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ÏÅÐÅÑÒÐÎÉÊÀ ÑÏÈÍÍÎÌÎÇÃÎÂÛÕ ÃÀÍÃËÈÅÂ ÊÐÛÑ ÐÀÇÍÎÃÎ ÂÎÇÐÀÑÒÀ Â ÓÑËÎÂÈßÕ ÃÈÏÎÊÈÍÅÇÈÈ
Ïîïåëü Ñ.Ë.
Ðåçþìå.Ïðè ãèïîêèíåçèè â ñïèííîìîçãîâûõ ãàíãëèÿõ êðûñ ðàçíîãî âîçðàñòà íàáëþäàåòñÿ óìåíüøåíèå êîëè÷åñòâà 

íåðâíûõ êëåòîê, ðàçìåðà èõ ñîìû, óâåëè÷åíèå ïîêàçàòåëÿ ßÖÂ êàê â ñâåòëûõ, òàê è â òåìíûõ íåéðîíàõ. Âîêðóã êàæäîãî 
èç íåéðîíîâ óìåíüøàåòñÿ êîëè÷åñòâî ãëèàëüíûõ êëåòîê è ïëîùàäü êàïèëëÿðíîãî ðóñëà. Íà ñóáìèêðîñêîïè÷åñêîì óðîâ-
íå íàáëþäàþòñÿ äåñòðóêòèâíûå èçìåíåíèÿ îêîëîãëèàëüíûõ è êàïèëëÿðíûõ áàçàëüíûõ ìåìáðàí, ÿäåð è öèòîïëàçìàòè-
÷åñêèõ îðãàíåë íåéðîíîâ, ãëèîöèòîâ è ýíäîòåëèàëüíûõ êëåòîê êàïèëëÿðîâ, âñåõ ìåìáðàííûõ ñòðóêòóð, êîòîðûå âõîäÿò 
â ñîñòàâ ãåìàòî-íåéðîíàëüíîãî áàðúåðà. 

Êëþ÷åâûå ñëîâà: ñïèííîìîçãîâîé ãàíãëèé, íåéðîí, ãëèîöèò, êàïèëëÿð, îíòîãåíåç.

UDC 611.73+611.018.861
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Summary. At hypokinezy there is diminishment of amount of nervous cages in spinal ganglia of rats of a different age, size 

their sheat-fishes, the index of nuclear-cytoplasmyc correlation in light, so in dark neurons. The amount of gliocyte and area 
of capillary river-bed diminishes round each of neurons. At submicroscopic level there are the destructive changes of near 
gliocyte and capillary basal membranes, kernels and cytoplasmyc organel neurons, gliocyte and endothelial cells of capillaries, 
all membrane structures which enter in the complement of blood-brain barrier. 
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Äàíà ðîáîòà º ñêëàäîâîþ ÷àñòèíîþ íàóêîâî-äîñë³äíî¿ 
ðîáîòè êàôåäð íîðìàëüíî¿ àíàòîì³¿, ã³ñòîëîã³¿, öèòîëîã³¿ ³ 
åìáð³îëîã³¿, îïåðàòèâíî¿ õ³ðóðã³¿ ³ òîïîãðàô³÷íî¿ àíàòîì³¿ ³ 
ÖÍÄË Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî óí³âåðñèòåòó 
«Îñîáëèâîñò³ ìîðôîãåíåçó îðãàí³â ë³ìôî¿äíî¿ ñèñòåìè ïëî-
ä³â ³ íîâîíàðîäæåíèõ ï³ñëÿ ìîäåëþâàííÿ ïîðóøåíü â ñèñòåì³ 
"ìàòè – ïëàöåíòà – ïë³ä"» (¹ äåðæðåºñòðàö³¿ 0103U003927). 

Âñòóï. Àíàë³ç íàêîïè÷åíîãî â ñó÷àñí³é ë³òåðàòóð³ ìà-
òåð³àëó ïðî çàõèñí³ ôóíêö³¿ ïîâ³òðîíîñíèõ øëÿõ³â äîçâîëÿº 
ðîçä³ëèòè ¿õ íà íåñïåöèô³÷í³, ÿê³ âêëþ÷àþòü ñèñòåìè ìå-
õàí³÷íîãî, á³îõ³ì³÷íîãî ³ êë³òèííîãî çàõèñòó, ³ ñïåöèô³÷í³ – 
êë³òèíí³ ³ ãóìîðàëüí³ ðåàêö³¿ ³ìóí³òåòó. Ñïåöèô³÷í³ êë³òèíí³ 
³ ãóìîðàëüí³ ðåàêö³¿ ì³ñöåâîãî ³ìóí³òåòó ãîðòàí³ âïðîäîâæ 
æèòòÿ çàêîíîì³ðíî çì³íþþòüñÿ ïî ñâî¿é åôåêòèâíîñò³ ³ 
ñïðÿìîâàíîñò³ çàëåæíî â³ä êîíêðåòíèõ óìîâ ³ñíóâàííÿ 
îðãàí³çìó [5]. Ìîæíà ââàæàòè áåçïåðå÷íî âñòàíîâëåíèì, 
ùî ó ïîâ³òðîíîñíèõ øëÿõàõ íàéá³ëüø âèðàæåíèìè º ³ìó-
íîëîã³÷í³ ìåõàí³çìè çàõèñíèõ ðåàêö³é, ÿê³ çä³éñíþþòüñÿ 
ì³ñöåâèì ³ìóííèì àïàðàòîì, ïðåäñòàâëåíèì ðå´³îíàð-
íèìè ë³ìôàòè÷íèìè âóçëàìè, ë³ìôî¿äíèìè ñòðóêòóðàìè, 
ìàêðîôàãàìè ³ ë³ìôîöèòàìè îðãàí³â äèõàííÿ [2]. Ïðîòå, 
íåçâàæàþ÷è íà çíà÷íó àêòóàëüí³ñòü, ïðîáëåìà ³ìóíîðåàê-
òèâíîñò³ ãîðòàí³ ùå äàëåêà â³ä ñâîãî âèð³øåííÿ. 

