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Ó ËÞÄÅÉ ÇÐ²ËÎÃÎ Â²ÊÓ ÇÀ ÄÎÏÎÌÎÃÎÞ ÌÀÐÊÅÐÀ CD-68

Âèùèé äåðæàâíèé íàâ÷àëüíèé çàêëàä Óêðà¿íè

«Óêðà¿íñüêà ìåäè÷íà ñòîìàòîëîã³÷íà àêàäåì³ÿ» (ì. Ïîëòàâà)

Äàíà ðîáîòà º ôðàãìåíòîì íàóêîâî¿ òåìè «Ìîð-
ôîëîã³ÿ ñóäèííî-íåðâîâèõ âçàºìîâ³äíîøåíü îð-
ãàí³â ãîëîâè òà øè¿ ëþäèíè â íîðì³ òà ï³ä ä³ºþ çî-
âí³øí³õ ÷èííèê³â ó â³êîâîìó àñïåêò³. Ñòâîðåííÿ òà 
ìîäèô³êàö³ÿ ³ñíóþ÷èõ õ³ðóðã³÷íèõ øîâíèõ ìàòåð³àë³â 
³ åêñïåðèìåíòàëüíî-ìîðôîëîã³÷íå îá´ðóíòóâàí-
íÿ ¿õ âèêîðèñòàííÿ â êë³í³ö³», ¹ äåðæ. ðåºñòðàö³¿ 
0107U001657. 

Âñòóï. Îäíèìè ç îñíîâíèõ êë³òèí ³ìóííî¿ ñèñòå-
ìè º ìîíîíóêëåàðí³ ôàãîöèòè, ÿê³ ïðåäñòàâëåí³ ìî-
íîöèòàìè ïåðèôåðè÷íî¿ êðîâ³ ³ òêàíèííèìè ìàêðî-
ôàãàìè (ìàêðîôàãè ñïîëó÷íî¿ òêàíèíè, ìàêðîôàãè 
ïå÷³íêè, àëüâåîëÿðí³ ìàêðîôàãè ëåãåíü, ìàêðîôàãè 
ñåëåç³íêè ³ ë³ìôàòè÷íèõ âóçë³â, ìàêðîôàãè ñåðîç-
íèõ ³ ñëèçîâèõ îáîëîíîê, êë³òèíè ì³êðîãë³¿ ÖÍÑ, îñ-
òåîáëàñòè) [1,3,5]. Äàí³ êë³òèíè ìàþòü âèñîêó ôà-
ãîöèòàðíó çäàòí³ñòü ³ áàêòåðèöèäí³ñòü, ïðèéìàþòü 
ó÷àñòü â ³íäóêö³¿ ãóìîðàëüíîãî òà êë³òèííîãî ³ìóí³òå-
òó, ìàþòü âïëèâ íà ðîçâèòîê ³ìóííèõ ðåàêö³é, à òàêîæ 
ÿâëÿþòüñÿ åôåêòîðàìè öèõ ðåàêö³é (âîíè çäàòí³ 
çíèùóâàòè ÷óæîð³äí³, çëîÿê³ñí³ ³ àïîïòîçí³ êë³òèíè) 
[2,4,6]. Òîìó ñó÷àñíà ³ìóíîëîã³ÿ, çàâäÿêè íîâèì ³ìó-
íîã³ñòîõ³ì³÷íèì ìåòîäàì, ìàº ìîæëèâ³ñòü ïîñò³éíî 
ïîíîâëþâàòè çíàííÿ â³äíîñíî ìàêðîôàãàëüíèõ ìå-
õàí³çì³â ³ìóííîãî ñòàòóñó îêðåìèõ îðãàí³â ³ òêàíèí 
[7]. Â ë³òåðàòóðè äîñèòü ìàëî óâàãè ïðèä³ëÿºòüñÿ 
äîñë³äæåííþ âíóòðèøíüîåï³òåë³àëüíèõ ìàêðîôàã³â 
ñëèçîâèõ îáîëîíîê âåðõí³õ äèõàëüíèõ øëÿõ³â. 

