåíþ
ñ³àë³çàö³¿ ïîâåðõí³ îñòåîöèò³â âêàçóº íà çíèæåííÿ
ôóíêö³îíàëüíî¿ àêòèâíîñò³ ¿õ ³ç â³êîì. Åêñïðåñ³ÿ
ðåöåïòîð³â ëåêòèí³â RCA, SNA òà WGA ó ñêëàä³
îñòåî¿äó äîçâîëèëà òàêîæ ïðîñòåæèòè ðîçãàëó-
æåííÿ ëàêóíàðíî-êàíàëüöåâî¿ ñèñòåìè ÊÒ ÿê
òâàðèí, òàê é ëþäèíè (ðèñ. 2 a). Íàø³ äîñë³äæåí-
íÿ ùîäî åêñïðåñ³¿ N-àöåòèëíåéðàì³íîâèõ òà N-
àöåòèëãàëàêòîçàì³íîâèõ ́ ë³êîêîíþ´àò³â â îñòåî¿ä³
ëàêóí ê³ñòêîâî¿ òêàíèíè ïðè ôîðìóâàíí³ ñòåãíî-
âèõ ê³ñòîê ìîðñüêèõ ñâèíîê òà ëþäèíè ð³çíèõ â³-
êîâèõ ãðóï áóëè ïîä³áí³ ³ç äîñë³äæåííÿìè [21],
ïðîâåäåíèìè íà êîðîòêèõ òðóá÷àñòèõ ê³ñòêàõ ôà-
ëàíã ïàëüö³â ïðåíàòàëüíîãî ïåð³îäó ðîçâèòêó
ëþäèíè.

Óñ³ êë³òèíè ÕÒ òà îñòåî´åííîãî ðÿäó áóëè
âèðàçíî ñ³àëîñïåöèô³÷íèìè, õî÷à ³ç â³êîì ñïî-
ñòåð³ãàëè ðåäóêö³þ çâ'ÿçóâàííÿ ëåêòèíó SNA. Ðå-
öåïòîðè öüîãî ëåêòèíó ³íòåíñèâíî íàãðîìàäæó-
âàëèñÿ ó çîí³ ðåçîðáö³¿ õðÿùà, à ñàìå ó ì³ñöÿõ öå-
ìåíòàö³¿, ùî äîçâîëÿº ÷³òêî áà÷èòè ë³í³þ ðîçìå-
æóâàííÿ õîíäðî- òà îñåîìóêî¿äó, ùî ñâ³ä÷èòü ïðî
éìîâ³ðíå çàáåçïå÷åííÿ ñ³àëî´ë³êàíàìè ìåõàí³çìó
ë³í³¿ öåìåíòàö³¿ ïðè ôîðìóâàíí³ ê³ñòêè ó ïðîöåñàõ
õðÿùîâîãî îñòåî´åíåçó [8] (ðèñ. 2 á). Â³äîìî òà-
êîæ, ùî îñíîâíèì íóêëåàòîðîì ïðîöåñó êðèñ-
òàë³çàö³¿ º ê³ñòêîâèé ñ³àëîïðîòå¿í. Öå ñèëüíî ôîñ-
ôîðèëüîâàíèé ïðîòå¿í, íà ÿêèé ïðèïàäàº 8-12%
â³ä çàãàëüíî¿ ê³ëüêîñò³ íåêîëà´åíîâèõ á³ëê³â, ³ ÿêèé
âîëîä³º ñèëüíîþ ñïîð³äíåí³ñòþ äî êàëüö³þ (çâ'ÿ-
çóº äî 83 ³îí³â Ñà2+) òà äî ã³äðîêñèàïàòèòó [2].

