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ÌÎÐÔÎËÎÃ²ß

Ðàáîòà âûïîëíåíà â ðàìêàõ íàó÷íîé òåìàòèêè 
êàôåäðû ãèñòîëîãèè ÕÍÌÓ «Íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûå âçàèìîîòíîøåíèÿ ãîëîâíîãî ìîçãà 
÷åëîâåêà», ¹ ãîñóäàðñòâåííîé ðåãèñòðàöèè 
0102U001861. 

Âñòóïëåíèå. Ìîçæå÷îê îòíîñèòñÿ ê òåì ñòðóê-
òóðàì ãîëîâíîãî ìîçãà, êîòîðûå èìåþòñÿ òîëüêî 
ó ïîçâîíî÷íûõ. Â ôèëîãåíåçå ìîçæå÷îê âïåðâûå 
ïîÿâëÿåòñÿ ó ðûá è ïðîèñõîäèò èç áèëàòåðàëü-
íîãî ðàñøèðåíèÿ ðîìáîâèäíîãî ìîçãà [5]. Ó íà-
èáîëåå ïðîñòûõ ïðåäñòàâèòåëåé ïîçâîíî÷íûõ – 
êðóãëîðîòûõ (ìèíîãè è ìèêñèíû), ìîçæå÷îê èìååò 
ôîðìó ïîïåðå÷íîé ïëàñòèíêè, ïåðåêèäûâàþùåéñÿ 
÷åðåç ïåðåäíèé îòäåë ðîìáîâèäíîé ÿìêè è ïðàê-
òè÷åñêè íåîòëè÷èì îò ñòðóêòóð ñòâîëà ìîçãà [3]. 
Ó áîëüøèíñòâà ðûá ìîçæå÷îê ñîñòîèò èç ñðåäíåé 
÷àñòè – òåëà ìîçæå÷êà è èç áîêîâûõ óøåê – àóðèêóë. 
Ó õðÿùåâûõ è êîñòèñòûõ ðûá ìîçæå÷îê îáëàäàåò íà-
èáîëüøèì äèàïàçîíîì èçìåí÷èâîñòè ñðåäè ñòðóê-
òóð ìîçãà, êîòîðàÿ îïðåäåëÿåòñÿ óñëîâèÿìè ñðåäû 
îáèòàíèÿ âèäîâ. Íàèáîëüøåãî ðàçâèòèÿ ìîçæå÷îê 
äîñòèãàåò ó ïåëàãè÷åñêèõ (õèùíûõ) àêóë. Â í¸ì ôîð-
ìèðóþòñÿ áîðîçäû è èçâèëèíû, êîòîðûå îòñóòñòâó-
þò ó áîëüøèíñòâà êîñòèñòûõ ðûá. Â ýòîì ñëó÷àå 
ðàçâèòèå ìîçæå÷êà âûçâàíî ñëîæíûì äâèæåíèåì 
àêóë â òð¸õìåðíîé ñðåäå [6]. Ñòðóêòóðû ìîçæå÷êà ó 
ðûá ñîîòâåòñòâóþò àðõè- è ïàëåîöåðåáåëëþìó ÷å-
ëîâåêà [8]. 

Ó àìôèáèé ìîçæå÷îê ðàçâèò î÷åíü ñëàáî è ñî-
ñòîèò èç óçêîé ïîïåðå÷íîé ïëàñòèíêè íàä ðîìáî-
âèäíîé ÿìêîé. Ó ðåïòèëèé îòìå÷àåòñÿ óâåëè÷åíèå 
ðàçìåðîâ ìîçæå÷êà, êîòîðûé òàêæå ïðåäñòàâëåí 
óçêîé âåðòèêàëüíîé ïëàñòèíêîé, ëåæàùåé íàä ïåðå-
äíèì êðàåì ðîìáîâèäíîé ÿìêè [2]. Ìîçæå÷îê ðåï-
òèëèé ïðåäñòàâëåí ñîáñòâåííî ÷åðâåì. Ó ïðåäñòà-
âèòåëåé ýòîãî êëàññà âûÿâëåíû ñëåäû ïåðåäíåé è 
çàäíåé áîðîçä, êîòîðûå ïðèñóùè ñòàäèÿì ðàííåãî 
ýìáðèîãåíåçà ïòèö è ìëåêîïèòàþùèõ. Ýòèìè áî-
ðîçäàìè ìîçæå÷îê äåëèòñÿ íà ïåðåäíèé, ñðåäíèé è 
çàäíèé îòäåëû [5]. 

Ó ïòèö ìîçæå÷îê ñîñòîèò èç ìàññèâíîé ñðåä-
íåé ÷àñòè (÷åðâÿ) è äâóõ íåáîëüøèõ äîëåé, êîòîðûå 
ãîìîëîãè÷íû êëî÷êó ìîçæå÷êà ìëåêîïèòàþùèõ 
(ôëîêêóëþñ), â òîì ÷èñëå è ÷åëîâåêà [6]. Äåâÿòüþ 
ïîïåðå÷íûìè èçâèëèíàìè ÷åðâü ðàçäåëÿåòñÿ íà äå-
ñÿòü ëèñòêîâ – äîëåê, êîòîðûå îáúåäèíÿþòñÿ â òðè 

äîëè: ïåðåäíþþ (²–IV), ñðåäíþþ (VI–VII) è çàäíþþ 
(IX è X) [1,2,4,5]. 

Ó ìëåêîïèòàþùèõ ìîçæå÷îê ñîñòîèò èç ÷åðâÿ è 
ïàðíûõ ïîëóøàðèé. Äîëüêè ÷åðâÿ è ïîëóøàðèé ìîç-
æå÷êà ó ìëåêîïèòàþùèõ ñîñòîÿò èç ìíîæåñòâà èçâè-
ëèí – ëèñòêîâ. Ñëîæíàÿ ïðîñòðàíñòâåííàÿ ñòðóêòó-
ðà áåëîãî è ñåðîãî âåùåñòâà îáðàçóþò óíèêàëüíûé 
ðèñóíîê – «äðåâî æèçíè» [2]. 

