
ÌÎÐÔÎËÎÃ²ß

Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2011 – Âèï.2, Ò. 2 191

Ñïèñîê ëèòåðàòóðû
1. Ãðèãîðåíêî Ä. Å. Ñòðóêòóðíî-ôóíêöèîíàëüíàÿ îðãàíèçàöèÿ ëèìôîèäíîé òêàíè ñåëåçåíêè ïîñëå âîçäåéñòâèÿ ãèïåðãðàâèòàöèè / Ä. Å. 

Ãðèãîðåíêî, È. Á. Êðàñíîâ, Ì. Ð. Ñàïèí // Ìîðôîëîãèÿ. – 2003. – Ò. 123, ¹ 3. – Ñ. 60–64.
2. Ãðèãîðåíêî Ä. Å. Ëèìôîèäíàÿ òêàíü ñåëåçåíêè êðûñ â îòäàëåííûé ïåðèîä ïîñëå äåéñòâèÿ ãèïåðãðàâèòàöèè / Ä. Å. Ãðèãîðåíêî, È. Á. 

Êðàñíîâ, Ì. Ð. Ñàïèí // Âåñòí. íîâ. ìåäèö. òåõíîëîãèé. – 2004. – Ò. 11, ¹ 1–2. – Ñ. 21–22.
3. Êóç³â Î. ª. Ìîðôîëîã³ÿ ë³ìôî¿äíèõ îðãàí³â â óìîâàõ ïîâíîãî ãîëîäó / Î. ª. Êóç³â – Òåðíîï³ëü, 1997. – 174 ñ.
4. Ìîðôîôóíêö³îíàëüíà õàðàêòåðèñòèêà ñâ³òëèõ öåíòð³â ë³ìôî¿äíèõ âóçëèê³â á³ëî¿ ïóëüïè ñåëåç³íêè ùóð³â-ñàìö³â ð³çíèõ â³êîâèõ ãðóï ó 

íîðì³ / Ì. Þ. Êî÷ìàðü, À. Î. Ãåðáóò, Â. É. Ïàëàïà [òà ³í.] // Â³ñíèê ìîðôîëîã³¿. – 2010. – Ò. 16, ¹ 2. – Ñ. 297–300.
5. Ïàùåíêî Ï. Ñ. Èçìåíåíèÿ ñòðóêòóðû ïîäæåëóäî÷íîé æåëåçû ïîñëå âîçäåéñòâèÿ íà îðãàíèçì ãðàâèòàöèîííûõ ïåðåãðóçîê / Ï. Ñ. Ïà-

ùåíêî, È. Â. Çàõàðîâà // Ìîðôîëîãèÿ. – 2006. – Ò. 129, ¹ 1. – Ñ. 62–67.
6. Ïîíîìàðåíêî Â. À. Ëåêöèè: ìåäèêî-ïñèõîëîãè÷åñêèå ïðîáëåìû äåÿòåëüíîñòè ë¸ò÷èêà â âûñîêîìàíåâðåííîì ïîë¸òå / Â. À. Ïîíîìà-

ðåíêî // Àâèàêîñìè÷åñêàÿ è ýêîëîãè÷åñêàÿ ìåäèöèíà. – 2001. – Ò. 35, ¹ 2. – Ñ. 22–26.
7. Cesta M. F. Normal structure, function and histology of the spleen / M. F. Cesta // Toxicologic Pathology. – 2006, ¹ 34. – P. 455–465.

ÓÄÊ 576.3/7:591.441:599.323.41:533.6.013.8
ÌÎÐÔÎÔÓÍÊÖÈÎÍÀËÜÍÛÅ ÎÑÎÁÅÍÍÎÑÒÈ ÑÅËÅÇÅÍÊÈ ÍÅÏÎËÎÂÎÇÐÅËÛÕ ÊÐÛÑ ËÈÍÈÈ ÂÈÑÒÀÐ ÏÐÈ 

ÏÎÂÒÎÐßÞÙÅÌÑß ÃÈÏÅÐÃÐÀÂÈÒÀÖÈÎÍÍÎÌ ÂÎÇÄÅÉÑÒÂÈÈ
Ìîðîç Ã.À., Êðèâåíöîâ Ì.À. 
Ðåçþìå. Èç ó÷åíû ìîðôîôóíêöèîíàëüíûå îñîáåííîñòè ñåëåçåíêè íåïîëîâîçðåëûõ êðûñ-ñàìöîâ ëèíèè Âèñòàð, 

êîòîðûõ åæåäíåâíî (10, 30 è 45 äíåé) ïîäâåðãàëè 10 ìèí. âîçäåéñòâèþ ãðàâèòàöèîííûõ ïåðåãðóçîê (9g). Óñòàíîâëåíî, 
÷òî ïðè 10 äíåâíîì âîçäåéñòâèè íà ôîíå ìèãðàöèîííûõ ñäâèãîâ íàáëþäàåòñÿ óìåðåííîå ñíèæåíèå ëèìôîïîýòè÷åñêîé 
ôóíêöèè ñåëåçåíêè. Ïîÿâëåíèå óçåëêîâ áåç ÃÖ, óìåíüøåíèå ðàçìåðîâ ëèìôîèäíûõ ñòðóêòóð ñ óïëîòíåíèåì 
ðàñïðåäåëåíèÿ â íèõ êëåòîê, ïðåæäå âñåãî, çà ñ÷åò óâåëè÷åíèÿ ÷èñëà ÌË, íà ôîíå ðåçêî âîçðîñøåé ïðîëèôåðàöèè êëåòîê 
â ÃÖ, ãîâîðèò îá àêòèâàöèè ëèìôîïîýçà, è ÿâëÿåòñÿ ïðîÿâëåíèåì ðàçâèâàþùèõñÿ êîìïåíñàòîðíî-ïðèñïîñîáèòåëüíûõ 
ïðîöåññîâ â ëèìôîèäíîé òêàíè ñåëåçåíêè â îòâåò íà óâåëè÷åíèå êðàòíîñòè (30 äíåé) ãèïåðãðàâèòàöèîííûõ âîçäåéñòâèé. 
Ïðè 45 äíåâíîì äåéñòâèè ïåðåãðóçîê â ñåëåçåíêå êðûñ íàáëþäàåòñÿ ñîêðàùåíèå ïëîùàäè Ò-çàâèñèìûõ çîí áåëîé ïóëüïû 
è óìåíüøåíèå ñîäåðæàíèÿ â íèõ ÌË. Îäíàêî ïðè ýòîì îòìå÷àåòñÿ àêòèâàöèÿ ñòðóêòóð, îòâåòñòâåííûõ çà ãóìîðàëüíîå 
çâåíî èììóíèòåòà (ðàñøèðåíèå Â-çàâèñèìûõ çîí è óñèëåíèå â íèõ áëàñòòðàíñôîðìàöèè). Íà ýòîì ôîíå ïðîèñõîäèò 
ñòèõàíèå äåñòðóêòèâíûõ ïðîöåññîâ, ÷òî îáúÿñíÿåòñÿ ðàçâèòèåì ñòîéêèõ àäàïòàöèîííûõ ïðîöåññîâ â îðãàíå. 

Êëþ÷åâûå ñëîâà: ìîðôîëîãèÿ ñåëåçåíêè, êðûñà, ãèïåðãðàâèòàöèÿ.
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Ã²ÏÅÐÃÐÀÂ²ÒÀÖ²ÉÍ²É Ä²¯, ÙÎ ÏÎÂÒÎÐÞªÒÜÑß
Ìîðîç Ã.Î., Êð³âåíöîâ Ì.À. 
Ðåçþìå. Âèâ÷åí³ ìîðôîôóíêö³îíàëüí³ îñîáëèâîñò³ ñåëåç³íêè ñòàòåâîíåçð³ëèõ ùóð³â-ñàìö³â ë³í³¿ Â³ñòàð, ÿêèõ ùîäíÿ 