Òîìó, ìåòîþ íàøîãî äîñë³äæåííÿ º âèâ÷åííÿ ñëèçîâî¿ 
îáîëîíêè òà ë³ìôî¿äíèõ ñòðóêòóð ãîðòàí³ â ïðåíàòàëüíîìó 
ïåð³îä³ îíòîãåíåçó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìàòåð³àëîì äëÿ äà-
íîãî äîñë³äæåííÿ ïîñëóæèëè ð³çí³ â³ää³ëè ãîðòàí³ ïëîä³â. 
Ñòðóêòóðíî-ôóíêö³îíàëüí³ îñîáëèâîñò³ ³ìóíîìîðôîëîã³÷-
íîãî êîìïëåêñó ãîðòàí³ íà ð³çíèõ åòàïàõ ïðåíàòàëüíîãî 
îíòîãåíåçó äîñë³äæóâàëèñÿ íà àóòîïñ³éíîìó ìàòåð³àë³. 
Ïàðàô³íîâ³ çð³çè çàáàðâëþâàëè ãåìàòîêñèë³íîì òà åîçè-
íîì, ðåàêòèâîì Øèôôà, àëüöèàíîâèì ñèí³ì, ðåçîðöèí-
ôóêñèíîì, ï³êðîôóêñèíîì, ïðîâîäèëè ³ìïðåãíàö³þ ñð³-
áëîì. Ç ìåòîþ ìîðôîôóíêö³îíàëüíî¿ õàðàêòåðèñòèêè 
ð³çíèõ ïîïóëÿö³é êë³òèí (íàñàìïåðåä ë³ìôî¿äíèõ), åï³òå-
ë³àëüíèõ ³ ñïîëó÷íîòêàíèííèõ êîìïîíåíò³â øëÿõîì âèÿâ-
ëåííÿ ê³íöåâèõ ïîë³ñàõàðèäíèõ çàëèøê³â âèêîðèñòîâóâàëè 
ìåòîä ³ç çàñòîñóâàííÿì ñïåöèô³÷íèõ ëåêò³í³â [3, 4].

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Àíàë³ç 
ìîðôîôóíêö³îíàëüíèõ îñîáëèâîñòåé ïîêðèâíîãî ³ çàëî-
çèñòîãî åï³òåë³þ ³ ë³ìôî¿äíèõ ñòðóêòóð ñëèçîâî¿ îáîëîíêè 
ãîðòàí³ ëþäèíè â ïðåíàòàëüíîìó ïåð³îä³ îíòîãåíåçó, íà 
ï³äñòàâ³ ç³ñòàâëåííÿ ¿õ ñòðóêòóðíèõ ³ ã³ñòîõ³ì³÷íèõ õàðàê-
òåðèñòèê ïî ðÿäó á³îëîã³÷íî àêòèâíèõ ñïîëóê (ãë³êîãåí, 
ïðîòåîãë³êàíè, êèñë³ ãë³êîçàì³íîãë³êàíè, ñ³àëîâ³ êèñëîòè, 
ðåöåïòîðè äî ëåêòèí³â àðàõ³ñó ³ ñî¿), äîçâîëèâ âèä³ëèòè ó 
âíóòð³øíüîóòðîáíîìó ïåð³îä³ 3 ñòàä³¿ ðîçâèòêó: åìáð³î-
íàëüíó, ïåðåõ³äíó ³ ôåòàëüíóþ.