Ó ÷åëîâåêà «äðåâî æèçíè» ñîñòîèò èç öåíòðàëü-
íîãî áåëîãî âåùåñòâà è âîñüìè âåòâåé, âåòâëåíèÿ 
êîòîðûõ îáðàçóþò îñíîâó äåñÿòè êëàññè÷åñêèõ 
äîëåê ÷åðâÿ è ïîëóøàðèé [7]. Ìîçæå÷îê ÷åëîâåêà 
âêëþ÷àåò òðè ðàçíûå ôèëîãåíåòè÷åñêèå çîíû: àð-
õèöåðåáåëëþì (äðåâíèé ìîçæå÷îê), ïàëåîöåðåáåë-
ëþì (ñòàðûé ìîçæå÷îê) è íåîöåðåáåëëþì (íîâûé 
ìîçæå÷îê). Àðõèöåðåáåëëþì, ôèëîãåíåòè÷åñêè 
ñàìàÿ ñòàðàÿ ÷àñòü ìîçæå÷êà, ïðåäñòàâëåí äîëü-
êîé Õ ÷åðâÿ (íîäóëþñ) è ôëîêêóëÿðíûìè äîëüêàìè 
ïîëóøàðèé, êîòîðûå âìåñòå ôîðìèðóþò ôëîêêó-
ëî-íîäóëÿðíóþ äîëþ ìîçæå÷êà. Ïàëåîöåðåáåëëþì 
âêëþ÷àåò ², ²², ²²², IV-V äîëüêè ÷åðâÿ (âåðõíèé ïàëåî-
öåðåáåëëþì) è VIII, IX äîëüêè ÷åðâÿ (íèæíèé ïàëåî-
öåðåáåëëþì). Íåîöåðåáåëëÿðíûìè ÿâëÿþòñÿ äîëü-
êè VI-VII [7]. Êàæäàÿ äîëüêà èìååò ñâîå óíèêàëüíîå 
ñòðîåíèå, îïðåäåëÿåìîå îñîáåííîñòüþ âåòâëåíèÿ 
áåëîãî âåùåñòâà è âàðèàáåëüíîñòüþ êîëè÷åñòâà 
ëèñòêîâ ñåðîãî âåùåñòâà [7]. 

Öåëü ðàáîòû – óñòàíîâèòü îñîáåííîñòè ñòðîå-
íèÿ è çàêîíîìåðíîñòè âåòâëåíèÿ âåòâåé áåëîãî âå-
ùåñòâà ÷åðâÿ ìîçæå÷êà ÷åëîâåêà. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëåäî-
âàíèå ïðîâåäåíî íà áàçå Õàðüêîâñêîãî îáëàñòíî-
ãî áþðî ñóäåáíî-ìåäèöèíñêîé ýêñïåðòèçû íà 230 
îáúåêòàõ – ìîçæå÷êàõ òðóïîâ ëþäåé îáîåãî ïîëà, 
óìåðøèõ îò ïðè÷èí, íå ñâÿçàííûõ ñ ïàòîëîãèåé 
ìîçãà, â âîçðàñòå 20–99 ëåò. Â õîäå ñóäåáíî-ìå-
äèöèíñêîãî âñêðûòèÿ ïðîâîäèëè ðàññå÷åíèå ÷åðâÿ 
ñòðîãî ïî öåíòðàëüíîé ñàãèòòàëüíîé ïëîñêîñòè. Âèä 
ìîçæå÷êà íà ðàçðåçå ôîòîãðàôèðîâàëè, ïîñëå ÷åãî 
ïðîâîäèëè àíàëèç îöèôðîâàííûõ èçîáðàæåíèé. 

Ïðîâåäåííûå èññëåäîâàíèÿ ïîëíîñòüþ ñîîòâåò-
ñòâóþò çàêîíîäàòåëüñòâó Óêðàèíû è îòâå÷àþò ïðèí-
öèïàì Õåëüñèíêñêîé äåêëàðàöèè ïðàâ ÷åëîâåêà, 
Êîíâåíöèè Ñîþçà Åâðîïû îòíîñèòåëüíî ïðàâ ÷åëî-
âåêà è áèîìåäèöèíû (ïîäòâåðæäåíî çàêëþ÷åíèåì 
êîìèññèè ïî áèîýòèêå, ïðîòîêîë ¹ 3, 2006 ã). 
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ÌÎÐÔÎËÎÃ²ß

Ðàáîòà áûëà ïðîâåäåíà â ñîîòâåòñòâèè ñ òðåáî-
âàíèÿìè «Èíñòðóêöèè î ïðîâåäåíèè ñóäåáíî-ìåäè-
öèíñêîé ýêñïåðòèçû» (ïðèêàç ÌÎÇ Óêðàèíû ¹   6 îò 
17.01.1995), â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè è íîð-
ìàìè, òèïè÷íûì ïîëîæåíèåì ïî âîïðîñàì ýòèêè 
ÌÎÇ Óêðàèíû ¹ 690 îò 23.09.2009 ã. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Îò öåíòðàëüíîé ÷àñòè áåëîãî òåëà (ÁÒ) ìîçæå÷êà 
îòõîäÿò âîñåìü âåòâåé (ðèñ.). Ïåðâàÿ âåòâü îá-
ðàçóåò ïåðâóþ äîëüêó ÷åðâÿ, èëè ÿçû÷îê (lingula). 
Âòîðàÿ è òðåòüÿ âåòâè ôîðìèðóþò âòîðóþ äîëü-
êó ÷åðâÿ – öåíòðàëüíóþ äîëüêó (lobulus centralis, 
äîëüêè II-III). ×åòâåðòàÿ âåòâü ÿâëÿåòñÿ îñíîâîé 
âåðøèíû (culmen, äîëüêè IV–V). Ïÿòàÿ âåòâü ôîð-
ìèðóåò íåîöåðåáåëëÿðíûå äîëüêè ìîçæå÷êà – ñêàò 
(declive, äîëüêà VI), ëèñòîê ÷åðâÿ (folium vermis, 
äîëüêà VIIÀ) è áóãîð ÷åðâÿ (tuber vermis, äîëüêà VIIÂ), 
øåñòàÿ – äîëüêó VIII, ïèðàìèäó (pyramis), ñåäüìàÿ – 
ÿçû÷îê óçäå÷êè (uvula, äîëüêà IX), âîñüìàÿ – óçåëîê 
(nodulus, äîëüêà X). 

