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ÂÑÒÓÏ

²ñíóþòü äâ³ êîíöåïö³¿ ìîäèô³êóþ÷îãî ôàðìàêîëîã³÷íîãî âïëèâó íà ãîñòð³ 
òà õðîí³÷í³ íåâðîëîã³÷í³ ïîðóøåííÿ:

òà

1,2,4,5Ïðîòÿãîì áàãàòüîõ ðîê³â íåéðîïðîòåêòîðí³ ñòðàòåã³¿ áåçïåðåðâíî 
âèâ÷àëèñÿ ó äîñë³äíèöüêèõ ëàáîðàòîð³ÿõ òà êë³í³÷í³é ïðàêòèö³.  

3,8Íàðàç³ ç’ÿâëÿºòüñÿ âñå á³ëüøå äîêàç³â òîãî, ùî ó òàêîìó íàäñêëàäíîìó 
ñåðåäîâèù³, ÿêèì º öåíòðàëüíà íåðâîâà ñèñòåìà, áëîêóâàííÿ îäíîãî 
êîíêðåòíîãî ïàòîô³ç³îëîã³÷íîãî ìåõàí³çìó, íàïðèêëàä, ãëóòàìàòíî¿ 
öèòîòîêñè÷íîñò³ (ÿêà ïðèçâîäèòü äî çàãèáåë³ êë³òèí), íåäîñòàòíüî äëÿ 
çàõèñòó íåðâîâî¿ òêàíèíè.

6Àëüòåðíàòèâíèé òåðàïåâòè÷íèé ï³äõ³ä ïðîïîíóº âèêîðèñòîâóâàòè ïðåïàðàòè 
êîìïëåêñíî¿ ä³¿, ÿê³ º îäíî÷àñíî ³ íåéðîïðîòåêòîðàìè, ³ ñòèìóëÿòîðàìè 
íåéðîðåãåíåðàö³¿. Á³ëüøå òîãî, äëÿ á³ëüø áåçïå÷íîãî ë³êóâàííÿ òàê³ 
ìóëüòèìîäàëüí³ ïðåïàðàòè çäàòí³ âèêîðèñòîâóâàòè ïðèðîäí³ çàõèñí³ ìåõàí³çìè, 
ÿê³ àêòèâ³çóþòüñÿ â óðàæåíèõ òêàíèíàõ. Ö³ åâîëþö³éíî âäîñêîíàëåí³ ìåõàí³çìè 
ñïðèÿþòü ñòðóêòóðíî-ôóíêö³îíàëüíîìó â³äíîâëåííþ ï³ñëÿ ïîøêîäæåííÿ. 
7,8Ïîä³áí³ñòü ì³æ çàõèñíèìè ìåõàí³çìàìè ëþäèíè ³ òâàðèíè ìîæå ñòàòè 
íàä³éíèì ï³ä´ðóíòÿì äëÿ ïîäàëüøî¿ ðîçðîáêè íîâèõ ìåäè÷íèõ ïðåïàðàò³â. 
Ñòèìóëÿö³ÿ ïðîöåñ³â ïðèðîäíîãî â³äíîâëåííÿ çä³áíà ïîêðàùèòè êë³í³÷í³ 
ðåçóëüòàòè áåç çíà÷íèõ ïîá³÷íèõ åôåêò³â (ìàë. 1).

Íåéðîïðîòåêö³ÿ: ïðèãí³÷åííÿ ïàòîô³ç³îëîã³÷íèõ ìåõàí³çì³â,  
ùî ïðèçâîäÿòü äî íåïðÿìèõ óðàæåíü ÖÍÑ

Íåéðîðåãåíåðàö³ÿ: ñòèìóëÿö³ÿ ïðèðîäíîãî ñàìîâ³äíîâëåííÿ íåðâîâî¿ 
òêàíèíè



�

Ìàë. 1. �Åíäîãåííà çàõèñíà àêòèâí³ñòü (ÅÇÀ) ÿê ìåòà ë³êóâàííÿ äåìåíö³¿. 
Ôàðìàêîëîã³÷íà ñòèìóëÿö³ÿ ÅÇÀ ïðèçâîäèòü äî â³äïîâ³äíî¿/áåçïå÷íî¿ 
íåéðîïðîòåêö³¿ òà ðåïàðàö³¿ óðàæåíîãî ìîçêó.