(10, 30 ³ 45 äí³â) ï³ääàâàëè 10 õâ. ä³¿ ãðàâ³òàö³éíèõ ïåðåâàíòàæåíü (9g). Âñòàíîâëåíî, ùî ïðè 10 äåíí³é ä³¿ íà òë³ ì³ãðàö³éíèõ 
çðóøåíü ñïîñòåð³ãàºòüñÿ ïîì³ðíå çíèæåííÿ ë³ìôîïîåòè÷íî¿ ôóíêö³¿ ñåëåç³íêè. Ïîÿâà âóçëèê³â áåç ÃÖ, çìåíøåííÿ ðîçì³ð³â 
ë³ìôî¿äíèõ ñòðóêòóð ç óù³ëüíåííÿì ðîçïîä³ëó â íèõ êë³òèí, ïåðø çà âñå, çà ðàõóíîê çá³ëüøåííÿ ÷èñëà ÌË, íà òë³ ð³çêî çá³ëü-
øåíî¿ ïðîë³ôåðàö³¿ êë³òèí â ÃÖ, ãîâîðèòü ïðî àêòèâàö³þ ë³ìôîïîåçó, ³ º ïðîÿâîì êîìïåíñàòîðíî-ïðèñòîñîâíèõ ïðîöåñ³â, ùî 
ðîçâèâàþòüñÿ, â ë³ìôî¿äí³é òêàíèí³ ñåëåç³íêè ó â³äïîâ³äü íà çá³ëüøåííÿ êðàòíîñò³ (30 äí³â) ã³ïåðãðàâ³òàö³éíèõ âïëèâ³â. Ïðè 
45 äåíí³é ä³¿ ïåðåâàíòàæåíü â ñåëåç³íö³ ùóð³â ñïîñòåð³ãàºòüñÿ çìåíøåííÿ ïëîù³ Ò-çàëåæíèõ çîí á³ëî¿ ïóëüïè ³ çìåíøåííÿ 
âì³ñòó â íèõ ÌË. Ïðîòå ïðè öüîìó âèÿâëÿºòüñÿ àêòèâàö³ÿ ñòðóêòóð, â³äïîâ³äàëüíèõ çà ãóìîðàëüíó ëàíêó ³ìóí³òåòó (ðîçøèðåí-
íÿ Â-çàëåæíèõ çîí ³ ïîñèëåííÿ â íèõ áëàñòòðàíñôîðìàö³¿). Íà öüîìó ôîí³ â³äáóâàºòüñÿ ñòèõàííÿ äåñòðóêòèâíèõ ïðîöåñ³â, 
ùî ïîÿñíþºòüñÿ ðîçâèòêîì ñò³éêèõ àäàïòàö³éíèõ ïðîöåñ³â â îðãàí³. 

Êëþ÷îâ³ ñëîâà: ìîðôîëîã³ÿ ñåëåç³íêè, ùóð, ã³ïåðãðàâ³òàö³ÿ.
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MORPHOFUNCTIONAL FEATURES OF SPLEEN OF IMMATURE WISTAR RATS EXPOSED TO REGULAR HYPERGRAVITY
Moroz G.A., Kriventsov M.A. 
Summary. Authors studied morphological characteristics of spleen of immature male Wistar rats, which, on a daily basis (for 

10, 30 and 45 days), were subjected to hypergravity (9g) with duration 10 min each.  After 10-day exposure, there was observed 
a moderate decrease of l y mphocytogenic function of the spleen with underlying shifts of migration.  The appearance of nodules 
without germinal centers, reducing the size of lymphoid structures with compact distribution of these cells, primarily through in-
creasing the number of small lymphocytes, with underlying of significantly increased cell proliferation at the germinal centers, give 
evidence of the activation of lymphocytogenic function. The same is a manifestation of developing compensatory-adaptive proc-
esses at the splenic lymphoid tissue in response to increase in multiplicity (30 days) of hypergravity influences.  After 45-day expo-
sure reduction of T- dependent areas of white pulp and decrease in small lymphocyte number were observed.  However, activation 
of structures responsible for humoral immunity (increasing of B-dependent areas and blast transformation enforcement) was 
notified. At the same time there was reducing of destructive processes, due to persistent development of adaptation processes.

Key words: spleen morphology, rat, hypergravity.
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ÑÓÁËÅÒÀËÜÍ²É ÄÅÃ²ÄÐÀÒÀÖ²¯
Ïðèêàðïàòñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Âàñèëÿ Ñòåôàíèêà (ì. ²âàíî-Ôðàíê³âñüê)

Çâ’ÿçîê ðîáîòè ç íàóêîâèìè òåìàìè ³ ïëàíàìè. 
Ðîáîòà º ÷àñòèíîþ íàóêîâî-äîñë³äíî¿ òåìè êàôåäðè àíà-
òîì³¿ òà ô³ç³îëîã³¿ ëþäèíè ³ òâàðèí “Ìîðôîôóíêö³îíàëüíà 
õàðàêòåðèñòèêà äåÿêèõ îðãàí³â òà ôóíêö³îíóþ÷èõ ñèñòåì 
â ïîñòíàòàëüíîìó ïåð³îä³ îíòîãåíåçó â íîðì³ ³ ïðè äåÿ-
êèõ ïàòîô³ç³îëîã³÷íèõ ïðîöåñàõ” (íîìåð äåðæ.ðåºñòðàö³¿ 
0109U001106).

Âñòóï. Âèâ÷åííÿ æèòòºä³ÿëüíîñò³ îðãàí³çìó â óìîâàõ 
äåô³öèòó âîäè ïðåäñòàâëÿº ïðàêòè÷íèé ³íòåðåñ äëÿ ðîç-
øèôðîâêè ïàòîãåíåòè÷íèõ ìåõàí³çì³â ³ êîðåêö³¿ ïàòîëîã³÷-
íèõ ñòàí³â, ùî âèíèêàþòü ïðè äåã³äðàòàö³¿.

Ó ë³òåðàòóð³ º äàí³ ïðî âïëèâ îáåçâîäíåííÿ íà ôóíê-
ö³þ ð³çíèõ îðãàí³â ³ ñèñòåì îðãàí³çìó [1,2,5,7]. Ïðîòå â 
öèõ ðîáîòàõ ïåðåâàæíà óâàãà íàäàâàëàñÿ âèâ÷åííþ çì³í 
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òêàíèííèõ ôîðìàö³é òà êë³òèííèõ ñóáïîïóëÿö³é. Ïðè öüîìó 
â³äñóòí³ ñïåö³àëüí³ ðîáîòè, ïðèñâÿ÷åí³ õàðàêòåðèñòèö³ 
ñóäèííîãî ðóñëà, îñîáëèâî ïåðåáóäîâè éîãî ì³êðîöèð-
êóëÿòîðíî¿ ëàíêè, â³äïîâ³äàëüíî¿ çà ðåãóëÿö³þ ð³äèííîãî 
áàëàíñó òêàíèí. Â ïîâ³äîìëåííÿõ Â.². Áóìåéñòåð [4] ³ Ë.ß. 
Ôåäîíþêà [10] ðîçãëÿäàþòüñÿ îêðåì³ àñïåêòè äèñòðîô³÷-
íîãî ³ äåãåíåðàòèâíîãî óðàæåííÿ ñóäèí ïðè äåã³äðàòàö³¿. 
ª çíà÷íà ê³ëüê³ñòü äîñë³äæåíü, ïðèñâÿ÷åíèõ çì³íàì êðîâ³ â 
óìîâàõ çíåâîäíåííÿ [8,9,11]. Îäíàê ðîáîòè ùîäî âèâ÷åí-
íÿ ñòàíó ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà (ÃÌÖÐ) ïðè äåã³-
äðàòàö³¿ îðãàí³çìó ìàëî÷èñëåíí³, ôðàãìåíòàðí³ ³ íå ì³ñòÿòü 
óçàãàëüíþþ÷î¿ õàðàêòåðècòèêè ïðîöåñ³â, ÿê³ ðîçâèâàþòüñÿ 
ó ïåðèôåð³éíîìó íåðâîâîìó àïàðàò³ ñêåëåòíèõ ì’ÿç³â çà 
òàêèõ óìîâ.