Ëèñòêè ñåðîãî âåùåñòâà ïåðâîé âåòâè ëåæàò íà 
âíóòðåííåé ïîâåðõíîñòè âåðõíåãî ïàðóñà. Â êàæäîì 
÷åòâåðòîì ñëó÷àå îíà çàòåì îòõîäèò îò âåðõíåãî ïà-
ðóñà è ïðîäîëæàåòñÿ â íåáîëüøóþ ñàìîñòîÿòåëü-
íóþ âåòî÷êó áåëîãî âåùåñòâà. 

Âòîðàÿ è òðåòüÿ âåòâè èìåþò ïîõîæåå ñòðîåíèå. 
Ëèñòêè ñåðîãî âåùåñòâà ëåæàò íà äâóõ ïîâåðõíîñ-
òÿõ, ðîñòðàëüíîé è êàóäàëüíîé, è íà âåðøèíå. 

Â çàâèñèìîñòè îò âåëè÷èíû è ôîðìû ìîæíî 
âûäåëèòü ÷åòûðå òèïà ñòðîåíèÿ âòîðîé âåòâè. 
Ïåðâûé: ìàëåíüêàÿ âåòâü åäâà äîõîäèò äî ñâîáîä-
íîé ïîâåðõíîñòè ìîçæå÷êà èëè ñêðûòà â åãî ãëóáè-
íå. Âòîðîé: âåòâü ñðåäíåé âåëè÷èíû, ïðàâèëüíîé 
ôîðìû; åå âåðøèíà ó÷àñòâóåò â ôîðìèðîâàíèè ïî-
âåðõíîñòè ìîçæå÷êà. Òðåòèé: êðóïíàÿ âåòâü; ñâî-
áîäíîé ïîâåðõíîñòè äîñòèãàåò íå òîëüêî âåðøèíà, 
íî íåñêîëüêî ëèñòêîâ ðîñòðàëüíîé ïîâåðõíîñòè. 
×åòâåðòûé: ãëàâíûé ñòâîë îòäàåò îäíó õîðîøî çà-
ìåòíóþ êðóïíóþ âåòî÷êó, äîõîäÿùóþ äî ñâîáîäíîé 

ïîâåðõíîñòè. Äîëüêà, òàêèì îáðàçîì, êàê áû 
ðàçäåëåíà íà äâå íåðàâíûå âåðøèíû. 

Òðåòüÿ âåòâü ìîæåò áûòü áîëüøå, ïðè-
ìåðíî ðàâíà èëè ìåíüøå âòîðîé âåòâè. Îíà 
íåïîñòîÿííàÿ, ïðèñóòñòâóåò òîëüêî â 33,2 % 
íàáëþäåíèé. 

×åòâåðòàÿ âåòâü – îäíà èç äâóõ ñàìûõ áîëü-
øèõ â ÷åðâå (âìåñòå ñ ïÿòîé, íåîöåðåáåëëÿð-
íîé). Ó íåå ìîæíî âûäåëèòü òðè ïîâåðõíîñòè: 
ñâîáîäíóþ, èëè íàðóæíóþ, âèäèìóþ; è äâå 
ñêðûòûå: âåðõíþþ, èëè ðîñòðàëüíóþ, îáðà-
ùåííóþ ê öåíòðàëüíîé äîëüêå, è íèæíþþ, èëè 
êàóäàëüíóþ, îáðàùåííóþ ê íåîöåðåáåëëþìó. 
Å¸ ñòâîë îòäà¸ò âåòâè, ôîðìèðóþùèå âåðõíþþ 
è íèæíþþ ïîâåðõíîñòè äîëüêè è íà îïðåäåëåí-
íîì ðàññòîÿíèè îò íà÷àëà ðàçäåëÿåòñÿ íà äâå 
ïîâåðõíîñòíûå âåòâè ïåðâîãî ïîðÿäêà, âåðõ-
íþþ è íèæíþþ. Êàæäàÿ èç íèõ çàòåì ìîæåò ïî-
ñëåäîâàòåëüíî äåëèòüñÿ íà äâå âåòâè âòîðîãî, 
òðåòüåãî è ÷åòâåðòîãî ïîðÿäêîâ, òàê æå âåðõ-
íèå è íèæíèå. Íèæíèå âåòâè âñåõ ïîðÿäêîâ 
áîëåå ìàññèâíûå, êîðîòêèå è âåòâèñòûå, ÷åì 

Ðèñ. Ñðåäèííîå ñàãèòòàëüíîå ñå÷åíèå ÷åðâÿ ìîçæå÷êà ÷å-
ëîâåêà: *** – öåíòðàëüíîå áåëîå âåùåñòâî, àðàáñêèìè öèô-

ðàìè îáîçíà÷åíû âîñåìü åãî âåòâåé, äîëüêè îáîçíà÷åíû 
ðèìñêèìè öèôðàìè. 