ÑÒÐÀÒÅÃ²¯  
ÌÓËÜÒÈÌÅÄ²ÉÍÎ¯ 

ÒÅÐÀÏ²¯

ÏÎÊÐÀÙÅÍÍß  
ÊË²Í²×Í²ÈÕ  
ÐÅÇÓËÜÒÀÒ²Â

ÁÅÇÏÅ×ÍÎ/ 
ÁÅÇ ÇÍÀ×ÍÈÕ  

ÏÎÁ²×ÍÈÕ ÅÔÅÊÒ²Â

ÑÏÅÖÈÔ²×ÍÀ  
ÍÅÉÐÎÏÐÎÒÅÊÖ²ß

ÏÎÑÈËÅÍÍß  
ÏÐÎÖÅÑ²Â  

ÏÐÈÐÎÄÍÎÃÎ  
Â²ÄÍÎÂËÅÍÍß
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9Öåðåáðîë³çèí º íåéðîòðîô³÷íèì ïðåïàðàòîì ìóëüòèìîäàëüíî¿ ä³¿, ÿêèé 
äîâ³â ñâî¿ íåéðîïðîòåêòîðí³ òà íåéðîðåãåíåðàòèâí³ âëàñòèâîñò³ çà ðåçóëü-
òàòàìè äîñë³äæåíü ð³çíèõ íåâðîëîã³÷íèõ çàõâîðþâàíü. Âèÿâëåíî, ùî â³í ä³º 
÷åðåç ïîñèëåííÿ åíäîãåííî¿ çàõèñíî¿ àêòèâíîñò³ ÖÍÑ. Íàðàç³ ïðîâîäèòüñÿ 
âèâ÷åííÿ Öåðåáðîë³çèíó â ðàìêàõ ìàñøòàáíèõ ì³æíàðîäíèõ áàãàòîöåíòðî-
âèõ ðàíäîì³çîâàíèõ êë³í³÷íèõ äîñë³äæåíü çà îñíîâíèìè íåâðîëîã³÷íèìè 
ïîêàçàííÿìè (³íñóëüò, ÷åðåïíî-ìîçêîâà òðàâìà òà äåìåíö³ÿ). Çàçíà÷åíå 
âèâ÷åííÿ ñïðèÿòèìå ïîøóêó â³äïîâ³äåé íà íàäçâè÷àéíî âàæëèâ³, àëå äîñ³ 
íå âèð³øåí³ ïèòàííÿ ùîäî íàéá³ëüø åôåêòèâíîãî ë³êóâàííÿ ³ç âèêîðèñòàí-
íÿì öüîãî íåéðîòðîô³÷íîãî çàñîáó.

Öÿ ìîíîãðàô³ÿ íàäàº íàóêîâå òà ïðàêòè÷íå êë³í³÷íå îá´ðóíòóâàííÿ 
íåéðîòðîô³÷íîãî ë³êóâàííÿ ð³çíèõ ôîðì ïîðóøåííÿ êîãí³òèâíèõ ôóíêö³é 
òà äåìåíö³¿ ³ç çàñòîñóâàííÿì Öåðåáðîë³çèíó. Îñíîâí³ äàí³, ùî ïðåäñòàâëåí³, 
íàäàþòü çìîãó îçíàéîìèòèñÿ ³ç íàÿâíèì êë³í³÷íèìè äîêàçàìè òà äîñâ³äîì 
ë³êóâàííÿ çà äîïîìîãîþ Öåðåáðîë³çèíó.