Ìåòà ðîáîòè – äîñë³äèòè îñîáëèâîñò³ ðîçòàøó-
âàííÿ âíóòð³øíüîåï³òåë³àëüíèõ ìàêðîôàã³â â ð³çíèõ 
ä³ëÿíêàõ ñëèçîâî¿ îáîëîíêè êëèíîïîä³áíî¿ ïàçóõè 
ëþäèíè. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá´ºêòîì äî-
ñë³äæåííÿ äàíî¿ ðîáîòè áóëà ñëèçîâà îáîëîíêà 
êëèíîïîä³áíî¿ ïàçóõè 30 ëþäåé, ïîìåðëèõ â³ä ïðè-
÷èí íå ïîâ´ÿçàíèõ ç ËÎÐ-ïàòîëîã³ºþ. Çàá³ð ñëèçîâî¿ 
îáîëîíêè êëèíîïîä³áíî¿ ïàçóõè â³äáóâàâñÿ â óìîâàõ 
ïðèì³ùåííÿ ñóäîâî-ìåäè÷íîãî ìîðãó Áþðî ñóäîâî-
ìåäè÷íî¿ åêñïåðòèçè Óïðàâë³ííÿ Îõîðîíè Çäîðîâ’ÿ 
Ïîëòàâñüêî¿ îáëàñíî¿ äåðæàâíî¿ àäì³í³ñòðàö³¿. Äî-
ñë³äæåííÿ ïðîâåäåíî ç äîòðèìàííÿì îñíîâíèõ á³î-
åòè÷íèõ ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè ïðî ïðàâà 
ëþäèíè òà á³îìåäèöèíó (â³ä 04. 04. 1997 ð.), Ãåëüñ³í-
ñüêî¿ äåêëàðàö³¿ Âñåñâ³òíüî¿ ìåäè÷íî¿ àñîö³àö³¿ ïðî 
åòè÷í³ ïðèíöèïè ïðîâåäåííÿ íàóêîâèõ ìåäè÷íèõ 

äîñë³äæåíü çà ó÷àñòþ ëþäèíè (1964–2008 ðð.), 
à òàêîæ íàêàçó ÌÎÇ Óêðà¿íè ¹ 690 â³ä 23. 09. 2009 ð. 

Äëÿ îòðèìàííÿ ñëèçîâî¿ îáîëîíêè ìè âèêîðèñ-
òîâóâàëè äîñòóï äî êëèíîïîä³áíî¿ ïàçóõè, çàïðî-
ïîíîâàíèé Àáðèêîñîâèì À. È. (1948). Ï³ñëÿ öüîãî 
çà äîïîìîãîþ øïðèöà íà 1-2 õâ. ââîäèëè ó ïàçóõó 
2ìë 10 % ðîç÷èí ôîðìàë³íó äëÿ ô³êñàö³¿ ñëèçîâî¿ 
îáîëîíêè ³ âèêîíóâàëè çàá³ð òêàíèíè ç ïåðåäíüî¿, 
çàäíüî¿, ìåä³àëüíî¿, ëàòåðàëüíî¿ ³ íèæíüî¿ ñò³íîê 
êëèíîïîä³áíî¿ ïàçóõè. Â ïîäàëüøîìó òêàíèíè çà-
êëþ÷àëè â ïàðàô³í çà çàãàëüíîâ³äîìîþ ñõåìîþ. 

Äëÿ ïðîâåäåííÿ ³ìóíîã³ñòîõ³ì³÷íîãî äîñë³äæåí-
íÿ âèêîðèñòîâóâàëè ïàðàô³íîâ³ áëîêè ñëèçîâî¿ îáî-
ëîíêè êëèíîïîä³áíî¿ ïàçóõè ëþäèíè. Îòðèìóâàëè 
çð³çè çà äîïîìîãîþ ì³êðîòîìó ç³ ñòàíö³ºþ ïðèéîìó 
çð³ç³â (Microm HM-340), ùî äîçâîëèëî ãîòóâàòè ñå-
ð³éí³ çð³çè. Â íàøîìó äîñë³äæåí³ çð³çè òîâùèíîþ 
4-6 ìêì íàíîñèëè íà ñïåö³àëüí³ àäãåçèâí³ ïðåäìåò-
í³ ñòåêëà SuperFrost Plus, ïîò³ì äåïàðàô³í³çîâóâà-
ëè â³äïîâ³äíî äî ïðèéíÿòèõ ñòàíäàðò³â. Â ðîáîò³ â 
ÿêîñò³ ïåðâèííèõ âèêîðèñòîâóâàëèñÿ ìîíîêëîíàëüí³ 
àíòèò³ëà äî CD-68 – ìàðêåð ìàêðîôàã³â, ã³ñò³îöèò³â 
(êëîí ÊÐ1, Dako) [8,9,10,11]. ²äåíòèô³êàö³ÿ ðåàêö³¿ 
ïðîâîäèëàñü çàâäÿêè íàíåñåííþ õðîìîãåíó (DAB 
(Lab Vision)) ï³ä êîíòðîëåì ì³êðîñêîïà ïðîòÿãîì â³ä 
20 ñåêóíä äî 3 õâèëèí, ç ïðîÿâîì ó âèãëÿä³ òåìíî-êî-
ðè÷íåâîãî çàáàðâëåííÿ ÿäåð ñïåöèô³÷íèõ ñòðóêòóð 
[2,4,5]. 