ïàðíûå èì âåðõíèå. Âåòâü ëþáîé ãåíåðàöèè èëè çà-
êàí÷èâàåòñÿ âåðõóøêîé íà ñâîáîäíîé ïîâåðõíîñòè, 
èëè äåëèòñÿ íà äî÷åðíèå âåòâè; ÷åì âûøå ãåíåðà-
öèÿ âåòâè, òåì ÷àùå îíà çàêàí÷èâàåòñÿ âåðõóø-
êîé. Ñâîáîäíàÿ ïîâåðõíîñòü, òàêèì îáðàçîì, îá-
ðàçîâàíà âåðõóøêàìè âåòâåé ðàçíûõ ãåíåðàöèé âî 
âñåâîçìîæíûõ ñî÷åòàíèÿõ. Äëèíà ïîâåðõíîñòíûõ 
âåòâåé ðàçëè÷íà è çàâèñèò îò óðîâíÿ èõ äåëåíèÿ íà 
äî÷åðíèå âåòâè. 

Ñòâîë ïÿòîé âåòâè, äëèííûé è ïðÿìîé, íà äîñòà-
òî÷íî áîëüøîì ðàññòîÿíèè îò íà÷àëà ðàçäåëÿåòñÿ 
íà äâå èëè òðè âåòâè ïåðâîãî ïîðÿäêà – âåðõíþþ 
(ÂÂ) è íèæíþþ (ÍÂ) (ïîñòîÿííûå) è çàäíþþ (ÇÂ) 
(íåïîñòîÿííóþ). Îíè äàëåå â îïðåäåëåííîì ïî-
ðÿäêå äåëÿòñÿ íà äî÷åðíèå âåòâè âòîðîãî ïîðÿäêà, 
îäíà èç êîòîðûõ ÿâëÿåòñÿ ïðîäîëæåíèåì ìàòåðèí-
ñêîé, äðóãàÿ îòõîäèò êçàäè, â ïðîñòðàíñòâî ìåæäó 
ãëàâíûìè âåòâÿìè. Îêîí÷àíèÿ òðåõ èëè ÷åòûðåõ äî-
÷åðíèõ âåòâåé âòîðîãî ïîðÿäêà ôîðìèðóþò ñâîáîä-
íóþ ïîâåðõíîñòü. 

Øåñòàÿ âåòâü íà äîñòàòî÷íî áîëüøîì ðàññòîÿ-
íèè îò ñâîåãî íà÷àëà îòäàåò ïîä îñòðûì óãëîì âíèç, 
â ñòîðîíó äîëüêè IX, ïîñëåäîâàòåëüíî äâå äî÷åðíèå 
ïîâåðõíîñòíûå âåòâè, ïåðâóþ – ïðîêñèìàëüíóþ è 
âòîðóþ – äèñòàëüíóþ. Èíîãäà îíà äîïîëíèòåëüíî 
äåëèòñÿ íà äâå ìàëåíüêèå ïîâåðõíîñòíûå âåòî÷êè: 
íèæíþþ – òðåòüþ ïîâåðõíîñòíóþ, è âåðõíþþ – óãëî-
âóþ. Òàêèì îáðàçîì, ñâîáîäíàÿ ïîâåðõíîñòü äîëüêè 
îáðàçîâàíà îêîí÷àíèÿìè òðåõ èëè ÷åòûðåõ âåòâåé. 

Ñåäüìàÿ âåòâü òàêæå ðàçäåëÿåòñÿ íà äâå 
ãëàâíûå âåòâè – âåðõíþþ è íèæíþþ. Âåðõíÿÿ ëåæèò 
áëèæå ê äîëüêå VIII (ðîñòðàëüíî), íèæíÿÿ – ê äîëü-
êå X (êàóäàëüíî). Óãîë ìåæäó ÃÑ è âåðõíåé âåòâüþ 
áîëåå ðàçâåðíóòûé, ÷åì ìåæäó ÃÑ è íèæíåé âåò-
âüþ, òàêèì îáðàçîì, èìåííî âåðõíÿÿ âåòâü ÿâëÿåò-
ñÿ ïðîäîëæåíèåì ãëàâíîãî ñòâîëà. Îò ïåðâîé è/èëè 
âòîðîé ãëàâíûõ âåòâåé â ïðîñòðàíñòâå ìåæäó íèìè 
â ñòîðîíó ñâîáîäíîé ïîâåðõíîñòè îòõîäÿò îäíà 
èëè äâå ìåíüøèå, íåïîñòîÿííûå ñðåäíèå âåòâè 
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– ðîñòðàëüíàÿ (ïåðåäíÿÿ) è êàóäàëüíàÿ (çàäíÿÿ). Â 
çàâèñèìîñòè îò êîëè÷åñòâà ñðåäíèõ âåòâåé ìîæíî 
âûäåëèòü òðè âàðèàíòà âåòâëåíèÿ ñåäüìîé âåòâè: 
ïåðâûé – èìåþòñÿ òîëüêî ãëàâíûå âåòâè, ñðåäíèõ 
âåòâåé íåò; âòîðîé – åñòü îäíà ñðåäíÿÿ âåòâü; òðå-
òèé – åñòü îáå ñðåäíèå âåòâè. Ñðåäíèå âåòâè ìîãóò 
îòõîäèòü îò âåðõíåé è/èëè íèæíåé ãëàâíûõ âåòâåé 
èëè ìåñòà èõ ðàçäåëåíèÿ. 