1.   �Auriel E., Bronstein N.M., Neuroprotection in acute ischemic stroke – current status, Brain Recovery Review Series,  
J. Cell. Mol. Med. 2010;Vol14;No9:2200–2202

2.   �Bà..hr M., Neuroprotection, John Wiley & Sons 2006

3.   �Labiche L.A. and Grotta J.C., Clinical Trials For Cytoprotection In Stroke, NeuroRx®: The Journal of the American Society 
for Experimental NeuroTherapeutics

4.   �Gould T.W. and Oppenheim R.W., Motor Neuron Trophic Factors: Therapeutic Use in ALS?, Brain Res Rev 2011;June24; 
67(1–2):1–39

5.   �Rubinsztein D.C., The roles of intracellular protein-degradation pathways in neurodegeneration, Nature 2006; 443(7113): 
780–786

6.   �Chopp M. and Li Y., Stimulation of Plasticity and Functional Recovery After Stroke – Cell-based and Pharmacological 
Therapy, European Neurological Review, 2011;6(2):97–100

7.   �Liu X.D., Liu P.C., Santoro N., Thiele D.J., Conservation of a stress response: human heat shock transcription factors 
functionally substitute for yeast HSF, EmBO J. 1997;Nov3;16(21):6466–77

8.   �Holmes D., Size isn’t everything, comparatively speaking, Lancet Neurology, 2012;Vol11:844–845

9.   �Bornstein N., Poon W.S., Allegri R.F., Guekht A., Masliah E., Díez-Tejedor E., Thome J., Doppler E., Cerebrolysin: a review 
of a neurotrophic treatment strategy in acute and chronic neurological disorders, Drugs of Today 2012, 48(Supplement 
A):43–61
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ÊË²Í²×ÍÅ ÇÍÀ×ÅÍÍß ÍÅÉÐÎÒÐÎÔ²Í²Â 

1Íåéðîòðîô³íè ââàæàþòüñÿ âàæëèâîþ ñêëàäîâîþ â ïðîöåñ³ ðîçðîáêè ñòðà-
òåã³é ìóëüòèìîäàëüíîãî ë³êóâàííÿ íåðâîâèõ çàõâîðþâàíü, òàêèõ ÿê ³íñóëüò, 
÷åðåïíî-ìîçêîâ³ òðàâìè òà ð³çí³ ôîðìè íåéðîäåãåíåðàö³¿. Öåðåáðîë³çèí – 
ðåöåïòóðíèé ë³êàðñüêèé çàñ³á, ùî º êîìïëåêñîì î÷èùåíèõ íèçüêîìîëåêó-
ëÿðíèõ ïåïòèä³â, îòðèìàíèõ ç ìîçêîâî¿ ðå÷îâèíè. Öåðåáðîë³çèí ïðèñóòí³é 
â êë³í³÷í³é ïðàêòèö³ á³ëüø í³æ 50 êðà¿í ñâ³òó.

Äëÿ òîãî, ùîá çðîçóì³òè ïðèíöèï ä³¿ Öåðåáðîë³çèíó, ñïåðøó íåîáõ³äíî 
îêðåñëèòè çíà÷åííÿ íåéðîòðîô³í³â äëÿ íåðâîâî¿ ñèñòåìè. 2,3,4,5Íàóêî-
â³ äæåðåëà ì³ñòÿòü äîêëàäíó ³íôîðìàö³þ ùîäî ôóíêö³é íåéðîòðîô³í³â 
ó íåéðîá³îëîã³¿ òà ðîë³, ÿêó âîíè â³ä³ãðàþòü â ïðîöåñ³ ë³êóâàííÿ ð³çíèõ 
õâîðîá. Â ö³é ìîíîãðàô³¿ áóäå çàçíà÷åíî ò³ëüêè íàéâàæëèâ³ø³ òà êë³í³÷íî 
ðåëåâàíòí³ âëàñòèâîñò³ íåéðîòðîô³í³â ó íåâðîëîã³÷í³é ïðàêòèö³.