Íà ñòàä³¿ 3-6 ì³ñÿö³â ç 9-10 òèæíÿ â åï³òåë³àëüíîìó 
ïëàñò³ ãîðòàí³ çá³ëüøóºòüñÿ ê³ëüê³ñòü, ðîçì³ðè ³ ôîðìà 
êë³òèí ³ åï³òåë³é â íèæí³é òðåòèí³ íàäãîðòàííèêà, ïðèñ³íêó, 
øëóíî÷êàõ ãîðòàí³ ³ ï³äãîëîñíèêîâ³é îáëàñò³ ïåðåòâîðþ-
ºòüñÿ íà îäíîøàðîâèé áàãàòîðÿäíèé â³é÷àñòèé, à ó âåðõí³é 
äâîõ òðåòèíàõ íàäãîðòàííèêà ³ íà ïðèñ³íêîâèõ òà ãîëîñîâèõ 
ñêëàäêàõ åï³òåë³é íàáóâàº ìîðôîëîã³÷íèõ îñîáëèâîñòåé 
áàãàòîøàðîâîãî ïëîñêîãî. Ã³ñòîõ³ì³÷íî â ïîâåðõíåâèõ êë³-
òèíàõ áàãàòîøàðîâîãî ïëîñêîãî ³ îäíîøàðîâîãî áàãàòî-
ðÿäíîãî â³é÷àñòîãî åï³òåë³þ ñëèçîâî¿ îáîëîíêè âñ³õ â³ää³ë³â 
ãîðòàí³ íàÿâí³ñòü ãë³êîãåíó ñâ³ä÷èòü ïðî çá³ëüøåííÿ ïëàñ-
òè÷íèõ ïðîöåñ³â, ïîâ'ÿçàíèõ ç äèôåðåíö³þâàííÿì êë³òèí.

Îêðåì³ åï³òåë³àëüí³ êë³òèíè ç ï³äâèùåíèì âì³ñòîì ãë³-
êîãåíó â³äîñîáëÿþòüñÿ ³ óïðîâàäæóþòüñÿ ñïî÷àòêó ó âè-
ãëÿä³ êëóáî÷êà, ïîò³ì òÿæà â ñïîëó÷íó òêàíèíó, ôîðìóþ÷è 
çà÷àòêè çàëîç, äåô³í³òèâ³â. Ïåðø³ çàêëàäêè çàëîç âèçíà-
÷àþòüñÿ â íàäãîðòàííèêó, à ïîò³ì â ïðèñ³íêó, øëóíî÷êàõ ³ 
ï³äãîëîñíèêîâ³é îáëàñò³ ãîðòàí³.

Ó ïóõê³é ñïîëó÷í³é òêàíèí³ âëàñíî¿ ïëàñòèíêè ñëèçîâî¿ 
îáîëîíêè ³ â ï³äñëèçîâ³é îñíîâ³ âñ³õ äîñë³äæåíèõ â³ää³ë³â ãîð-
òàí³ çá³ëüøóºòüñÿ âì³ñò êîëàãåíîâèõ ³ åëàñòè÷íèõ âîëîêîí ³ 
ô³áðîáëàñò³â. Ìàêðîôàãè, ìàë³ ³ ñåðåäí³ ë³ìôîöèòè ëîêàë³-
çóþòüñÿ íàâêîëî êðîâîíîñíèõ ñóäèí, ìåðåæà ÿêèõ óñêëàä-
íþºòüñÿ. Â îñíîâí³é ïðîì³æí³é ðå÷îâèí³ ïóõêî¿ ñïîëó÷íî¿ 
òêàíèíè çá³ëüøóºòüñÿ âì³ñò êèñëèõ ãë³êîçàì³íîãë³êàí³â òèïó 
ã³àëóðîíîâî¿ êèñëîòè íà ôîí³ õîíäðî³òèíñóëüôàò³â À, Ñ ³ Â.

Ç 11-12 òèæíÿ íà ïåðåäí³é ³ âåðõí³é äâîõ òðåòèíàõ 
çàäíüî¿ ïîâåðõí³ íàäãîðòàííèêà, íà ïðèñ³íêîâèõ ³ ãîëî-
ñîâèõ ñêëàäêàõ ã³ñòîõ³ì³÷í³ îñîáëèâîñò³ áàãàòîøàðîâîãî 
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ïëîñêîãî íåçðîãîâ³ëîãî åï³òåë³þ çàêð³ïëþþòüñÿ. Â îáëàñò³ 
ïðèñ³íêà, øëóíî÷êàõ ãîðòàí³ ³ â ï³äãîëîñíèêîâ³é îáëàñò³ îä-
íîøàðîâèé áàãàòîðÿäíèé â³é÷àñòèé åï³òåë³é ñëèçîâî¿ îáî-
ëîíêè ÷³òêî äèôåðåíö³éîâàíèé íà êë³òèíí³ ðÿäè, ùî ñïðîñ-
òîâóº äàí³ [1], ïðî íàÿâí³ñòü îäíîøàðîâîãî áàãàòîðÿäíîãî 
â³é÷àñòîãî åï³òåë³þ íà ïðèñ³íêîâèõ ñêëàäêàõ. Â àï³êàëüíèõ 
â³ää³ëàõ â³é÷àñòèõ ³ âèñîêèõ âñòàâíèõ êë³òèí, îêð³ì ãë³êîãå-
íó, íàêîïè÷óþòüñÿ íåéòðàëüí³ ïðîòåîãë³êàíè. Ìîðôîëîã³÷í³ 
³ ã³ñòîõ³ì³÷í³ îñîáëèâîñò³ ïóõêî¿ ñïîëó÷íî¿ òêàíèíè ñëèçîâî¿ 
îáîëîíêè, ï³äñëèçîâî¿ îñíîâè ³ ã³àë³íîâèõ õðÿù³â ãîðòàí³ â 
öåé ïåð³îä íå çì³íþþòüñÿ.