Âîñüìàÿ âåòâü áåëîãî âåùåñòâà íà÷èíàåòñÿ â 
îáëàñòè âåðøèíû øàòðà. Ñíà÷àëà îíà íà íåêîòî-
ðîì ïðîòÿæåíèè ëåæèò íà íèæíåì ïàðóñå (ýòó ÷àñòü 
äîëüêè ìîæíî ñ÷èòàòü åå îñíîâàíèåì). Çàòåì îòõî-
äèò îò íåãî, ïðîäîëæàÿñü â ñâîáîäíóþ ÷àñòü – ìà-
ëåíüêóþ âåòî÷êó. Èíîãäà âåòâü áåëîãî âåùåñòâà 
ñðàçó îòõîäèò îò íèæíåãî ïàðóñà è ïåðåõîäèò â ñâî-
áîäíóþ ÷àñòü. Ðåäêî âåòâü, íàîáîðîò, èìååò òîëüêî 
îñíîâàíèå. 

Àíàëèç ïðèâåäåííûõ âûøå äàííûõ î ñòðîåíèè 
âîñüìè îñíîâíûõ âåòâåé áåëîãî òåëà ìîçæå÷êà ïî-
çâîëÿåò âûäåëèòü òðè îñíîâíûõ òèïà èõ âåòâëåíèÿ: 

1-é – ïðîñòîé, õàðàêòåðåí äëÿ I-é, II-é, III-é, VIII-é 
âåòâåé (äîëüêè lingula, LC-I, LC-II, nodulus). Òàêèå 
âåòâè ñîñòîÿò èç íåðàçâåòâëåííîãî ãëàâíîãî ñòâîëà 
áåëîãî âåùåñòâà, íà îäíîé èëè äâóõ ïîâåðõíîñòÿõ 
êîòîðîãî ðàñïîëîæåíû ëèñòêè ñåðîãî âåùåñòâà; 

2-é – äèõîòîìè÷åñêèé, õàðàêòåðåí äëÿ IV-é 
âåòâè (äîëüêà Culmen). Âåòâü ïîñëåäîâàòåëüíî 
äåëèòñÿ íà äâå âåòâè ïåðâîãî, çàòåì âòîðîãî, òðå-
òüåãî, à èíîãäà è ÷åòâåðòîãî ïîðÿäêà. Ïðè ýòîì 
ïîñòîÿííûìè ÿâëÿþòñÿ òîëüêî âåðõíÿÿ è íèæíÿÿ 
âåòâè ïåðâîãî ïîðÿäêà, ôîðìèðóþùèå îñíîâó IV 
è V äîëåê. Èõ äî÷åðíèå âåòâè ìîãóò îòñóòñòâîâàòü, 
çàêàí÷èâàòüñÿ âåðõóøêîé íà ñâîáîäíîé ïîâåðõíîñ-
òè, èëè äåëèòüñÿ íà äî÷åðíèå âåòâè ñëåäóþùåãî 
ïîðÿäêà; 

3-é – Y-îáðàçíûé, õàðàêòåðåí äëÿ V-é, VI-é 
è VII-é âåòâåé (íåîöåðåáåëëÿðíûõ äîëåê ÷åðâÿ, à 
òàêæå äîëåê pyramis è uvula). Ñòâîë âåòâè ðàçäåëÿ-
åòñÿ íà äâå ãëàâíûå, ïîñòîÿííûå ïîâåðõíîñòíûå 
âåòâè – âåðõíþþ è íèæíþþ. Âåðõíÿÿ âåòâü ÷àñòî 
(à â Ïèðàìèäå – âñåãäà) ÿâëÿåòñÿ îñíîâíûì ïðî-
äîëæåíèåì ÃÑ; îíà, êàê ïðàâèëî, êðóïíåå, îòäàåò 
áîëüøå äî÷åðíèõ âåòâåé, ÷åì íèæíÿÿ âåòâü. Âåðõ-
íÿÿ è íèæíÿÿ âåòâè äåëÿòñÿ è îòäàþò îäíó èëè äâå 
äîïîëíèòåëüíûå äî÷åðíèå âåòâè âòîðîãî ïîðÿä-
êà â ñòîðîíó ñâîáîäíîé ïîâåðõíîñòè â ïðîñòðàí-
ñòâå ìåæäó íèìè. Ìåñòî îòõîæäåíèÿ ýòèõ âåòâåé 

âàðèàáåëüíî. Â òîì ÷èñëå îíè ìîãóò îòõîäèòü îò 
ìàòåðèíñêîé âåòâè íèçêî, ñðàçó ïîñëå ðàçäåëåíèÿ 
ãëàâíîãî ñòâîëà, èëè íåïîñðåäñòâåííî â ìåñòå ðàç-
äåëåíèÿ ÃÑ íà äâå ãëàâíûå âåòâè. Ðàçëè÷èÿ â êîëè-
÷åñòâå è ðàñïîëîæåíèè ñðåäíèõ âåòâåé îïðåäåëÿþò 
âàðèàíò ñòðîåíèÿ äîëüêè. 

Òðè òèïà ñòðîåíèÿ áåëîãî âåùåñòâà âåòâåé 
ðàçíûå ïî ñëîæíîñòè. Ïåðâûé òèï íàèáîëåå ïðî-
ñòîé. Âîçìîæíî, îí îáðàçîâàëñÿ â ðåçóëüòàòå 
ýâîëþöèè ëèñòêà ñåðîãî âåùåñòâà: ïðîñòîé ëèñòîê 
– ñëîæíûé ëèñòîê ñ äâóìÿ ëèñòîâûìè ïëàñòèíêàìè 
– ìàëåíüêàÿ âåòî÷êà; ïðîñòîé ëèñòîê – óäëèíåííûé 
ëèñòîê – ìàëåíüêàÿ âåòî÷êà. Â ïîëüçó òàêîãî ïðåäïî-
ëîæåíèÿ ãîâîðÿò äàííûå ñðàâíèòåëüíîé àíàòîìèè. 
Òàê, ó íåêîòîðûõ æèâîòíûõ, íàïðèìåð, ïòèö, äîëüêè 
ìîçæå÷êà ïðåäñòàâëåíû òîëüêî óäëèíåííûìè ëèñò-
êàìè. Ó ÷åëîâåêà ìîæíî óâèäåòü óäëèíåííûé ëèñòîê 
èëè ñëàáî ðàçâèòóþ âåòî÷êó íà ìåñòå òðåòüåé âåòâè 
(âòîðîé âåðøèíû öåíòðàëüíîé äîëüêè). 