Íåéðîòðîô³íè, àáî íåéðîòðîô³÷í³ ôàêòîðè (ÍÒÔ) – ñèãíàëüí³ ìîëåêóëè, 
ÿê³ º ÷àñòèíîþ ôóíäàìåíòàëüíèõ á³îëîã³÷íèõ ïðîöåñ³â, ùî ðåãóëþ-
þòü ðîçâèòîê òà íàëåæíå ôóíêö³îíóâàííÿ öåíòðàëüíî¿ òà ïåðèôåðè÷íî¿ 
íåðâîâî¿ ñèñòåìè (ìàë. 1). Âîíè íàëåæàòü äî ôàêòîð³â ðîñòó – åíäîãå-
íèõ á³ëê³â, ùî ïåðåíîñÿòü ñèãíàëè ð³çíèì òèïàì íåðâîâèõ êë³òèí, âïëè-
âàþ÷è íà ¿õí³é ð³ñò, ç’ºäíóâàííÿ, ì³ãðàö³þ, äèôåðåíö³àö³þ òà âèæèâàííÿ.  
Ó çàðîäêîâèé ïåð³îä ìàéæå ïîëîâèíà ïîñòì³òîòè÷íèõ íåéðîí³â, ùî ðîçâè-
âàþòüñÿ, ãèíóòü ó ìîðôîëîã³÷íîìó ïðîöåñ³ àïîïòîçó. Ðåøòà êë³òèí, òîáòî 
çð³ë³ íåéðîíè, âèæèâàþòü çàâäÿêè âïëèâó íåéðîòðîô³í³â. Ðåãóëüîâàíå 
óòâîðåííÿ òà âèâ³ëüíåííÿ íåéðîòðîô³í³â çàáåçïå÷óº âèêîíàííÿ ïðîãðàìè 
ðîçâèòêó òà â³äíîâëåííÿ íåðâîâî¿ ñèñòåìè. Çîêðåìà, íåéðîòðîô³íè 
ñòèìóëþþòü ñèíàïòîïëàñòè÷í³ñòü, êîíòðîëþþòü àïîïòîòè÷í³ ïðîöåñè â 
ÖÍÑ, êåðóþòü äèôåðåíö³àö³ºþ êë³òèí-ïîïåðåäíèê³â íåéðîí³â ó ïðîöåñ³ 
íåéðîãåíåçó, â òîìó ÷èñë³ ó ïîøêîäæåí³é íåðâîâ³é òêàíèí³.
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Ìàë. 1. Îñíîâí³ ôóíêö³¿ íåéðîòðîô³í³â ó íåðâîâ³é ñèñòåì³.

ÐÎÇÂÈÒÎÊ ÍÅÐÂÎÂÈÕ ÊË²ÒÈÍ
  �Ð³ñò
  �Äèôåðåíö³àö³ÿ
  �Ì³ãðàö³ÿ
  �Âèæèâàííÿ 

Ï²ÄÒÐÈÌÊÀ
  �Çàïðîãðàìîâàíà åêñïðåñ³ÿ ÄÍÊ
  �Çáåðåæåííÿ íàëåæíîãî ôåíîòèïó 
íåðâîâèõ êë³òèí, ùî óòâîðþþòüñÿ