Äëÿ äèôåðåíö³þâàííÿ ñòðóêòóð òêàíèí çð³çè äî-
äàòêîâî çàáàðâëþâàëè ãåìàòîêñèë³íîì Ìàºðà ïðî-
òÿãîì 1-3 õâèëèí. Íàñòóïíà äåã³äðàòàö³ÿ ³ âêëþ÷åííÿ 
ó áàëüçàì çä³éñíþâàëèñÿ çã³äíî ðîçïîâñþäæåíèì 
ìåòîäèêàì. 

Ì³êðîñêîï³þ ïðîâîäèëè çà äîïîìîãîþ ñâ³òëîâîãî 
ì³êðîñêîïà Le³ca DMLS ç âèêîðèñòàííÿì îá’ºêòèâ³â 
×10, ×20, ×40, ×100. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. ßê 
áóëî â³äîìî, ³ìóíîëîã³÷íèé ñòàòóñ â åï³òåë³àëüíîìó 
øàð³ ïñåâäîáàãàòîøàðîâîãî â³é÷àñòîãî öèë³íäðè÷-
íîãî åï³òåë³þ çàáåçïå÷óºòüñÿ êë³òèíàìè–ðåïðåçåí-
òàíòàìè ³ìóíîëîã³÷íîãî íàãëÿäó, òàê çâàíèìè âíóò-
ðèøíüîåï³òåë³àëüíèìè ìàêðîôàãàìè. Âèõîäÿ÷è ç 
äàíîãî òåîðåòè÷íîãî ïîëîæåííÿ, íàìè âèâ÷åíà, 
çàâäÿêè ³ìóíîã³ñòîõ³ì³÷íîìó ìàðêåðó ÑÄ-68, ëîêà-
ë³çàö³ÿ äàíèõ êë³òèí â ä³ëÿíêàõ ñëèçîâî¿ îáîëîíêè 
êëèíîïîä³áíî¿ ïàçóõè ïðåäñòàâëåíèõ ïåðåâàæíî 
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â³é÷àñòèìè àáî êåëèõîïîä³áíèìè êë³òèíàìè òà â 
çîíàõ ðîñòó. Âñòàíîâëåíî, ùî â ñëèçîâ³é îáîëîíö³ 
ç ïåðåâàæíèì ðîçòàøóâàííÿì â³é÷àñòèõ êë³òèí çíà-
÷íà ê³ëüê³ñòü âíóòðèøíüîåï³òåë³àëüíèõ ìàêðîôàã³â, 
ùî ìàþòü ³íòåíñèâíå òåìíî-êîðè÷íåâå çàáàðâëåííÿ 
öèòîïëàçìè. Äàí³ êë³òèíè ëîêàë³çóþòüñÿ ÿê ïîáëèçó 
áàçàëüíî¿ ìåìáðàíè, òàê ³ â ñåðåäí³õ, òà ïîâåðõíå-
âèõ øàðàõ, ðîçòàøîâóþ÷èñü ì³æ â³é÷àñòèìè êë³òèíà-
ìè (ðèñ. 1). 