Èíîãäà II-ÿ è III-ÿ âåòâè, ôîðìèðóþùèå öåíòðàëü-
íóþ äîëüêó, èìåþò îäèí èëè íåñêîëüêî óäëèíåííûõ 
ëèñòêîâ, ëèñòêîâ ñëîæíîé ôîðìû, èëè ìàëåíüêóþ 
äî÷åðíþþ âåòî÷êó. Òàêîé âàðèàíò ñòðîåíèÿ ìîæíî 
ñ÷èòàòü ïåðåõîäíûì îò ïåðâîãî êî âòîðîìó òèïó. 

Òðè òèïà âåòâëåíèÿ ñîîòâåòñòâóþò ôèëîãåíå-
òè÷åñêè ðàçíûì îòäåëàì ÷åðâÿ. Ïåðâûé òèï ïðè-
ñóù àðõèöåðåáåëëþìó è ïåðâûì òðåì äîëüêàì 
âåðõíåãî ïàëåîöåðåáåëëþìà, âòîðîé – ÷åòâåðòîé 
è ïÿòîé äîëüêàì âåðõíåãî ïàëåîöåðåáåëëþìà, 
òðåòèé – äîëüêàì íåîöåðåáåëëþìà è íèæíåãî ïà-
ëåîöåðåáåëëþìà. Âîçìîæíî, äàííûå îñîáåííîñòè 
âåòâëåíèÿ ÿâëÿþòñÿ ÷àñòüþ ðàçëè÷èé ñòðîåíèÿ ôè-
ëîãåíåòè÷åñêè ðàçíûõ îòäåëîâ ÷åðâÿ, èìåþò ðàçíûé 
ôèëîãåíåòè÷åñêèé âîçðàñò è îòðàæàþò ýâîëþöèþ 
ìîçæå÷êà. 

Âûâîäû. Ñëîæíàÿ ïðîñòðàíñòâåííàÿ êîíôèãó-
ðàöèÿ ìîçæå÷êà ÷åëîâåêà ñâÿçàíà ñî ñòðîåíèåì åãî 
áåëîãî âåùåñòâà. Âîñåìü âåòâåé áåëîãî âåùåñòâà 
îáðàçóþò îñíîâó äåñÿòè êëàññè÷åñêèõ äîëåê ÷åðâÿ. 
Ìîæíî âûäåëèòü òðè òèïà âåòâëåíèÿ: ïðîñòîé, äè-
õîòîìè÷åñêèé è Y-îáðàçíûé. Îíè ïðèñóùè âåòâÿì 
è äîëüêàì, èìåþùèì ðàçíûé ôèëîãåíåòè÷åñêèé 
âîçðàñò. Óñëîæíåíèå ñòðîåíèÿ, âåðîÿòíî, îòðàæàåò 
ýâîëþöèîííûå ïðåîáðàçîâàíèÿ â ìîçæå÷êå. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Ïîëó÷åííûå äàííûå ÿâëÿþòñÿ áàçîâûìè äëÿ ñî-
ñòàâëåíèÿ àòëàñîâ ñòðîåíèÿ ìîçæå÷êà íà îñíîâå çà-
êîíîìåðíîñòåé åãî èíäèâèäóàëüíîé èçìåí÷èâîñòè. 
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ÂÀÐ²ÀÍÒÈ ÁÓÄÎÂÈ Ã²ËÎÊ Á²ËÎ¯ ÐÅ×ÎÂÈÍÈ ×ÅÐÂ’ßÊÀ ÌÎÇÎ×ÊÀ ËÞÄÈÍÈ
Ñòåïàíåíêî Î. Þ., Ìàð’ºíêî Í. ². 
Ðåçþìå. Çà îñîáëèâîñòÿìè ðîçãàëóæåííÿ âñ³ ã³ëêè ÷åðâ’ÿêà ìîçî÷êà ìîæíà ðîçä³ëèòè íà òðè òèïè. 