ÇÀÕÈÑÍÀ ÐÅÀÊÖ²ß 
ÍÀ ÓØÊÎÄÆÅÍÍß

ÍÅÉÐÎÒÐÎÔ²ÍÈ

Õî÷à ïåðåâàæíà á³ëüø³ñòü íåéðîí³â ìîçêó óòâîðþºòüñÿ âíóòð³øíüîóòðîáíî, ÷àñòèíè 
çð³ëîãî ìîçêó (íàïðèêëàä, ãðàíóëÿðíà çîíà çóá÷àñòî¿ çâèâèíè ã³ïîêàìïà òà ñóáâåí-
òðèêóëÿðíà çîíà áîêîâèõ øëóíî÷ê³â ãîëîâíîãî ìîçêó (ìàë. 2) çáåð³ãàþòü çäàòí³ñòü 
âèðîùóâàòè íîâ³ íåéðîíè ç íåðâîâèõ ñòîâáóðîâèõ êë³òèí. Öåé ïðîöåñ, â³äîìèé ÿê 
íåéðîãåíåç, ñòèìóëþºòüñÿ òà êîíòðîëþºòüñÿ íåéðîòðîô³íàìè, ÿê³, êåðóþ÷è åêñïðåñ³ºþ 
ãåí³â, çàáåçïå÷óþòü óòâîðåííÿ íîâèõ íåéðîí³â çà íàëåæíèì ôåíîòèïîì.



ƒ

Øëóíî÷êè 
(áëàêèòíèé) 

Áîêîâ³ 
øëóíî÷êè

Ð³âåíü çð³çó

Ïðîåêö³ÿ 
ôðîíòàëüíîãî 
çð³çó

Ïåðåäíÿ  
ïðîåêö³ÿ

Çîíà ñòîâáó
ðîâèõ êë³òèí 
(÷åðâîíèé)

Ñóáâåíòðèêóëÿðíà 
çîíà ñòîâáóðîâèõ 
êë³òèí (ÑÂÇ)(SVZ)

Ñóáãðàíóëÿðíà 
çîíà ñòîâáóðîâèõ 
êë³òèí (ÑÃÇ)(SGZ)

Ñóáâåíòðèêóëÿðíà 
çîíà ñòîâáóðîâèõ 
êë³òèí  (ÑÂÇ)(SVZ)

Çóá÷àñòà 
çâèâèíà

Áîêîâèé 
øëóíî÷îê

Ìàë. 2. Íåéðîãåíí³ çîíè ãîëîâíîãî ìîçêó äîðîñëî¿ ëþäèíè.

Ñóáãðàíóëÿðíà çîíà çóá÷àñòî¿ çâèâèíè (ã³ïîêàìïà)

Ñóáâåíòðèêóëÿðíà çîíà áîêîâèõ øëóíî÷ê³â ãîëîâíîãî ìîçêó
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²ñíóþòü ïåðåêîíëèâ³ äîêàçè ïðèíöèïîâîãî çíà÷åííÿ íåéðîòðîô³÷íèõ ôàêòîð³â ó 
ïðîöåñàõ âèæèâàííÿ òà â³äíîâëåííÿ íåéðîííèõ ìåðåæ ï³ñëÿ ãîñòðîãî àáî õðîí³÷íîãî 
óøêîäæåííÿ, êîëè ÍÒÔ çàïîá³ãàþòü ìàñèâíîìó àïîïòîçó íåéðîí³â. 6,7Ðåçóëüòàòè 
îñòàíí³õ äîñë³äæåíü äîâåëè, ùî íåéðîòðîô³íè º âàæëèâîþ ðåãóëþþ÷îþ ñêëàäîâîþ 
ñèñòåìè ïðèðîäíîãî åíäîãåííîãî çàõèñòó ÖÍÑ (ìàë. 3).

ÐÅÃÓËßÖ²ß ÐÎÇÂÈÒÊÓ
  �Àêòèâàö³ÿ ñèãíàëüíîãî 
øëÿõó ãåíà Shh

  �Åêñïðåñ³ÿ òðàíñêðèïö³éíèõ 
ôàêòîð³â êîìïëåêñó ãåí³â 
Gli 1

  �Åêñïðåñ³ÿ ãåí³â ðîçâèòêó

Ï²ÄÒÐÈÌÊÀ
  �Çàïðîãðàìîâàíà 
åêñïðåñ³ÿ ÄÍÊ

  �Çáåðåæåííÿ 
íàëåæíîãî 
ôåíîòèïó

  �Âèæèâàííÿ 
íåðâîâèõ êë³òèí

ÍÅÉÐÎÏÐÎÒÅÊÖ²ß òà  
ÍÅÉÐÎÐÅÃÅÍÅÐÀÖ²ß

  �Êîíòðîëü àïîïòîçó
  �Íåéðîãåíåç
  �Îë³ãîäåíäðîãåíåç
  �Àíã³îãåíåç
  �Ñèíàïòè÷íàÿ ïëàñòè÷í³ñòü
  �Ðåìîäåë³íã 
íåéðîâàñêóëÿö³éíî¿ 
îäèíèö³