Ìåòà ðîáîòè – âèâ÷èòè ñòàí ÃÌÖÐ ³ ïåðèôåð³éíîãî 
íåðâîâîãî àïàðàòó ñêåëåòíèõ ì’ÿç³â ïðè çàãàëüí³é äåã³äðà-
òàö³¿ îðãàí³çìó â åêñïåðèìåíò³.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â ðîáîò³ ïðîâåäå-
íî âèâ÷åííÿ ïåðèôåð³éíîãî íåðâîâîãî àïàðàòó ïðÿìîãî 
ì’ÿçó ñòåãíà ³ éîãî ÃÌÖÐ ó 60 á³ëèõ áåçïîðîäíèõ ùóð³â 
îáîõ ñòàòåé, ìàñîþ 180-200 ã ïðè àë³ìåíòàðíîìó îáåç-
âîäíåíí³. Ùóðè çíàõîäèëèñÿ íà áåçâîä³é ä³ºò³ ïðîòÿãîì 14 
äí³â, õàð÷óâàëèñÿ ñóõèìè êîðìàìè. Ùîäíÿ âèçíà÷àëè ìàñó 
òâàðèí, ÷èñëî ñåðöåâèõ ñêîðî÷åíü, ÷èñëî äèõàëüíèõ ðóõ³â 
çà õâèëèíó, ðåêòàëüíó òåìïåðàòóðó ³ ãåìàòîêðèò. Ïðîâî-
äèëîñÿ ìîðôîëîã³÷íå âèâ÷åííÿ ÃÌÖÐ ñêåëåòíèõ ì’ÿç³â òà 
¿õ íåðâîâèõ çàê³í÷åíü. Äëÿ äîñë³äæåííÿ âèêîðèñòîâóâàëè 
íàñòóïí³ ìåòîäè: 1) òîíêî¿ ³í’ºêö³¿ ñóäèí õëîðîôîðìíî-
åô³ðíîþ ñóì³øøþ ïàðèçüêî¿ ñèíüî¿ ç íàñòóïíèì ïðîñâ³ò-
ëåííÿì ïðåïàðàò³â; 2) âèÿâëåííÿ íåðâîâèõ âîëîêîí çà 
Êóëü÷èöüêèì; 3) îäíî÷àñíîãî âèÿâëåííÿ íà òàíãåíö³àëü-
íîìó ïåðåð³ç³ ÌÂ íåðâîâèõ âîëîêîí ³ êðîâîíîñíèõ ñóäèí; 
4) ³ìïðåãíàö³þ àçîòíî-êèñëèì ñð³áëîì íåðâîâî-ì’ÿçîâèõ 
çàê³í÷åíü çà Á³ëüøîâñüêèì-Ãðîñ; 6) âèçíà÷åííÿ àêòèâíîñò³ 
ëóæíî¿ ôîñôàòàçè 7) åëåêòðîííî¿ ì³êðîñêîï³¿ ç âèçíà÷åí-
íÿì ïðîíèêëèâîñò³ ñóäèííî¿ ñò³íêè äëÿ íèçüêîãëîáóëÿðíèõ 
á³ëê³â ì³÷åíèõ êîëî¿äíèì çîëîòîì; 8) ìîðôîìåòðè÷íîãî, 
êîðåëÿö³éíîãî òà ³íôîðìàö³éíîãî àíàë³çó.

Òîòàëüí³ ôðàãìåíòè îáîëîíîê ïåðèôåðè÷íèõ íåðâ³â ³ìï-
ðåãíóâàëè àçîòíîêèñëèì ñð³áëîì ïî Â. Â. Êóïð³ÿíîâó (1965). 
Äëÿ ê³ëüê³ñíî¿ îö³íêè çì³í ïðîâîäèëàñÿ ìîðôîìåòð³ÿ âñ³õ 
ëàíîê ÃÌÖÐ. ×èñëî âèâ÷åíèõ ñóäèí êîæíî¿ ëàíêè äîñë³äæå-
íèõ îáîëîíîê ñêëàäàëî 100. Äëÿ ðîçøèôðîâêè äèíàì³êè ïå-
ðåêàë³áðîâóâàííÿ ñóäèí â ìåæàõ âàð³àö³éíèõ ðÿä³â âñ³õ ãðóï 
áóâ ïðîâåäåíèé ïðîïîðö³éíèé ïîä³ë ì³êðîñóäèí íà îêðåì³ 
êëàñè ç âèä³ëåííÿì çðîñòàþ÷èõ ïî àáñîëþòí³é âåëè÷èí³ ä³à-
ìåòð³â âåëèêèõ, ñåðåäí³õ ³ äð³áíèõ ãåìîñóäèí. Òâàðèí âèâî-
äèëè ç åêñïåðèìåíòó íà 3, 6, 9 ³ 14-ó äîáó çã³äíî “Ïðàâèë ïî-
âîäæåííÿ ç åêñïåðèìåíòàëüíèìè òâàðèíàìè” òà “Çàãàëüíèõ 
åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ”.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Âñòà-
íîâëåíî, ùî ïðè äåã³äðàòàö³¿ ç ïåðøîãî äíÿ äîñë³äó â³ä-
áóâàºòüñÿ äîñòîâ³ðíå çìåíøåííÿ ìàñè ò³ëà òâàðèí, ÿêå 
äî 14 äíÿ äîñÿãàº 55,0% â³ä ïî÷àòêîâèõ ïîêàçíèê³â. Ðåº-
ñòðóºòüñÿ äîñòîâ³ðíå çíèæåííÿ ðåêòàëüíî¿ òåìïåðàòóðè, 
ÿêå äî ê³íöÿ äîñë³äó çíèæóºòüñÿ íà 4,0% ó ïîð³âíÿíí³ ç 
êîíòðîëåì. ×àñòîòà äèõàííÿ äîñòîâ³ðíî çìåíøóºòüñÿ äî 
14 äíÿ íà 36,0% â³ä êîíòðîëüíèõ çíà÷åíü. Ç òðåòüîãî äíÿ 
åêñïåðèìåíòó âñòàíîâëåíî äîñòîâ³ðíå çá³ëüøåííÿ ÷èñëà 
ñåðöåâèõ ñêîðî÷åíü, ÿêå íà 14 äåíü ñòàíîâèòü 32,0% ïîð³â-
íÿíî ç êîíòðîëåì. Íà 33,0% (p<0,05) çá³ëüøóºòüñÿ òàêîæ 
ãåìàòîêðèò. Íàìè â³äì³÷åí³ çàãàëüí³ îçíàêè çì³íè àíã³î-
àðõ³òåêòîí³êè ³ êàë³áðó ñóäèí âíóòð³øíüîì’ÿçîâîãî êðîâî-
íîñíîãî ðóñëà, ÿê³ îáóìîâëåí³ 14 äîáîâîþ äåã³äðàòàö³ºþ. 
Ãîëîâíèìè îçíàêàìè òðàíñôîðìàö³¿ ÃÌÖÐ º òàê³: 1) çì³íè 
àðõ³òåêòîí³êè âíóòð³øíüîì’ÿçîâî¿ ì³êðîñóäèííî¿ ñ³òêè òà 
êðîâîíîñíîãî ðóñëà ÍÌÇ, ùî âèÿâëÿþòüñÿ â çìåíøåíí³ ¿õ 
ãóñòèíè, äåôîðìàö³¿ òà ïîðóøåíí³ ¿õ õàðàêòåðíî¿ àðõ³òåê-
òîí³êè; 2) çì³íè ñòðóêòóðè ñò³íêè ì³êðîãåìîñóäèí, ùî âè-
ÿâëÿþòüñÿ â íàðîñòàíí³ àðã³ðîô³ë³¿ êë³òèííèõ ³ âîëîêíèñòèõ 

åëåìåíò³â, äåôîðìàö³¿ ¿õ ñò³íîê; 3) çìåíøåííÿ ä³àìåòðó 
óñ³õ ëàíîê ÃÌÖÐ. Â àðòåð³îëàõ çìåíøåííÿ ä³àìåòðó ñêëà-
äàº 12,0%, â ïðåêàï³ëÿðàõ – 14,0%, êàï³ëÿðàõ – 52,0%, ïî-
ñòêàï³ëÿðàõ ³ âåíóëàõ – â³äïîâ³äíî 24,0% ³ 20,0% (p<0,05).

Òàêèì ÷èíîì, çàãàëüíîþ îçíàêîþ äëÿ âñ³õ äîñë³äæåíèõ 
îá’ºêò³â áóëî äîñòîâ³ðíå çìåíøåííÿ ä³àìåòð³â ì³êðîãåìî-
ñóäèí: ìàêñèìàëüíå – â ãåìîêàï³ëÿðí³é ëàíö³, âèðàæåíå – â 
ïîñòêàï³ëÿðí³é ³ âåíóëÿðí³é ëàíêàõ ³ ïîð³âíÿíî ìåíøå – â 
ðåçèñòèâíèõ ñóäèíàõ.