Çàêëàäêè çàëîç â íàäãîðòàííèêó ³ ïðèñ³íêó îôîðìëþ-
þòüñÿ â ïðîñò³ òðóá÷àñò³ áåç îçíàê ñåêðåö³¿. Â ¿õ êë³òèíàõ âè-
çíà÷àºòüñÿ ò³ëüêè ãë³êîãåí. Ó øëóíî÷êàõ, ïðèñ³íêîâèõ, ãîëî-
ñîâèõ ñêëàäêàõ ³ ï³äãîëîñíèêîâ³é îáëàñò³ ãîðòàí³ â öåé ÷àñ 
çàëîçè ïðåäñòàâëåí³ ò³ëüêè åï³òåë³àëüíèìè òÿæàìè ç âèñî-
êèì âì³ñòîì ãë³êîãåíó â êë³òèíàõ, ùî ï³äòâåðäæóº äàí³ [7].

Óñêëàäíþºòüñÿ ìåðåæà êðîâîíîñíèõ ñóäèí ñëèçîâî¿ 
îáîëîíêè ³ ï³äñëèçîâî¿ îñíîâè, çá³ëüøóºòüñÿ âì³ñò êîëà-
ãåíîâèõ ³ åëàñòè÷íèõ âîëîêîí, ô³áðîáëàñò³â, ìàêðîôàã³â, 
ìàëèõ ³ ñåðåäí³õ ë³ìôîöèò³â, ñåðåä ÿêèõ çðîñòàº âì³ñò 
SBA+ ³ PNA+ êë³òèí. Â îñíîâí³é ïðîì³æí³é ðå÷îâèí³ íàêîïè-
÷óþòüñÿ õîíäðî³òèíñóëüôàòè À ³ Ñ.

Íà 17-24 òèæí³ çàê³í÷óºòüñÿ ìîðôîôóíêö³îíàëüíå äè-
ôåðåíö³þâàííÿ êë³òèí øàð³â áàãàòîøàðîâîãî ïëîñêîãî 
íåçðîãîâ³ëîãî åï³òåë³þ, ùî õàðàêòåðèçóºòüñÿ íàÿâí³ñòþ 
â ïîâåðõíåâèõ êë³òèíàõ íåéòðàëüíèõ ïðîòåîãë³êàí³â ³ ñë³-
ä³â ãë³êîãåíó â ïðîì³æíîìó øàð³. Áàãàòîðÿäíèé â³é÷àñòèé 
åï³òåë³é ãîðòàí³ òàêîæ õàðàêòåðèçóºòüñÿ òèïîâèìè ìîðôî-
ã³ñòîõ³ì³÷íèìè îçíàêàìè âñ³õ éîãî êë³òèí (áàçàëüí³, âñòàâí³, 
â³é÷àñò³, îäèíè÷í³ êë³òèíè, ÿê³ ñõîæ³ ç êåëèõîïîä³áíèìè). Ó 
öèòîïëàçì³ â³é÷àñòèõ êë³òèí çíèêàº ãë³êîãåí ³ âèçíà÷àþòüñÿ 
íåéòðàëüí³ ïðîòåîãë³êàíè.

Â ïóõê³é ñïîëó÷í³é òêàíèí³ ñò³íêè ãîðòàí³ çá³ëüøóºòü-
ñÿ âì³ñò êîëàãåíîâèõ ³ åëàñòè÷íèõ âîëîêîí. Ñåðåä êèñëèõ 
ãë³êîçàì³íîãë³êàí³â îñíîâíî¿ àìîðôíî¿ ðå÷îâèíè ñïîëó÷íî¿ 
òêàíèíè ïåðåâàæàþòü õîíäðî³òèíñóëüôàòè À ³ Ñ. Óñêëàä-
íþºòüñÿ ìåðåæà êðîâîíîñíèõ ñóäèí ì³êðîöèðêóëÿòîðíîãî 
ðóñëà. Ê³ëüê³ñíèé âì³ñò äèôóçíî ðîçòàøîâàíèõ ë³ìôîöèò³â 
çðîñòàº, ñåðåä ÿêèõ ïåðåâàæàþòü êë³òèíè ç ðåöåïòîðàìè 
äî ëåêòèí³â àðàõ³ñó ³ ñî¿.

Íà ñòàä³¿ 7-9 ì³ñÿö³â ìîðôîëîã³÷í³ çì³íè áàãàòîøàðîâî-
ãî ïëîñêîãî åï³òåë³þ ïîëÿãàþòü â çá³ëüøåíí³ ê³ëüêîñò³ êë³òèí 
ïðîì³æíîãî øàðó. Ã³ñòîõ³ì³÷íà õàðàêòåðèñòèêà êë³òèííèõ 
øàð³â â öåé ïåð³îä íå çì³íþºòüñÿ. Ó áàãàòîðÿäíîìó â³é÷àñ-
òîìó åï³òåë³¿ ç'ÿâëÿþòüñÿ êåëèõîïîä³áí³ êë³òèíè ç îçíàêàìè 
ñåêðåö³¿, â ÿêèõ âèÿâëÿþòüñÿ íåéòðàëüí³ ïîë³ñàõàðèäè, 
ñ³àëîâ³ êèñëîòè ³ êèñë³ ãë³êîçàì³íîãë³êàíè. Ó êë³òèíàõ îäíî-
øàðîâîãî áàãàòîðÿäíîãî â³é÷àñòîãî åï³òåë³þ çá³ëüøóºòüñÿ 
âì³ñò íåéòðàëüíèõ ïîë³ñàõàðèä³â ³ ç'ÿâëÿþòüñÿ ñë³äè êèñ-
ëèõ ãë³êîçàì³íîãë³êàí³â.