Ó ïðîöåñ³ ôîðìóâàííÿ íîâî¿ ÊÒ ó çîíàõ
ðåçîðáö³¿ õðÿùà òà ðåìîäåëþâàííÿ ¿¿ ³ç â³êîì ó
êîìïàêòíó ðå÷îâèíó ä³àô³ç³â òðóá÷àñòèõ ê³ñòîê áó-
ëî ïîêàçàíî íàãðîìàäæåííÿ ðåöåïòîð³â ëåêòèíó
PNA òà SNA íà ïîâåðõí³ îñòåîêëàñò³â ð³çíèõ â³-
êîâèõ ãðóï îáîõ ñòàòåé ìîðñüêèõ ñâèíîê, ïîðÿä
³ç òèì äîñë³äæåííÿ ïðîâåäåí³ [12] ³ç ëåêòèíîì
ÌÐÀ, ñïåöèô³÷íî¿ äî N-àöåòèë-D-ãàëàêòîçàì³íó,
ãàëàêòîçè òà ìåë³á³îçè êîíñòàòóâàëè åêñïðåñ³þ
ëåêòèíó íà ïîâåðõí³ öèõ êë³òèí.

Ïîêàçàíî ïîì³ðíå íàãðîìàäæåííÿ ðåöåï-
òîð³â ëåêòèí³â PNA, RCA, SNA ó êîëà´åíîâèõ âî-
ëîêíàõ òà ́ ³ñò³îöèòàõ îê³ñòÿ ÿê òâàðèí, òàê ³ ëþäåé,
ùî ñâ³ä÷èòü ïðî ðîëü âóãëåâîäíèõ êîìïîíåíò³â
ó ôîðìóâàíí³ ïó÷ê³â êîëà´åíîâèõ âîëîêîí. Ïðî-
âåäåí³ äîñë³äæåííÿ çàäåêëàðóâàëè çàãàëüíèé âè-

                                                   à                                                                                                                   áÐèñ. 2
à -ðåöåïòîðè ëåêòèíó WGA ó ñêëàä³ îñòåî¿äó òà îñåîìóêî¿äó ÊÒ ² ãðóïè æ³íîê (çá. ×600); á - ðåöåïòîðè ëåêòèíó

SNA â ë³í³¿ öåìåíòàö³¿ ó ÊÒ ñàìö³â ² ãðóïè (çá. ×300)
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ÿâ ðåäóêö³¿ ñòóïåíþ åêñïðåñ³¿ îë³ãîñàõàðèäíèõ
ñòðóêòóð ó ñêëàä³ ïîçàêë³òèííîãî ìàòðèêñó ÿê õðÿ-
ùîâî¿, òàê ³ ê³ñòêîâî¿ òêàíèíè ó äèíàì³ö³ îíòî´å-
íåçó, ùî ñï³âïàäàº ³ç äæåðåëàìè ë³òåðàòóðè [8,
12, 21, 22].

Âèñíîâêè
1. Ó îíòî´åíåç³ âñòàíîâëåíî çíèæåííÿ åêñïðåñ³¿
ðåöåïòîð³â óñ³õ âèêîðèñòàíèõ ëåêòèí³â ó ñòðóê-
òóðíèõ êîìïîíåíòàõ ê³ñòêîâî¿ òêàíèíè ÿê ìîð-
ñüêèõ ñâèíîê, òàê ³ ëþäèíè.
2. Ó ïðîöåñ³ îñòåî´åíåçó ñïîñòåð³ãàëè ñòàòåâó
â³äì³íí³ñòü ó åêñïðåñ³¿ ðåöåïòîð³â äîñë³äæóâàíèõ
ëåêòèí³â.
3. Ëåêòèíè SNA òà PNA ìîæíà ðåêîìåíäóâàòè ó
ÿêîñò³ ìàðêåð³â îñòåîêëàñò³â, à RCA òà SNA - êë³-
òèííèõ äèôåðîí³â ê³ñòêîâî¿ òà õðÿùîâî¿ òêàíèíè
ìîðñüêèõ ñâèíîê, à RCA, SNA òà WGA ó ëþäèíè
³ç óðàõóâàííÿì â³êó òà ñòàò³.
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