ßê îñîáëèâîñò³ çì³í âíóòð³øíüîì’ÿçîâèõ ì³êðîãåìî-
ñóäèí ìè âèä³ëÿºìî: 1) â³äì³ííîñò³ â êîìá³íàö³¿ ìîðôîëî-
ã³÷íèõ îçíàê ïåðåáóäîâè êðîâîíîñíîãî ðóñëà; 2) ê³ëüê³ñí³ 
â³äì³ííîñò³ ùîäî ä³àìåòðó ïðîñâ³òó ñóäèí. Íàéçíà÷í³øèìè 
áóëè çì³íè â ä³ëÿíö³ ëîêàë³çàö³¿ ÃÌÖÐ íåðâîâèõ çàê³í÷åíü. 
Õàðàêòåðíèìè äëÿ ñóäèí ðåçèñòèâíî¿ ëàíêè áóëè ìíîæèíí³ 
ñïàçìè àðòåð³îë, à òàêîæ êîíñòðèêö³ÿ ïðåêàï³ëÿðíèõ ñô³íê-
òåð³â. Íàñòóïí³ çà íèìè ãåìîêàï³ëÿðè áóëè ð³çêî çìåíøåí³ 
â ä³àìåòð³. Ó ðÿä³ âèïàäê³â â ïåòëÿõ ãåìîêàï³ëÿðíî¿ ñ³òêè âè-
ÿâëÿëèñÿ ëîêàëüí³ ãåìîððàã³¿.

Â ñêåëåòíèõ ì’ÿçàõ â³äì³÷åíå ð³çêå çìåíøåííÿ ä³àìå-
òðó ãåìîêàï³ëÿð³â (äî 64,0%). Âèÿâëÿþòüñÿ òàêîæ çì³íè 
êàë³áðó âñ³õ ñóäèí ³ç çðîñòàííÿì ÷àñòêè äð³áíèõ àðòåð³-
îë, ïðåêàï³ëÿð³â, ãåìîêàï³ëÿð³â, ïîñòêàï³ëÿð³â ³ âåíóë. Ïî 
õîäó ³íòåíñèâíî ³ìïðåãíîâàíèõ àðòåð³îë ñêåëåòíèõ ì’ÿç³â 
âèÿâëÿëèñÿ îáøèðí³ ä³ëÿíêè çâóæåííÿ ³ íåð³âíîì³ðíîãî 
ðîçøèðåííÿ. Ãåìîêàï³ëÿðè ³ ïîñòêàï³ëÿðí³ ì³êðîãåìîñó-
äèíè äåôîðìîâàí³ ³ çìåíøåí³ â ä³àìåòð³. Ñïîñòåð³ãàºòüñÿ 
³íòåíñèâíà àðã³ðîô³ë³ÿ ÿäåð ëàáðîöèò³â, ùî îòî÷óþòü äå-
ôîðìîâàí³ ãåìîêàï³ëÿðè. Ä³àìåòð îáì³ííèõ ì³êðîãåìîñó-
äèí ñêåëåòíèõ ì’ÿç³â çìåíøóºòüñÿ á³ëüøå, í³æ íà ïîëîâèíó 
(54,26%). Âñòàíîâëåíî íàðîñòàííÿ ÷àñòêè äð³áíèõ ñóäèí 
äî 75,0-80,0%. Çâåðòàº íà ñåáå óâàãó ìåíøà, í³æ â íåðâî-
âèõ çàê³í÷åííÿõ çì³íà ä³àìåòðó àðòåð³îë íà ôîí³ çíà÷íîãî 
çâóæåííÿ ñóäèí âåíîçíî¿ ëàíêè. Ïðè âèâ÷åíí³ ðîçïîä³ëó 
îñíîâíèõ ãðóï ì³êðîãåìîñóäèí ïî êëàñàõ òàêîæ âèÿâëåíî 
³ñòîòíå çðîñòàííÿ ÷èñëà äð³áíèõ ñóäèí, ïðîòå ìåíøå âè-
ðàæåíå, í³æ â íåðâîâèõ çàê³í÷åííÿõ.

Îñîáëèâ³ñòþ ðåàêö³¿ ì³êðîãåìîñóäèí åï³íåâðàëüíî¿ 
îáîëîíêè ì’ÿçîâèõ ã³ëîê ïåðèôåð³éíèõ íåðâ³â áóëà äåùî 
ìåíøà âèðàæåí³ñòü ìîðôîëîã³÷íèõ çì³í. Â ïîð³âíÿíí³ ç 
âíóòð³øíüîì’ÿîâèìè êðîâîíîñíèìè ñóäèíàìè ìåíøå 
çì³íþþòüñÿ ä³àìåòðè ïðèíîñíèõ ³ âèíîñíèõ ëàíîê ÃÌÖÐ, 
õî÷à çìåíøåííÿ ä³àìåòðó êàï³ëÿð³â çàëèøàºòüñÿ çíà÷íèì. 
Ðîçïîä³ë ãåìîñóäèí ïî êëàñàõ òàêîæ âèÿâèâ õàðàêòåðíå 
íàðîñòàííÿ ÷èñëà äð³áíèõ ñóäèí. Íà ³ìïðåãí³ðîâàííèõ 
ïðåïàðàòàõ ñïîñòåð³ãàºòüñÿ ñïàçì àðòåð³îë, äåôîðìàö³ÿ 
ïðåêàï³ëÿð³â ³ ïîñòêàï³ëÿð³â ç ïîÿâîþ àòèïîâî¿ çâèâèñ-
òîñò³. Êàï³ëÿðíà ñ³òêà ðîçð³äæåíà, âèÿâëÿºòüñÿ çíà÷íà 
ê³ëüê³ñòü ïëàçìàòè÷íèõ êàï³ëÿð³â, à òàêîæ âåëèêà ê³ëüê³ñòü 
àðòåð³îëî-âåíóëÿðíèõ àíàñòîìîç³â. Âèÿâëåíèé íå ò³ëüêè 
ïîð³âíÿíî ìåíøèé äåô³öèò ä³àìåòð³â ïðèâ³äíèõ ³ â³äâ³äíèõ 
ëàíîê, àëå é ìåíøèé ñòóï³íü çâóæåííÿ ä³àìåòðó êàï³ëÿð³â. 
Ïðîòå òåíäåíö³ÿ íàðîñòàííÿ ÷àñòêè äð³áíèõ ñóäèí çáåð³ãà-
ëàñÿ. Íà ã³ñòîëîã³÷íèõ ïðåïàðàòàõ â åï³íåâð³¿, ðàçîì ³ç çâó-
æåíèìè êàï³ëÿðàìè, âèäíî ïîëÿ êàï³ëÿð³â ç íîðìàëüíèìè 
àáî áëèçüêèìè äî íîðìè ä³àìåòðàìè.

Îäåðæàí³ äàí³ äîçâîëÿþòü îáãîâîðèòè äåÿê³ ïèòàííÿ 
ó÷àñò³ ÃÌÖÐ ð³çíèõ ïî ñòðóêòóð³ îá’ºêò³â â íàñë³äêàõ ñóáëå-
òàëüíî¿ ä³ã³äðàòàö³¿. Ç ïåðøîãî äíÿ áåçâîäîãî õàð÷óâàííÿ 
âèÿâëåíå çíà÷íå çìåíøåííÿ ìàñè òâàðèí. Ñï³âñòàâëåííÿ 
âòðàòè ìàñè â îäíàêîâ³ ïî ÷èñëó äí³â ïðîì³æêè â ïî÷àòêî-
âèé, ñåðåäí³é ³ ê³íöåâèé ïåð³îäè åêñïåðèìåíòó ïîêàçàëî, 
ùî ìàêñèìàëüíà âòðàòà ìàñè (24,0% â³ä êîíòðîëþ) âèçíà-
÷àºòüñÿ â ïåðø³ òðè äí³. Ó ñåðåäíüîìó ïåð³îä³ åêñïåðè-
ìåíòó âòðàòà â ìàñ³ ñêëàäàº 13,0%, à â ê³íöåâîìó ïåð³îä³ 
– 18,0%. Âèõîäÿ÷è ç óÿâëåíü ïðî ïîçàêë³òèíí³, âíóòð³øíüî-
êë³òèíí³ ³ âíóòð³øíüîñóäèíí³ äåïî âîäè â îðãàí³çì³ [3,11], 
ìîæíà ïðèïóñòèòè, ùî ìàêñèìàëüíå ïîõóäàííÿ òâàðèí â 
ïî÷àòêîâèé ïåð³îä åêñïåðèìåíòó ïîâ’ÿçàíå ç ïåðâèííîþ 
âòðàòîþ ì³æêë³òèííî¿ âîäè. Öå ï³äòâåðäæóºòüñÿ òèì, ùî 
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â äàíèé ïåð³îä çì³íè ãåìàòîêðèòó íåâåëèê³ ³ íåäîñòîâ³ðí³, 
íå âèÿâëÿþòüñÿ ïîðóøåííÿ ðèòìó ñåðöåâî¿ ä³ÿëüíîñò³ òà 
³íø³ îçíàêè, ùî ñâ³ä÷àòü ïðî çì³íè âíóòð³øíüîñóäèííèõ òà 
³íòðàöåëëþëÿðíèõ çàïàñ³â âîäè.