Ó âñ³õ â³ää³ëàõ ãîðòàí³ (íàäãîðòàííèê, ïðèñ³íîê, øëó-
íî÷êè, ïðèñ³íêîâ³ òà ãîëîñîâ³ ñêëàäêè, ï³äãîëîñíèêî-
âà îáëàñòü) çàâåðøóºòüñÿ ôîðìóâàííÿ ðîçãàëóæåíèõ 
àëüâåîëÿðíî-òðóá÷àñòèõ çàëîç. Ç 28-29 òèæíÿ ñïîñòåð³ãà-
ºòüñÿ íàÿâí³ñòü ñåêðåòó â ïðîñâ³òàõ âèâ³äíèõ ïðîòîê.

Ñåêðåòîðí³ â³ää³ëè àëüâåîëÿðíî-òðóá÷àñòèõ çàëîç äè-
ôåðåíö³þþòüñÿ íà ñëèçèñò³ ³ á³ëêîâ³. Ó ñëèçèñòèõ â³ää³ëàõ 
âèçíà÷àþòüñÿ ïðîòåîãë³êàíè, ñõîæ³ ïî ã³ñòîõ³ì³÷íîìó ñêëà-
äó ç êåëèõîïîä³áíèìè êë³òèíàìè. Ñåêðåò á³ëêîâèõ â³ää³ë³â 
âèçíà÷àºòüñÿ â ê³íö³ 32-35 òèæíÿ ³ ïðåäñòàâëåíèé ñ³àëîâè-
ìè êèñëîòàìè ³ íåéòðàëüíèìè ïðîòåîãë³êàíàìè.

Íà 9 ì³ñÿö³ ñïîñòåð³ãàºòüñÿ ï³äéîì ñèíòåçó ïðîòåîãë³-
êàí³â ³ ïîÿâà ñóëüôàòîâàíèõ ãë³êîçàì³íîãë³êàí³â â àï³êàëü-
íèõ â³ää³ëàõ â³é÷àñòèõ êë³òèí ³ íà ïîâåðõí³ êë³òèí ïîêðèâíî-
ãî øàðó áàãàòîøàðîâîãî ïëîñêîãî íåçðîãîâ³ëîãî åï³òåë³þ 
íàêîïè÷óþòüñÿ âóãëåâîäí³ ñïîëóêè, ùî ñâ³ä÷èòü ïðî ôîð-
ìóâàííÿ íåñïåöèô³÷íî¿ áàð'ºðíî¿ ôóíêö³¿ ïîêðèâíîãî åï³-
òåë³þ ãîðòàí³ çà ðàõóíîê ìîãóòíüîãî ïðîòåêòîðà, ïðåäñòàâ-
ëåíîãî íåéòðàëüíèìè ³ êèñëèìè ïðîòåîãë³êàíàìè, ÿê³ ñë³ä 

ââàæàòè ïî÷àòêîâèì òèïîì áàð'ºðó ïðè ñòàíîâëåíí³ çàõèñ-
íî¿ ôóíêö³¿ ïîêðèâíîãî åï³òåë³þ ãîðòàí³ â ïðîöåñ³ ïðåíà-
òàëüíîãî îíòîãåíåçó, ùî ï³äòâåðäæóº äóìêó Ã.Ì. Ìîãèëüíî¿ 
[6], ÿêà ââàæàº, ùî çàõèñíà ôóíêö³ÿ åï³òåë³þ çä³éñíþºòüñÿ 
øëÿõîì íàêîïè÷åííÿ â ïîâåðõíåâèõ êë³òèíàõ âóãëåâîä³â.

Äî ê³íöÿ ôåòàëüíî¿ ñòàä³¿ ìàêñèìàëüíî çá³ëüøó-
ºòüñÿ âì³ñò êåëèõîïîä³áíèõ êë³òèí ç îçíàêàìè ñåêðåö³¿, 
óñêëàäíþºòüñÿ áóäîâà ñåðîçíî-ñëèçîâèõ àëüâåîëÿðíî-
òðóá÷àñòèõ çàëîç, ê³íöåâ³ â³ää³ëè ÿêèõ âèçíà÷àþòüñÿ íå 
ò³ëüêè ó âëàñí³é ïëàñòèíö³ ñëèçîâî¿ îáîëîíêè, àëå ³ â ï³ä-
ñëèçîâ³é îñíîâ³. Ó ñëèçîâèõ êë³òèíàõ ñåêðåòîðíèõ â³ää³ë³â 
çàëîç ó ñåêðåò³ ïåðåâàæàþòü ïðîòåîãë³êàíè, ã³àëóðîíîâà 
êèñëîòà ³ õîíäðî³òèíñóëüôàòû À, Ñ ³ Â.