Ïîä³áíà çàêîíîì³ðí³ñòü ëîêàë³çàö³¿ ìàêðîôàã³â 
ñïîñòåð³ãàºòüñÿ ³ â çîíàõ ïñåâäîáàãàòîøàðîâîãî 
â³é÷àñòîãî öèë³íäðè÷íîãî åï³òåë³þ, ïðåäñòàâëåíîãî 

Ðèñ. 1. Ïñåâäîáàãàòîøàðîâèé â³é÷àñòèé 
öèë³íäðè÷íèé åï³òåë³é ç ïåðåâàãîþ â³é÷àñòèõ êë³òèí. 

Ìàêðîôàãè. Çàáàðâëåííÿ ÑÄ-68. 
Çá³ëüøåííÿ 100×10. 

Ðèñ. 2. Ïñåâäîáàãàòîøàðîâèé â³é÷àñòèé öèë³íäðè÷-
íèé åï³òåë³é ç ïåðåâàæíèì ðîçòàøóâàííÿì êåëèõî-
ïîä³áíèõ êë³òèí. Ìàêðîôàãè. Çàáàðâëåííÿ ÑÄ-68. 

Çá³ëüøåííÿ 100×10. 

Ðèñ. 3. Áóäîâà ñëèçîâî¿ îáîëîíêè êëèíîïîä³áíî¿ ïà-
çóõè â çîí³ ðîñòó åï³òåë³þ. Ìàêðîôàãè. Çàáàðâëåííÿ 

ÑÄ-68. Çá³ëüøåííÿ 100×10. 

êåëèõîïîä³áíèìè êë³òèíàìè, àëå ê³ëüê³ñòü ¿õ ìåíøà. 
Òàê íà ðèñ. 2 ïðåäñòàâëåí³ âíóòð³øíüîåï³òåë³àëüí³ 
ìàêðîôàãè çàáàðâëåí³ òåìíî-êîðè÷íåâèì êîëüî-
ðîì, ÿê³ ëîêàë³çóþòüñÿ ÿê ì³æ êåëèõîïîä³áíèìè êë³-
òèíàìè, òàê ³ â ï³äëåãë³é äî åï³òåë³þ âëàñí³é ïëàñòèí-
ö³ ñëèçîâî¿ îáîëîíêè. 

Íàðåøò³ â çîíàõ ðîñòó ïñåâäîáàãàòîøàðîâîãî 
â³é÷àñòîãî öèë³íäðè÷íîãî åï³òåë³þ, íà â³äì³íó â³ä ïî-
ïåðåäí³õ ä³ëÿíîê, ìàêðîôàãè ó âèãëÿä³ òåìíî-êîðè÷-
íåâèõ åêñïðåñóþ÷èõ ÑÄ-68 ñòðóêòóð ëîêàë³çóþòüñÿ 
ÿê ñåðåä âñòàâíèõ êë³òèí, òàê ³ ñåðåä ì³êðîâîðñèí÷à-
òèõ êë³òèí. Ïåðø³ ç íèõ ìàþòü îêðóãëå ÿäðî, îñòàíí³ 
âèòÿãíóòå àáî îâàëüíå ÿäðî (ðèñ. 3). Âèçíà÷åíî, ùî 
äàí³ êë³òèíè ìàþòü ìîíîöèòàðíå ïîõîäæåííÿ âíà-
ñë³äîê âèõîäó ç ïðîñâ³òó ñóäèí ì³êðîöèðêóëÿòîðíîãî 
ðóñëà. 