Çìåíøåííÿ òåìïåðàòóðè ò³ëà òâàðèí, íàðîñòàþ÷å â 
äèíàì³ö³ äåã³äðàòàö³¿, ìîæíà ðîçö³íèòè ÿê àäàïòèâíó ðå-
àêö³þ îðãàí³çìó, íàïðàâëåíó íà çìåíøåííÿ òåïëîâ³ääà÷³ 
â óìîâàõ îáåçâîäíåííÿ. Íå âèêëþ÷åíî, ùî â ï³çí³ òåðì³íè 
äåã³äðàòàö³¿ çìåíøåííÿ òåìïåðàòóðè ò³ëà ùóð³â ïîâ’ÿçàíî 
³ç çíèæåííÿì ð³âíÿ ¿õ îñíîâíîãî îáì³íó. Ìè ïðèïóñêàºìî, 
ùî íà ïåðøèõ åòàïàõ îáåçâîäíåííÿ çíèæåííÿ ÷àñòîòè äè-
õàííÿ íîñèòü êîìïåíñàòîðíèé õàðàêòåð ³ íàïðàâëåíå íà 
çìåíøåííÿ âòðàòè ð³äèíè ç ïîâ³òðÿì ïðè âèäèõó. Ïîñèëåí-
íÿ áðàäèïíîå â ê³íöåâèõ òåðì³íàõ äåã³äðàòàö³¿ ìîæíà ïî-
ÿñíèòè çíèæåííÿì çáóäëèâîñò³ äèõàëüíîãî öåíòðó íà ôîí³ 
çìåíøåííÿ îñíîâíîãî îáì³íó [11].

Ñë³ä çàçíà÷èòè ðÿä ìåõàí³çì³â, ùî ïîÿñíþþòü íàðîñ-
òàííÿ ÷èñëà ñåðöåâèõ ñêîðî÷åíü ïðè îáåçâîäíåíí³. Äî 
íèõ â³äíîñèòüñÿ ÿê ï³äâèùåííÿ ïåðèôåðè÷íîãî îïîðó ñó-
äèííîãî ðóñëà âíàñë³äîê ï³äâèùåíî¿ êîíöåíòðàö³¿ êðîâ³ òà 
àíã³îñïàçìó, òàê ³ ïîñëàáëåííÿ ñåðöåâî¿ ä³ÿëüíîñò³, ÿêå º 
ïðè÷èíîþ çìåíøåííÿ ñèñòîë³÷íîãî îá’ºìó êðîâ³. Ïðè÷è-
íîþ ïîðóøåíü ñåðöåâî¿ ä³ÿëüíîñò³ º, â³ðîã³äíî, çì³íè ³îí-
íî¿ ð³âíîâàãè ìåìáðàí êàðä³îì³îöèò³â, ùî ï³äòâåðäæóºòüñÿ 
äàíèìè ì³êðîàíàë³çó.

Îäíèì ç äåìîíñòðàòèâíèõ ïîêàçíèê³â çì³íè ñòàíó êðîâ³ 
ïðè äåã³äðàòàö³¿ º äèíàì³êà ãåìàãîêðèòó. Íàø³ ðåçóëüòàòè 
óçãîäæóþòüñÿ ç ðåçóëüòàòàìè äîñë³äæåííÿ Â. À. Áîãîëþ-
áîâà [3], Õ.Ì. Ìàëà÷èëàåâà [6], È.À. Òèõîìèðîâà [8,9] ³ Ì.². 
Øâåöü [11], ùî âèä³ëÿëè íàðîñòàííÿ ãåìàòîêðèòó ÿê ïîñò³é-
íèé ñèìïòîì åêñèêîçó. Â íàøîìó äîñë³äæåíí³ ð³çêå íàðîñ-
òàííÿ ãåìàòîêðèòà ðîçâèâàºòüñÿ ç 3-ãî äíÿ îáåçâîäíåííÿ, 
êîëè ðåçåðâè ì³æêë³òèííîãî äåïî ð³äèíè çíà÷íîþ ì³ðîþ 
ðåàë³çîâàí³. Ï³äâèùåííÿ ãåìàòîêðèòó ³ çãóùåííÿ êðîâ³ âè-
êëèêàº ðÿä ïîðóøåíü ãåìîäèíàì³êè. Äî íèõ â³äíîñèòüñÿ 
ï³äâèùåííÿ â’ÿçêîñò³ êðîâ³, çíèæåííÿ øâèäêîñò³ êðîâîòîêó, 
íàðîñòàííÿ ïåðèôåðè÷íîãî îïîðó ñóäèííîãî ðóñëà, àãðå-
ãàö³ÿ åðèòðîöèò³â [6,8,13]. Â åêñïåðèìåíòàõ ïî ñóáëåòàëü-
íîìó îáåçâîäíåííþ ä³àìåòðè âåíóë â³ðîã³äíî çìåíøóþòü-
ñÿ. Öþ îñîáëèâ³ñòü ìîæíà ðîçãëÿäàòè ÿê ñïåöèô³÷íó îçíàêó, 
ùî â³äîáðàæàº çìåíøåííÿ îá’ºìó öèðêóëþþ÷î¿ êðîâ³.

²íøîþ, çàãàëüíîþ äëÿ âñ³õ òåðì³í³â äîñë³äæåííÿ, îçíà-
êîþ ïðè äåã³äðàòàö³¿ º ìàêñèìàëüíå çìåíøåííÿ òðàíñêà-
ï³ëÿðíîãî ïåðåíîñó ìàðêåðà ñóäèííî¿ ïðîíèêëèâîñò³. 
Ôåíîìåí ìàã³ñòðàë³çàö³¿ ³ øóíòóâàííÿ êðîâîòîêó ñïîñòå-
ð³ãàºòüñÿ ÿê àäàïòèâíèé ìåõàí³çì ïåðåðîçïîä³ëó ó ðÿä³ 
ïàòîëîã³÷íèõ ïðîöåñ³â [1,7,10]. Ïðîòå ïðè àíàë³ç³ åêñïå-
ðèìåíòàëüíèõ äàíèõ âñòàíîâëåíî, ùî çíà÷íå çìåíøåííÿ 
ä³àìåòðó êàï³ëÿð³â ñóïðîâîäæóºòüñÿ äåôîðìàö³ºþ ¿õ ñò³í-
êè, ï³äâèùåííÿì àðã³ðîô³ë³¿ ³ çì³íîþ êîìïîçèö³¿ êë³òèííèõ ³ 
âîëîêîííèõ åëåìåíò³â.

Çâåðòàþòü íà ñåáå óâàãó äåÿê³ â³äì³ííîñò³ ì³êðîñó-
äèííèõ çì³í â äîñë³äæåíèõ îá’ºêòàõ. Ð³çêî ðåàãóþòü íà 
îáåçâîäíåííÿ ñóäèíè åï³íåâðàëüíî¿ îáîëîíêè. Íàø³ äàí³ 
óçãîäæóþòüñÿ ç âèñíîâêàìè ðîá³ò M. Amiry-Moghaddam 
[12] i J. Chuquet [14] ïðî âèñîêó ðåàêòèâí³ñòü ì³êðîñóäèí 
åï³íåâðàëüíî¿ îáîëîíêè â óìîâàõ ïàòîëîã³¿ òà åêñïåðèìåí-
òó. Çíà÷íî çì³íåí³ ì³êðîñóäèíè ê³íöåâèõ íåðâîâèõ âîëîêîí. 
Îñîáëèâî ñòðàæäàþòü ïðè öüîìó êàï³ëÿðí³ ³ ïåòëåïîä³áí³ 
ñóäèíí³ ôîðìàö³¿ ñêåëåòíèõ ì’ÿç³â. Íà ö³ ôåíîìåíè çâåðòà-
ëè óâàãó Å.Ì. Àëü-Õóñåéí [1], Â.À. Áîãîëþáîâ [3], ².À. Òèõî-
ìèðîâ [9] ³ Ì.². Øâåöü [11].