ÍÅÉÐÎÒÐÎÔ²ÍÈ

Â²ÄÍÎÂËÅÍÍß

ÏÎØÊÎÄÆÅÍÍß

Ìàë. 3. Íåéðîòðîô³÷íà ðåãóëÿö³ÿ ïðîöåñ³â íåéðîðåãåíåðàö³¿.
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7Öÿ çàõèñíà ä³ÿ âèÿâëÿºòüñÿ âàæëèâîþ ñêëàäîâîþ ñàìîâ³äíîâëåííÿ, íàïðèêëàä, 
ó ïàö³ºíò³â ç ³íñóëüòîì. 7,8,9Ï³ñëÿ ³øåì³÷íîãî óðàæåííÿ àêòèâóºòüñÿ ñïåöèô³÷íèé 
êîìïëåêñ ãåí³â. Á³ëüø³ñòü öèõ ãåí³â ïîâ’ÿçàíà ³ç ïðîöåñàìè ðîçâèòêó ÖÍÑ, ùî ðåãó-
ëþþòüñÿ íåéðîòðîô³íàìè. Ìîäóëþþ÷èì ìåõàí³çìîì òàêîãî ðîçâèòêó º ñèãíàëüíèé 
øëÿõ ãåíà Sonic Hedgehog (Shh). Íåéðîô³ç³îëîã³÷íà àêòèâí³ñòü ÖÍÑ ñòèìóëþºòüñÿ 
ÍÒÔ òà ³íøèìè ñèãíàëüíèìè ìîëåêóëàìè. 10,11,12Äåô³öèò ñèíòåçó ÍÒÔ (íàïðèêëàä, ïðè 
íåéðîäåãåíåðàòèâíèõ çàõâîðþâàííÿõ), ïðèçâîäèòü äî ôîðìóâàííÿ ïîðî÷íîãî êîëà è 
ïðîãðåñóþ÷îãî íåéðîíàëüíîãî óøêîäæåííÿ. 5,8,11Òîìó ñòðàòåã³¿, ñïðÿìîâàí³ íà íîðìà-
ë³çàö³þ ñèíòåçó åíäîãåííèõ íåéðîòðîô³÷íèõ ôàêòîð³â, ââàæàþòüñÿ îñîáëèâî ïåðñïåê-
òèâíèìè â ë³êóâàííÿ ñêëàäíèõ íåâðîëîã³÷íèõ çàõâîðþâàíü (ìàë. 4). 

Ïîðóøåííÿ 
ïðîöåñ³â 
â³äíîâëåííÿ

Ìàñèâíèé 
íåêîíòðîëüîâàíèé 
àïîïòîç

Ïîøêîäæåííÿ 
ìîçêó àáî 
äåãåíåðàö³ÿ

Ðåìîäåë³íã 
íåéðîâàñ
êóëÿðíî¿ 
îäèíèö³

Ëîêàëüíèé 
äåô³öèò ÍÒÔ

Ñòèìóëÿö³ÿ 
ïðîöåñ³â 
â³äíîâëåííÿ

Êîíòðîëü 
àïîïòîçó

Ìàë. 4. �Íåéðîòðîô³÷íà òåðàï³ÿ çàïîá³ãàº ëîêàëüí³é íåäîñòàòíîñò³ åíäîãåííèõ 
íåéðîòðîô³í³â, ìîäóëþº àïîïòîç, ñòèìóëþº ïðîöåñè â³äíîâëåííÿ.  

Íåéðîòðîô³÷íå 
ë³êóâàííÿ
































































































