Âèñíîâêè. Ïðîâåäåí³ ³ìóíîã³ñòîõ³ì³÷í³ äîñë³-
äæåííÿ âèÿâèëè ðîçòàøóâàííÿ âíóòðèøíüîåï³òåë³-
àëüíèõ ìàêðîôàã³â â ð³çíèõ ä³ëÿíêàõ åï³òåë³àëüíî-
ãî øàðó ñëèçîâî¿ îáîëîíêè êëèíîïîä³áíî¿ ïàçóõè. 
Â ä³ëÿíêàõ ç ïåðåâàæíèì âì³ñòîì â³é÷àñòèõ êë³òèí 
ê³ëüê³ñòü ìàêðîôàã³â á³ëüøà í³æ â ì³ñöÿõ çäåá³ëüøå 
ïðåäñòàâëåíèõ êåëèõîïîä³áíèìè êë³òèíàìè òà çîíàõ 
ðîñòó åï³òåë³þ. Íà íàøó äóìêó, â öèõ ì³ñöÿõ ³ìóí-
íèé êîíòðîëü çä³éñíþºòüñÿ çà ðàõóíîê ³íòåãðàö³¿ Ò- ³ 
Â-ë³ìôîöèò³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïðî-
âåñòè ê³ëüê³ñíó îö³íêó òêàíèííèõ ìàêðîôàã³â ñëè-
çîâî¿ îáîëîíêè ð³çíèõ ñò³íîê êëèíîïîä³áíî¿ ïàçóõè 
ëþäèíè òà äîñë³äèòè îñîáëèâîñò³ âñ³õ ëàíîê ³ìóííî-
ãî íàãëÿäó â ïñåâäîáàãàòîøàðîâîìó â³é÷àñòîìó öè-
ë³íäðè÷íîìó åï³òåë³¿ êëèíîïîä³áíî¿ ïàçóõè ëþäèíè. 
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²ÌÓÍÎÃ²ÑÒÎÕ²Ì²×ÍÅ ÄÎÑË²ÄÆÅÍÍß ÌÀÊÐÎÔÀÃÀËÜÍÎ¯ ËÀÍÊÈ Ì²ÑÖÅÂÎÃÎ ÇÀÕÈÑÒÓ ÑËÈ-

ÇÎÂÎ¯ ÎÁÎËÎÍÊÈ ÊËÈÍÎÏÎÄ²ÁÍÎ¯ ÏÀÇÓÕÈ Ó ËÞÄÅÉ ÇÐ²ËÎÃÎ Â²ÊÓ ÇÀ ÄÎÏÎÌÎÃÎÞ ÌÀÐÊÅÐÀ 
CD-68

Ïðîí³íà Î. Ì., Ñîâãèðÿ Ñ. Ì., Ïèðîã-Çàêàçí³êîâà À. Â., Ïîëîâèê Î. Þ., Âèííèê Í. ². 
Ðåçþìå. Ðåçóëüòàòè ³ìóíîã³ñòîõ³ì³÷íèõ äîñë³äæåíü ð³çíèõ ä³ëÿíîê ñëèçîâî¿ îáîëîíêè êëèíîïîä³áíî¿ ïà-

çóõè ëþäèíè ç âèêîðèñòàííÿì ìàðêåðà CD-68 äîçâîëèëè âñòàíîâèòè çàêîíîì³ðíîñò³ ðîçòàøóâàííÿ âíóò-
ðèøíüîåï³òåë³àëüíèõ ìàêðîôàã³â â ïñåâäîáîãàòîøàðîâîìó â³é÷àñòîìó öèë³íäðè÷íîìó åï³òåë³¿: á³ëüø³ñòü 
ìàêðîôàã³â ðîçòàøîâóºòüñÿ â ä³ëÿíêàõ, ïðåäñòàâëåíèõ â³é÷àñòèìè êë³òèíàìè. Ä³ëÿíêè, ïðåäñòàâëåí³ êåëè-
õîïîä³áíèìè êë³òèíàìè òà â çîíàõ ðîñòó, ìàþòü ìåíøó ê³ëüê³ñòü ìàêðîôàãàëüíèõ êë³òèí, ùî, íà íàøó äóìêó, 
ïîÿñíþºòüñÿ ³ìóíîëîã³÷íèì íàãëÿäîì çàâäÿêè ³íòåãðàö³¿ ð³çíèõ âèä³â ë³ìôîöèò³â. 

Êëþ÷îâ³ ñëîâà: ìàêðîôàã, ïñåâäîáàãàòîøàðîâèé â³é÷àñòèé öèë³íäðè÷íèé åï³òåë³é, CD-68. 
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ÈÌÌÓÍÎÃÈÑÒÎÕÈÌÈ×ÅÑÊÎÅ ÈÑÑËÅÄÀÂÀÍÈÅ ÌÀÊÐÎÔÀÃÀËÜÍÎÃÎ ÇÂÅÍÀ ÌÅÑÒÍÎÉ ÇÀÙÈÒÛ 