Âñòàíîâëåíî, ùî ³ç çá³ëüøåííÿì òåðì³íó äåã³äðàòàö³¿¿ 
â êðîâîíîñíèõ êàï³ëÿðàõ ïîñèëþþòüñÿ ïðîöåñè äåñòðóêö³¿, 
ÿê³ âèðàæàþòüñÿ â çìåíøåíí³ ù³ëüíîñò³ êàï³ëÿðíî¿ ñ³òêè, 
çâóæåíí³ ïðîñâ³òó âñ³õ ëàíîê ÃÌÖÐ, çì³í³ êîíòóð³â êàï³ëÿ-
ð³â, ïîÿâ³ àìïóëîïîä³áíèõ ðîçøèðåíü. Ïðè 3-õ äîáîâ³é 
äåã³äðàòàö³¿ îðãàí³çìó ñïîñòåð³ãàºòüñÿ òåíäåíö³ÿ äî çá³ëü-
øåííÿ ïðîñâ³òó êðîâîíîñíèõ êàï³ëÿð³â ç ïîÿâîþ íåçíà-
÷íèõ çîí çâóæåííÿ. ×åðåç 6 ³ 9 ä³á äåã³äðàòàö³¿ îðãàí³çìó 

â³äáóâàºòüñÿ ïîäàëüøà äåôîðìàö³ÿ êàï³ëÿð³â ³ âèòîí÷åí-
íÿ ¿õ ñò³íîê. Ù³ëüí³ñòü êàï³ëÿðíî¿ ñ³òêè ³ ä³àìåòð ïðîñâ³òó 
âñ³õ ì³êðîãåìîñóäèí çìåíøóºòüñÿ. Ñóáëåòàëüíà 14-òè 
äîáîâà äåã³äðàòàö³ÿ âèêëèêàº íàéá³ëüø ãëèáîê³ çì³íè ó 
âíóòð³øíüîì’ÿçîâîìó êðîâîíîñíîìó ðóñë³. ×àñòèíà êðîâî-
íîñíèõ êàï³ëÿð³â ðåäóêóºòüñÿ, ç’ÿâëÿþòüñÿ áåçñóäèíí³ àáî 
ìàëîñóäèíí³ çîíè. Ïðîñâ³ò êàï³ëÿð³â ³ âåíóë ð³çêî çìåíøó-
ºòüñÿ, äåôîðìóþòüñÿ ¿õ ñò³íêè, ïîðóøóºòüñÿ îð³ºíòàö³ÿ 
ñóäèí â³äíîñíî ì’ÿçîâèõ ³ ñïîëó÷íîòêàíèííèõ ïó÷ê³â. 

Çíà÷í³ çì³íè ñóäèí çàðåºñòðîâàí³ òàêîæ íà óëüòðàñòðóê-
òóðíîìó ð³âí³. Âæå ÷åðåç 3 äîáè äåã³äðàòàö³¿ ñïîòåð³ãàºòü-
ñÿ ï³äâèùåííÿ ñóäèííî¿ ïðîíèêëèâîñò³, ùî âèðàæàºòüñÿ ó 
ïëàçìàòè÷íîìó ïðîñÿêàíí³ ñò³íîê êàï³ëÿð³â, íàêîïè÷åíèí³ 
â íèõ ãë³êîçàì³íîãë³êàí³â, à òàêîæ ÿâèùà ïåðèâàçàëüíîãî 
íàáðÿêó. Íà 6-14 äîáó çìåíøóºòüñÿ ÷èñëî åíäîòåë³àëüíèõ 
êë³òèí çà ðàõóíîê ï³äâèùåíî¿ äåñêâàìàö³¿ ó ñóäèííèé ïðî-
ñâ³ò. Â îðåìèõ ãåìîêàï³ëÿðàõ âèÿâëÿþòüñÿ ä³ëÿíêè áàçàëü-
íî¿ ìåìáðàíè ïîçáàâëåí³ åíäîòåë³öèò³â. Â ÿäðàõ åíäîòåë³-
îöèò³â õàðàêòåðí³ ÿâèùà ã³ïåðõðîì³¿, à â îêðåìèõ âèïàäêàõ 
ï³êíîçó. Â ¿õ öèòîïëàçì³ âèÿâëÿºòüñÿ âèñîêà àêòèâí³ñòü 
ëóæíî¿ ôîñôàòàçè. Òàê, íà 3 äîáó äåã³äðàòàö³¿ â öèòîïëàçì³ 
åíäîòåë³îöèò³â ì³êðîãåìîñóäèí ñêåëåòíèõ ì’ÿç³â àêòèâ-
í³ñòü ëóæíî¿ ôîñôàòàçè, ó ïîð³âíÿíí³ ç êîíòðîëåì, ï³äâè-
ùóºòüñÿ íà 14,50%, íà 7 äîáó – íà 34,90%, íà 14 äîáó – íà 
35,80% â³ä ð³âíÿ êîíòðîëþ (ð<0,05). Ï³äâèùåííÿ àêòèâíîñ-
ò³ öüîãî ôåðìåíòó ñâ³ä÷èòü ïðî ôóíêö³îíàëüíå íàïðóæåííÿ 
ìåòàáîë³çìó òà ïîñèëåííÿ ïðîöåñ³â àêòèâíîãî òðàíñïîðòó 
ç³ ñòîðîíè åíäîòåë³îöèò³â [14].

Òàê³ çì³íè ó ñêåëåòíèõ ì’ÿçàõ ïðèâîäÿòü äî ïîã³ðøåííÿ 
æèâëåííÿ ÍÌÇ ³ â³äïîâ³äíèõ çì³í â ïåðèôåðè÷íîìó íåðâî-
âîìó àïàðàò³ ð³çíîãî ñòóïåíÿ âèðàæåíîñò³. Ìîðôîôóíêö³-
îíàëüí³ çì³íè ó íåðâîâèõ ïðîâ³äíèêàõ ìàþòü ðåàêòèâíèé 
õàðàêòåð ³ ïðîÿâëÿþòüñÿ ã³ïåðàðãåíòîô³ë³ºþ, âàðèêîçíìè 
ïîòîâùåííÿìè ³ íàïëèâàìè íåéðîïëàçìè îñüîâèõ öèë³í-
äð³â, ïîòîâùåííÿì ³ íàáðÿêîì ì³ºë³íîâèõ îáîëîíîê íåðâî-
âèõ âîëîêîí. Öå çíàõîäèòü ñâ³é ïðîÿâ ó òîìó, ùî ê³ëüê³ñòü 
íåðâîâèõ ïðîâ³äíèê³â ç ÿâèùàìè âîãíèùåâî¿ äåì³ºë³í³çà-
ö³¿, à òàêîæ ïîêàçíèêè êîåô³ö³ºíòó ðîçøèðåííÿ, ðîçì³ðó 
ïåðåõâàò³â Ðàíâ’º, ä³àìåòðà áåçì³ºë³íîâèõ ä³ëÿíîê ïðå-
òåðì³íàëåé ïåðåâèùóþòü ïîêàçíèêè êîíòðîëüíèõ òâàðèí. 
Òàê, ê³ëüê³ñòü íåðâîâèõ ïðîâ³äíèê³â ç ÿâèùàìè âîãíèùåâî¿ 
äåì³ºë³í³çàö³¿, ó ïîð³âíÿíí³ ç êîíòðîëåì, ñêëàäàº – 34,4%, à 
çàãàëüíà ê³ëüê³ñòü äåãåíåðàòèâíî çì³íåíèõ íåðâîâèõ âîëî-
êîí äîñÿãàº 63,7% (ð<0,05). 

Ïðè åëåêòðîííîì³êðîñêîï³÷íîìó äîñë³äæåíí³ âèÿâëÿ-
þòüñÿ ä³ëÿíêè îãîëåíèõ àêñîí³â, àêñîïëàçìà ÿêèõ íàáóâàº 
ï³äâèùåíî¿ åëåêòðîííî¿ ù³ëüíîñò³, à öèòîïëàçìà íåéðî-
ëåìîöèò³â ì³ñòèòü ôàãîñîìè, ïåðåïîâíåí³ çðóéíîâàíèì 
ì³ºë³íîì. Ïðåòåðì³íàëüí³ òà òåðì³íàëüí³ â³ää³ëè ðóõîâèõ 
àêñîí³â ó öåé òåðì³í íåçíà÷íî â³äð³çíÿþòüñÿ â³ä àíàëîã³÷-
íèõ ñòðóêòóð ïîïåðåäíüîãî òåðì³íó: âîíè º ïîòîâùåíèìè, 
ã³ïåð³ìïðåãíîâàíèìè, âàð³êîçíîðîçøèðåíèìè ³ íàâ³òü 
÷àñòêîâî ôðàãìåíòîâàíèìè. Ïåðèìåòð òà äîâæèíà ñèíàï-
òè÷íîãî êîíòàêòó àêñîííèõ òåðì³íàëåé, ê³ëüê³ñòü àêòèâíèõ 
çîí ³ ñèíàïòè÷íèõ ïóõèðö³â çìåíøóºòüñÿ. Îñòàíí³ êîíöåí-
òðóþòüñÿ, â îñíîâíîìó, âçäîâæ ïðåñèíàïòè÷íî¿ ìåìáðàíè. 
Öåíòðàëüíà ÷àñòèíà òåðì³íàëåé ì³ñòèòü âåëèêó ê³ëüê³ñòü 
àãðåãîâàíèõ íåéðîô³ëàìåíò³â. Â ñóáñèíàïòè÷í³é çîí³ íå-
ð³äêî çóñòð³÷àþòüñÿ êðèñòàëîïîä³áí³ âêëþ÷åííÿ. Â îêðå-
ìèõ íåéðîëåìîöèòàõ ñïîñòåð³ãàºòüñÿ êàð³îï³êíîç. Ïîðÿä ç 
öèì ì³òîõîíäð³¿ ïðå- ³ ñóáñèíàïòè÷íî¿ çîí ïðîÿâëÿþòü ð³çí³ 
àäàïòàö³éí³ ìîæëèâîñò³: îäí³ ìàþòü åëåêòðîííî-ù³ëüíèé 
ìàòðèêñ ³ äîáðå êîíòóðîâàí³ êðèñòè, à äðóã³ – ïðîñâ³òëåíèé 
ìàòðèêñ òà äåç³íòåãðîâàí³ êðèñòè.