Ïåðøèé – ïðîñòèé, õàðàêòåðíèé äëÿ ²-¿, II-¿, III-¿, VIII-¿ ã³ëîê (÷àñòî÷êè lingula, LC-I, LC-II, nodulus). Òàê³ ã³ëêè 
ñêëàäàþòüñÿ ³ç íåðîçãàëóæåíîãî ãîëîâíîãî ñòîâáóðà á³ëî¿ ðå÷îâèíè, íà îäí³é àáî äâîõ ïîâåõíÿõ ÿêîãî ðîç-
òàøîâàí³ ëèñòêè ñ³ðî¿ ðå÷îâèíè. Äðóãèé – äèõîòîì³÷íèé, õàðàêòåðíèé äëÿ IV-¿ ã³ëêè (÷àñòî÷êà Culmen). Ã³ëêà 
ïîñë³äîâíî ä³ëèòüñÿ íà äâ³ ã³ëêè ïåðøîãî, ïîò³ì äðóãîãî, òðåòüîãî, à ³íîä³ ³ ÷åòâåðòîãî ïîðÿäê³â. Ïðè öüîìó 
ïîñò³éíèìè º ò³ëüêè âåðõíÿ ³ íèæíÿ ã³ëêè ïåðøîãî ïîðÿäêó. ¯õ äî÷³ðí³ ã³ëêè ìîæóòü áóòè â³äñóòí³, çàê³í÷óâà-
òèñü âåðõ³âêîþ íà â³ëüí³é ïîâåðõí³, àáî ä³ëèòèñü íà äî÷³ðí³ ã³ëêè íàñòóïíîãî ïîðÿäêó. Òðåò³é – Y-ïîä³áíèé, 
õàðàêòåðíèé äëÿ V-¿, VI-¿ ³ VII-¿ ã³ëîê (íåîöåðåáåëÿðíèõ ÷àñòî÷îê ÷åðâ’ÿêà, à òàêîæ ÷àñòî÷îê pyramis è uvula). 
Ñòîâáóð ðîçä³ëÿºòüñÿ íà äâ³ ïîñò³éí³ ã³ëêè – âåðõíþ ³ íèæíþ, ÿê³ â³ääàþòü îäíó àáî äâ³ äî÷³ðí³ ã³ëêè â ñòîðîíó 
â³ëüíî¿ ïîâåðõí³ â ïðîñòîð³ ì³æ íèìè. Â³äì³ííîñò³ â ê³ëüêîñò³ ³ ðîçòàøóâàíí³ ñåðåäí³õ ã³ëîê âèçíà÷àþòü âàð³àíò 
áóäîâè ÷àñòî÷êè. 

Òðè òèïè ðîçãàëóæåííÿ â³äïîâ³äàþòü ô³ëîãåíåòè÷íî ð³çíèì â³ää³ëàì ÷åðâ’ÿêà. Ïåðøèé òèï õàðàêòåðíèé 
äëÿ àðõ³öåðåáåëëþìà ³ ïåðøèõ òðüîõ ÷àñòî÷îê âåðõíüîãî ïàëåîöåðåáåëëþìà, äðóãèé õàðàêòåðíèé äëÿ ÷åò-
âåðòî¿ ³ ï’ÿòî¿ ÷àñòî÷îê âåðõíüîãî ïàëåîöåðåáåëëþìà, òðåò³é – äëÿ ÷àñòî÷îê íåîöåðåáåëëþìà ³ íèæíüîãî ïà-
ëåîöåðåáåëëþìà. Ìîæëèâî, äàí³ îñîáëèâîñò³ ðîçãàëóæåííÿ º ÷àñòèíîþ â³äì³ííîñòåé áóäîâè ô³ëîãåíåòè÷íî 
ð³çíèõ â³ää³ë³â ÷åðâ’ÿêà, ìàþòü ð³çíèé ô³ëîãåíåòè÷íèé â³ê ³ â³äîáðàæóþòü åâîëþö³þ ìîçî÷êà. 

Êëþ÷îâ³ ñëîâà: ëþäèíà, ìîçî÷îê, «äåðåâî æèòòÿ», ô³ëîãåíåç, ³íäèâ³äóàëüíà ì³íëèâ³ñòü. 
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ÂÀÐÈÀÍÒÛ ÑÒÐÎÅÍÈß ÂÅÒÂÅÉ ÁÅËÎÃÎ ÂÅÙÅÑÒÂÀ ×ÅÐÂß ÌÎÇÆÅ×ÊÀ ×ÅËÎÂÅÊÀ
Ñòåïàíåíêî À. Þ., Ìàðüåíêî Í. È. 
Ðåçþìå. Ïî îñîáåííîñòÿì âåòâëåíèÿ âñå âåòâè ÷åðâÿ ìîçæå÷êà ÷åëîâåêà ìîæíî ðàçäåëèòü íà òðè 

òèïà. Ïåðâûé – ïðîñòîé, õàðàêòåðåí äëÿ I-é, II-é, III-é, VIII-é âåòâåé (äîëüêè lingula, LC-I, LC-II, nodulus). 
Òàêèå âåòâè ñîñòîÿò èç íåðàçâåòâëåííîãî ãëàâíîãî ñòâîëà áåëîãî âåùåñòâà, íà îäíîé èëè äâóõ ïîâåðõíîñ-
òÿõ êîòîðîãî ðàñïîëîæåíû ëèñòêè ñåðîãî âåùåñòâà. Âòîðîé – äèõîòîìè÷åñêèé, õàðàêòåðåí äëÿ IV-é âåòâè 
(äîëüêà Culmen). Âåòâü ïîñëåäîâàòåëüíî äåëèòñÿ íà äâå âåòâè ïåðâîãî, çàòåì âòîðîãî, òðåòüåãî, à èíîãäà 
è ÷åòâåðòîãî ïîðÿäêà. Ïðè ýòîì ïîñòîÿííûìè ÿâëÿþòñÿ òîëüêî âåðõíÿÿ è íèæíÿÿ âåòâè ïåðâîãî ïîðÿäêà. 
Èõ äî÷åðíèå âåòâè ìîãóò îòñóòñòâîâàòü, çàêàí÷èâàòüñÿ âåðõóøêîé íà ñâîáîäíîé ïîâåðõíîñòè, èëè äåëèòü-
ñÿ íà äî÷åðíèå âåòâè ñëåäóþùåãî ïîðÿäêà. Òðåòèé – Y-îáðàçíûé, õàðàêòåðåí äëÿ V-é, VI-é è VII-é âåòâåé 
(íåîöåðåáåëëÿðíûõ äîëåê ÷åðâÿ, à òàêæå äîëåê pyramis è uvula). Ñòâîë ðàçäåëÿåòñÿ íà äâå ïîñòîÿííûå 
âåòâè – âåðõíþþ è íèæíþþ, êîòîðûå îòäàþò îäíó èëè äâå äî÷åðíèå âåòâè â ñòîðîíó ñâîáîäíîé ïîâåðõíîñòè 
â ïðîñòðàíñòâå ìåæäó íèìè. Ðàçëè÷èÿ â êîëè÷åñòâå è ðàñïîëîæåíèè ñðåäíèõ âåòâåé îïðåäåëÿþò âàðèàíò 
ñòðîåíèÿ äîëüêè. 