ÑËÈÇÈÑÒÎÉ ÎÁÎËÎ×ÊÈ ÊËÈÍÎÂÈÄÍÎÉ ÏÀÇÓÕÈ Ó ËÞÄÅÉ ÇÐÅËÎÃÎ ÂÎÇÐÀÑÒÀ Ñ ÏÎÌÎÙÜÞ 
ÌÀÐÊÅÐÀ CD-68

Ïðîíèíà Å. Í., Ñîâãèðÿ Ñ. Í., Ïèðîã-Çàêàçíèêîâà À. Â., Ïîëîâèê À. Þ., Âèííèê Í. È. 
Ðåçþìå. Ðåçóëüòàòû èììóíîãèñòîõèìè÷åñêèõ èññëåäîâàíèé ðàçíûõ ó÷àñòêîâ ñëèçèñòîé îáîëî÷-

êè êëèíîâèäíîé ïàçóõè ÷åëîâåêà ñ èñïîëüçîâàíèåì ìàðêåðà CD – 68 ïîçâîëèëè óñòàíîâèòü çàêîíîìåð-
íîñòè ðàñïîëîæåíèÿ âíóòðèýïèòåëèàëüíûõ ìàêðîôàãîâ â ïñåâäîìíîãîñëîéíîì ðåñíèò÷àòîì öèëèíäðè-
÷åñêîì ýïèòåëèè: áîëüøèíñòâî ìàêðîôàãîâ ðàñïîëàãàþòñÿ â ó÷àñòêàõ, ïðåäñòàâëåííûõ ðåñíèò÷àòûìè 
êëåòêàìè. Ó÷àñòêè, ïðåäñòàâëåííûå áîêàëîâèäíûìè êëåòêàìè è çîíû ðîñòà, èìåþò ìåíüøåå êîëè÷åñòâî 
ìàêðîôàãàëüíûõ êëåòîê, ÷òî, ïî íàøåìó ìíåíèþ, îáúÿñíÿåòñÿ èììóíîëîãè÷åñêèì íàäçîðîì áëàãîäàðÿ èí-
òåãðàöèè ðàçíûõ âèäîâ ëèìôîöèòîâ. 

Êëþ÷åâûå ñëîâà: ìàêðîôàã, ïñåâäîìíîãîñëîéíûé ðåñíèò÷àòûé öèëèíäðè÷åñêèé ýïèòåëèé, ìàðêåð 
CD-68. 
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Immunohistochemical Study of Macrophage Link of Local Protection of Sphenoidal Sinus Mucosa in 

Elderly People using Cd-68 Marker
Pronina O. M., S. N. Sovhyrya, Pyrog-Zakaznikova A. V., Polovik A. Yu., Vinnik N. ² . 
Abstract. The purpose of the research was to study the features of localization of infraepithelial macrophages 

in various areas of human sphenoidal sinus mucosa. 
The object and methods of research. The object of research was the sphenoidal sinus mucosa of people, died 

of circumstances, not connected with ENT-pathology. Homogeneous antibodies have been used as primary ones 
to the CD-68 markers of macrophages, histiocytes (ÊÐ1-clone, Dako). 

As was known, immunological status in the epithelial layer of pseudostratified ciliated cylindrical epithelium is 
provided by the cells, representatives of immunological monitoring, called infraepithelial macrophages. Judging 
by the theoretical statement, localization of these cells, mostly ciliated and goblet ones, in the areas of sphenoidal 
sinus mucosa and growth zones has been studied due to CD-68 immunohistochemical marker. 

Results of the research and their discussions. The results of immunohistochemical studies of various areas of 
human sphenoidal sinus mucosa, using the CD-68 marker, founded the mechanism of localization of infraepithelial macrophages 
in the pseudostratified ciliated cylindrical epithelium: most of the macrophages are located in the areas, covered by the 
ciliated cells. Areas, covered by the goblet cells and in the growth zones, have less macrophage cells that, in our opinion, is 
explained by the immunological monitoring due to integration of various types of lymphocytes. 

Conclusions. It is planning to conduct quantitative evaluation of tissue macrophages of mucosa of various walls 
of human sphenoidal sinus and study the features of all chains of immunological monitoring in the pseudostratified 
ciliated cylindrical epithelium of human sphenoidal sinus. 

Key words: macrophage, pseudostratified ciliated cylindrical epithelium, CD – 68 marker. 
Ðåöåíçåíò – ïðîô. Ñòàð÷åíêî ². ². 
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