Âèñíîâêè. 
1. Ñóáëåòàëüíà äåã³äðàòàö³ÿ ó ùóð³â õàðàêòåðèçóºòüñÿ 

çíà÷íèì çìåíøåííÿì ìàñè òâàðèí, çíèæåííÿì ðåêòàëüíî¿ 
òåìïåðàòóðè, çíèæåííÿì ÷àñòîòè äèõàííÿ, íàðîñòàííÿì 
òàõ³êàðä³¿ ³ ï³äâèùåííÿì ãåìàòîêðèòó.

2. Â ãîñòðîìó ïåð³îä³ (1-3 äîáà) äåã³äðàòàö³¿ îðãàí³çìó 
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â ñêåëåòíèõ ì’ÿçàõ ñïîñòåð³ãàþòüñÿ çíà÷í³ çì³íè, ÿê³ ñâ³ä-
÷àòü ïðî ðîçâèòîê äåñòðóêòèâíèõ ïðîöåñ³â òà ïîðóøåííÿ 
äðåíàæó ì³æêë³òèííîãî ïðîñòîðó – ïîðóøåííÿ ñòðóêòóðè 
ãåìàòî-öåëþëÿðíîãî áàð’ºðó, íàáðÿê ïåðèâàñêóëÿðíîãî 
òà ³íòåðñòèö³àëüíîãî ïðîñòîðó, ðîçøèðåííÿ ë³ìôàòè÷íèõ 
êàï³ëÿð³â, äåñòðóêö³ÿ ì³îô³áðèë òà íåéðîëåìîöèò³â, çá³ëü-
øåííÿ ê³ëüêîñò³ ìàêðîôàã³â ³ êë³òèí ç ï³êíîòè÷íèìè ÿäðàìè.

3. Ìîðôîìåòðè÷íèé àíàë³ç ñóäèí ÃÌÖÐ ïðè çàãàëüí³é 
äåã³äðàòàö³¿ îðãàí³çìó ïîêàçàëà ìàêñèìàëüíå çìåíøåííÿ ä³-
àìåòð³â â êàï³ëÿðí³é ³ ïîñòêàï³ëÿðíî-âåíóëÿðí³é ëàíö³, à çì³íà 
ä³àìåòð³â ñóäèí ðåçèñòèâíèõ ëàíîê âèðàæåíà ó ìåíø³é ì³ð³.

4. Ïðè ÅÄÃ ïðîõîäÿòü ôàçí³ çì³íè âíóòð³øíüîñòîâáó-
ðîâîãî ÃÌÖÐ ³ ñòðóêòóðè ÌÍÂ ç ïîðóøåííÿì îðãàí³çàö³¿ 

êîìïîíåíò³â ÍÌÇ. Ïðè öüîìó â äèíàì³ö³ ÅÄÃ ñïîñòåð³ãà-
þòüñÿ ðåàêòèâíî-äèñòðîô³÷í³ çì³íè ç ìàêñèìàëüíîþ âè-
ðàæåí³ñòþ íà 14 äîáó äîñë³äó. Íà ñóáëåòàëüíèõ åòàïàõ äå-
ã³äðàòàö³¿ â åï³íåâðàëüí³é îáîëîíö³ ïåðèôåðè÷íèõ íåðâ³â, 
ñêåëåòíèõ ì’ÿçàõ ³ íåðâîâèõ çàê³í÷åííÿõ çàðåºñòðîâàíèé 
êîìïëåêñ îäíîòèïíèõ, âàð³þþ÷èõ ïî ³íòåíñèâíîñò³ çì³í 
ñóäèí ÃÌÖÐ. Â³äì³÷åíà äåôîðìàö³ÿ êîìïîíåíò³â ì³êðîñó-
äèííî¿ ñ³òêè, çì³íà ñòðóêòóðè ñò³íîê ì³êðîñóäèí, ñòàòèñòè÷-
íî â³ðîã³äíå çìåíøåííÿ ä³àìåòð³â âñ³õ ì³êðîñóäèí.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèìàãàº ñïå-
ö³àëüíîãî âèâ÷åííÿ õàðàêòåð äèñòîô³÷íî-äåñòðóêòèâíèõ 
çì³í ó ñòðóêòóðíèõ êîìïîíåíòàõ ÍÌÇ ³ çì³íè ì³êðîåëåìåíò-
íîãî ñêëàäó ì’ÿç³â â ð³çí³ òåðì³íè ÅÄÃ.
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Summary. The separate aspects of defeat of microvascular and peripheral nervous vehicle of skeletal muscles during general 

dehydration of organism of laboratory animals are examined. It is set by hysto-ultrastruction methods, that during dehydration 
there is reliable diminishment of mass of body of animals, rectal temperature, breathing frequency and number of cardiac reduc-
tions, on a background the increase of hematorytis. The changes of architectonics of intramuscular microvascular net and of 
circulatory the system river-bed of the neuromuscular endings, change of structure of wall of microvascular at diminishment of 
diameter of vessels in all links hemomicrocirculation network are the general signs of the hemomicrocirculation network transfor-
mation. 
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Ñâÿçü ðàáîòû ñ íàó÷íûìè ïðîãðàììàìè, ïëàíàìè, 
òåìàìè. Ðàáîòà âûïîëíåíà â ðàìêàõ ñîâìåñòíîé ÍÈÐ êà-
ôåäð ãèñòîëîãèè, öèòîëîãèè è ýìáðèîëîãèè è íîðìàëüíîé 
àíàòîìèè Êðûìñêîãî ãîñóäàðñòâåííîãî ìåäèöèíñêîãî 
óíèâåðñèòåòà èì. Ñ.È. Ãåîðãèåâñêîãî «Âëèÿíèå êóìóëÿöèè 
òÿæåëûõ ìåòàëëîâ â îðãàíèçìå íà ìîðôîôóíêöèîíàëü-
íîå ñîñòîÿíèå ýíäîêðèííîé è ðåïðîäóêòèâíîé ñèñòåì». 
Øèôð òåìû: 2.201., ¹ ãîñóäàðñòâåííîé ðåãèñòðàöèè: 
0100V002154.

Âñòóïëåíèå. Ïðèñïîñîáëåíèå ïîïóëÿöèé æèâîòíûõ ê 
óñëîâèÿì îêðóæàþùåé ñðåäû ñîïðîâîæäàåòñÿ ìîðôîëîãè-
÷åñêèìè èçìåíåíèÿìè, ïî êîòîðûì ìîæíî îïðåäåëèòü óðî-
âåíü äèôôåðåíöèðîâàííîñòè ïîïóëÿöèé [1]. Ôîðìà òåëà 
âî ìíîãîì ñâÿçàíà ñ îñîáåííîñòÿìè àäàïòàöèè îðãàíèçìà 
ê óñëîâèÿì îáèòàíèÿ (ïèòàíèþ, ëîêîìîöèè, ðàçìíîæåíèþ 
è äð.) è ÿâëÿåòñÿ âàæíûì ýëåìåíòîì ôåíîòèïà ëþáîãî îð-
ãàíèçìà [6]. Â íàñòîÿùåå âðåìÿ â ìîðôîëîãè÷åñêèõ èññëå-
äîâàíèÿõ âñå ÷àùå ïðèìåíÿåòñÿ íîâûé êîëè÷åñòâåííûé 
ïîäõîä — ãåîìåòðè÷åñêàÿ ìîðôîìåòðèÿ, ïîçâîëÿþùèé 
íèâåëèðîâàòü âëèÿíèå ðàçìåðîâ íà ðåçóëüòàòû àíàëèçà 
ôîðìû îáúåêòîâ è ìîðôîëîãè÷åñêèõ ñòðóêòóð [4,5].