Ç 28 òèæíÿ âíóòð³øíüîóòðîáíîãî ðîçâèòêó ó ñêëàä³ 
ê³íöåâèõ â³ää³ë³â çàëîç ãîðòàí³ äèôåðåíö³þþòüñÿ ñåðîç-
í³ êë³òèíè, ùî ï³äòâåðäæóº äàí³ [8] ³ ñïðîñòîâóº äàí³ [1]. 
Ñåðîçí³ êë³òèíè ñèíòåçóþòü ïðîòåîãë³êàíè ³ ñ³àëîâ³ êèñ-
ëîòè, ÿê³ ïîâ'ÿçàí³ ç á³ëêàìè. Ó âñ³õ â³ää³ëàõ ãîðòàí³ ïåðåä 
íàðîäæåííÿì çàëîçè ñêëàäí³ àëüâåîëÿðíî-òðóá÷àñò³ ³ 
ñëèçîâî-ñåðîçí³.

Ê³ëüê³ñíà õàðàêòåðèñòèêà çàëîç ãîðòàí³ ïëîä³â ñâ³ä÷èòü 
ïðî íåð³âíîì³ðíå çðîñòàííÿ ãîðòàí³. Ç 6-ãî ì³ñÿöÿ äî ìî-
ìåíòó íàðîäæåííÿ âèÿâëÿºòüñÿ ïðèñêîðåííÿ çðîñòàííÿ 
ãîðòàí³ ïëîä³â, ùî ï³äòâåðäæóº äàí³ [7].

Ç 25-ãî ïî 36-èé òèæäåíü âíóòð³øíüîóòðîáíîãî ðîçâè-
òêó ìîðôîôóíêö³îíàëüíà õàðàêòåðèñòèêà ïóõêî¿ ñïîëó÷íî¿ 
òêàíèíè ³ ã³àë³íîâî¿ õðÿùîâî¿ òêàíèíè ô³áðîçíî-õðÿùîâî¿ 
îáîëîíêè íàáóâàþòü ò³íêòîð³àëüíèõ âëàñòèâîñòåé, õàðàê-
òåðíèõ äëÿ çð³ëèõ òêàíèí. Â îñíîâí³é ïðîì³æí³é ðå÷îâèí³ 
ïðåâàëþþòü íåéòðàëüí³ ïðîòåîãë³êàíè, ã³àëóðîíîâà êèñëî-
òà ³ õîíäðî³òèíñóëüôàòè À ³ Ñ â ñï³ââ³äíîøåíí³ 1:1.

Íà 25-32 òèæí³ âíóòð³øíüîóòðîáíîãî ðîçâèòêó çá³ëüøó-
ºòüñÿ âì³ñò ë³ìôî¿äíèõ êë³òèí íà îäèíèöþ ïëîù³ ó ñêëàä³ 
âëàñíî¿ ïëàñòèíêè ñëèçîâî¿ îáîëîíêè ³ ï³äñëèçîâî¿ îñíîâè 
âñ³õ â³ää³ë³â ãîðòàí³ ïëîä³â ïîð³âíÿíî ç ïîïåðåäí³ì ïåð³îäîì.

Ó ôåòàëüíîìó ïåð³îä³ åìáð³îãåíåçó, ÿê ³ â ïåðåõ³äíîìó 
ïåð³îä³ â ïóõê³é ñïîëó÷í³é òêàíèí³ ãîðòàí³ ë³ìôî¿äí³ êë³òèíè 
ïðåäñòàâëåí³ ïåðåâàæíî ìàëèìè ³ ñåðåäí³ìè ë³ìôîöèòà-
ìè. Âèÿâëÿþòüñÿ, òàêîæ, îäèíè÷í³ ë³ìôîáëàñòè ³ ïëàçìà-
òè÷í³ êë³òèíè. Ó ôóíêö³îíàëüíîìó â³äíîøåíí³ â ïåðåõ³äí³é 
³ ôåòàëüí³é ñòàä³¿ ïðåíàòàëüíîãî ïåð³îäó îíòîãåíåçó ê³ëü-
ê³ñòü PNA+ ë³ìôîöèò³â ð³çêî çðîñòàº äî 8 ì³ñÿöÿ ðîçâèòêó ³ 
çíèæóºòüñÿ äî ìîìåíòó íàðîäæåííÿ. Âì³ñò SBA+ ë³ìôîöè-
ò³â ìàêñèìàëüíî çá³ëüøóºòüñÿ íà 5-6 ì³ñÿö³ ³ â ê³íö³ ôåòàëü-
íîãî ïåð³îäó âîíè âèÿâëÿþòüñÿ îäèíè÷íî. Öå ñâ³ä÷èòü ïðî 
òå, ùî â ïåðåõ³äíîìó ³ ôåòàëüíîì ïåð³îäàõ åìáð³îãåíåçó 
ïîïóëÿö³¿ Ò- ³ Â-ë³ìôîöèò³â çíàõîäÿòüñÿ â ð³çíèõ ñï³ââ³äíî-
øåííÿõ ³ öå îáóìîâëþºòüñÿ ïî÷àòêîì ôîðìóâàííÿ äî ìî-
ìåíòó íàðîäæåííÿ ñïåöèô³÷íî¿ ³ìóíîëîã³÷íî¿ ðåàêòèâíîñò³.