Òðè òèïà âåòâëåíèÿ ñîîòâåòñòâóþò ôèëîãåíåòè÷åñêè ðàçíûì îòäåëàì ÷åðâÿ. Ïåðâûé òèï õàðàêòåðåí äëÿ 
àðõèöåðåáåëëþìà è ïåðâûõ òðåõ äîëåê âåðõíåãî ïàëåîöåðåáåëëþìà, âòîðîé ïðèñóù ÷åòâåðòîé è ïÿòîé 
äîëüêàì âåðõíåãî ïàëåîöåðåáåëëþìà, òðåòèé – äîëüêàì íåîöåðåáåëëþìà è íèæíåãî ïàëåîöåðåáåëëþìà. 
Âîçìîæíî, äàííûå îñîáåííîñòè âåòâëåíèÿ ÿâëÿþòñÿ ÷àñòüþ ðàçëè÷èé ñòðîåíèÿ ôèëîãåíåòè÷åñêè ðàçíûõ 
îòäåëîâ ÷åðâÿ, èìåþò ðàçíûé ôèëîãåíåòè÷åñêèé âîçðàñò è îòðàæàþò ýâîëþöèþ ìîçæå÷êà. 

Êëþ÷åâûå ñëîâà: ÷åëîâåê, ìîçæå÷îê, «äðåâî æèçíè» ôèëîãåíåç, èíäèâèäóàëüíàÿ èçìåí÷èâîñòü. 
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The Varyants of White Matter Branches Structure of Human Cerebellar Vermis
Stepanenko A. Yu., Maryenko N. I. 
Abstract. Human cerebellum has three different phylogenetic zone: arhicerebellum, paleocerebellum and 

neocerebellum. Arhicerebellum consists of lobules X. Paleocerebellum consists of I, II, III, IV-V lobules (upper 
paleocerebellum) and VIII, IX lobules (lower paleocerebellum). Neocerebellum consists of lobules VI-VII. Each 
lobules has its own unique structure. Purpose – to establish the structural features and patterns of branching of the 
white matter branches of the human cerebellar vermis. SUBJECTS AND METHODS. The study was made at 230 
objects with age 20-99 years. The vermis was dissected along the central sagittal plane. Cerebellum sectional view 
for photographing and then analyzed the digitized image. 

From the central part of the white body of the cerebellar vermis depart eight branches. The first branch forms the 
first lobule, lingula. The second and third branches form lobulus centralis – lobules II-III. The fourth branch forms 
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lobules IV-V, culmen. The fifth branch forms neocerebellar lobule – declive, lobule VI, folium vermis, lobule VIIa and 
tuber vermis, lobule VII B, the sixth – lobule VIII, pyramis, seventh – uvula, lobule IX, the eighth – nodulus, lobule X. 

The first branch lie on the inner surface of the superior velum. In each fourth case, it then moves away from the 
velum and continues in a small independent lobule. The second and third branches have a similar structure. Their 
gray matter lie on the two surfaces – rostral and caudal, and on top. 

A fourth branch is divided into upper and lower primary branches. Each of them is then logically divided into two 
branches, the second, third and fourth order, superior and inferior too. The free surface is formed by the tops of the 
branches of different generations in various combinations. 

The fifth branch is divided into two or three branches of the first order – upper and lower – fixed and back – 
unstable. They are further divided into child branches of the second order. One of them is the continuation of the 
parent branch, the other moves backward. The end of three or four subsidiary branches of the second order form 
free surface. 

The sixth branch has two or three children superficial branches that extend downward. 
The seventh branch is divided into two main branches, upper and lower. From the main branches depart one or 

two medium-sized branches – the rostral (anterior) and caudal (posterior). Average branch may extend from the top 
and / or bottom of the main branches or places of their separation. 

Eighth branch lies on the lower sail (base). Then continues in the free part – a small branch. 
All lobules of the cerebellar vermis of human can be divided into three types according to the peculiarities of 

branching. The first type is simple includes I, II, III, VIII branches (lobules lingula, LC-I, LC-II, nodulus) This lobules 
are consist of non-branched white matter in one or both surfaces which is different number of folia of gray matter. 
The second type – dichotomous, includes IV branch (lobule Culmen). Branch of the white matter consistently 
dichotomous divide, forming a plurality of branches from the 1st to the 4th order. Only upper and lower branches (1st 
order) are permanent. Their secondary branches can be absent, end on visible surface of cerebellum or divide into 
secondary branches of next order. The third type – Y-like includes V, VI and VII branches (neocerebellar lobules of 
vermis and lobules pyramis and uvula). The main trunk of the white matter is divided into two main branches (upper 
and lower), which are divided into different number of secondary (middle) branches, number and location of which 
determines the variant of the lobule form. 

Three types of branching are corresponding to different phylogenetic parts of cerebellar vermis. First 
type is characteristic for arhicerebellum and first three lobules of the upper paleocerebellum. Second type is 
characteristic for VI and V lobules of upper paleocerebellum. Third type is characteristic for neocerebellum and 
lower paleocerebellum. 

Maybe, this peculiarities of branching are the part of the differences of structure of different phylogenetic 
parts of cerebellar vermis. Described types of lobules have different phylogenetic age and represent evolution of 
cerebellum. 

Keywords: human, cerebellum, “arbor vitae”, phylogenesis, individual variability. 
Ðåöåíçåíò – ïðîô. Êîñòèëåíêî Þ. Ï. 

Ñòàòòÿ íàä³éøëà 24. 08. 2014 ð. 