Öåëüþ ðàáîòû ÿâèëîñü èçó÷åíèå ñ ïîìîùüþ ìåòîäîâ 
ãåîìåòðè÷åñêîé ìîðôîìåòðèè ïðîöåññîâ ðîñòà è ôîð-
ìîîáðàçîâàíèÿ (ñîñòàâëÿþùèõ ðàçìåðà è ôîðìû) ïðè 
ñìîäåëèðîâàííûõ ïåðåëîìàõ íèæíåé ÷åëþñòè ó 1 è 4 ïî-
êîëåíèé ëàáîðàòîðíûõ áåëûõ êðûñ, ïîäâåðãàâøèõñÿ íà 
ïðîòÿæåíèè âñåé æèçíè ñâèíöîâîìó îòðàâëåíèþ.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Â ýêñïåðèìåíòå èñ-
ïîëüçîâàíû 2 ãðóïïû æèâîòíûõ1 è 4 ïîêîëåíèÿ ïî 24 îñîáè 
â êàæäîé, ðîäèâøèõñÿ îò ñàìîê, ïîäâåðãíóòûõ èíòîêñèêà-
öèè è ïîëó÷àâøèõ íà ïðîòÿæåíèè âñåãî èññëåäîâàíèÿ âíó-
òðèæåëóäî÷íî  àöåòàò ñâèíöà îäíîêðàòíî â äîçå 100 ìã/êã.

Ïðè äîñòèæåíèè 6-ìåñÿ÷íîãî âîçðàñòà æèâîòíûì ñîç-
äàâàëàñü ìîäåëü ïåðåëîìà. Íà ìîìåíò èññëåäîâàíèÿ âåñ 
æèâîòíûõ ñîñòàâëÿë 150-175 ã. Îïåðàòèâíîå âìåøàòåëü-
ñòâî ïðîâîäèëè ñëåäóþùèì îáðàçîì: çà 30 ìèíóò äî îïå-
ðàöèè ïðîâîäèëè àíòèáàêòåðèàëüíóþ êîíòàìèíàöèþ ñ ïî-
ìîùüþ 30% ð-ðà ëèíêîìèöèíà ãèäðîõëîðèäà, ââîäèìîãî â 
ìåñòî ïðåäïîëàãàåìîé òðàâìû. Ïîä ýôèðíûì íàðêîçîì ñ 
ïîìîùüþ ôèçèîäèñïåíñåðà "Implantmed" SI-923 W & H (Àâ-
ñòðèÿ), ïîçâîëÿþùåãî îäíîâðåìåííî ñ ôðåçàæåì ïðîèç-
âîäèòü îðîøåíèå îïåðèðóåìîé îáëàñòè ôèçèîëîãè÷åñêèì 

ðàñòâîðîì ñ ðàáî÷åãî íàêîíå÷íèêà è èçáåæàòü ïåðåãðåâà 
êîñòíîé òêàíè â ïðîöåññå ìîäåëèðîâàíèÿ ïåðåëîìà, òâ¸ð-
äîñïëàâíûì øàðîâèäíûì áîðîì ¹-1 ïðîèçâîäèëè îñòåî-
ïåðôîðàöèþ óãëîâîãî îòðîñòêà íèæíåé ÷åëþñòè. Òî÷å÷íîå 
ðàíåâîå îòâåðñòèå íà êîæíûõ ïîêðîâàõ îáðàáàòûâàëè 5% 
ñïèðòîâûì ð-ðîì éîäà.

Äëÿ ïîëó÷åíèÿ îïûòíîé ãðóïïû (æèâîòíûå, ïîäâåðãíó-
òûå èíòîêñèêàöèè) áûëè ñôîðìèðîâàíû 4 ñåìüè íåëèíåé-
íûõ áåëûõ êðûñ, êîòîðûì, íà÷èíàÿ ñ 3-ìåñÿ÷íîãî âîçðàñ-
òà, 1 ðàç â ñóòêè âíóòðèæåëóäî÷íî ââîäèëè àöåòàò ñâèíöà â 
äîçå 100 ìã/êã. Ïðè âîçíèêíîâåíèè áåðåìåííîñòè ó ñàìîê 
â èñêóññòâåííî ñôîðìèðîâàííîé ïîïóëÿöèè îïëîäîòâî-
ðåííûõ îñîáåé îòñàæèâàëè â îòäåëüíûå êëåòêè ñ öåëüþ 
ñîçäàíèÿ àäåêâàòíûõ óñëîâèé äëÿ ïîñëåäóþùåãî ðàçâè-
òèÿ áåðåìåííîñòè. Èçîëèðîâàííûå æèâîòíûå ïðîäîëæàëè 
ïîëó÷àòü ñâèíåö òåì æå ñïîñîáîì è â òîé æå äîçèðîâêå. Â 
êà÷åñòâå ïðèïëîäà áûëî ïîëó÷åíî 40 æèâîòíûõ. Ñ ìîìåíòà 
ïðåêðàùåíèÿ ãðóäíîãî âñêàðìëèâàíèÿ è äî 6-ìåñÿ÷íîãî 
âîçðàñòà êðûñàì ïðîèçâîäèëè âíóòðèæåëóäî÷íîå ââåäå-
íèå àöåòàòà ñâèíöà â òîé æå äîçå. Ïî äîñòèæåíèè 6-ìå-
ñÿ÷íîãî âîçðàñòà èç ñôîðìèðîâàííîé ïîïóëÿöèè äëÿ îïå-
ðàòèâíîãî âìåøàòåëüñòâà áûëè îòîáðàíû 24 ñàìöà âåñîì 
110-130 ã, êîòîðûì ñîçäàâàëè ìîäåëü ïåðåëîìà.

Çàáîð ìàòåðèàëà äëÿ èçó÷åíèÿ  ïðîöåññîâ ðîñòà è 
ôîðìîîáðàçîâàíèÿ  òðàâìèðîâàííîé êîñòè ïðîèçâîäèëè â 
äèíàìèêå (÷åðåç 7, 14, 21, 30 ñóòîê îò ìîìåíòà íàíåñåíèÿ 
òðàâìû). Âûäåëÿëè è ñêåëåòèðîâàëè íèæíèå ÷åëþñòè. Èõ 
ïîäâåðãàëè ñêàíèðîâàíèþ ñ ïîìîùüþ ñêàíåðà Epson 3490 
â ðàçðåøåíèè 300 dpi. Ðàçìåùàëè ìåòêè è èõ îöèôðîâû-
âàëè ñ ïîìîùüþ ýêðàííîãî äèãèòàéçåðà TPSDig [7]. Äëÿ 
õàðàêòåðèñòèêè íèæíåé ÷åëþñòè èñïîëüçîâàíû 20 ëàíä-
ìàðîê, îáîçíà÷åííûå ïîðÿäêîâûìè íîìåðàìè (ðèñ.1). 
Äëÿ àíàëèçà ôîðìû èñõîäíûå êîîðäèíàòû ýêçåìïëÿðîâ 
íîðìèðîâàëè îòíîñèòåëüíî ýòàëîííîé êîíôèãóðàöèè ñ ïî-
ìîùüþ ìåòîäà ïðîêðóñòîâà íàëîæåíèÿ è ïðîâîäèëè ñòà-
òèñòè÷åñêóþ îáðàáîòêó â ïðîãðàììå MorphoJ ñ èñïîëüçî-
âàíèåì êàíîíè÷åñêîãî àíàëèçà, ïîçâîëÿþùåãî ïîñòðîèòü  
òàêèå ëèíåéíûå êîìáèíàöèè ïðèçíàêîâ (â äâóõ çàäàííûõ 
ãðóïïàõ ïðèçíàêîâ), ÷òî îáû÷íûé êîýôôèöèåíò ïàðíîé 
êîððåëÿöèè ìåæäó ýòèìè êîìáèíàöèÿìè äîñòèãàåò íà-
èáîëüøåãî çíà÷åíèÿ [2]. Äëÿ îïðåäåëåíèÿ ðàçìåðíîé ñî-
ñòàâëÿþùåé â ïðîãðàììå TPSDig ñ ïîìîùüþ èíñòðóìåíòà 
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