Ó ïîñòíàòàëüíîìó ïåð³îä³ îíòîãåíåçó ìîðôîôóíêö³î-
íàëüí³ îñîáëèâîñò³ ñòðóêòóð ãîðòàí³ ëþäèíè äîçâîëÿþòü âèä³-
ëèòè â ¿¿ ðîçâèòêó ïðîãðåñèâíó, ñòàá³ëüíó ³ ðåãðåñèâíó ñòàä³¿.

Ó ïðîãðåñèâí³é ñòàä³¿, â³ä ìîìåíòó íàðîäæåííÿ äî ê³íöÿ 
þíàöüêîãî â³êó, â áóäîâ³ áàãàòîøàðîâîãî ïëîñêîãî íåçðî-
ãîâ³ëîãî åï³òåë³þ ó âåðõí³é äâîõ òðåòèíàõ íàäãîðòàííèêà, 
íà ïðèñ³íêîâèõ ³ ãîëîñîâèõ ñêëàäêàõ ê³ëüê³ñòü øàð³â êë³òèí 
çá³ëüøóºòüñÿ ç 4-5 äî 8-9 çà ðàõóíîê êë³òèí ïðîì³æíîãî 
øàðó. Ó ñêëàä³ êë³òèí ïîâåðõíåâîãî øàðó ³ ó âåðõí³õ êë³òè-
íàõ ïðîì³æíîãî øàðó ïðîòÿãîì ïðîãðåñèâíî¿ ñòàä³¿ ñèíòåç 
íåéòðàëüíèõ ïðîòåîãë³êàí³â (ïåïñèíîëàá³ëüíèõ ³ ä³àñòàçî-
ëàá³ëüíèõ) åêñïîíåíö³àëüíî ïîñèëþºòüñÿ.

Ó îäíîøàðîâîìó áàãàòîðÿäíîìó â³é÷àñòîìó åï³òå-
ë³¿ íèæíüî¿ òðåòèíè íàäãîðòàííèêà, ïðèñ³íêà, øëóíî÷ê³â 
ãîðòàí³ ³ ï³äãîëîñíèêîâî¿ îáëàñò³ ðÿäí³ñòü êë³òèí çà ðàõó-
íîê âì³ñòó êîðîòêèõ, ïðîì³æíèõ ³ äîâãèõ âñòàâíèõ êë³òèí 
çá³ëüøóºòüñÿ ç 4-5 äî 7-8. Ó öèòîïëàçì³ äîâãèõ âñòàâíèõ 
³ â àï³êàëüíèõ ä³ëÿíêàõ â³é÷àñòèõ êë³òèí ï³ñëÿ íàðîäæåí-
íÿ äî ê³íöÿ þíàöüêîãî â³êó íàêîïè÷åííÿ ñ³àëîâèõ êèñëîò, 
íåéòðàëüíèõ ïðîòåîãë³êàí³â ³ õîíäðî³òèíñóëüôàò³â À ³ Ñ, 
ïîë³ñàõàðèä³â çá³ëüøóºòüñÿ, ùî ñâ³ä÷èòü ïðî ñòàíîâëåííÿ 
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ð³âíÿ íåñïåöèô³÷íîãî ÷èííèêà çàõèñòó. Ðîçì³ð ³ ôîðìà 
êåëèõîïîä³áíèõ êë³òèí áàãàòîðÿäíîãî â³é÷àñòîãî åï³òåë³þ 
çàëåæèòü â³ä ôîðìè ñåêðåö³¿. Öèòîïëàçìà êåëèõîïîä³áíèõ 
êë³òèí ó íîâîíàðîäæåíèõ ì³ñòèòü, îêð³ì ñ³àëîìóöèí³â, íåé-
òðàëüí³ àì³ëàçîñò³éê³ ïîë³ñàõàðèäè.

Ó çàëîçèñòèõ ñòðóêòóðàõ âèÿâëÿºòüñÿ çá³ëüøåííÿ ðîç-
ì³ð³â ê³íöåâèõ â³ää³ë³â çàëîç, â îñíîâíîìó, çà ðàõóíîê á³ë-
êîâèõ ÷àñòèí, àëå âñå òàêè â³ää³ëè, ùî ñåêðåòóþòü ïî ñëè-
çîâîìó òèïó, ïåðåâàæàþòü íàä á³ëêîâèìè. Íåçíà÷í³ çì³íè 
ñïîñòåð³ãàþòüñÿ ³ â ïîë³ñàõàðèäí³é êàðòèí³ ñåêðåòîðíèõ 
åëåìåíò³â. Ó öèòîïëàçì³ ³ ñåêðåò³ á³ëêîâèõ â³ää³ë³â çàëîç, 
îêð³ì íåéòðàëüíèõ ïîë³ñàõàðèä³â ç'ÿâëÿþòüñÿ ³ êèñë³, ³ç 
ñëàáî âèðàæåíèìè êèñëîòíèìè âëàñòèâîñòÿìè. Ó ñëèçèñ-
òèõ â³ää³ëàõ, íà ôîí³ îñëàáëåííÿ ðåàêö³¿ íà íåéòðàëüí³ ïî-
ë³ñàõàðèäè, çíà÷íî íàðîñòàº âì³ñò õîíäðî³òèíñóëüôàò³â ³ 
ñ³àëîìóöèí³â.

Âèñíîâêè. Íà ñòàä³¿ 3-4 ì³ñÿö³â åï³òåë³é âñ³õ â³ää³ë³â 
ãîðòàí³ õàðàêòåðèçóºòüñÿ âèñîêèì ñèíòåçîì ãë³êîãåíó. Ó 
íàäãîðòàííèêó, â ïðèñ³íêó ³ â ï³äãîëîñíèêîâ³é îáëàñò³ çà-
êëàäàþòüñÿ ïðîñò³ òðóá÷àñò³ çàëîçè. Ó âñ³õ â³ää³ëàõ ãîð-
òàí³ ó ñêëàä³ äèôóçíî ðîçòàøîâàíèõ ë³ìôîöèò³â ïðèñóòí³ 
PNA+ë³ìôîöèòè ³ SBA+ë³ìôîöèòè. Íà ñòàä³¿ 5-6 ì³ñÿö³â 

â êë³òèíàõ ïîâåðõíåâîãî øàðó áàãàòîøàðîâîãî ïëîñêî-
ãî, áàãàòîðÿäíîãî â³é÷àñòîãî åï³òåë³þ ³ ê³íöåâèõ â³ää³ëàõ 
òðóá÷àñòî-àëüâåîëÿðíèõ çàëîç ãîðòàí³ ñèíòåçóþòüñÿ íåé-
òðàëüí³ ïðîòåîãë³êàíè ³ ñ³àëîâ³ êèñëîòè. Ó ñëèçîâ³é îáî-
ëîíö³ ³ ï³äñëèçîâ³é îñíîâ³ ãîðòàí³ ñåðåä êë³òèí ë³ìôî¿äíîãî 
ðÿäó âñòàíîâëåíèé ìàêñèìàëüíèé âì³ñò SBA+ ë³ìôîöèò³â. 
Íà ñòàä³¿ 7-9 ì³ñÿö³â ó ïîêðèâíîìó åï³òåë³¿ ãîðòàí³ ñèíòåçó-
þòüñÿ íåéòðàëüí³ ïðîòåîãë³êàíè, ñ³àëîâ³ êèñëîòè ³ õîíäðî¿-
òèíñóëüôàòè À ³ Ñ. Ó ñåêðåò³ êåëèõîïîä³áíèõ êë³òèí ³ ñêëàä-
íèõ ñåðîçíî-ñëèçîâèõ çàëîç ì³ñòÿòüñÿ ïðîòåîãë³êàíè, 
ñ³àëîâà ³ ã³àëóðîíîâà êèñëîòè ³ õîíäðî¿òèíñóëüôàòè. Ñåðåä 
ë³ìôîöèò³â â ñò³íö³ ãîðòàí³ çðîñòàº ê³ëüê³ñíèé âì³ñò PNA+ 
ë³ìôîöèò³â ³ çíèæóºòüñÿ ê³ëüê³ñòü SBA+ ë³ìôîöèò³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îäåðæàí³ äàí³ 
ïðî ì³ñöåâó ³ìóíîëîã³÷íó ðåàêòèâí³ñòü ãîðòàí³ ëþäèíè  â 
ïðåíàòàëüíîìó îíòîãåíåç³ ðåêîìåíäóþòüñÿ äëÿ çàñòîñó-
âàííÿ ïðè ðîçðîáö³ åò³îëîã³¿, ïàòîãåíåçó ³ ë³êóâàííÿ îðãàí³â 
äèõàëüíî¿ ñèñòåìè, à òàêîæ ïðè ÷èòàíí³ ëåêö³é ³ ïðîâåäåíí³ 
ïðàêòè÷íèõ çàíÿòü íà êàôåäðàõ àíàòîì³¿, ã³ñòîëîã³¿, öèòî-
ëîã³¿ ³ åìáð³îëîã³¿, ô³ç³îëîã³¿, ïàòîëîã³÷íî¿ àíàòîì³¿, ïàòî-
ëîã³÷íî¿ ô³ç³îëîã³¿, îòîðèíîëàð³íãîëîã³¿ ³ â ñïåö³àë³çîâàíèõ 
ëàáîðàòîð³ÿõ ÍÄ².
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FEATURES OF LOCAL IMMUNOLOGICAL REACTIVITY OF LARYNX OF MAN ARE IN PRENATAL ONTOGENESIS
Pototskaya E.I., Syrtsov V.K., Polkovnikov Yu.F., Aliyeva E.G., Sidorova I.V.
Summary. The work is devoted to the examination of the human larynx as well as to the study of prenatal ontogenesis. The 

presence in the larynx of human fetuses of diffusely posed lymphoid cells has been revealed. Their number is gradually increas-
ing from the third to the eighth month of intrafoetus development. The intercellular interactions between lymphoid cells (including 
unripe PNA+ lymphocytes), epithelial and connective tissue frames larynx have been substantiated. The stages of development of 
lymphoid formations of humans and rats larynx have been revealed: diffusely posed lymphocytes – lymphoid clumps 
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